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Bioaccessibility of neonicotinoid insecticides in carrot
during simulated digestion in vitro
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ABSTRACT: Objective To explore the bioaccessibility of 4 kinds of neonicotinoid insecticides (NNIs) of
acetamiprid, clothianidin, imidacloprid, and thiamethoxam in carrot based on gastrointestinal models in vitro, and
provide evidences for the risk assessment of the NNIs. Method Based on 3 kinds of in vitro models and the
adsorption process of NNIs by carrot in digestive solution, the content of 4 kinds of NNIs were analyzed by liquid
chromatography-mass spectrometry, and the bioaccessibility and adsorption capacity of NNIs in carrot were calculated.
Results The addition of oil could increase the bioaccessibility of clothianidin, thiamethoxam and imidacloprid in
carrot, which increased from (63.3+£5.9)%, (60.7+4.5)% and (81.1£9.9)% to (79.3£6.1)%, (79.7+7.5)% and (94.3+2.7)%,
respectively. However, the presence of low concentrations of bile salts and pancreatic enzymes in digestive juices could

reduce the bioaccessibility of NNIs. When the mass concentration of pancreatic enzymes was 0.25 g/L, the reductions
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were 4.1% (clothianidin)-26.7% (thiamethoxam). The adsorption experiments results showed that the adsorption affinity

coefficients Ky values of 4 kinds of NNIs in simulated intestinal solution were higher than those in the background

solution, indicating that carrot had a higher adsorption capacity in the simulated intestinal fluid, and the addition of bile

salt enhanced the interaction between carrot and NNIs and reduced its bioaccessibility. Conclusion  The

bioaccessibility of NNIs in carrot varies with different in vitro digestion models, and the increase of content of bile salts

and pancreatic enzymes in the gastrointestinal tract may reduce the bioaccessibility of NNIs to some extent.
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Fig.3 Bioaccessibility of NNIs in carrots at different mass concentrations of bile salts (A) and pancreatic enzymes (B) (n=3)
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Fig.4 Sodium hydroxide consumptions and Zata potentials at different concentrations of bile salt and pancreatic enzyme (n=3)
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Fig.5 Adsorption isotherms of 4 kinds of NNIs on carrot in background solution, simulated gastric fluid and simulated intestinal fluid
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Table 1 Freundlich model fitting parameters of adsorption isotherm for NNIs on carrots under different solution conditions

n K¢/[(mg/kg)/(mg/L)"""]
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BRI 2315 1.253 1.254 1.788 0.251 0.126 0.245 0.064
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Fig.6 Schematic diagrams of hydrogen bond between 4 kinds of NNIs and water
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