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Abstract
The change in environmental conditions as well as increasing population with the lack of grain stocks leads to the worldwide demand for food. Accordingly, to conquer the food demand, the utilization of pesticides has been extensively increased.[1] Despite the benefits in the agriculture field, pesticides/insecticides have raised negative consequences for wellbeing and food safety.[2] Imidacloprid has been globally utilized as an insecticide in several crops such as vegetables, maize, rice, potatoes, strawberries and fruits. Since 2003, imidacloprid has ranked constantly in top three insecticides that exceed the limit of concentration permitted by quality norms.[3] Likewise, as recommended by the rules provided by international association, the maximum residue level (MRL) and acceptable daily intakes (ADIs) for imidacloprid are 0.06 mg kg−1 and 1 mg kg−1 of body weight, respectively.[4] Moreover, the direct intake of imidacloprid can cause memory loss, neural tube disorder in infants, cardiac toxicity and acceleration of respiratory rates in humans.[5] Hence, highly specific and sensitive quantitative assessment and efficient degradation of imidacloprid in food, pharmaceutical and soil samples by an established method is necessitated to keep the above-mentioned hazardous side effects away. Herein, we developed a selective, sensitive, cost effective and efficient catalyst based on CuNi/IL@MWCNTs for electrochemical detection as well as catalytic detoxification of imidacloprid. The CuNi/IL@MWCNTs was successfully synthesized using the reduction method and AFM, FESEM, PXRD, and XPS confirmed the structure of CuNi/ IL@MWCNTs and tested for the electrochemical detection of different pesticides and the results showed selectivity towards IMD and the comparison of Rct of CuNi/IL@MWCNTs with other electrocatalysts showed better electron transferability of CuNi/IL@MWCNTs. Moreover, the electrochemical quantification results showed good linearity (0.125–240 μM) and excellent sensitivity (LOD = 11 nM). 


The developed CuNi/IL@MWCNTs has also been successfully validated by detecting the IMD in food samples with excellent recovery (97.4–101.2%). In addition to the quantification of IMD, the CuNi/IL@MWCNTs was successfully tested for catalytic degradation/detoxification of IMD, which was monitored using UV-visible spectroscopy and LC-MS with a degradation efficiency of 99.6% in 100 s. Furthermore, after usage, the easy extraction of CuNi/IL@MWCNTs utilizing a magnet makes the catalyst eco-friendlier, cost effective and reproducible. Hence, the proposed detection and degradation method could provide sensitive, selective, cost effective, quick and simple monitoring of insecticides' toxicity in food samples to help a safe world-wide food supply.
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