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Vortex-assisted emulsification liquid—liquid microextraction : VA-ELLME

Ferromagnetic vortex-assisted liquid-liquid microextraction : Ferromagnetic VA-LLME
Ferromagnetic Ultrasound-assisted liquid-liquid microextraction : Ferromagnetic UA-LLME
Dispersive liquid—liquid microextraction : DLLME

Vortex-assisted dispersive liquid-liquid microextraction : VA-DLLME

High performance liquid chromatography with diode-array detector : HPLC-DAD

High performance liquid chromatography with ultraviolet detector : HPLC-UV
Ultra-performance liquid chromatography-tandem mass spectrometry : UPLC-MS/MS
liquid chromatography-tandem mass spectrometry : LC-MS/MS
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Abstract

The presence of antibiotic residues in food products constitutes a serious threat to public health due to
the development of antimicrobial resistance, which diminishes the efficacy of antibiotic drugs in
treating infections. This systematic review is focused on the results of recent original and review
articles (2015-2025) collected from various scientific databases on liquid phase microextractions
based on deep eutectic solvents in combination with chromatographic methods for the analysis of
antibiotic residues in milk samples. Addressing this challenge necessitates strict monitoring
throughout the food production chain. Detecting trace levels of these compounds in food samples
requires the application of advanced analytical methods characterized by high sensitivity and



selectivity. In this context, liquid phase microextraction is a suitable option for this task because it
effectively concentrates the target analytes while using small amounts of solvent, thus meeting the
requirements of stringent standards in this regard. Deep eutectic solvents are gaining increasing
attention as green and environmentally friendly alternatives to conventional organic solvents in food
analysis. The combination of deep eutectic solvents and microextraction techniques minimize solvent
consumption, consistent with green chemistry principles. This study discusses the critical public
health implications of antibiotic residues in foods while highlighting the application of
environmentally friendly deep eutectic solvents for sample preparation and extraction of these
contaminants from complex food matrices.
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