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Novel functionality of poly—y-glutamic acid in slime from ‘natto’
fermented soybeans
— Protection against oxidative damage from Fe®*—

Sumio KANEMATSU

Abstract

The protective effect of poly-y-glutamic acid (PGA) against oxidative damage derived from
ferrous iron (Fe®") was investigated using a viability test of Escherichia coli. To establish
the conditions for the viability test, the Fe* concentration which gives rise to cell death was
determined. The critical concentration of Fe*" depended upon the solution in which the cells
were suspended. In an LB medium, a mM level of Fe*" was required to bring about cell death,
whereas in distilled water a ptM level was required. In saline solution, a bactericidal effect was
observed at a concentration in the order of mM. Thus, saline solution was employed as the cell
dilution solution.

EDTA treatment completely prevented Fe®'-derived cell death, with an equimolar
concentration of each chelator and Fe** of 0.5 mM. DTPA treatment showed a similar effect.
The protective effect of the chelators was attributable to the non-availability of Fe*", which was
eliminated through accelerated autoxidation with the chelators.

PGA protected the cells from the bactericidal action of Fe**. When PGA was added to form
a 1:1 complex with Fe*, cell viability was restored from 30% to 70%. Treatment with glutamic
acid showed no effect. These results indicate that PGA has a novel function of protecting cells

from Fe** toxicity.
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