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Abstract
Five decades of research on disinfection byproducts (DBPs) reveals only the tip of the iceberg, with humus being their primary precursors. However, increasing reliance on impaired water source inevitably elevates biomolecule precursors that originate from aquatic organism and human. In this study, we discovered DBPs originating from biological materials and identified 15 halogenated nucleosides as new DBPs in drinking water for the first time. A nationwide survey across China revealed that their individual detection frequencies ranged from 87% to 100%, with maximum concentration reaching 141 ng/L. A distinct increasing pattern was observed from the western inland areas to the eastern coastal regions, with the highest level in east China. Two quantitative structure‒activity relationship (QSAR) models were developed based on the cytotoxicity and genotoxicity data, with dipole moment (μ) and sum of valence degrees (SVDe) as key cytotoxicity descriptors, and molar refractivity (R) and number of H-bond donors (NHD) for genotoxicity. Integrated concentration and toxicity data showed that halogenated (deoxy)cytidines (HCs) and halogenated (deoxy)guanosines (HAs) are of importance for future regulatory consideration. The cumulative concentrations of chlorinated nucleosides are correlated with the incidence of bladder and colorectal cancers. This study extends the scope of DBP research beyond humus-derived DBPs toward biomolecule-derived ones.
