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Preparation of Paper—Based Flexible SERS Substrates and Their Application in Rapid
Detection of Antibiotic Residues
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Abstract: This paper prepares silver nanoparticles through the sodium citrate reduction method and uses malachite green
(MGQG) at different concentrations as the beacon molecule. It respectively utilizes untreated silver nanoparticles loaded on
paper substrates and centrifugally concentrated silver nanoparticles loaded on paper substrates, and characterizes their SERS
performance. Untreated paper substrates loaded with silver nanoparticles cannot achieve effective detection of MG because
the silver nanoparticle solution is relatively sparse, the distance between silver nanoparticles is relatively large, they cannot
form SERS "hot spots", and thus cannot produce an enhancement effect. Silver nanoparticles loaded onto a paper substrate
by centrifugal concentration, due to the centrifugal concentration treatment, the silver nanoparticles are successfully loaded
onto the paper substrate and the nanoparticles are relatively close to each other, forming SERS "hot spots", achieving effective
detection of MG at 10 mol/L. At the same time, water samples were taken from the school pond, successfully achieving
simulated water system MG residue detection. This study provides ideas for the design and development of high-efficiency
paper-based flexible SERS substrates and has potential application value in the field of trace substance detection.
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