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Determination of Residual Amounts of 102 Pesticides in Soybean Qil by Gas
Chromatography—Mass Spectrometry
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Abstract A method was reported that multiresidual pesticides in soybean oil were pretreated quickly and results were
determinated by gas chromatography hyphenated with mass spectrometry =~ GC-MS .The soybean oil was dissolved by
n- hexane,extracted with acetonitrile.The clear supernatant liquid purified by C;; and PSA powder was ready for GC- MS
analysis.Determinations were performed by using selected ion monitoring SIM mode and external standard method was used
in the quantification. After investigating the conditions of pretreatment and determination,the method was convenient and rapid.
Under the optimal conditions,the detection limits for the method S/N= 10 of pesticides were in the ranges of 0.01 ~0.05
mg/kg, Tests for recovery were made by addition of mix standards of 0.05 mg/kg,the results were 60.8% ~124% the relative
standard deviations were 2.7%~14%.
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Table 1 Retention time \quat;litative and qualitative ions parameters for SIM acquisition, LOQ , Recovery and RSD of the

method (n=6)
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= g 42 Pesticides wF . ok T Recovery RSD
No. /min Quantitative  Qualitative LOQ 1% 1%

ion ion ( mg/kg )
1 8241  methamidophos ( HJFe#% ) 94 95, 141 0.05 70.2 14
2 8435  dichlorvos ( (&) 185 109, 220 <0.01 64.5 12
3 10.192  biphenyl (%) 154 153, 152 <0.01 60.8 9.2
i 10.564  mevinphos | (;E}Zfﬂ'«?l ) 192 127, 164 201 575 3%
10.604  mevinphos I ( K1 ) 192 127, 164

5 11.108  propham ( &R ) 120 137, 179 <0.01 90.4 6.9
6  11.148  metolcarh (KL ) 108 107, 165 <0.01 95.0 7.5
7 12.252  isoprocarb ( MH-BEH] ) 121 136, 193 <0.01 92.4 54
8 12418 molinate ( REEL) 126 187, 127 0.04 71.2 7.2
9 12796  heptenophos ( HEJ&HE ) 250 124, 215 <0.01 88.8 5.0
10 13,523 demeton ( PYH#E) 88 89, 171 <0.01 80.0 5.6
11 13.86  diphenylamine ( —%Hg ) 169 167, 168 <0.01 82.2 7.7
12 14.003  ethoprophos ( KZiH ) 158 200, 242 <0.01 91.6 4.1
13 14.054 cycloate ( HZEEL) 154 186, 215 0.04 93.5 6.8
14 14.655 benfluralin ( LK) 292 264, 276 <0.01 89.7 5.7
15 14.661 methabenzthiazuron ( BEM:RE ) 164 136, 108 <0.01 95.8 7.2
16 14701  salithion ( B EHE) 216 183, 201 <0.01 86.0 5.5
17 14724  bendiocarb (JEA1EY ) 151 166, 126 <0.01 94.4 10
18 14753  sulfotep (JREH#E) 322 202, 238 <0.01 86.4 55
19 1533 sulfallate ( &) 188 143, 190 <0.01 86.4 6.6
20 15359 a-BHC ( a-AAKN) 219 181, 183 <0.01 82.7 7.3
21 15468 hexachlorobenzene ( 7S # ) 284 286, 282 <0.01 69.2 4.7
22 15.697 thiometon ( FHREZ $p% ) 88 89, 246 <0.01 81.0 7.1
23 16481  desethyl-sebuthyiazine ( JEZ &5 TiHt) 172 174, 186 <0.01 93.1 6.2
24 16.515 atrazine (3 E£1E) 200 173, 215 <0.01 94.8 5.5
25 16521 B-BHC ( B-ASAA) 219 181, 183 <0.01 91.9 6.1




26 2011 20 1

i o s T e

2 " 42y Pesticides ok ok TR Recovery Rah
.y /min Quantitative Qualitative LOQ 1% 1%

ion ion ( mg/kg )

