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Abstract

Solid-phase microextraction (SPME) is a novel environment-friendly sample
preparation technology developed in 90’s last century and evolving rapidly. The
technique needs no organic solvents and the operation is simple and convenient.
SPME combines extraction, concentration and sample injection procedures into one
single step. SPME was developed from solid-phase extraction (SPE) technique and
keeps its all advantages, discards the disadvantages such as column stuffing and
needing organic solvent for analytes desorption. In SPME, a macromolecule or
sorbent coating on a fused silica fiber as a stationary phase was applied. The target
analytes were extracted and concentrated by absorption and adsorption mechanisms
on the stationary phase. The last step of the SPME includes a thermal desorption of
analytes by which the extracted and concentrated analytes were injected into a port of
gas chromatograph. So far, SPME was commonly used to analysis the organic
compounds in gaseous and aqueous samples, however, reports on the analysis of trace
amount hydrophobic non-volatile compounds in solid matrix remain scarce. It is
important to extent the application of the SPME with high selectivity and long
employing time.

There are five chapters in this thesis.

In Chapter 1, the introduction was presented, including the issue of pesticide
residues in foods, sample preparation method and technology in gas chromatography,
the principle of SPME and its applications.

In Chapter 2, sol-gel methods, organosilicon macromolecule chemistry and
sol-gel SPME coating preparation techniques were introduced. A homemade sol-gel
PDMS SPME fiber was prepared by hydrolysis of alkoxide precursors and subsequent
polycondensation with OH-TSO. The property of the new coating was investigated by
the analysis of pesticide standard solution mixture in conjunction with gas
chromatograph. The homemade SPME fiber had a wide linear range for pesticides
aqueous solution, and exhibited high sensitivity and high thermal stability.

In Chapter 3, two sol-gel coating methods as PDMS and

II
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polymethylphenylsiloxane (PMPS) were characterized by scanning electron
microscope (SEM). The effect of extraction time, temperature, and ionic strength,
stirring speed, extraction mode and microwave-assisted extraction (MAE) were
studied.

In Chapter 4, a MAE-SPME-gas chromatography (GC) method for determination
of pesticide residues in teas was developed. The proposed method was applied to
determine the pesticide residue levels in real samples including one kind of green tea
and two kinds of oolong tea.

In Chapter 5,we proposed an ultrasonic  extraction-solid-phase
microextraction-gas chromatography and analysis the pesticide residues in several
common vegetables. The experimental parameters were also optimized for the

procedure.

Key Words: Gas Chromatography; Pesticide Residues; Solid-phase Microextraction;
Tea; Vegetable
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