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METHOD DEVELOPMENT FOR EXTRACTION AND DETERMINATION OF AMINOPENICILLINS RESIDUES FROM WASTEWATER AND EFFLUENT SAMPLES
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A sensitive method was developed for the determination of trace levels of two aminopenicillins antibiotics and one degradation product in wastewater and effluent samples. The subject analytes, Amoxicillin (AMX), Ampicillin (AMP) and Amoxicillin-Diketopiperazine-2', 5' (ADP), belong to the β-Lactam group of antibiotics. Samples from a wastewater treatment plant were pre-treated by filtration, and analytes were pre-concentrated with solid-phase extraction, using a 500mg/6cc mixed-mode anion exchange cartridges (Oasis MAX). The compounds were separated by high performance liquid chromatography (HPLC) on a reversed-phase ACE phenyl column (250mm × 2.1mm, 5μm), with a gradient elution comprised of methanol and acidic water in the mobile phase. Detection was performed in ion trap (ITD) mass spectrometer (MS) using electrospray ionization (ESI) in the positive mode. Good recoveries were obtained for the extraction of AMX and AMP from 500ml ULC/MS water, with a concentration range of 0.2 - 50μg/L, using the optimized method. AMX was recovered by 70.5% (RSTD 3.1%), whereas AMP by only 61.5% (RSTD 7.7%). When environmental samples were introduced, the recoveries from 1μg/L spiked samples decreased dramatically. In effluent samples, AMX was recovered by 28.1% (RSTD 7.6%), whereas AMP by only 24.4% (RSTD 9.1%). In wastewater samples, AMX was recovered by 12.6% (RSTD 23.2%) and AMP by only 6.3% (RSTD 10.3%). ADP was detected in both types of blank samples, 1155 ± 60ng/L in wastewater and 60 ± 2.7ng/L in effluent. Although AMX and AMP were not detected in blank samples, this is the first study which evidently proves the occurrence of the chemically stable degradation product form of AMX, its Diketopiperazine-2’, 5’, in environmental samples.
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