26 16.566 PCNB ( 1L GUHHEH ) 295 249, 237 <0.01 85.3 49
27 16.584  chlorbufam (SR ) 223 153, 164 <0.01 101 4.7
28  16.692  propazine ( K ) 214 229, 172 <0.01 96.3 4.5
29 16.784  terbumeton (H¥ T ) 210 169, 225 <0.01 92.0 5.2
30 16841  y-BHC ( y=/NAN) 219 181, 183 <0.01 86.6 5.3
31 17322 propyzamide ( BAERBERIRE ) 255 173, 240 <0.01 99.6 7.0
32 17.333  pyroquilon ( BEHERR ) 173 130, 144 <0.01 92.2 6.1
33 17522 diazinon ( WEfE) 304 137, 179 <0.01 95.0 2.2
34 18.232  secbumeton ( B3 ) 196 210, 225 <0.01 96.0 7.4
35 18.237  aziprotryne ( S E) 199 184, 157 <0.01 77.3 6.5
36 18323 8 -BHC ( & —75757%) 219 181, 183 <0.01 98.5 6.9
37 18323 tefluthrin (-E AR ) 177 197, 161 <0.01 94.5 6.8
38 18.352  etrimphos ( ZIHIHE) 292 181, 277 <0.01 89.1 5.9
39 18.386  triallat (EFA ) 268 270, 143 <0.01 85.2 6.5
40 19.01 pentachloroaniline ( HEAR) 265 263, 230 <0.01 83.2 77
41 19.118  fenchlorphos oxon ( % R #RBE ) 304 269, 271 <0.01 93.8 6.4
42 19.147  metobromuron ( {4V ) 260 172, 258 <0.01 100 6.7
43 19.891 acetochior ( Z EIf% ) 223 162. 146 <0.01 88.2 7.0
44 19914  chlorpyrifos—methyl ( F 5EEE 508 ) 286 288, 125 <0.01 88.4 5.8
45 19977  metribuzin ( BEHEIR ) 198 199, 144 <0.01 92.0 6.8
46 20.137  plifenate ( =FA B ) 217 175, 242 <0.01 92.3 6.5
47 20206  vinclozolin ( ZKSHEEF] ) 285 198, 212 <0.01 92.0 6.8
48  20.629  heptachlor (L5 272 237, 337 <0.01 91 2.7
49 20.64 carbarvl ( PYEH ) 144 115, 116 <().01 124 10
50  20.669 simetryn ( FGES) 213 170, 198 <0.01 104 49
51 20.818  transfluthrin ( PYSUAH6AR ) 163 165, 335 <0.01 110 5.7
52 20.864 metalaxyl ( HIETA) 206 234, 249 <0.01 99.7 6.7
53 21.567 prosulfocarb ( FEHF}) 251 128, 162 <0.01 101 5.2
54 21.825  pirimiphos—methyl ( FSEBENERE ) 290 276. 305 <0.01 96.8 5.6
55  21.854 fenitrothion ( ZRELARE ) 260 277, 109 <0.01 111 5.7
56 21911 terbutryn ($5 1) 226 241, 185 <0.01 95.4 6.0
57 22.609 malathion ( Shhriniok ) 173 158, 143 <0.01 101 6.5
58 22769  aldrin ( LICH]) 263 265, 293 <0.01 82.7 6.7
59 22821 dipropetryn ( FN) 255 240, 222 <0.01 105 5.4
60 23324  diethofencarb ( ZEERY ) 267 225, 196 <0.01 107 11
61 2333 cyanazine ( JAIH) 225 240, 198 <0.01 102 5.9
62 2341  parathion ( XFHERE) 291 186. 235 <0.01 109 5.7
63 23496  dicapthon ( W5 ) 262 263, 216 <0.01 101 4.5
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64 23.507 fenpropimorph ( T ASADH ) 128 303, 129 <0.01 84.7 5.2
