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Detection of aminoglycoside antibiotic residues in pork by
QUEChERs method combined with SERS technique
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Abstract: Objective: To achieve rapid, quantitative and high-

RO

throughput detection of aminoglycoside antibiotic residues in
pork. Methods: Square-array aligned SERS substrates based on
Au nanoflowers ( AuNFs) were prepared using PP synthetic
paper as a Pork

QuEChERs method and subjected to SRES. Results: Using 4-

substrate. samples were pre-treated by

mercaptobenzoic acid as the SERS probe molecule, the substrate

exhibited good homogeneity, SERS enhancement effect,
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reproducibility and stability. the SERS signal intensities at the

characteristic peaks at 475, 619 cm ! showed good linear

relationships with the logarithms of the concentrations of
gentamicin sulphate and neomycin sulphate, respectively (R? of
0.991 6 and 0.990 7, respectively). The limits of detections
(LODs) were as low as 1X10?, 1X10 % mol/L, respectively,
and were successfully applied to the rapid, quantitative and high-
throughput determination of aminoglycoside antibiotics in pork.
Conclusion: The experimental method provides an economical,
efficient, time-saving and highly sensitive way for the application
of SERS technology for the detection of antibiotic residues in real
meat samples.

Keywords: surface-enhanced Raman scattering; Au nanoflowers;
antibiotic; sulfate;  neomycin
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Figure 1

Structural characterization diagram of AuNFs

600 800 1000 1200 1400 1600
hrghik

-1
Wavenumber/cm

(a) SEMFI (b) 4-MBAFRICIIEIESERSBLGT 4] (¢) 4-MBAMISERSIEHEIA]
14 000 12 0001
12 000 '\.\'
10 000 10 000+
£ 8000 z =y
o o oz
= £ 6000 w5 = £ 80000
= = =
4000
2000 60001
0
I L I L L 1 4 000 L L
600 800 1000 1200 1400 1600 600 800 1000 1200 1400 1600 1 7 14
En=2hac eI A2 ezinnt|
Wavenumber/cm™' Wavenumber/cm™ Storage time/d

(d) 4-MBAZE1 077 em™ Rb4SAFIE(G
SERSE:E A

(e) WA SERSILFEMIM L x 107 mol/L
4-MBAFJSERSYGIEE]

(f) 1077 em™ FHEIEAL FISERSSR FE AR E

B2 FH#H5 SERS & k) &It B

Figure 2 Characterization map of square-array aligned SERS substrates
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Figure 3 Structural formula of gentamicin sulfate and

neomycin sulfate
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Table 1  Structural composition of gentamicin sulfate
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SERS spectra of pork extracts
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Figure 8 SERS spectra of gentamicin sulfate and neomycin sulfate spiked samples from pork extracts
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Table 2 Detection of aminoglycoside antibiotics based on different methods

AR o i 5 vk ] LOD ik
MK KER QLB mg/kg 1.49 [1]
B T TR (0 % — B IR B i 1 mg/kg 10 [8]
ol 2 W 0 ) 3 mg/L 50 [12]
Tit % S 2 W B 7 ng/mL 0.52 [26]
V1) 2 3 4 A2 R OL B B 92 53 AT vk ng/mL 0.002 [27]

SERS #; il mol/L 1Xx107°
TR KT R R R e SOV € i — S I T % 12 mg/kg 10 [8]
TR TG s 94 W B v mg/kg 5 [28]
0] e 8 D) ng/mL 0.1 [29]

SERS # ] mol/L 1X10°8
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Table 3 Detection results of aminoglycoside antibiotic residues in actual samples
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iR S K& & 1X10°6 0.96 X105 96 6.43 0.94X1078 94 6.82
Ui RSN 1X10°6 0.92X 1075 92 7.29 0.95X1076 95 6.29
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AuNFs (977 FEHF 51 SERS 30K, 8105 QUECKERS I iy gy g s i Jy 8 e B8 72 G0FE 75 0 I 1R 9 A8 I A 26
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