Accepted Manuscript

i S VIBRATIONAL
Title: Raman Spectroscopic Discrimination of Estrogens SPECTROSCOPY

Authors: Jayson Vedad, Elmer-Rico E. Mojica, Ruel Z.B.
Desamero

PII: S0924-2031(17)30286-2

DOI: https://doi.org/10.1016/j.vibspec.2018.02.011
Reference: VIBSPE 2780

To appear in: VIBSPE

Received date: 17-10-2017

Revised date: 8-1-2018

Accepted date: 25-2-2018

Please cite this article as: Vedad J, Mojica E-RE, Desamero RZB, Raman

Spectroscopic Discrimination of Estrogens, Vibrational Spectroscopy (2010),
https://doi.org/10.1016/j.vibspec.2018.02.011

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


https://doi.org/10.1016/j.vibspec.2018.02.011
https://doi.org/10.1016/j.vibspec.2018.02.011

Raman Spectroscopic Discrimination of Estrogens
Jayson Vedad, Elmer-Rico E. Mojica,* and Ruel Z.B. Desamero®”

TDepartment of Chemistry, Institute for Macromolecular Assemblies, York College,
Jamaica, New York, 11451 and PhD Programs in Chemistry and Biochemistry, The
Graduate Center of The City University of New York, New York, New York, 10016

*Department of Chemistry and Physical Sciences, Pace University, One Pace Plaza,
New York, New York, 10029

Corresponding Author

*E-mail: rdesamero@york.cuny.edu. Fax: 718-262-2652. Tel: 718-262-2650.

October 2017

Abstract

Estrogens are a group of steroid compounds found in the human body that are
eventually discharged and ultimately end up in sewer effluents. Since these compounds
can potentially affect the endocrine system its detection and quantification in sewer
water is important. In this study, estrogens such as estrone (E1), estradiol (E2), estriol
(E3), and ethynylestradiol (EE2) were discriminated and quantitated using Raman
spectroscopy. Simulated Raman spectra were correlated with experimental data to
identify unique marker peaks, which proved to be useful in differentiating each estrogen
molecules. Among these marker peaks are Raman modes arising from hydroxyl groups
of the estrogen molecules in the spectral region 3200-3700 cm*. Other Raman modes
unique to each of the estrogen samples were also identified, including peaks at 1722
cm? for E1 and 2109 cm for EE2, which corresponds to their distinctive structures
each containing a different set of functional groups. To quantify the components of
estrogen mixtures, the intensities of each identifying Raman bands, at 581 cm™ for E1,

546 cm for E2, 762 cm™ for E3 and 597 cm™ for EE2, were compared and normalized
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