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Rapid detection of oxytetracyclinein duck meat by surface-enhanced Raman
spectroscopy

GUO Hong-Qing, LIU Mu-Hua, YUAN Hai-Chao, ZHAO J in-Hui’, PENG Yi-Jie,
LI Yao, TAO Jin-Jiang

(Optics-Electrics Application of Biomaterials Lab, College of Engineering, Jiangxi Agricultural University,
Nanchang 330045, China)

ABSTRACT: Objective To achieve the rapid detection of oxytetracycline (OTC) residues in duck meat using Au
nanoparticles and OTR103 as active substrate of surface-enhanced Raman spectroscopy (SERS). Methods Firstly,
the adaptive iterative re-weighted penalized least squares (air-PLS) was used to subtract the background signals such
as fluorescence background, and the characteristic peaks of OTC in detection of duck meat were determined. Then
the amounts of Au nanoparticles, the sample to be tested and OTR103 were optimized by single variable analysis in
order to determine the optimal experimental conditions. Results The peak at 127lcm™ (Raman shift) was

considered as Raman characteristic peak for the detection of OTC residues in duck meat. The optimum adding
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amounts of Au nanoparticles, the sample to be tested and OTR103 were 0.7 mL, 70 uL and 100 pL, respectively, and
the best adsorption time was 5 min. There was a good linear relationship between the concentration of OTC residues
in duck meat (X) and the peak intensity of SERS at 1271cm™ (Y), the linear equation was Y=245.24X+647.29, the
coefficient of determination (Rc?) was 0.9891 and the detection limit was 0.2 mg/L. The determination coefficient
(Rp?) between the actual value and predictive value of OTC content in the prediction samples was 0.9941, the root
mean square error (RMSEP) was 1.1341 mg/L, and the recoveries were 74%~102%. Conclusion The established
method can be used for the rapid detection of OTC residues in duck meat.
KEY WORDS: surface-enhanced Raman spectroscopy; duck meat; oxytetracycline; Au nanoparticles
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Tablel Comparison of linear equations and different parameters at different Raman shifts

(cm™)
(RA) (RMSEC) (R?) (RMSEP)
882 Y=36.85X+252.6 0.995 0.5018 0.993 1.7167
1271 Y=245.24X+647.29 0.989 0.8114 0.994 1.1341
1328 Y=227.5X+1034 0.981 1.0562 0.989 1.6427
1437 Y=173.8X+1361 0.992 0.6910 0.992 1.4113
1583 Y=315.9X+1597 0.987 0.8620 0.997 1.5062
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