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We conducted synthetic and biochemical studies on elastin-derived peptides in this
study and we believe that these can be used for the development of novel food materials
with useful functions. Elastin is a fundamental protein that provides elasticity to the blood
vessels, lungs, and ligaments. A partial pentapeptide of elastin, Val-Pro-Gly-Val-Gly, is
considered to be one of the important elements for elasticity. In our previous studies, we
developed Val-Pro-Gly-Val-Gly-related peptides, referred to as elastin-derived peptides.
(Phe-Pro-Gly-Val-Gly), and (Trp-Pro-Gly-Val-Gly), are examples of such a Val-Pro-Gly-
Val-Gly-related peptides. These peptides can be easily prepared by conventional solid-phase
peptide synthesis. In this study, we carried out the fragment-coupling method by using
H-Phe-Pro-Gly-Val-Gly-OH as a monomer and DMT-MM as a coupling reagent to obtain
(Phe-Pro-Gly-Val-Gly),. DMT-MM can catalyze the coupling reaction in EtOH and H,O,
which ameliorates the need for hazardous organic solvents such as NMP, DCM, or DMF.
It is advantageous to produce food materials without the use of organic solvents, because
these solvents have residual toxicity. As a result of the synthesis of (Phe-Pro-Gly-Val-Gly),,
the fragment coupling could be easily performed and the repetitive peptide (Phe-Pro-Gly-
Val-Gly)s was obtained effectively. Furthermore, dimer peptides of (Cys-(Phe-Pro-Gly-
Val-Gly) ,), and (Cys-(Trp-Pro-Gly-Val-Gly),), (n = 3 or 5) were also prepared and their
strong temperature-dependent coacervation activity was confirmed. These dimer peptides
started coacervation at temperatures lower than the body temperature. This suggests that
the dimerization of the peptide could move the onset temperature of coacervation to low
temperature artificially. Moreover, these peptides are moderately digested by digestive
enzymes, particularly by elastase, in the soluble state. However, in the coacervated state,
(Phe-Pro-Gly-Val-Gly)s showed resistance to enzymatic digestion. This observation
suggests that these peptides can be used as stable food materials that have resistance
to enzymatic digestion. In this study, fatty acid conjugated (Phe-Pro-Gly-Val-Gly)s-
related peptides were also prepared and characterized. The fatty acid conjugated peptide
showed surface activity. When corn oil was added to the aqueous solution of the peptide,
the mixed solution was suspended and this promoted the precipitation of a white layer
consisting of the peptide and the oil. This phenomenon showed a new characteristic of the
peptides, which suggested that the peptides can be used as surfactants in food materials. In
conclusion, we developed the elastin-derived peptides as novel food materials with some
interesting characteristics. Our results indicate that the elastin-derived peptides are one of
the promising food materials that are safe and have high functionality.



