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The study of solvation process in solutions of amino acids is important to elucidate the connection between chemical (i.e. solvation) ability and biological activity. The water mixed as solvents are interesting in view of their mixed hydrophobic - hydrophilic behaviour in solutions. The mechanism through which alcohols result in changes of properties of protein in solutions, till now up to the end is not investigated.
The present work reports the results of calorimetric measurements of the dissolution enthalpies of L-cysteine (Cys), L-serine (Ser) and L-asparagine (Asn) in aqueous solutions of ethanol, propanol and 2-propanol. Measurements of the enthalpy of amino acids dissolution in pure water and in aqueous alcohols solutions of changing concentration (from 0 to 0.35 m.f.) were performed using a precise hermetic isoperibol ampoule calorimeter with a 110 ml titanium calorimetric vessel at 298.15 K. The molalities of the amino acids were (3(10-3 to 1(10-2) mol kg-1 and the molar enthalpies of solution of amino acids were found to be independent of the molalities within this range.
The formalism on the basis of McMillan–Mayer theory of solutions proposed by Desnoyers has been used to calculate the interaction coefficients of the amino acids and alcohols in aqueous media. All hxy coefficients are positive. It means that amino acids and molecules of alcohol in the range of large water content are well hydrated and also that direct interactions between them are weak. Analyzing the values of enthalpic pair interaction coefficients hxy and zwitterions of L-alanine, L-cysteine, L-serine and L-asparagine one can observe a decrease in the value of enthalpic coefficient with the substitution of the alanine side chain with polar groups such as –SH, –OH and O=C-NH2. The replacement of –SH with –OH brings about an increase in direct exothermic interactions between the alcohols molecule and amino acid zwitterions. It seems to be caused by the greater ability of the –OH group of serine to form donor–acceptor bonds in comparison with the –SH group of cysteine. The more negative coefficient for Asn is determined by the presence of an additional center of specific solvation, O=C-NH2, making the dissolution more exothermic. hxyy is negative for all the amino acid studied and its magnitude increases with increase the chain of alcohols. The negative values of hxyy again indicate the tendency of cooperative aggregation of the side chains of amino acids and alcohols at higher concentrations. Thus, in the case of amino acids-ethanol, the value of hxyy for L-asparagine is greater than that of L-serine and L-cysteine. This testifies about an increased exothermic contribution to the summary effect of enthalpic interactions coefficients of L-asparagine, connected with the effects cooperative aggregation of the side chains of amino acid and alcohol at higher concentrations of ethanol.
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