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The molecular motion of the amino acid glycine and its surrounding water
molecules result in the formation of characteristic bands in the Terahertz
spectrum. Credit: Decka, Havenith

Chemists at the Ruhr-Universität Bochum (RUB) have, for the first
time, completely analysed the fingerprint region of the Terahertz
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spectrum of a biologically relevant molecule in water, in this case, an
amino acid. By combining spectroscopy and molecular-dynamics
simulations, they rendered the motion of the most basic amino acid,
glycine, visible in an aqueous solution. Their results have disproved the
long-standing theory that frequencies in the Terahertz range provide no
information regarding the amino acid's motion. The team led by Prof Dr
Martina Havenith-Newen and Prof Dr Dominik Marx published their
report in the Journal of the American Chemical Society (JACS).

Representing molecular motion by means of
Terahertz spectroscopy

Researchers use Terahertz (THz) spectroscopy to send short radiation
pulses into a sample of interest. The Terahertz range covers wavelengths
of one to ten THz (0.3 millimetres to 30 micrometres) and extends
between the infrared and the microwave range. The sample, in this case
a mixture of water and glycine, partially absorbs the radiation, forming
an absorption pattern, which is represented by chemists in the form of a 
spectrum. Certain areas of the spectrum, so-called bands, describe the
motions of molecular bonds. Individual atoms in a molecule are not
bonded rigidly; rather, they are permanently in motion. Complex
computer simulations contribute significantly to analysing the spectra, as
it is not always easy to decipher which individual bands of a spectrum
correlate with which molecular motions.

THz analysis renders glycine motion in water visible

The RUB team has proved that THz analysis may be used to represent
both the motion inside the glycine molecule and the motion of the
glycine molecule together with its bound water molecules. The bands in
the Terahertz spectrum, moreover, reflected the glycine's opening and
closing motion. The spectrum also incorporated the motion of hydrogen
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bridges between the glycine and its bound water molecules. "The
interaction between ab initio molecular-dynamics simulations and
Terahertz spectroscopy provides us with an excellent instrument for
tracking and understanding solvation processes on the molecular level,"
says Martina Havenith-Newen, Head of the Department of Physical
Chemistry II.

  More information: J. Sun, G. Niehues, H. Forbert, D. Decka, G.
Schwaab, D. Marx, M. Havenith (2014): "Understanding THz spectra of
aqueous solutions: glycine in light and heavy water," Journal of the
American Chemical Society, DOI: 10.1021/ja4129857

Provided by Ruhr-Universitaet-Bochum

Citation: Fingerprint of dissolved glycine in the Terahertz range explained (2014, March 28)
retrieved 21 June 2024 from https://phys.org/news/2014-03-fingerprint-dissolved-glycine-
terahertz-range.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

https://phys.org/tags/glycine/
https://phys.org/tags/water/
http://dx.doi.org/10.1021/ja4129857
https://phys.org/news/2014-03-fingerprint-dissolved-glycine-terahertz-range.html
https://phys.org/news/2014-03-fingerprint-dissolved-glycine-terahertz-range.html
http://www.tcpdf.org

