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Studies on Simultaneous Determination of Organic Phosphorous Pesticides
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Abstract

A method for the simultaneous determination of organophosphorous pesticide in processed food was
studied, by the procedure based on QUEChERS method. The procedure involved the extraction of 10g
sample with 10ml acetonitrile, followed by a salting-out step with anhydrous MgS04 and NaCl.
Removal of sediment and water were performed by centrifugation .Hexane/Acetonitrile partitioning
was performed for fat containing samples. The acetonitrile layer after salting out step was loaded into
the GCB/PSA SPE cartridge ,followed by elution with acetonitrile toluene (3:1).The elution was
evaporated and the residue was dissolved in acetonitrile. GC/MS was used for quantitative analysis of
pesticides. LC/MS was also used for the analysis of acephate and methamidophos. Fiftysix
organophosphorous pesticide were spiked at 0.1pg/g into 5 processed foods for the recovery study. Fifty
two pesticides showed good recoveries(70-120%, RSD=20%, n=5) . The detection limits of tested

pesticides were 0.002 -0.04pg/g.
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compounds

monitering ions

RT (min) (m/2)

monitering polar precursor
compounds RT (min) ions (m/z) ity
acephate 2.46 143 + 184
methamidophos 2.49 112 + 142

azinphos_methyl
bromophos_ethyl
butamifos
cadusaphos
chlorfenvinphos(e)
chlorfenvinphos(z)
chlorpyrifos_methyl
chlorpyriphos
coumaphos

cyanofenphos(CYP)

cyanophos
diazinon
dichlofenthion
dichlorvos
dimethoate
dimethylvinphos(e)
dimethylvinphos(z)
disulfoton
edifemphos
EPN

ethion
ethoprophos
etrimfos
fenamiphos
fenitrothion
fensulfothion
fenthion
formothion
fosthiazate
iprobenfos
isofenphos
isoxathion
malathion
methidathion
monocrotophos
omethoate
parathion
parathionmethyl
phentoat
phorate
phosalone
phosmet

phosphamidone_(e)
phosphamidone_(z)

pirimiphos-methyl
profenofos

Propaphos(Kayaphos)

prothiofos
pyraclofos
pyridafenthion
quinalphos
salithion
sulprofos
terbufos
thiometon
tolclophos-methyl
vamidothion

18.83 77,132,160
14.58 303,331,359
14.96 200,232,286
10.59 127,159,290
14.03 267,323

14.27 267,323

12.67 286,288

13.42 197,314

19.70 109,210,226,362
16.81 141,157,169
11.83 79,109,243
11.51 137,152,179
12.41 223,251,279
6.70 79,109,185
11.49 87,93,125,229
13.34 109,295

