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Rapid and simultaneous determination of 14 herbicide residues in water by UPLC-MS/MS
HUANG Langi', FANG Zhaoyang?, MA Lin!, CHEN Xiu', CHEN Jianbo', LI Xinxin!, ZHANG Songhan', ZHAO Li"
(1. Agriculture Technology Extension Service Center of Shanghai, Shanghai 201103, China; 2. Agricultural and Rural

Service Center of Xinbang Town, Songjiang District, Shanghai 201605, China)

Abstract: A method was established for the residue determination of fourteen herbicides in water by ultra-performance
liquid chromatography-tandem mass spectrometry (UPLC-MS/MS). By optimizing the chromatographic conditions and
pretreatments, fourteen herbicides were extracted with acetonitrile by vortexing. The analytes were separated with the
mobile phases of 0.1% formic acid solution and acetonitrile, detected by MS/MS with positive electrospray ionization
(ESI’) in multiple reaction monitoring (MRM) mode, and quantified by external standard method. At the concentration of
0.000 1-0.05 mg/L, The linear relationships of the fourteen herbicides were good, the correlation coefficients were more
than 0.999. The average recoveries of 14 herbicides in water were 76.8%-118.8%, with the relative standard deviations of
0.6%-13.8% at 3 spiked levels of 0.5, 1, 10 pg/kg in water. The method was easy, fast and accurate, and met the
requirements of pesticide residue determination. It could be applied to the determination of typical herbicides in water.
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1
o
N 1.1
GC ®1 Agilent 6460 -
HPLC [ - GC-MS [ Aglient RML-80Pro
- LC-MS 317 TYXH-
SPE [316] o N N N
LLE ™ - N N N N N N
09 QuEChERS - >98%
. . . Milli-Q
9 o (9 Cis Millipore o
- o
UPLC-MS/MS 1.2
8 o 20l 1.2.1
Cis Agilent Proshell120 EC-Cjg 150
3 o mm X 4.6 mm 2.7 pm 40°C 2.0
- N wL 0.4 mL/min, A 0.1%
14 o B 0~1 min 40%~
[18-20] 70% B 1~2 min 70% ~90% B 2 ~5 min 90% ~
95% B 5~10 min 95% B,
° [3] 1.2.2
MRM
o 2 nL 3007C 7 mL/min
[18-19] N N 2.76 X 10° Pa 350°C
11 mL/min, 1o
1
m/z m/z A% /eV
simetryn 214.1>144.0 214.1>124.0 214.1>124.0 120 20 20
sulfometuron-methyl 365.2>150.0 365.2>107.0 365.2>150.0 120 15 15
bensulfuron-methyl 411.0>182.0 411.0>149.0 411.0>149.0 100 20 20
ametryn 228.1>186.1 228.1>96.1 228.1>186.1 120 20 25
tribenuron-methyl 396.1>181.0 396.1>155.1 396.1>155.1 140 20 20
atrazine 216.2>174.1 216.2>96.1 216.2>174.1 100 15 20
prometryn 242.2>200.2 242.2>158.1 242.2>158.1 110 20 20
terbutryn 242.1>186.0 242.1>71.0 242.1>186.0 120 15 20
mefenacet 299.2>148.0 299.2>120.0 299.2>120.0 80 25 25
acetochlor 270.1>224.0 270.1>148.0 270.1>224.0 120 10 10
metolachlor 284.0>252.0 284.0>176.0 284.0>252.0 120 10 5
B metamifop 441.1>288.0 441.1>123.0 441.1>288.0 120 25 30
pretilachlor 312.0>252.0 312.0>176.0 312.0>252.0 100 15 30
butachlor 312.0>238.0 312.0>162.0 312.0>238.0 80 15 10
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1.2.3 mg/L o
10 mL 50 mL
10 mL 1 min 2~4 g o
I min 3 000 r/min 3 min o ’
ImL 0.22 pm o
1.2.4 2.1
14 10 mg 0.1% + .0.1%
0.01 mg 10 mL + 2 14
1 000 mg/L o 0.01 mg/kg o
0.000 1~0.05 1.
3000 000
120 000
s
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0 [ H m
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| 1L .
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KLy
1- 2- 3- 4- 5- 6- 7- 8-
9- 10-1H% 11- 12- 13- 14-
12 14 0.01 mg/kg
1 0.1% + ) NY/T788—2018 2! o N
14 0.1% °
+ QuEChERS 2
N N N N 14 0.01
o 0.1% mg/kg 2,
+ 14 o 2 QuEChERS 14
2.2 90.4%
1 min 10 min 2 81.5%
02 14
0.01 mg/kg 2 o 80%~120% 14 {
2 2 14 ) o
( .
