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Highlights
· New experimental melting properties of amino acids
· Prediction of aqueous solubility of amino acids with PC-SAFT
· Transfer of the method to peptides

1. Introduction
The solubility of amino acids plays an essential role for the production and purification of amino acids, especially for crystallization processes.  The solubility affects product yield and purity as well as the choice of solvent for the process. Further, several (bio)chemical operations are processed at homogenous conditions, i.e. amino-acid precipitation has to be avoided; this also requires solubility data. The experimental measurement of solubility is time-consuming and expensive considering the nearly uncountable different conditions in biological solutions (pH-value, temperature, type and concentration of co-solutes and co-solvents). Therefore, the prediction of solubility using thermodynamic models is desired, which however requires activity coefficients and the melting properties of the considered solute. However, measuring the enthalpy of fusion and the melting temperature of biomolecules such as amino acids is usually not possible using conventional differential scanning calorimetry due to decomposition of the solid during the measurement. 
2. Methods
Application of fast scanning calorimetry (FSC) overcomes the problem of decomposition, and FSC was used in this work to measure the melting properties. The measurements were performed under an inert atmosphere of nitrogen with a sample mass less than 100 ng. Figure 1 shows the temperature-time profile used in this study. 
The profile is divided into three measurements stages. (i) Sample mass determination (#1-#4), (ii) sample melting and quenching (#5-#7) and (iii) reheating of supercooled sample (#8-#11). In this work the enthalpy of fusion and melting temperature were measured for a series of amino acids.
[image: L:\user\Do\1 Promotion\Veröffentlichungen\Origin\180122 solubility_temperature, glycine, L-alanine.png][bookmark: _Ref534632518]Figure 2 Glycine and L-alanine solubility in water as molality vs. temperature. Symbols represent experimental data (circles[3], triangle[4], squares[5]). Lines represent PC-SAFT predictions.

2. Results and discussions
The solubility measurements of amino acids were performed in aqueous solution. The PC-SAFT pure-component parameters for the amino acids as well as the water parameters were taken from literature [2]. Additionally, one binary interaction parameter kij was used between amino acid and water. The values for kij were fitted to experimental osmotic-coefficient data of aqueous amino-acid solutions at 298.15 K and atmospheric pressure. As shown in Figure 2 the temperature-dependent solubility of glycine and L‑alanine in water were predicted with PC-SAFT using the melting properties measured from FSC in very good agreement to the experimental data. The method could be successfully transferred to peptide solutions as well as to solubility of amino acids in water-alcohol mixtures. [image: L:\user\Do\1 Promotion\Conferences\190914 ECAB05 Florenz\Temperature-time profile.PNG][bookmark: _Ref534632476]Fiure. 1: Temperature-time profile for determination of melting properties with fast scanning calorimetry.

4. Conclusions
In this work it was the goal to predict solubility of components that decompose before melting, e.g. amino acids or peptides. The predictions require PC-SAFT parameters and melting data. All PC-SAFT parameters were taken from literature or fitted to new solubility-independent thermodynamic properties such as osmotic coefficients. Melting properties were measured using FSC. The results revealed that amino-acid solubilities can be accurately predicted over a broad temperature range. The combination between PC-SAFT and FSC generally allows the predicting solubility of molecules that decompose before melting. 
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