13.65 109,295

11.87 60,88,186,274
16.91 109,173,310
17.88 157,169,185,323
16.03 231,384

10.19 97,158,200
11.92 277,292

15.10 195,288,303
13.34 109,125,277
16.22 293,308

13.68 125,278

12.66 93,125,170
14.19 195,227

12.13 91,107

14.12 58,121,185,213
15.80 105,177,285,313
13.34 127,173,285
14.95 125,145

10.99 92,127,164
10.16 110,141,156
13.71 235,291

12.96 263

14.47 246,274

10.76 75,231

18.45 182,367

18.07 133,160

11.73 127,193,264
12.53 127,193,264
13.04 276,305

15.30 337,339

14.71 140,220,262,304
15.13 162,267,309
19.18 125,139,194,360
17.67 199,360

14.48 146,157,298
10.90 153,201,216
16.45 156,322

11.46 231

11.12 88,125,246
12.86 125,265

15.14 87,109,145,169




=3 HHPDOT A VIRESD

2488

roa

Area Ratio(%) Matrix Standard/Solution Standard

Pesticide Name

B WATAED BOREH T B =)ty w2 S OMNE X2

acephate*l 56. 35 83.84 48. 42 77.78 15.45
azinphos_methyl 82.37 143. 14 103. 16 176. 39 334.58
bromophos_ethyl 116. 77 137. 49 128.79 87.94 54.17
butamifos 97. 04 129. 69 98. 50 100. 14 120. 09
cadusaphos 173. 86 192. 14 142. 04 129. 20 140. 94
chlorfenvinphos (e) 118. 46 134. 20 124.57 78.94 88.03
chlorfenvinphos (z) 101. 85 135. 10 127. 42 98. 74 85.55
chlorpyrifos_methyl 145.76 151. 72 115.69 81.80 125. 44
chlorpyriphos 138.35 152. 17 110. 90 92.94 114. 02
coumaphos 97.53 127.76 99. 00 148. 84 115.83
cyanofenphos (CYP) 102. 85 122. 14 104. 41 106. 16 116. 44
cyanophos 143. 50 167. 41 113. 34 111.07 133.61
diazinon 170. 83 164. 67 121. 22 113. 22 120. 08
dichlofenthion 152. 87 165. 05 119. 61 92.45 102. 38
dichlorvos 173. 42 153. 88 130. 63 208. 53 137.08
dimethoate 114.25 185.51 97.29 75.82 67.39
dimethylvinphos (e) 110. 20 165. 07 112.61 91.52 138.83
dimethylvinphos (z) 114. 42 135.29 54. 40 54.57 129.71
disulfoton 179. 74 173.57 133.57 112. 54 105. 63
edifemphos 111.77 134. 53 96. 19 115. 09 165. 52
EPN 93.91 97.97 95. 59 112. 62 145. 64
ethion 106. 45 120. 82 98. 54 105. 64 111.25
ethoprophos 191. 23 183.35 134. 03 128. 32 178. 02
etrimfos 164. 65 181.31 133. 35 82.57 95. 36
fenamiphos 118.76 146. 66 112.76 115. 65 130. 11
fenitrothion 114. 33 156. 91 133.29 92.97 126. 71
fensulfothion 113.75 136. 01 111.29 116. 60 108. 80
fenthion 126. 44 143. 12 142. 33 102. 12 98. 62
formothion 100. 33 135.54 80. 70 66. 38 68. 58
fosthiazate 109. 30 151. 84 153. 156 117.22 125. 41
iprobenfos 178.32 170. 17 142. 69 118.28 122. 08
isofenphos 111. 63 138.23 138. 35 106. 91 138.23
isoxathion 105. 15 124. 49 97.93 154. 81 162. 31
malathion 115. 22 147. 68 129. 49 102. 58 161. 41
methamidophos*1 73.52 96. 77 80. 99 87.49 54.24
methidathion 106. 96 138. 82 65. 98 85.34 43.44
monocrotophos 142. 25 153. 88 102. 34 133. 32 149. 45
omethoate 93.95 115. 25 87.00 104. 06 104. 61
parathion 104. 87 168. 50 135. 63 187.75 164. 37
parathionmethyl 124. 41 127.63 99. 44 95. 52 113.55
phentoat 103. 63 135.21 111.69 99. 01 83.37
phorate 185. 84 184. 65 144. 60 123. 48 130. 68
phosalone 93.52 117.91 119. 18 126. 61 188.76
phosmet 76.02 118. 44 98. 46 145. 41 170. 34
phosphamidone_ (e) 109. 31 165. 82 128.23 104. 79 89. 30
phosphami done_(z) 78.05 152. 80 55.55 60. 35 80. 47
pirimiphos—methyl 136. 50 157.74 109. 03 93. 38 100. 07
profenofos 107. 45 131.67 94. 14 94. 13 78. 80
Propaphos (Kayaphos) 111.41 126. 80 132.97 108. 38 112.01
prothiofos 117. 66 133. 04 101. 26 93. 66 111.20
pyraclofos 116. 10 129.51 116. 25 178.91 127.29
pyridafenthion 96. 52 117. 46 106. 69 118.75 167.29
quinalphos 123.17 131.02 126. 65 104. 44 137.36
salithion 179. 29 170. 03 132.79 104. 59 129. 65
sulprofos 103. 72 122.75 103. 08 96. 95 111.23
terbufos 168. 13 179. 00 136. 87 103. 04 94. 04
thiometon 187. 36 182. 22 146. 26 110. 29 128. 37
tolclophos—methyl 138. 156 153. 37 112.74 93.73 103. 22
vamidothion 103. 19 147.18 110. 52 165. 84 159. 22
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Recovery (%)
Pesticide Name w1 WATAED BOFET B =p)-t=y w2 SIEOMEBEE K2 LOD*3
Mean RSD Mean RSD Mean RSD Mean RSD Mean RSD ng/g

