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Development of ELISAs for quantification of surfactants, endocrine disruptors and 
estrogens, and their application for environmental and biological sample analysis 
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Abstract 
Ten kinds of enzyme-linked immunosorbent assay (ELISA) systems were developed for the quantitative analysis 
of surfactants [linear alkylbenzene sulfonates (LAS), alkyl ethoxylates (AE), and alkylphenol ethoxylates (APE)], 
endocrine disruptors [alkylphenol (AP), AP+APE, and bisphenol A (BPA)] and estrogens [17beta-estradiol (E2), 
estrone (E1), estrogen (ES: E1+E2+estriol (E3)), 17alfa-ethynylestradiol (EE2)].  The lowest quantification limits 
of these ELISAs were 20 µg/L (LAS, AE and APE), 5µg/L (AP, AP+APE), 0.05 µg/L (BPA) and 0.05 µg/L (E2, 
E1, ES and EE2), when the following standards were used: LAS (alkyl chain length of 12), nonylphenol 
ethoxylate (average-ethoxy chain length of 10), AE (alkyl and ethoxy chain lengths were 12 and 7), nonylphenol 
(NP), NP, BPA, E2, E1, E2 and EE2, respectively.  The specificity of each ELISA was confirmed by testing 
several compounds, which have structural resemblance to the compounds of interest.  These ELISAs were also 
validated by comparing them with instrumental analytical methods such as high-performance liquid 
chromatography (HPLC), liquid chromatography-mass spectrometry (LC-MS) and liquid chromatography-tandem 
mass spectrometry (LC-MS/MS) with environmental and biological samples. Good correlations were observed 
between the ELISAs and instrumental analytical methods in all cases.    
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