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Optimization of Liquid Chromatography-Tandem Mass Spectrometry Method for the Detection of

Antibiotic Residues in Water and Wastewater
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Abstract: With the extensive use of antibiotics in medical and agricultural sectors, their residues in water environments
have raised ecological risks and concerns over antibiotic resistance. Liquid chromatography-tandem mass spectrometry
(LC-MS/MS), characterized by high sensitivity and the ability to simultaneously detect multiple components, has become
the mainstream method for antibiotic monitoring. Considering the challenges posed by complex matrix interference and
chromatographic separation, this study systematically optimized the method from three aspects: sample pretreatment,
chromatographic conditions, and mass spectrometry parameters. As a result, the detection limits of common tetracycline,
quinolone, and B-lactam antibiotics were reduced to 0.1-1 ng/L, with recovery rates ranging from 75% to 110%, and matrix
suppression below 10%, meeting the requirements for environmental monitoring. This method offers excellent accuracy and
stability, providing a reliable technical support for the monitoring of antibiotic pollution in water environments.
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