acephatexl 80.6 9.3 79.2 7.3 72.2 20.0 68. 6 4.4 88.0 17.6 0. 005
azinphos_methyl 93.8 5.8 86.4 5.9 80.0 5.5 93.0 9.4 66. 2 7.7 0.02
bromophos_ethyl 76.6 3.6 93.1 5.4 84.8 6.4 67.5 3.0 66. 3 4.8 0. 002
butamifos 107.7 6.0 99. 1 6.7 96. 4 3.4 95.0 2.3 95.4 5.0 0. 002
cadusaphos 97. 1 6.2 91.1 8.9 97.1 3.1 87.8 10. 1 93.4 2.4 0. 002
chlorfenvinphos (e) 96. 6 8.2 89.0 2.3 92.6 2.5 91.6 4.8 91.7 6.1 0.02
chlorfenvinphos (z) 95.3 3.0 92.4 2.2 93.1 2.7 94.9 4.9 92.4 2.3 0. 002
chlorpyrifos_methyl  92.0 3.8 92.9 3.5 91.7 3.2 78.1 4.8 93.1 13.5 0. 002
chlorpyriphos 87.0 4.8 96. 3 4.9 86. 4 3.2 72.3 7.1 77.4 2.4 0. 002
coumaphos 108.9 8.5 92.9 5.3 76.4 4.8 77.1 6.2 85.5 13.3 0. 005
cyanofenphos (CYP) 96. 2 4.4 91.8 4.8 95.8 0.9 98.0 3.7 86.7 7.9 0. 002
cyanophos 88.3 2.5 88.8 6.6 94.1 2.9 94.5 2.3 76. 1 6.6 0. 005
diazinon 96. 5 4.7 93.0 5.7 95.6 2.9 84.1 5.1 89.1 2.6 0. 002
dichlofenthion 87.8 3.6 93.9 5.7 94.2 1.7 73.0 10. 5 73.8 1.5 0. 002
dichlorvos 89. 1 4.7 79.8 12.6 8.7 6.7 80. 1 3.2 94.3 8.7 0.01
dimethoate 97.0 5.5 92.9 4.4 96.0 3.8 84.5 5.5 85.3 7.6 0.01
dimethylvinphos (e) 102.3 3.1 92.5 7.3 93.1 3.2 91.5 3.6 82.1 3.5 0. 002
dimethylvinphos (z) 94.1 3.8 87.5 7.5 85.6 2.9 74.6 5.0 80.9 2.4 0. 002
disulfoton 93.7 2.9 88.6 5.4 97.1 4.9 75.8 4.5 89.4 4.4 0. 002
edifemphos 101. 7 3.4 80.0 3.3 109. 5 5.9 91.5 5.0 71.3 10.6 0. 002
EPN 91.6 7.6 91.8 4.3 95.3 6.1 96. 2 4.6 78.3 12.4 0. 002
ethion 99.9 4.0 94.5 4.3 97.5 3.4 88.9 8.3 85.2 7.4 0. 002
ethoprophos 95.6 3.4 91.6 6.9 95.8 4.1 90.9 9.5 91.9 1.8 0. 005
etrimfos 91.3 4.7 85.7 7.4 90.8 3.6 84.6 10.3 78.1 3.0 0. 002
fenamiphos 93.2 3.2 92.4 4.2 95.4 3.1 94.9 1.0 100. 7 5.2 0. 002
fenitrothion 95.8 3.6 88.7 5.6 94.5 2.8 93.5 3.2 81.4 3.9 0. 002
fensulfothion 105.5 2.0 98.3 0.9 109. 1 11.8 97.9 16.1 88.0 12.1 0. 002
fenthion 91.6 5.2 95.1 4.8 97.9 4.7 96. 8 2.7 83.1 4.8 0. 002
formothion 78.1 4.7 81.1 4.6 84.3 5.0 73.5 5.1 75. 4 7.6 0. 005
fosthiazate 94. 1 8.4 90.9 4.9 91.2 4.8 77.1 3.1 84.3 1.7 0.02
