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Detection of putrescine in Procambarus clarkii by carbon
nanotubes-poly(neutral red) electrochemical competitive sensor
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ABSTRACT: Objective To construct a carbon nanotube-poly(neutral red) modified electrode for the competitive
electrochemical rapid detection of putrescine in Procambarus clarkii samples. Methods Putrescine was selected as

a freshness indicator for Procambarus clarkii. A carbon nanotube-poly(neutral red) modified electrode was designed
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for putrescine detection. The relationship between the electrochemical behavior of the electrode and the concentration
of putrescine was explored, and its application in electrochemical sensing of putrescine was investigated. After
optimizing factors such as scan rate and electrolyte pH, the putrescine content in Procambarus clarkii was
determined. Recovery experiments were conducted, and the results were compared with high performance liquid
chromatography. Results The carbon nanotube-poly(neutral red) modified electrode exhibited a significant
electrochemical inhibition effect towards putrescine, with a notable inverse relationship between the concentration of
putrescine and the peak current of the electrode. The linear range was described by the equation A/=3.8In[cpyr)]+8.3,
with a correlation coefficient of 7=0.99. When applied to the detection of putrescine in crayfish samples, the results

obtained by this method were highly consistent with those obtained by the high performance liquid chromatography.

Conclusion The method can be employed for the detection of putrescine concentration in Procambarus clarkii and

serves as a biosensor for putrescine, a freshness indicator of Procambarus clarkii.

KEY WORDS: Procambarus clarkii; putrescine; electrochemical sensor; freshness; nanomaterial
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Experimental schematic diagram
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Fig.3 Comparison of electrochemical performances for different electrodes
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Fig.5 Electrochemical detection of putsamine
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