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Abstract
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In this present project, two sample preparation systems for preconcentration and
analysis of neonicotinoid pesticides in food samples were investigated. Parameters
affecting on the extraction performance of four extraction methods were also
investigated and optimized. The optimum conditions and analytical results obtained
from B—cyclodextrin assisted liquid-liquid microextraction based on solidification of
floating organic droplets method and cloud-point extraction coupled to in-situ
metathesis reaction of deep eutectic solvents method, are described follow.

In B—cyclodextrin assisted liquid-liquid microextraction based on solidification of
floating organic droplets method, B—cydodextrin is used as a disperser solvent, while
1-octanol is selected as an extraction solvent. B—cyclodextrins was found to decrease
interfacial tension and increase the contact area between the organic and water phases
with the help of centrifugation. A cloudy solution was rapidly formed and then
centrifuged to complete phase separation.  Various key parameters influencing
extraction efficiency were systematically investigated and optimized; they include salt
addition, concentration of B-cyclodextrin, and volume of extraction solvent (1-octanol).
Under optimum conditions, good linearity was obtained with coefficient for
determination (RZ) greater than 0.99. A low limit of detection, high enrichment factor,
and good recovery (83 - 132) were achieved. This proves that the proposed method can
be applied to determine trace neonicotinoid pesticide residues in natural surface water

samples.
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In summary, the proposed In-coupled syringe assisted octanol-water partition
microextraction,  RTIL-VALLME, lonic  liquid-based  cold-induced  aggregation
microextraction procedure, and LDS-DLLME, coupled with HPLC-PDA method have been
demonstrated to be simple, effective, and reliable for the preconcentration and
simultaneous analysis of target neonicotinoid pesticides in the food samples studied.

This cloud-point extraction coupled to in-situ metathesis reaction of deep
eutectic solvents method is based on the use of deep eutectic solvents (choline
chloride — phenol) as disperser solvent and Triton X-114 as extraction solvent. Various
experimental parameters affecting the extraction efficiency such as salts addition, types
and concentrations of surfactant, concentrations of hydrogen bond donor and hydrogen
bond acceptor were investigated and optimized. Four neonicotinoid insecticides were
separated within 9 min using monolithic column, with a mobile phase of 26% (v/v)
acetonitrile in water, at a flow rate of 1.0 mL min_l, and photodiode array detection at
254 nm. Under the optimum conditions, wide linear range (1-1000 Mg L_l), high
enrichment factors (EF) (50-250) and low limits of detection (0.3-1.0 Mg L) were
obtained. The proposed method was successfully applied to determine neonicotinoid
insecticide residues in surface water, soil and urine samples and high recoveries (80-
115%) were obtained.

In summary, the proposed B—cydodextrin assisted liquid-liquid microextraction
based on solidification of floating organic droplets method and cloud-point extraction
coupled to in-situ metathesis reaction of deep eutectic solvents method have been
demonstrated to be simple, effective, and reliable for the preconcentration and

simultaneous analysis of target neonicotinoid pesticides in the food samples studied
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