An Electrochemical Sensor Based on Chitosan Molecularly Imprinted
Polymers for the Selective Detection of Diphenylamine
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Introduction Objectives

Diphenylamine (DPA) is a colorless derivative of aniline containing an amine with two e Synthesize molecularly imprinted polymers (MIPs) using
phenyl groups. It has been employed as a rubber antioxidant, precursor in the synthesis of chitosan for the detection of DPA

azo dyes, a solid fuel rocket propellent and an agrochemical product having strong

antioxidant properties to treat superficial scalds in fruits such as apples and pears. Due to e Optimize synthesis conditions

its limited ability to dissolve in water, it remains present in the fruit even after processing.

As a result, DPA and its derivatives have the potential to be found in processed products as e Characterize the synthesized MIP

well as environmental water samples. Oral ingestion of DPA in certain levels has been

known to cause several ailments including cancer. The European Union (EU) has placed e Assess the analytical performance of the sensor

DPA on its priority pollutant list, no longer authorizing its use. The maximum acceptable
concentration range DPA is 5 to 10 mgkg! as suggested by the EU (91/414/EEC)

committee.
Methodology Results
Assembly of the electrochemical sensor Characterization
 Electrodeposition was performed by mixing DPA and chitosan, using
] MIP +DPA
chronoamperometry at a potential of -1.1 V and a pH of 5.4. 100 —— MIP
 Elution was done using methanol/acetic acid (9:1) for 30 minutes . FTIR spectra of the synthesized
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Electrochemical conditions ¢ Diphenylamine ; -
All electrochemical measurements were performed using a PalmSens4 in ” 200 uM 9;580
PBS buffer medium of pH 7.4. A conventional three electrode system was | g « 3 «
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: Application
0 200 400 600 2 0.4 | Applicability of the sensor was assessed using a spiked water sample. Results showed
S Potential (V) recoveries between 90 and 120%
Chronoamperometry of Voltametric responses of MIP
electrodeposition of MIP on BDD and NIP modified electrodes Conclusions

in 25 uM DPA in PBS pH 7.4

electrode in PBS pH 7.4 at a potential of  MIP was successfully electrodeposited on the BDD electrode

________________ '_1_'_1_Y__________________________________________________  Electrodeposition time, incubation time and DPA concentration were
S optimized
Optimization
e The sensor showed a broad linear range and a good sensitivity and
Variable pH [DPA] .4q (UtM) Optimum value selectivity towards DPA with high stability
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