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2
QuEChERS
/% RSD/% /% RSD/% 1% RSD/% 1% RSD/%
116.4 1.0 114.0 1.6 116.4 1.0 118.3 0.4
81.5 4.2 81.0 3.4 81.5 4.2 90.4 2.0
107.0 5.1 113.4 49 107.0 5.1 103.5 1.8
115.6 0.8 115.1 1.4 115.6 0.8 116.2 0.4
97.2 6.0 117.1 4.1 97.2 6.0 114.6 153
118.2 0.9 120.3 2.1 118.2 0.9 118.2 3.7
116.1 0.7 109.9 53 116.1 0.7 116.0 0.7
117.6 0.9 109.4 7.9 117.6 0.9 117.0 0.2
116.3 0.7 106.7 9.2 116.3 0.7 116.1 1.0
112.8 1.7 115.0 4.4 112.8 1.7 114.0 1.6
118.2 2.8 128.9 2.2 118.2 2.8 118.1 1.3
IR 114.5 1.4 108.6 3.9 114.5 1.4 115.4 0.8
115.2 0.9 112.6 3.5 115.2 0.9 110.7 1.4
110.8 1.4 110.0 4.4 110.8 1.4 105.8 1.8
2.3 14
0.000 1~0.05 mg/L 3.
3 14
y=3 X 10"x-4 266.0 0.999 9 y=3 % 10%-43 008.0 0.999 9
y=2 % 10"x-5 900.4 0.999 6 y=7x10x+17 567.0 0.999 6
y=1x10"x+869.8 1.000 0 y=4 x 10°x-787.7 0.999 9
y=8x10’x-11 218.0 0.999 9 y=8 X 10x-2 254.6 1.000 0
y=2x10"x+4297.3 0.999 7 53 y=1x10x-1 641.3 1.000 0
y=3x10"x+3 024.3 0.999 9 y=9 % 10’x-17 771.0 0.999 9
y=2 % 10%-18 124.0 1.000 0 y=3 % 10%-703.1 0.999 9
24 o
2
14 .
Mi 4, [Mi|<20% 4 14
20%<|Mi|<50%  -19.2%~14.0%. [Mi|<20%
IMi| > 50% . .
4 14 %
2.6 14.0 1.1 2.1 -19.2 2.8 -2.5
1P
1.5 4.5 2.0 5.8 -2.1 9.7 8.1
25 14 .
.3 0.5.1.10
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pg/kg 5 5. 118.8% RSD  0.6%~13.8%,
5 0.5.1.10 pg/kg 3 14
14 76.8% ~ o
5 14
/ /%
ng/kg 1 2 3 4 5 o RSDR
0.5 105.4 109.4 114.0 112.6 113.8 111.1 33
1.0 1128 110.6 1103 1143 109.7 1115 1.7
10.0 114.6 116.4 116.2 117.9 117.0 116.4 1.0
0.5 89.4 86.2 86.5 101.8 85.4 89.8 7.6
1.0 75.0 772 77.4 76.9 77.3 76.8 1.3
10.0 76.1 80.4 84.8 83.7 82.6 81.5 42
0.5 78.6 742 732 88.7 74.4 77.8 8.3
1.0 95.6 1119 107.3 109.9 110.9 107.1 6.2
10.0 98.1 1105 111.6 109.3 105.5 107.0 5.1
0.5 107.6 108.3 11222 1142 113.6 1112 2.7
1.0 114.6 1142 1123 114.0 1163 1143 12
10.0 114.7 1152 1152 1159 117.0 115.6 0.8
0.5 103.0 80.4 97.4 86.4 88.5 91.1 9.9
1.0 108.7 95.5 121.6 95.6 119.0 111.8 8.5
10.0 99.3 98.0 103.0 87.4 98.2 97.2 6.0
0.5 1187 108.6 1224 110.9 1125 114.6 5.0
1.0 1143 1133 120.2 113.8 117.6 1158 2.6
10.0 116.5 118.4 1183 119.2 1187 1182 0.9
0.5 112.4 118.4 116.6 120.8 11322 1163 3.1
1.0 113.3 113.9 112.8 116.5 1159 1145 1.4
10.0 115.4 115.3 1163 116.8 117.1 116.2 0.7
0.5 109.7 108.5 111.1 113.1 1123 1109 1.7
1.0 1117 1123 111.6 111.1 112.8 111.9 0.6
10.0 116.6 116.7 1175 117.6 119.4 117.6 0.9
0.5 1159 110.4 114.1 114.8 1189 1148 2.7
1.0 1145 1152 1128 110.2 11322 1132 1.7
10.0 116.8 116.0 116.2 115.4 117.4 116.4 0.7
0.5 120.0 115.7 105.6 116.6 136.3 1188 9.4
1.0 1139 104.3 104.8 104.6 109.9 107.5 4.0
10.0 110.8 1127 1112 113.6 115.7 1128 1.7
0.5 1225 110.0 1215 113.4 1235 1182 5.1
1.0 122.8 1135 1185 111.1 1245 118.1 49
10.0 1203 118.4 119.2 1125 120.4 1182 2.8
0.5 111.4 100.2 111.6 1173 1183 1117 6.4
I 1.0 112.0 107.8 111.8 109.4 116.6 111.5 3.0
10.0 1159 114.9 112.9 112.8 116.1 114.5 14
0.5 103.8 99.4 98.9 109.7 107.4 103.9 4.6
1.0 110.5 111.0 107.8 110.1 113.7 110.6 1.9
10.0 1135 115.4 115.0 115.4 116.5 1152 0.9
0.5 90.4 99.5 1123 129.3 103.4 107.0 13.8
1.0 1178 116.4 110.2 105.4 119.5 113.9 5.2
10.0 109.7 108.7 112.5 111.4 1115 110.8 1.4
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