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Table 1. Gas chromatography column temperature program.

Temperature increment

Column temperature

Retention time

rate (°C/min) (°C) (min)
- 70 35
25 150 2
1 180 4
3 183 4
50 250 2
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Table 2. The selected ions and the start times of program in pesticide analysis.

Pesticides Selected ions (m/z) Start time (min)

Dichlorvos 79-109-185 10.789

Diazinon 137-179-199-304 23.382

Etrimfos 153-181-292 24,51

F'\)’;fgt‘%’i'on 109-125-263 27.912

Fenitrothion 109-125-277 30.022

Malathion 93-126-173 30.503

Bromophos 125-329-331 32.524

Ethion 97-199-231 37.644
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Table 3. Relative Standard Deviation, Relative recovery and Enrichment Factors of organophosphorus
pesticides extraction from a. 100 pgkg™ in water b. 100 pgkg™ in cucumber

Pesticides RSDa Relativea Enrichmeant RSDb Relativeb Enrichmebnt
(%) recovery factors (%) recovery factors
Dichlorvos 19.2 16.80 70.0 233 6.30 8.4
Diazinon 0.35 104.00 868.0 2 81.00 108.0
Etrimfos 25 88.94 635.3 7.8 75.82 101.1
Methyl parathion 6 87.18 726.5 19.0 36.45 48.6
Fenitrothion 1.6 80.36 574.0 18.7 85.20 113.6
Malathion 12 90.00 750.0 10.7 77.60 102.8
Bromophos 6.4 94.44 787.0 8.7 89.25 119.0

Ethion 12.9 88.08 734.0 8.6 81.30 108.4
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Table 4. Analytical figure of merits.

i - Linearit
Pesticides Rei:]gl::flscl)?]n R? LOD (ugL 1) range (g Ii/_l)
Dichlorvos Y=5.04x-630.4 0.996 13.78 200- 2000
Diazinon Y=935.6x+7719 0.997 0.006 10- 250
Etrimfos Y=122.5x+343.5 0.998 0.19 20- 700
Methyl parathion Y=8.90x+506.6 0.997 6.4 50- 700
Fenitrothion Y=13.8x+109.1 0.999 4.1 20- 500
Malathion Y=111.6x-1300 0.998 0.34 20- 500
Bromophos Y=3102x-1664 0.996 0.84 50- 700
Ethion Y=263.2x+4255 0.998 0.098 10- 350
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Abstract:

High amount of organophosphorus pesticides (OPs) are used to control of pest on various
crops and therefore measurement of their residue in the crops is very important. In this study
dispersive liquid-liquid microextraction technique (DLLME) coupled with gas
chromatography—mass spectrometric detection (GC—MS) was developed for the extraction
and determination of OPs, Dichlorvos, Diazinon, Etrimfos, Methyl parathion, Fenitrothion,
Malathion, Bromophos, Ethion in cucumber. Acetone was used as the extracting solvent for
the extraction of OPs from plant samples. When the extraction process was completed, a
mixture of Tetrachloroethylene (extraction solvent) and acetone extract (disperser solvent)
were rapidly added to pure water. After centrifugation, the sedimented phase of
Tetrachloroethylene was collected and injected into the GC-MS for separation and
determination of OPs.

Influential parameters, such as, type and volume of extraction solvent, disperser solvent, salt
and pH effects were studied and optimized. Under optimum conditions the enrichment
factors and extraction recoveries ranged between 101.1- 119 and 77.1- 89.25% for most of
the analytes. The linear range was wide (20-500 ugkg ') and the limits of detection were
between 0.006 and 13.78 ugkg . The relative standard deviations (RSDs) were obtained in
the range of 2- 23.3%. The developed method was successfully applied for determination of
OPs residues in cucumber samples purchased from the local store.

Key Words: Dispersive liquid-liquid microextraction; Organophosphorus pesticides;
Pesticides residues; Cucumber; GC-MS.
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