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EXPERIMENTAL AND MOLECULAR DYNAMICS SIMULATION STUDIES ON
THE SOLUBILITY OF AMINO ACIDS INAQUEOUS ELECTROLYTE SOLUTIONS

Tomé' L.LN., Pinho® S.P., Jorge® M., Gomes' J.R.B. and Coutinho' J.A.P.
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Separation and concentration of biological compounds are current subjects of interest
due to their high cost in comparison to the total manufacture cost. For that purpose
electrolytes may be employed as they can affect significantly biochemicals solubilities, a
feature that has been used for salt-induced precipitation of proteins. Even if amino acids are
among the simplest biochemicals they present many similarities with more complex
molecules and are the building blocks of proteins [1]. Despite its importance, however, the
experimental information available concerning salt effect on the amino acids solubilities is
still very scarce and the molecular-level mechanisms for its theoretical interpretation are far
from resolved [2].

In this work, the shake-flask method was combined with density measurements to
provide new experimental data for the solublhty of dl-alanine, I-isoleucine and l-valine in
aqueous solutions of MgCl, or MgSQ,, at different electrolyte molalities and 298.15 K. Both
salts showed to be salting-in agents, but a more pronounced effect was observed for MgCl,.
Regarding the magnitude of the salting-in in the whole salt molality range (up to 2 molal), for
the same aqueous electrolyte solution, a definite trend was not possable to establish for the
three different amino acids studied. |

Aiming at further understanding the molecular interactions governing the behaviour of
these systems, molecular dynamics simulations were performed for aqueous solutions of
alanine, valine and isoleucine in the presence of MgCl,, MgSO,, NH,Cl and (NH4),SO,, at
1=298.15 K and different concentrations. The combined analysis of the thermodynamic data
and of the radial distribution functions of the various groups and moieties, as well as of their
respective energy of interaction, enabled to clarify the role of the cation on the solubility
effects promoted by the salts, and to provide a molecular interpretation for the experimental

data based on a balance between competitive interactions established by the ions and the other
species present in solution.
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