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ABSTRACT

People pay more attention to their own health because of the progress of the
society, at the same time, people know more about the food security problem
because of the development of science and technology. The food security not only
affects the healthy of the consumer, but also affects progress of the international
food trade, even affects the stabilization of the society. So the food security
problem has been the hot problem all over the world. This dissertation focused on
the analytical methods study and application on the organophosphorus pesticides
(OPs) residue in food. The dissertation consists of three chapters.

The first chapter, simply introduced the development history and toxicology
theory of the OPs, Summarized the current progress of the OPs residue analysis
technique in food, with emphasis on the application of spectroscopy analysis
technique, chromatography analysis technique, Enzyme Inhibition analysis
technique, and immunoassay analysis technique.

The second chapter, briefly introduced the basic principle of of the mass
spectrum unscrambling, and in order to offer the structure information for the
OPs residue, analysed the electron impact mass spectrum (EI-MS) and negative
chemical ionization mass spectrum (NCI-MS) unscrambling of  phorate,
dimethoate, diazinon, methyl-parathion, fenitrothion, malathion, chlorpyrifos,
phenthoate, ethion, and carbophenothion.

The third chapter, developed a GC-NCI-MS method for simultaneous
determination of nine OPs (phorate, dimethoate, diazinon, methyl-parathion,
fenitrothion, malathion, chlorpyrifos, phenthoate, and carbophenothion) in

vegetables and fruits. Firstly, adjusted and optimized the program temperature of



oven, the injector temperature, and the reaction gas pressure. Secondly, used
ethion as internal standard, analysed the linear and quadratic best-fit functions for
the data(and coefficients) of nine OPs with concentrations ranged from 50 ng*
mL™" to 1000 ng*mL™" in pure solvent, got the results that the quadratic best-fit
functions was better. This may be affected by matrix effects. Thirdly, discussed
the matrix effects of pesticides residue and the modified measures. At last, took
the tomato sample, the cucumber sample, the eggplant sample, the apple sample,
and the orange sample as object, and quantified the OPs residue by
matrix-matched calibration method (MC), and experimentized the recoveries of
the nine OPs in the above five samples, got the results that the MC method
effectively reduced the matrix effects on the OPs residue analysis in the
vegetables and fruits.

Keyword: food, pesticides residue, vegetable and fruit, OPs, GC-NCI-MS,

matrix effects.
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Fig. 1.1 The molecular structure of OMPA and TEPP.
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Fig. 1.2 The molecular structure of E605, Chlorthion, Fenthion and Fenitrothion.
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Fig. 1.3 The molecular structure of Malathion, Dichlorvos and Mevinphos.
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Fig. 1.4 The molecular structure of EBP, DMPA and Glyphosate.
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