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Comparative study on the determination of estradiol residue in aquatic
products by high performance liquid chromatography-tandem mass
spectrometry and gas chromatography-mass spectrometry
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ABSTRACT: Objective To compare the detection methods of high performance liquid chromatography-tandem
mass spectrometry (HPLC-MS/MS) and gas chromatography-mass spectrometry (GC-MS) for the determination of
estradiol residues in aquatic products. Methods Samples for HPLC-MS/MS detection were extracted with
methanol-water solution after enzymatic hydrolysis, cleaned up by solid-phase extraction, and then analyzed by
HPLC-MS/MS and quantified by internal standard method. Meanwhile, the samples for GC-MS detection were
extracted with acetonitrile under acidic condition, degreased by n-hexane, cleaned up by C;g solid phase extraction
column before derviative reaction with silane agents, and finally quantified by internal standard method. Results
The correlation coefficients of HPLC-MS/MS method and GC-MS method were respectively 0.9996 and 0.9994 in
the corresponding concentration ranges of 0.4~10 pg/kg and 0.5~10 pg/kg, respectively. The limits of detection of
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HPLC-MS/MS method and GC-MS method were 0.4 ng/kg and 0.5 pg/kg, respectively. The mean recoveries of
estradiol spiked at 3 levels of 0.4, 5, 10 pg/kg by HPLC-MS/MS method were within 88.81%~106.0% with relative

standard deviations (RSD) of 2.5%~6.5%; while the mean recoveries of estradiol spiked at 3 levels of 0.5, 1, 5 pg/kg
by GC-MS method were within 80.24%~96.60% with RSD of 1.4%~5.4%. Conclusion Two methods showed that

estradiol had good linear relationships, which were suitable for quantitative and qualitative analysis. However,

HPLC-MS/MS method has higher sensitivity and lower detection limit, with a more simple and efficient pretreatment,

which can greatly increase the testing efficiency of estradiol residues in aquatic products and provide a reference for

the quality and safety monitoring and detection of aquatic products.

KEY WORDS: estradiol; high performance liquid chromatography-tandem mass spectrometry; gas chromatography-mass

spectrometry; solid-phase extraction
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