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Highlights 

 1. AChE-CS/3DG-CuO NFs could greatly amplify the electrochemical signal, and its good biological activity and high 

specific surface all provided favorable conditions for the detection of organophosphate pesticides (OPs). 

 2. The modified electrochemical biosensor exhibited a wide linear relationship to malathion ranging from 1 ppt to 15.555 

ppb (3 pM-46.665 nM) and a low detection limit of 0.31 ppt (0.92 pM). 

 3. The recovery rates of water samples were in the range from 94% to 106%, which indicated that the developed biosensor 

had great potential application for pesticides detection. 
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