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Editorial
Sulphite, a commonly used preservative in foods and drinks is
known for its reducing properties, as it can undergo oxidation to
sulphate. Just as in the case of ascorbate, sulphite takes part in the antioxidant defence system that hinders the oxidative decay of food and
drink components [1-8]. Sulfites, in their different forms, are present
in: processed meats, wines, beer and cider, soft drinks and fruit juices,
jams and jellies, dried and pickled fruits, shell fish, as well as processed
food products for which protection against rancidity is required [1]. It
has been stipulated that the antibrowning activity of sulfite involves
direct inhibition of polyphenol oxidase or reduction of quinone
derivatives (formed by the oxidation of phenolics) to 1,2dihydroxybenzene (catechol) derivatives [1].
Sulfur dioxide proved a promoter of the inflammation of the
airways by neutrophil activation and is also involved in
bronchoconstriction and worsening of the asthma pathology [9,10].
The adverse effects of sulphite may also include dermatitis, urticaria,
flushing, hypotension, abdominal pain and diarrhea, or anaphylactic
reactions [11], that is why its incorporation doses in the abovementioned foodstuffs are rigorously reglemented by Codex
Alimentarius [12].
Its reductive power and inherent electroactivity enables its
determination through various electrochemical techniques, namely
voltammetry, amperometry, potentiometry.
During the investigation of sulphite electrochemical behavior at the
surface of a graphite electrode in alkaline solution, it has been assessed
that sulphite oxidation is an irreversibile process [13].

S2O62− + 2OH− → SO32− + SO42− + H2O
Voltammetry as electroanalytical technique involves recording of
the current intensity, at an imposed potential variation. In the case of
irreversible redox couples, the intensity of the cyclic voltammetric
anodic oxidation peak can be directly correlated to the analyte
concentration value.
Voltammograms corresponding to sulphite oxidation to sulphate in
alkaline solution at a Pt stationary working electrode, show that the
anodic oxidation peak becomes more pronounced and moves towards
more positive potentials with increasing sweep rate that varied from 2
to 200 mV/s [14].
Sulphite electro-oxidation at a Pt disc rotating electrode has been
reported to begin at around 380 mV and to attain a limiting plateau at
approximately 1000 mV [14].
The much less figured cathodic peak (in comparison to the anodic
one) noted at -230 mV, has been assigned to the reduction of Pt oxides
formed at the electrode surface [14,17,18]. The lack of a reduction
peak corresponding to sulphite in both cases (stationary and rotating
disc Pt electrodes) could suggest that either sulphite oxidation is
irreversibile, or that it may be followed by a reaction which swiftly
eliminates the product from the electrode surface [14].
The figure below illustrates a cyclic voltammogram obtained for
sulphite with a potentiostat-galvanostat, at a Pt working electrode
(Aurelia Magdalena Pisoschi, unpublished results).

2SO32- + O2 → 2 SO42Two possible mechanisms have been proposed [14-16] with respect
to sulphite oxidation to sulphate - the redox process that generates the
analytical signal, namely the anodic oxidation peak:
- sulphite anion is oxidized to sulphate in two successive steps, each
implying one electron transfer, as follows [14]:
SO32− → SO3•− + e−
SO3•− + 2 OH− → SO42− + H2O + e−
˗sulphite anion is oxidized to sulphite radical in one single step
characterized by one electron transfer, and then two sulphite radicals
can interact giving dithionate S2O62-, which consecutively
disproportionates, resulting in sulphate and sulphite [14-16]. If the
process takes place in alkaline media, it can be described by the
equations below [14]:
2SO3•− → S2O62−
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Figure 1: A cyclic voltammogram registered with the KSP
potentiostat-galvanostat, at a bare Pt working electrode, for a 2 g/L
sulphite solution prepared in phosphate buffer 0.066 M (pH 7.0), in
the presence of 0.1 M KCl as electrolyte (Aurelia Magdalena
Pisoschi, unpublished results).
A novel cyclic voltammetric sensor for the simultaneous
determination of SO32– and NO2– was proposed, relying on a glassy
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carbon electrode modified with graphene-chitosan and gold
nanoparticles. The linear analytical range for sulphite corresponded to
5 μM-0.41mM, at 1μM detection limit. Moreover, the relative standard
deviation value for sulphite was 1.1%, the developed modified sensor
being characterized by sensitivity, stability and reproducibility [19].

3.

Amperometry is based on the recording of the current intensity at a
fixed applied potential, in the absence or presence of a biorecognition
element (incorporated in amperometric biosensors). The
amperometric detection of sulphite in the presence of iodate and
periodate, at a Pt electrode modified with multi-walled carbon
nanotubes and Prussian blue nanoparticles, was possible at 600 mV
potential value for sulphite, and 320 mV for iodate and periodate. The
detection limits and catalytic rate constants were 4.70 μM (5.24×107
cm3 mol-1 s-1), 8.30 μM (1.37×106 cm3 mol-1 s-1) and 8.06 μM
(0.34×106 cm3 mol-1 s-1), for sulphite, iodate and periodate,
respectively [20].

5.

A sulfite biosensor was developed by immobilizing the enzyme
sulfite oxidase at glassy carbon electrode coated with a mercury film.
The electrochemical reduction of molecular oxygen at the surface of
the working electrode is the reaction generating the analytical signal, at
˗240 mV working potential vs. Ag/AgCl reference [21]. Essentially, the
rate of oxygen consumption was proportional to the sulfite amount,
and the peak current intensity decreased owing to molecular oxygen
depletion in the sulphite oxidase catalyzed reaction:
SO32- + O2 + H2O → SO42- + H2O2
The analytical linear response range was obtained between 2×10-4
and 2.8×10-3 M sulfite [21].
Potentiometry relies on recording the potential difference that
occurs as a result of an ionic species concentration (activity) change.
The potential variation can be the outcome of a shift in the ratio
between the oxidized and the reduced form of an indicating species
that eventually transduces itself as a potential difference. For the
assessment of sulphite (a reductant), the higher the concentration of
the analysed species, the greater the concentration of the reduced form
of the indicator, and therefore, the more enhanced the potential
change. It has been determined that the use of naphtoquinone as
indicator, results in good sensitivity towards sulphite [22].
It is important to stress out the role of the investigation and
optimization of performant analytical methods, regarding food
additives for which the content has to be rigorously controlled.
Electrode modification may lead to enhanced analytical performances
in terms of sensitivity and reproducibility; nevertheless, viable results
can also be obtained with bare electrodes.
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