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An artificial excitable membrane composed of a porous filter and dioleyl
phosphate exhibits a self-sustained oscillation of the membrane potential in the
presence of a salt-concentration difference, pressure difference and DC electric cur-
rent across the membrane. When AC electric current was superimposed on the DC
current, chaotic (irregular) oscillations appeared. The effect of taste substances on
the chaotic state was investigated. Characterization of the dynamic behavior of the
membrane potential using chaotic attractors was shown to be an effective method of
measuring taste.

1. Introduction

In biological systems taste substances are received by biological membranes,
changing the membrane potentials. This leads to self-sustained oscillations of elec-
tric potentials in neurons. The spatiotemporal firing pattern of the neurons is
transmitted to the cortex, and the brain recognizes the taste. We have used artificial
lipid membranes as a transducer of chemical information to electric signals, and
constructed a taste-sensing system with a multichannel electrode composed of eight
kinds of artificial lipid membranes.’? Since different kinds of lipid membranes
show different responses to taste substances, the taste is distinguished by the
response pattern composed of static electric potentials of membranes of this sensor.
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