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Application of calibration transfer method exploiting multivariate
standardization for detection and quantification of parabens in aquatic
environments using gas-mass spectrometry chromatography
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Abstract: Parabens are widely used as preservatives in pharmaceuticals, food, and
personal care products. Solid phase extraction (SPE) is one of the most frequently used
methods for monitoring parabens in aqueous samples. However, SPE is a costly and time
consuming method. In this study, the application of piecewise direct standardization (PDS)
method for transfer of direct calibration of gas chromatography -mass spectrometry (GC-MS)
data to SPE-based calibration and quantification of methyl, ethyl, propyl, and butyl parben
derivatives in aqueous environmental samples has been evaluated. In this method, at first, a
multivariate model is constructed using different chromatographic regions based on only two
subsets of direct and extracted calibration data, and then a transformation matrix is obtained,
which in the next step it can correct all direct calibration samples to be matched with SPE-
based data. Modeling validation was confirmed using altrernating trilinear decomposition
(ATLD) method, and the recovery values were 81-106% and the mean relative prediction
error was 2.1-6.4% for validation samples. Finally, modified direct calibration samples were
used to detect and predict pollutants (at low pg/l values) in several real water samples.

Keywords: Parabens, Solid phase extraction, Gas chromatography-Mass spectrometry,
Calibration transfer, Water samples.
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