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Design strategies and application progress of flexible surface-enhanced Raman
scattering substrates for pesticide detection in fruits and vegetables
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ABSTRACT: With population growth and rising living standards, pesticide residues in fruits and vegetables have
become a focal point of concern. Surface-enhanced Raman scattering (SERS) is considered as an effective method for
food safety testing due to its rapid, non-destructive, and fingerprint recognition capabilities. The introduction of
flexible SERS substrates has brought new opportunities for in-situ detection on the non-flat surfaces of fruits and
vegetables. Compared to traditional rigid substrates, flexible substrates offer greater adaptability and flexibility
through methods like “stick-peel” or swab sampling. Despite the immense potential of flexible substrates in pesticide

residue detection, designing and fabricating them with high sensitivity, stability, and good signal reproducibility
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remains a challenge. This article delved into the construction strategies of flexible substrates, including the selection

of flexible substrate materials and the preparation methods of flexible substrates. In addition, the article also

summarized the application examples of flexible substrates in pesticide residue detection in fruits and vegetables,

demonstrating their effectiveness in practical applications. At the end of the article, it proposed possible solutions to

these challenges, and discussed future research directions. These solutions and prospects aim to promote further

research and application of flexible SERS substrates, providing support for improving the accuracy and efficiency of

pesticide residue detection in fruits and vegetables.
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Table 1 Applications of flexible substrates in the detection of pesticide residues in fruits and vegetables
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