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ABSTRACT

Three residual pesticides from different classes: dimethoate, carbaryl and
fenvalerate, as representatives of organophosphate, carbamate and pyrethroid have been
developed for simultaneously extraction in tangerine (Citrus Reticulata Blanco) peel.
The methodology was carried out by means of solvent extraction in ultrasonic bath.
After that the extract was evaporated to near dryness on a vacuum rotary evaporator
(40£1°C). The residue was then redissolved and followed by C18 - solid phase
extraction (SPE) clean-up step. Typically, the parameters influencing the extraction such
as extracting solvent, sonication time and the clean-up step condition were investigated.
The determination was performed by high performance liquid chromatography (HPLC)
equipped with ultraviolet detector (UV) and liquid chromatography/mass spectrometry
(LC/MS) without clean-up step. The samples were separated on C18 column using a
mobile phase of methanol-water (10:90, v/v) and methanol-water (90:10, v/v) in line A
and line B, respectively, and both lines contained ammonium acetate buffer (5 mM) at a

flow rate of 0.3 mL/min. The molecular ions [M+H]" appeared at m/z 202 and 230 were



carbaryl and dimethoate, respectively, while the ammonium adducted ion [M+NH4]* of
fenvalerate appeared at m/z 437 in sample. By using SPE-HPLC, the lowest detectable
concentrations were 0.20, 0.0051 and 0.00020 mg/L for dimethoate, carbaryl and
fenvalerate, respectively. Average percentage recoveries were lower than 60% with
relative standard deviation (R.S.D) ranged from 0.63 - 4.19% by HPLC. Meanwhile the
limits of detection (LODs) are 0.50, 0.030 and 0.20 mg/L for dimethoate, carbaryl and
fenvalerate, respectively. The recoveries of dimethaote, carbaryl and fenvalerate were
69, 71 and 105, respectively with relative standard deviations ranging from 1.55 to 4.60%
by LC/MS without clean-up step.
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