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Quantitative structure-retention relationship for reliable metabolite
identification and quantification in metabolomics using ion-pair

reversed-phase chromatography coupled with tandem mass spectrometry
Qingyu Hu!, Yuting Sun !, Yulan Wang !, Huiru Tang'
(1. Human phenome Institute, Fudan University, Shanghai 201203, China)
Abstract: Hydrophilic metabolites have poor retention of these metabolites on reversed-phase (RP)
chromatographic column hinders their effective analysis with RPLC-MS methods. We first
developed a hexylamine-based IPRP-UHPLC-QTOFMS method and experimentally measured
retention time (tz) for 183 hydrophilic metabolites. We then systematically investigated the
quantitative structure-retention relationship (QSRR) and constructed QSRR models using the
measured tz. Subsequently, we developed a retention time predictive model using the

random-forest regression algorithm for predicting metabolite retention time, which was applied in



IPRP-UHPLC-MS/MS method in sMRM mode for quantitative metabolomic analysis. Our
method can simultaneously quantify more than 260 metabolites. Moreover, we found that this
method was applicable for multiple major biological matrices including biofluids and tissues. This
approach offers an efficient method for large-scale quantitative hydrophilic metabolomic profiling
even when metabolite standards are unavailable.
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