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Evaluation of the Bile Acid-Binding Ability for
Phosphorylated Poly-y-Glutamic Acid (PGA) Derivatives

Yasushi KOKEAN, Yoshimitsu INUI and Toru SAGO

Poly-y-glutamic acid (PGA), a native polymer producted by Bacillus subtilis (natto), has various sorption
properties of metal ions and is expected to exhibit binding ability by combining other polymers. Thus, we
investigated bile acid-binding ability of the PGA and phosphorylated PGA derivatives (Pi-PGAs).
Relationship among bile acid-binding ability of Pi-PGAs, the degree of phosphorylation (DP), which is
defined by the ratio, Pi-mol/Glutamate-mol, and a three-dimensional structure of the Pi-PGA molecule
was evaluated. The Cholic acid (CA), taurocholic acid (TCA) and chenodeoxycholic acid (ChCA) as bile
acids were used. At Pi-PGA with low DP, the three-dimensional structure of PGA was changed by
phosphorylation. It was found from the observation on circular dichronism (CD) spectra that the o-helix
concerning to flexibility decreased and that the B-sheet concerning to rigidness increased. On the other
hand, Pi-PGA with high DP contained high a-helix but did not contain the B-sheet. The binding ability of
Pi-PGAs to CA did not show remarkable increase in comparison with that of PGA, however those of Pi-
PGAs to ChCA and TCA were increased by the phosphorylation of PGA. The results suggested that bile
acid-binding ability of Pi-PGAs depended upon the DP and the three-dimensional structure of Pi-PGA

molecule.
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3Pi-PGA(0.5%) 3Pi-Na 0.5 5.23 0.65
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4Pi-PGA(1.0%) 4Pi-Na 1.0 0.02 5.76
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