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ABSTRACT

A plant tissue-based bioelectrode obtained by incorporating
asparagus (Asparagus officinalis) tissue into a ferrocene-mediated carbon paste
electrode for the determination of fluoride was developed. It is based on the .
amperometric determination of the inhibitory effect of fluoride on the
asparagus peroxidase activity. The measurements were performed in non-
deaerated NaH,P0,-NaOH buffer solution (pH 5.0) containing 0.1 mM H,0, at
—0.05 'V (versus Ag/AgCl). The bioelectrode consisted of 7% (w/w) asparagus
tissue and 6% (w/w) ferrocene. The bioelectrode exhibited a linear response up
to a fluoride concentration of 14.0 mg 1" with a detection limit (S/N=3) of 0.5
mg I' and a relative standard deviation (R.S.D.) of 2.1% (n=15). The



bioelectrode sensitivity decreased to 50% of its original value within 12 days.
This bioelectrode was tested by assaying fluoride in tablet formulations and the
results compared favorably with those obtained by potentiometric

measurement.

A new plant tissue-based bioelectrode obtained by incorporating
sunflower (Helianthus annuus L.) leaf tissue as a source of glycolate oxidase
and peroxidase into a ferrocene-mediated carbon paste electrode for the
determination of glycolic acid was also developed using the FIA and BIA
systems. The FIA-amperometric measurements were performed by injecting
aliquots of glycolic acid solution into a phosphate buffer carrier stream (pH
8.0) with a flow rate of 0.3 ml min"'. The bioelectrode consisted of 20% (w/w)
sunflower leaf tissue and 5% (w/w) ferrocene at 0.00 V (vs. Ag/AgCI). The
bioelectrode exhibited a linear response up to a glycolic acid concentration of
2x10” M with a detection limit (S/N=3) of 1x10° M and a relative standard
deviation of 1.67% (n=15). The bioelectrode response decreased to 70% of the
original value within 90 continuous injections. The BIA-amperometric
measurements were performed by injecting a small volume (30 ul) of analyte
solution from a micropipette tip directly over the center of the bioelectrode
immersed in a phosphate buffer solution (pH 8.0). The bioelectrode consisted
of 16% (w/w) sunflower leaf tissue and 5% (w/w) ferrocene at 0.00 V (vs.
Ag/AgCl). The bioelectrode exhibited a linear response up to a glycolic acid
concentration of 8x10™ M with a detection limit (S/N=3) of 1x10° M and
a relative standard deviation (R.S.D.) of 24% (n=15). The bioelectrode
response decreased to 70% of the original value within 180 continuous
injections. This bioelectrode was tested by assaying glycolic acid in human
urine samples and the results compared favorably with those obtained by
HPLC. The advantages which the bioelectrode offers include speed of

measurement, high activity, high stability, ease of preparation and low cost.
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