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Abstract

Sulfites are commonly used as preservatives in food and beverages to inhibit
microbiological growth. Despite these advantages, sulfite should be applied in strictly limited
amounts due to its potential toxicity. The level of sulfite in food has been subjected to
legislation since it was discovered that at certain concentration level sulfite causes allergic
reactions in some individuals. This work presents development of two sensitive and selective
sulfites sensors based on i) electropolymerization of aniline (ANi) in matrix of multiwall carbon
nanotube (MWCNT) and electro-deposit of gold nanoparticles (AuNPs) film on the surface of the
glassy carbon (GC) electrode and ii) a glassy carbon electrode modified with multiwall carbon
nanotubes-poly (diallyldimethylammonium chloride)-gold nanoparticles composites (CNTs-
PDDA-AUNPs/GC) and a novel hydrogen peroxide biosensor based on immobilizing horseradish
peroxidase (HRP) on poly(aniline-co-o-aminobenzoic acid) or p(Ani-co-o-Aba) and then covered
with chitosan (CS) film.

Electropolymerization of aniline (ANi) in matrix of multiwall carbon nanotube (MWCNT)
and electro-deposit of gold nanoparticles (AuNPs) film on the surface of the glassy carbon (GC)
electrode was proposed to develop a sulfite sensor. Carboxylic functionalized multiwall carbon
nanotube (MWCNT-COOH) was the optimum matrix for polyaniline electropolymerization and
the optimum composites for modified the electrode was AuNPs MWCNT-COOH PANi GC. The
developed amperometric sensor was performed using 0.067 M phosphate buffer pH 7.0 as the
supporting electrolyte at the potential of 0.6 V (Ag/AgCl and Pt wire as reference and counter
electrodes). The figure of merit of this developed sensor (AuNPs. MWCNT-COOH_PANi GC) was
demonstrated. The linear dynamic range of sulfite was found 1 to 16 mM (r' = 0.996). The
detection limit was 0.0927 mM sulfite. The developed method provided high precision signal
with RSD of 4.12 (n=5).

A new approach is presented for sensitive and selective measurement of sulfite (5032_)
in beverages based on a simple flow injection system with amperometric detection. In this
work, the sulfite sensor was a glassy carbon electrode modified with multiwall carbon
nanotubes-poly(diallyldimethylammonium chloride)-gold nanoparticles composites (CNTs-PDDA-
AuNPs/GC). Electrochemical oxidation of sulfite with this electrode was first studied in 0.1 M
phosphate buffer (pH 7.0) using cyclic voltammetry. The results indicated that the CNTs-PDDA-
AuNPs/GC electrode possesses electrocatalytic activity for the oxidation of sulfite with high
sensitivity and selectivity. Sulfite was quantified using amperometric measurement with the new

sensor at +0.4 V vs Ag/AgCl in conjunction with flow injection. The linear working range for the

quantitation of sulfite was 2 to 200 mg L (r2 = 0.998) with detection limit of 0.03 mg L (36 of

blank) and an estimated precision of 1.5%. The proposed method was successfully applied to
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the determination of sulfite in fruit juices and wines with a sample throughput of 23 samples h
1

A novel amperometric biosensor for hydrogen peroxide (H,0,) determination was
proposed by immobilizing horseradish peroxidase (HRP) on poly(aniline-co-o-aminobenzoic acid)
or p(Ani-co-o-Aba) and then covered with chitosan (CS) film. The immobilized HRP displayed an
excellent electrocatalytic activity to the reduction of hydrogen peroxide. The effects of
experimental variables such as the o-Aba mol ratios in p(Ani-co-o-Aba) synthesis, HRP and CS
concentrations, pHs of supporting electrolyte solution and applied potentials for the working
electrode were investigated for the optimized conditions. This novel biosensor exhibits a fast
response toward H,0, with a linear range from 10 to 1,000 uM and a detection limit of 1.8 uM
based on the signal-to-noise ratio (S/N = 3). The developed biosensor shows satisfactory
tolerance with other potential interferences such as dopamine (DA), ascorbic acid (AA), glucose

(Glu) and uric acid (UA), and also shows a good stability for about 2 weeks.

Key words: sulfite sensor, CNTs, PDDA, polyaniline, Horseradish peroxidase, flow injection
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