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Phenylboronic acid (PBA) derivatives have been used as alternatives to enzymes in the development of sugar-sensi-
tive systems because the optical and electrochemical properties of these derivatives are significantly modulated upon sug-
ar binding. This article reviews the voltammetric properties of sugar sensors prepared using dithiobis (4-butyrylamino-
m-phenylboronic acid) (DTBA-PBA) -modified electrodes and PBA-appended layer-by-layer film-modified electrodes.
In addition, the redox properties of reduced graphene oxide (rGO)-modified glassy carbon electrodes (GCEs) are dis-
cussed. The surface of a gold electrode was modified with a monolayer of DTBA-PBA to prepare sugar-sensitive elec-
trodes. The modified electrodes exhibited attenuated cyclic voltammograms for Fe (CN)2~/4~ in the presence of sugars
at neutral pH as a result of their binding to DTBA-PBA on the electrode. Useful calibration curves were obtained for de-
termining 3-300 mM D-glucose and 0.3—-30 mM D-fructose. Similarly, gold electrodes coated with multilayer films com-
posed of PBA-modified poly (allylamine hydrochloride) and carboxymethylcellulose exhibited a sugar-dependent
response at neutral pH. The dynamic range of these modified electrodes was 0.1-300 mM for D-glucose and D-fructose.
The surface of GCE was modified with rGO to evaluate the electrochemical response of the modified GCE to hydrogen
peroxide (H,0,). The rGO-modified electrodes exhibited significantly higher responses in the redox reactions of H,O,

compared with the response of an unmodified GCE.
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Fig. 1. Schematic Illustration of Biosensors
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Fig. 2. Equilibrium between PBA and 1,2-Diols at Neutral
pH
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Fig. 3. Chemical Structure of DTBA-PBA
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Fig. 4. Cyclic Voltammograms for Fe(CN); /4" on the

DTBA-PBA Monolayer-modified Electrode in the Absence
of D-fructose (solid line) and in the Presence of 10 mM D-
fructose (dashed line)
A 10 mMm phosphate buffer containing 100 mm KCI1 (pH 7.6) was used.
The scan rate was 50 mV s~!. Reprinted with permission from Ref. 15).
Copyright 2006 American Chemical Society.
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Fig. 5. Schematic Illustration of Detecting Sugar at Neutral pH Using a DTBA-PBA Monolayer-modified Electrode
Reprinted with permission from Ref. 15). Copyright 2006 American Chemical Society.
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Fig. 6. Calibration Curves of the DTBA-PBA Monolayer-
modified Electrode for D-glucose (a) and D-fructose (b)

The ratio i/i, shows the ratio of the peak current in the presence of sugar

to that observed in the absence of sugar. A 10 mm phosphate buffer contain-

ing 100 mm KCI (pH 7.6) was used. The scan rate was 50 mV s~!. Reprinted

with permission from Ref. 15). Copyright 2006 American Chemical Society.
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Fig. 7. Cyclic Voltammograms for 5 mM Fe (CN)2~/*~ on the
(PBA-PAH/CMC) ,/PBA-PAH Film-modified Electrode in
the Absence of D-fructose (solid line) and in Presence of 30
mM D-fructose (dashed line)

The 10 mm phosphate buffer containing 100 mm KCI (pH 7.0) was used.

The scan rate was 50 mV s~!. Reprinted with permission from Ref. 18).

Copyright 2007 Japan Society for Analytical Chemistry.
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Fig. 8. Calibration Curves of the (PBA-PAH/CMC) ,/PAH-
PBA Film-modified Electrode for p-glucose (a) and p-fruc-
tose (b)

A 10 mm phosphate buffer containing 100 mm KC1 (pH 7.0) was used.

The scan rate was 50 mV s—!. Reprinted with permission from Ref. 18).

Copyright 2007 Japan Society for Analytical Chemistry.
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Fig. 9. Cyclic voltammograms for 3 mm H,0, on the Unmod-
ified GCE (dashed line) and rGO-modified GCE (solid line)
in 0.1 M Phosphate Buffer (pH 7.4)

Scan rate was 0.1 Vs~!. Reprinted from Ref. 20). Copyright 2013
MDPI.
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Fig. 10. Amperometric Responses of the Unmodified GCE (a) and rGO-modified GCE (b) to H,0,, Recorded at —0.1 V (A) and

+0.6V (B)
Reprinted from Ref. 20). Copyright 2013 MDPI.
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