65 23908 trichloronat ( #EERE ) 269 297, 271 <0.01 94.4 6.7
66  24.079 fenson ( J¥EiAL) 141 268, 77 <0.01 105 6.4
67  24.079 flurochloridone ( M FEAR ) 311 313, 187 <0.01 100 6.7
68  24.142 nitrothal-isopropyl ( BKTfiE ) 236 254, 212 <0.01 99.6 38
69  24.142  butralin (TR ) 266 224, 295 <0.01 97.6 7.0
70 24.205  bromofos ( JRE#E) 331 329, 213 <0.01 87.7 5.7
71 24.812  isofenphos—methyl ( H1ZER:4005% ) 199 241, 231 <0.01 102 6.1
72 25.081 pendimethalin ( “HIRR ) 252 162, 281 <0.01 101 5.5
73 25115  metazachlor ( ALMEELRE ) 209 133, 211 <0.01 93.8 5.0
74 25.144  cyprodinil ( EFFRNE ) 224 225, 210 <0.01 94.4 8.2
75 25853  isofenphos ( S ) 213 185, 255 <0.01 102 5.4
76  25.945  chlorfenvinphos ( #EHE) 323 267, 269 <0.01 102 6.4
77 26.042  chlorfenethol ( FREHEE ) 251 253, 266 <0.01 97.3 5.1
78  26.128  mephosfolan ( HfiH ) 196 227, 168 <0.01 108 6.1
79 26.843 triflumizole ( FIEM: ) 278 287, 206 0.03 103 3.6
80  27.043 vy —chlordane ( y-5&f}) 373 272, 375 <0.01 90.5 4.7
81  27.112  methidathion ( F%4h ) 145 85, 302 <0.01 95.1 5.6
82  27.146  chlorbenside ( 8§k ) 268 270, 143 <0.01 92.1 5.8
83  27.719  propaphos ( B ) 304 220, 262 <0.01 110 5.0
84  27.73  paclobutrazol ( 4% ) 236 167, 238 0.04 81.6 6.1
85  27.764  tetrachlorvinphos ( A4 ) 331 329, 333 <0.01 108 6.1
86 27902  «-endosulfan ( o -#F}) 241 265. 339 0.04 94 4.6
87 27942  «-chlordane ( a-§F}) 373 272, 375 <0.01 90.1 49
88  28.817  bromfenvinfos ( {RAMER ) 267 323, 295 <0.01 112 6.2
80  28.817 napropamide ( Z¥NEEIE ) 271 128, 171 <0.01 105 7.1
90  28.823  picoxystrobin ( BE % EAS ) 335 303, 367 <0.01 103 7.5
91 28954 iodofenphos ( BHELHE ) 377 379, 250 <0.01 102 5.7
92 29.613 isoprothiolane ( FiE R ) 290 231, 189 <0.01 109 5.1
93 29.744  profenofos ( FIIRBE) 339 297, 374 <0.01 105 5.9
94 29887  dieldrin ( ZKEGH]) 380 263, 277 <0.01 91.8 5.7
95  30.568 diclobutrazole ( "5 =MEEE) 270 272, 159 <0.01 109 11
96  30.625 flusilazole ( FUEEME ) 233 206, 315 <0.01 98.0 55
97 30.671  buprofezin ( MEUEER ) 305 172, 105 <0.01 98.9 4.9
98  30.814 metamitron ( FEHEELHT ) 202 174, 186 <0.01 87.9 6.3
99 32,113  perthane ( ZjHH) 223 224, 178 <0.01 101 5.2
100 32.325 B —endosulfan ( B —Hif}) 241 265, 339 0.03 97.7 7.0
101 32.531  fluazifop-butyl (MEEARFR ) 383 282, 254 <0.01 106 5.1
102 32.605 chlorobenzilate ( 754 ) 251 253, 152 <0.01 97.3 5.2
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