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Proteins are important for the treatment and repair of organs in the body. They
are organic compounds that are the components of the cells and tissues of humans.
Proteins consist of many amino acids bonded together with peptide bonds. Thus
proteins and/or amino acids are essential for human and animal nutrition. Methionine
(met) is an amino acid which is essential in the human diet. Methionine is not
synthesized in humans, hence we must consume sufficient amounts of methionine or
methionine-containing proteins.

For this reason, methionine has been chemically synthesized for commercial
benefit and for other industrial users.” Methionine from chemical synthesis is pL-
methionine, however only the L-form is essential and beneficial for the humans; the p-
form is not essential for the body. Therefore a crystallization process called
preferential crystallization can be used to separate the o- and L-forms of methionine.
The separation must be done on the HCI salt of methionine since this crystallizes as a
conglomerate, while methionine crystallizes as a racemic crystal.

The experimental results reveal the solubility of methionine hydrochloride
(met-HCI) in water is strongly dependent on the temperature and solubility increased

with increasing temperature. The ternary solubility diagram of L-met:HCI + b-
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met-HCI + water is in accordance with the typical ternary phase diagram for a
conglomerate type compound. The growth rate distributions together with the
nucleation thresholds data can be used to optimize operation of the preferential
crystallization. The primary nucleation threshold (PNT) and secondary nucleation
threshold (SNT) were determined by induction time measurement with relative
supersaturations of pr-met-HCI solution, to ensure that growth of crystal was
measured under convenient non-nucleating conditions. The induction time increasing
as the relative supersaturation of the PNT and SNT decreases. The crystal growth rate
of L-met-HCI depends strongly on the relative supersaturation from supersaturated
solutions of pure L-met-HCI but not from racemic solutions (pr-met-HCI). Also there
is a wide crystal growth rate distribution from both types of supersaturated solutions.
The preferential crystallization of pr-met:HCl aqueous solution at 10°C was
studied via a seeded batch crystallization process, that will be used to separate the
desired enantiomer (L-met-HCl) from the racemic solution (pL-met-HCI). The percent
purity of L-met-HCI crystal was evaluated by means the optical activity measurement.
The purity of t-met-HCI crystal decreased tapidly‘to the equilibrium value over time,
due to the influence of the nucleation threshold of the counter-enantiomer (b-
met-HCI) being small. Using preferential crystallization to separate the enantiomers of
met-HCI from an aqueous solution to obtain a high purity product appears to be very

difficult; this study cannot separate the desired enantiomer to close to 100% purity.
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