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Analysis of Organophosphorus Pesticide Residues
In Agricultural Products

Concern about food safety is increasing. Particularly,
an increasing attention is paid to pesticide residues in
agricultural products due to recent reports of the
detection of pesticides in imported vegetables and
fruits that exceed the regulated levels.

Application News G215 introduced the analysis of
organophosphorus pesticides. Pesticides whose
concentrations exceed the regulated value should be
further verified using GC/MS. This Application News
introduces examples of this verification test using
GC/MS for samples pretreated in accordance with the
official methods. Please refer to G215 for more details
regarding the sample pretreatment procedures.

Fig. 1 shows the total ion chromatogram (TIC) for a
scan measurement of a 1mg/L standard organophos-
phorus pesticide mixture. Fig. 2 shows the SIM chro-
matograms of organophosphorus pesticides at 0.1mg/L.

Reference:
Summary of Food Sanitation Laws and Regulations
2003 edition, Shinnippon-Hoki Publishing (2002)

The upper chromatograms show the quantitation ions
and the lower show the reference ions. Fig. 3 shows
the calibration curves for diazinon, chlorpyrifos and
EPN (0.1 - 1mg/L). Analyses were carried out on spi-
nach and soybeans spiked with a standard organo-
phosphorus pesticide mixture. Fig. 4 shows the SIM
chromatogram of a spinach sample where pesticides
were added to concentrations of 0.05ug/g. Fig.5
shows the SIM chromatogram of a soybean sample
where pesticides were added to concentrations of

0.1pg/g.

For spinach, chlorpyrifos (5) at m/z = 197, marathon
(7) at m/z = 93, and EPN (10) at m/z = 169 were
affected by impurities, so their reference ions were
eliminated. The quantitation ions were analyzed
without being affected by impurities for all substances
in both samples.
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Fig.2 SIM Chromatograms of Organophosphorus Pesticides in Standard Solution (0.1mg/L)
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2. Diazinon m/z:179.15 5. Chlorpyrifos m/z:257.90 10:EPN m/z:157.00
f(x)=226346.164938*x-3093.671810 f(x)=62329.452207*x-970.096049 f(x)=249080.822515*x-16483.356794
Correlation coefficient=1.000000 Correlation coefficient=0.999996 Correlation coefficient=0.999540
Contribution rate=1.000000 Contribution rate=0.999993 Contribution rate=0.999079
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Fig.3 Calibration Curves of Diazinon,Chlorpyrifos and EPN(0.1~1mg/L)
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Fig.4 SIM Chromatograms of Pesticide Standards added to Spinach Extract (0.05ug/g equiv.)
1 2 3 4 5 6 7 8 9 10
7,975 183 [19,868 179 30,375ﬂ 204 5,172 258 (15,006 263 (30,177 17 15,281 277 [13,078 309 (23,460 157
25,230] 137 [7,209 244 9,232 314 |[{81,862 129 [30,785| 121 12,314] 267 [9,318 184
40,614 109 17,990 124 9,010 26
10,822] 304 [5,634 288 12,191] 197 [B39,332 109 ig: 9,101 162 [14,436] 169
T T T T T T T T T
5.2 5.7 9.0 9.3 10.7 10.9 11.0 12.0 12.0 123 12.5 12.6 16.5
min min min min min min min min min min
Fig.5 SIM Chromatograms of Soy-beans Extracts which added Pesticides Standard(equivalent to 0.1ug/g)
Table 1 Analytical Conditions
Model : GCMS-QP2010
-GC-
Column : Rtx-200 30mx0.32mm |.D. df=1.5um High Press.Injection : 120kPa(1min)
Col.Temp. : 70°C(1min)-25°C/min-125°C-10°C/min -280°C(30min) Inj.Temp. 1 260°C
Carrier Gas : He55kPa(57.8cm/sec;Constant Liner Velocity Mode) Injection Method . Splitless(1min)
Injection Volume TN
-MS-
I.F. Temp. 1 280°C Scan Range 1 40~500
1.S. Temp. 1 200°C Scan Interval : 0.5sec
lonization . El SIM Interval : 0.2sec
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