iprobenfos 102.6 2.9 91.6 7.8 89.2 4.7 87.0 5.5 82.9 2.9 0. 002
isofenphos 99.0 4.6 92.6 5.2 93.7 2.3 90.6 3.7 90. 8 3.9 0. 002
isoxathion 101.6 3.2 90. 1 6.2 90.6 5.8 91.8 5.5 79.9 5.2 0. 005
malathion 97.5 2.5 95.5 4.6 95.8 2.0 105. 2 3.4 80.2 2.3 0. 002
methamidophos*1 82.6 6.9 83.9 9.5 81.8 10. 2 76.3 6.8 81.8 9.2 0. 005
methidathion 84.7 5.7 102. 1 7.6 99.5 6.6 71.3 3.2 86.5 4.2 0. 005
monocrotophos 89.9 7.1 107.9 3.1 101.4 5.6 96. 8 20.3 91. 1 2.3 0.02
omethoate 89.2 8.5 78.8 12.0 72.9 3.7 75.4 3.7 96. 2 9.1 0.04
parathion 91.5 8.3 83.9 4.3 96.7 4.1 101.5 7.2 97.8 3.0 0. 005
parathionmethyl 99.5 5.6 89.6 3.8 89.1 5.5 95.0 1.9 72.5 3.8 0. 005
phentoat 96. 7 2.5 95.7 4.7 105.3 3.7 93.1 7.5 75.1 7.0 0. 002
phorate 91.9 5.6 87.7 7.2 94.7 3.7 78.0 5.7 85.3 4.5 0. 002
phosalone 99. 6 3.5 99.0 2.6 97.9 11.8 87.1 8.5 88.8 10.0 0. 002
phosmet 97.0 7.2 92.0 5.0 92.0 13.8 77.0 10. 2 93.3 3.1 0. 005
phosphami done_ (e) 96. 6 4.1 98.3 5.5 93.7 3.1 88.9 4.6 85.5 6.7 0.02
phosphami done_(z) 91. 1 5.8 93.1 5.1 93.3 6.2 76.6 6.6 90. 4 3.6 0. 005
pirimiphos—methyl 93.6 5.3 94.7 3.3 98.9 7.8 81.1 4.1 80.9 3.0 0. 002
profenofos 95.0 3.9 99.9 4.4 101.4 2.4 82.8 3.3 75.2 6.4 0. 002
Propaphos (Kayaphos)  103. 6 3.8 93.1 5.6 96. 1 3.7 97.5 4.1 94.6 3.5 0. 002
prothiofos 75.4 5.8 89.2 6.0 83.5 5.4 56. 4 5.5 61.4 9.5 0. 002
pyraclofos 105. 4 11.0 102.9 3.0 92.9 6.2 83.3 3.2 82.1 3.7 0. 005
pyridafenthion 97.2 3.4 93. 1 5.1 96.9 6.5 86. 4 5.1 78.0 8.0 0. 002
quinalphos 91.2 3.7 90.5 7.8 95.9 2.8 84.2 5.5 84.7 4.7 0. 002
salithion 96. 3 2.5 90.9 9.3 97.9 3.3 93.7 10. 6 85.5 4.0 0. 002
sulprofos 90.5 4.5 94.2 5.2 95.7 5.9 76.7 2.3 75.5 2.4 0. 002
terbufos 92.8 5.6 88.4 6.1 97.9 3.1 73.6 9.1 84.8 3.7 0. 002
thiometon 94.7 3.5 84.0 5.7 96. 7 3.0 80.8 6.9 90.5 3.3 0. 002
tolclophos—methyl 91.4 3.3 94.8 4.9 95.6 4.3 81.5 4.7 81.6 4.3 0. 002
vamidothion 88.4 6.4 89. 2 7.7 85.4 5.2 78.8 4.9 90. 9 2.3 0.04
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