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Resear ch on a pesticide residue screening platform in botanical food
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ABSTRACT: Objective To establish a rapid non-targeted pesticide residue screening platform involving
more than 1200 pesticides residues and their degradation products by using gas chromatography tandem mass
spectrometry/mass-spectrometry and ultra performance liquid chromatography-Q-Orbitrap technology for
unknown pesticide residue in botanical food, on the basis of original screening platform. Methods The
principal and criterion of pesticides screening platform were established, and the platform was evaluated
through twice proficient tests from Europe Union Reference Lab. Results The platform successfully
completed the tests based on comprehensive database and blank matrix in 24 h with 90% screening rate and
without false positive. Conclusion The platform achieved rapid screening of non-targeted pesticide residue
without reference of standard materials by using the properties of high selectivity of triple quadrupole and
high-resolution mass spectrometer combined with comprehensive pesticides database and advanced compound
screening software.
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Fig. 1 The flow chart of screening and confirmation of pesticide residue

Chlorothalonil Chlorothalonil
x10°1 ¥=2414.937645X-210942.080857 x1064 Y=2825.979170X-1052211.980066
249 1=0.95039693 - °=0.98438689 *
224 3.54
2.0 3.44
1.84
1.6 3.31
= 1.44 3 3.2
E 1.2 = 3.1
1.04
0.8+ 3.04
0.6 1 * 2.94
0.4
0] . 2.84
0 -+ A 2.71.~W
_02 R T T T T T T T T T T T T T T T
0 100 200 300 400 500 600 700 800 900 1 000 600 625650675700 725750775800 825850875 900
W (ng/mL) W (ng/mL)
2 «C ) C )

Fig. 2 The linearity of chlorothalonil in disodium citrate & trisodium citrate buffer system (left) and acetic acid & sodium
acetate buffer system (right)
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®1 TERBEREMTRE GC-MSMS BHMELR
Tablel Resultsof different dilution level tea sample determined by GC-MS/M'S
(mg/kg)
2 (mg/kg) 10 (mg/kg)
(acetamiprid) 0.012 0.371 0.332
(bifenthrin) 0.298 0.600 0.657
(buprofezin) 0.079 0.171 0.163
(chlorfenapyr) 0.333 0.654 0.702
(cypermethrin) 0.078 0.137 0.172
(dicofol) 0.070 0.606 0.291
(endosulfan sulfate) 0.037 0.076 0.071
- (p-endosulfan) 0.034 0.059 0.062
(fenpropathrin) 0.063 0.128 0.114
(fipronil) 0.028 0.023 0.023
(A-cyhalothrin) 0.116 0.156 0.156
(triazophos) 0.020 0.051 0.039
®2 GC-MSMSUKEMINRGESHMIFELR
Table2 Screen parametersand results of compounds using method of GC-MS/M'S
(min) (m/z) (%)
Y (phorate) 14.21 14.21 121~65 121~47 24 20.4
S (carbofuran) 15.21 15.23 164~149 149~121 784  75.6
Y (secbumeton) 16.62 16.82 169~154 196~85 82 83
N (dinobuton) 21.80 22.07 211~163 211~117 84 125
Y (hexachlorobenzene) 14.59 14.60  283.8~248.8 283.8~213.9 110 113
Y (atrazine) 15.32 15.38 215~58 215~200 76 76
Y (terbufos) 15.87 15.86 231~175 231~129 81 93
Y (prosulfocarb) 18.78 18.76 91~65 128~86 102 168
Y (endrin) 24.17 24.14 263~193 244.8~173 41 39
Y (carbetamide) 20.15 20.28 119~91 119~64 119 96
Y (cadusafos) 14.08 14.09 159~97 159~131 82 84
Y (demeton-S-methyl sulfon) 18.82 18.93 169~125 169~109 137 129
Y (ethoprophos) 14.08 14.11 157.9~97 157.9~114 89 82
Y (fipronil) 21.65 21.71 351~255 367~213
N 3- (3-trifluoromethylaniline) 4.10 423 161.1~111.1 = 161~142; 161~114; 114~88
Y (carbofuran,7-phenol-) 6.95 7.01 164.1~149 149~121; 131~103; 149~77
20.49 20.64 154~82.1 154~97; 154~112; 281~154
Y (dodemorph)
21.11 21.13 154~82.1 154~97; 154~112; 281~154
S (fipronil sulfide) 21.39 21.42 351~254.9  420~351; 255~228; 351~228
S (fipronil sulfone) 23.95 24.01  382.8~254.9 385~257;255~228;213~143
S (endrin ketone) 27.71 27.83  316.8~100.8 317~281;281~245; 281~173
Y (furathiocarb) 29.28 29.36 272~254.2  272~209; 273~255; 231~157
Y (spiromesifen) 27.76 2793  163.1~107.1  163~135; 135~107; 135~77
Y (fenpropidin) 18.87 19.12 98~55.1 98~70; 117~91; 273~98
Y (fluometuron) 13.08 13.37 187~159 232~72; 187~109; 187~139
Y (fuberidazole) 18.08 18.39 184~156.2 184~155; 183~155; 155~102
N (prometon) 15.17 15.06 210~168.1 183~168; 225~58; 225~168
'Y ,S ,N
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Table3 Screen parameters and results of compounds using method of UPL C-Q-Orbitrap

dicofol

, methomyl

B

dicofol,
(0.050 mg/kg)

(min) (%)
(m/z) (ppm) (ppm)
S (carbofuran) 8.67 8.67 100:13:01  100:14:01 222.1125 0.3 0.87
Y (ethoprophos) 10.44 1043 100:08:09  100:08:09 243.0637 0.23 0.99
Y (demeton-S-methyl sulfon)  5.99 5.99  100:06:09  100:06:09 263.0171 0.83 1.08
Y (cadusafos) 11.11 11.11  100:10:10  100:10:09 271.095 0.45 1.67
Y (fenpropidin) 10.53 10.53  100:14:04  100:15:04 304.1131 0.55 0.87
Y (fipronil) 10.58 10.59 100:12:64  100:12:65 4349314 (-) 0.08 0.88
Y (carbetamide ) 100:13:01  100:13:01 237.1234 0 0.76
Y (dodemorph) 100:19:02  100:20:02 282.2791 0.11 0.34
Y (flubendiamide) 100:25:05  100:24:05 683.0306 0 0.55
Y (fluometuron) 10:00.5 10:00.6 233.0896 0 0.75
Y (fuberidazole) 12:00.2 12:00.2 185.0709 0.05 0.77
Y (furathiocarb) 19:05.0 100:20:05 383.1635 0.01 0.84
N (prometon) 11:00.5 11:00.5 226.1662 0.13 0.87
Y (spiromesifen) 100:25:03 100:22:03 371.2217 0.02 0.56
'Y S ,N
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Fig. 3 Results of dicofol and methomyl in tea sample (top) and spiked tea sample (bottom) determined by UPLC-Q-Orbitrap
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