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Characterization of Phosphorylated Poly- y -Glutamic Acid Derivatives from
Different 3D Structure

Kaori UMETANTI and Yasushi KOKEAN

Chemical and physical properties of the two kinds of phosphorylated Poly- y -Glutamic acid (PGA) from
different origins were studied. One PGA was prepared from Bacillus subtilis natto N-PGA) and the other
was a commercial product (C-PGA). Sodium tetra poly phosphate was used as a reagent for
phosphorylation, and the ratios of phosphorylation (Pi (mol)/Glutamic acid (mol)) for N-PGA and C-PGA
were obtained as 0.4 and 1.4, respectively. The molecular weight distribution of C-PGA analyzed by SEC
showed two new peaks due to phosphorylation, indicating the occurrence of fragmentation. The viscosity
of N-PGA decreased significantly when the shear rate was increased, but that of phosphorylated N-PGA
remained almost constant. On the other hand, the viscosity of C-PGA and phosphorylated C-PGA
appeared to be independent of shear rate. The fluorescence intensity around 460 nm was greatly reduced
by phosphorylation in N-PGA, however any change by phosphorylation was not observed in C-PGA. The
analysis of the 3D structure by a circular dichroism showed that f-sheets were increased by
phosphorylation in N-PGA. On the other hand, the proportion of f-sheets was decreased by
phosphorylation in C-PGA, while the proportion of random coils having a flexible structure was increased.
These results showed that the chemical and physical properties of PGAs from different origins could be
influenced individually by phosphorylation.
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