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Analytical method validation of the determination of five organophosphorus pesticide residues
in exporting fresh longans in compliance with ISO/IEC 17025: 2005
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Abstract

Analytical method validation for organophosphorus pesticide residues analysis in exporting fresh longans
using an extraction of modified method based on the Steinwandter (1985) by GC-FPD (Gas Chromatography with
Flame Photometric Detection) was investigated. Five organophosphorus pesticide residues, i.e. diazinon,
malathion, pirimiphos-methyl, chlorpyrifos and ethion in fortified longan samples were analyzed by GC-FPD and
separated on a (5%-phenyl)-methylpolysiloxane capillary column. It was found that the range and linearity of the
method were 0.005 - 5 mg/kg (R2 > 0.995). The specificity indicated by relative standard deviation percentage
(%RSD) of the retention time was from 0.053 to 1.178 % when the resolution values had more than 1.0. The
accuracy indicated by the percentage of recovery test at low, medium and high concentration levels of pesticide
residues at 0.01, 0.20 and 2.00 mg/kg were 91-105, 90-98 and 94-97%, respectively. The precision of the method
were investigated at 0.01-2.0 mg/kg (n=10). The result indicated that %RSD was 3.32-15.67% and HORRAT was
less than 2.0. Limit of detection (LOD) and limit of quantification (LOQ) were 0.006 and 0.01 mg/kg, respectively.
In conclusion, the performance characteristic of this method was suitable to be used in the determination of five
organophosphorus pesticide residues in exporting fresh longans in compliance with ISO/IEC 17025: 2005. The
accredited laboratory of Office of Agricultural Research and Development Region 1 has approved this method for
pesticide residue analyses in fresh longan for export, there were 139 longan samples in total analyzed during
November 2009 to February 2011.
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Table 1 Average %recovery of diazinon, pirimiphos methyl, malathion, chlorpyrifos and ethion in fresh longan

flesh at 0.01, 0.20 and 2.00 mg/kg (n=10).

Average %recovery diazinon pirimiphos methyl malathion chlorpyrifos ethion

0.01 98.02 91.82 93.13 104.3 94.33
0.20 90.77 91.93 97.76 93.89 94.02
2.00 96.24 95.86 96.83 94.17 95.04

Table 2 %RSD and HORRAT values of diazinon, pirimiphos methyl, malathion, chlorpyrifos and ethion in fresh
longan flesh at 0.01, 0.20 and 2.00 mg/kg (n=10).

Pesticide name 0.01mg/kg 0,20 mg/kg 2.00mg/kg
%RSD  HORRAT %RSD HORRAT %RSD HORRAT
diazinon 9.23 0.44 3.44 0.26 7.47 0.79
pirimiphos-methyl ~ 7.03 0.34 3.32 0.25 7.82 0.83
malathion 15.67 0.74 3.84 0.29 9.04 0.95
chlorpyrifos 6.04 0.30 4.31 0.33 8.31 0.89
ethion 8.30 0.39 4.05 0.30 8.11 0.84

N3 fortified samples fiaxdumnudiudi 0.006 un/nn. (10 %’1) ANNAINAGALNITUNLFN UG FAANANS
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9.575 uAT 16.183 WA AMNAIAL 91 %RSD 284 retention time (t,) @¢/luga9 0.010, 0.025, 0.024, 0.148 uay 0.020
WUAN Resolution ﬁ'ﬂﬂﬁl@ﬂ IAuA Resolution 289N1TUANANT pirimiphos-methyl LWag malathion ﬁm’]wﬁwﬁu 0.005
un./nn. AAwinfu 2.43

Table 3 Average resolution of diazinon, pirimiphos methyl, malathion, chlorpyrifos and ethion at 0.005 — 5 pg/ml
(n=7).

Concentration (ug/ml)
[0.005] [0.01] [0.02] [0.1] [0.5] [1] [2] (5]

Pesticide name

diazinon - - - - - - - -

pirimiphos methyl  27.37 3119 31.33 31.12 30.95 31.06 30.94 31.47
malathion 2.43 3.91 408 404 405 4.05 403 4.09
chlorpyrifos 2.97 444 473 464 467 469 462 4.76

ethion 4480 63.48 63.85 62.16 62.17 6293 6299 63.73
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Steinwandter, H. 1985. Universal 5 min on-line method for extracting and isolating pesticide residues and industrial chemicals.
Fresenius Z Anal. Chem. 322: 752-754.
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