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Quantitative structural-retention time relationship (QSRR) could be effectively used to support
confirmation of the presence of suspect and unknown compounds in environmental samples [1].
However, accurate and validated models with large applicability domain should be developed
for this purpose. In this regard, we provided a data set of 304 compounds in negative and 528
compounds in positive electrospray ionization mode for the high resolution mass spectrometric
screening of suspect and non-target compounds in environmental samples. To building the
models, first we optimized their geometrical angle based on molecular mechanic (MM+) and
semi-empirical techniques (AM1). Then, the molecular descriptors based on Dragon package
were obtained. Subsequently, the data set for each ionization mode was split into training and
test set (to externally evaluate the validity of models) using Principle Component Analysis (PCA)
and k-Nearest Neighborhood (kKNN) clustering. To select the relevant group of molecular
descriptors with no inter-correlation and high correlation with retention time, which can explain
the chemical behavior of a compound over retention time values, stepwise (SW) and genetic
algorithm (GA) were used. Based on the selected descriptors, Multiple Linear Regression
(MLR), Artificial Neural Networks (ANN) and Support Vector Machines (SVM) were used to
correlate linearly and non-linearly the molecular structures with the experimental retention
times. The results of each model were evaluated rigorously by cross-validation analyses and a
test set of compounds. The results indicated that the kKNN-GA-SVM model was the most
accurate one among others for both ionization modes for prediction purposes. The possible
presence of outliers was assessed carefully using William plot in order to detect the origin of
outliers (chemical structures or reported retention time) in developed models. This model (KNN-
GA-SVM) was used further as a diagnostic tool for suspect emerging contaminants, and the
results showed that the model is reliable and can be widely used for future HRMS screening
applications.
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