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Development of innovative methods 

based on biosensors for the detection 

of biocidal residues

Motivation

The presence of these biocide residues is a

human health concern

i) Evolution of biocide resistance and

cross-resistance to antibiotics,

ii) Toxicological danger, notably if

they are not completely removed
during rinsing process.

Biocidal disinfectants are used

regularly in the food chain to

limit the proliferation of

unwanted microorganisms in the
environment or on surfaces

That come into contact

with food or animal

feed



•

•

•

•

•

Motivation



Objective: Detect and quantify disinfectant biocide residues on food contact surfaces and in food

Approach: Develop a miniaturized  electrochemical enzymatic sensor based on modified carbon nanotubes 

for detecting QACs, below the MRL in milk (0.1 mg/kg)

Aim of work  



SIGNAL

What is a biosensor?

Synthetic representation of a biosensor

Requirements

• Sensitivity

• Biocompatibility

• Stability



Analytes: QACs

Analyte: Quaternary Ammoniums Compounds QACs
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Challenge for enzyme-based biosensor
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Choice of the nanomaterials


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Elaboration of AChE/c-MWCNT/SPE 

SPE: screen printed electrode

𝐴𝑐𝑒𝑡𝑦𝑙𝑐ℎ𝑜𝑙𝑖𝑛𝑒 + 𝐻2𝑂 → 𝑇ℎ𝑖𝑜𝑐ℎ𝑜𝑙𝑖𝑛𝑒 𝑟𝑒𝑑 + 𝐴𝑐𝑒𝑡𝑖𝑐 𝑎𝑐𝑖𝑑
2 Thiocholine (red)→Dithio-bis-choline (ox)(dimeric)+2H++2e-

Electrochemical biosensor for the detection of QACs
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Characterization of modified gold electrodes
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Characterization of modified carbon electrodes
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Characterization of modified carbon electrodes
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Conclusion and ongoing work

 This presentation presents only preliminary results because the research is in progress.

 The developed method will be used to analyze milk and rinsing water samples collected

during cleaning and disinfection operations to determine whether residual concentrations

of QACs are detectable.

 Given the low sensitivity of the tests currently used in the dairy industry, a more efficient

method provided by the drop down work.

 Optimisation of the effect of of enzyme AChE loading and the effect of inhibition time.

 Development of this biosensor with other nanomaterials (es. Pt, etc.);

 Further improve the performances of this biosensor in real sample;

 Further biosensor testing in rinsing water to improve the specificity.
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