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Determination of Four Kinds of Carbamate Pesticides and Its Metabolites

Residues by UPLC-MS/MS
Ma He-qin, Cen Jia-yin
(Agricultural Comprehensive Technology Center of Shunde District of Foshan City, Guangdong Foshan 528333, China)
Abstract: A method for the determination of carbamate pesticides and its metabolites residues in vegetable was
developed by UPLC-MS/MS. The samples were extracted with acetonitrile, cleaned up with Agilent Bond Elut QuEChERS
column. At the concentration of 0.025-0.80 wg/mL, carbamate pesticides and its metabolites had good linear relation, with
the correlation coefficients of 0.997 4-0.999 8. At the spiked levels of 0.02-0.20 mg/kg, the average recoveries were 84.0%-
109.9%, the relative standard deviations were 0.2%-12.4%. The method was simple, accurate.

Key words: carbamate pesticide; UPLC-MS/MS; vegetable; residue; determination

HPLC-MS
o NY/T 761—2008™
021, QUEChERS
m
. . 4
- HPLC-FLD B4 - aldicarb sulfone . aldicarb
HPLC-MS b7 (5] sulfoxide .3- 3-hydroxy-carbofuran
- Bl - o Agilent Bond
LC-TOF-MS [0 Elut QUEChERS [4] [7]
- HPLC-FLD
:2018-07-19 2018-11-05

1976— - E-mail 419993174@qq.com



38 18 1
650V, N N
o] 20
1 1
. %
11 min
N Milli-Q 0 75 25
15 mL 1.0 75 25
6.0 5 95
5982-5656CH %0 s 05
PSA N- 0.15 g. 09¢g 8.1 75 25
100 pg/mL 12.0 75 25
o 2
1.2 /eV Y
U3000 DGLC +TSQ Endura - miz mlz
2081 89.222 13.236 45
ESI ’ 116.222 10.253 45
Retsch GM200 Organomation 148.111 13.994 80
N-EVAP 112 o 2400 223.125 10.253 80
13 89.294 10.253 54
. 207.0
20 e +0.1 132.125 10.253 54
g =bieg - 123.165 20.972 103
100 mL 40 mL g ' 165.183 10.253 103
- 30s 1 min 163.111 16.118 75
3- 238.1
4000 r/min 10 min. ISLITL 10253 »
10 mL - 127.111 26.685 62
m ) ’ 145.111 10.253 62
. 163.1
min, 4 mL - 106.222 10.253 49
2 mL 0.2 um
. 2
1.4 2.1
100 pL 100 pwg/mL 10
mL 1 0.025.0.05.0.10.0.20.0.40.0.80 pg/mL
pg/mL o4
6.0 min 5 0.025~
0.80 wg/mL 4
o 0.997 4~0.999 8.,
1.5 0.003 mg/kg,
1.5.1 3,
Thermo Hypersil GOLD Dim 100 3
mm X 2.1 mm 1.7 pm 40°C R
10°C 10.0 pL 0.30 mL/min ¥=3.501 x 10* x-1.239 x 10? 0.997 4
5 mmoL/L NH4OAC+01% . y=8.468 x 10° x+1.896 x 10° 0.998 7
. y=5.476 X 10° x-3.196 X 10° 0.999 7
1. 12 min, . .,
1=6.362 X 100 x-3.054 X 10 0.999 8
1.5.2 3 y=5.393% 10°x  8.100 % 10° 0.999 5
ESI 32kV y=1.226 x 10° x-8.082 x 10° 0.999 4
110°C 75 L/h y=4.112x10°x 7.868 x 10* 0.9979




2019 2 - 4 39
2.2 Na]*, +5 mmol/L
(4]
+ o
2
2 o ° L,
Agilent Bond Elut QUEChERS 100+ HFAB 1.24 min
90+ - ey
o 3 SUH .
80 K, 1.%2 min & 5.51 min
ol 140min
. Ss0f  wEm
400 AR BRI
o 30f 1.04min 3.91 min 2R
20 5.79 min
2.3 10
M+H] " [M+ 07705 10 15 20 25 30 35 40 45 50 55 60 65 7.0
5[] /min
Na]*  [M+NH[]* + 1
5 mmol/L
o ESIT 2.4
[M~+Na]">[M-+NH,]"* [M+H] " >[M+ .
Na]*. [M-+H]">[M+Na]*.3- M+ 0.02.0.04.0.20 mg/kg 3
H] " >[M+NH,]">[M+Na] . [M+Na] *> .4
[M+NH,]"™>[M-+H]*, [M+H]">[M-+Na]t> 84.0%~109.9% 0.2%~12.4%
[M-+NH,]*. [M-+NH,]">[M-+H]">[M+ 4,
4
0.02 mg/kg 0.04 mg/kg 0.20 mg/kg
1% RSD/% /% RSD/% 1% RSD/%
96.2 5.4 109.9 1.6 99.8 1.8
96.4 33 103.0 0.4 90.4 32
100.7 2.7 99.2 32 87.8 2.6
92.2 33 109.0 1.1 85.7 0.2
3- 101.3 1.0 111.9 0.7 85.8 2.4
93.6 5.6 102.5 1.1 84.0 12.4
96.3 4.0 108.6 1.8 91.7 32
3
- [17 Li F, Yuan Y Q, Meng P, et al. Probabilistic Acute Risk Assessment
. 4 of Cumulative Exposure to Organophosphorus and Carbamate Pesti-
+5 mmol/L cides from Dietary Vegetables and Fruits in Shanghai Populations

0.003 mg/kg.
4

[J]. Food Addit Contam: Part A, 2017, 34 (5): 819-831.
Anton K, Veronika D, Claudio C, et al. Study of High-Resolution
Mass Spectrometry Technology as a Replacement for Tandem Mass
Spectrometry in the Field of Quantitative Pesticide Residue Analysis
[J]. Journal of AOAC International, 2012, 95 (2): 528-548.
(3] , . . 8

( 43 )



2019 2 22 43
[J1. ,2016, 42 (6): 105-109. [J]. ,2012, 25 (6): 2065-2069.
[12] ) , , [26] , ; ,
N N N [J]. , [J1. ,2011, 25 (3): 339-342.
2010, 12 (3): 355-360. [27] s , s
[13] , , , [J]. ,2010, 49 (11): 822-824.
[J]. ,2009, 11 (2): 269-273. [28] R s s
[14] . ) (1. ,2012,31(2): 357-361.
[J]. ,2011, 11 (5): 15-18. [29] R s , . 30%
[15] , , . 40% 1. ,2015, 36 (4): 31-35.
[J]. ,2010, 32 (4): 36-39. [30] s , ;. -
[16] [J]. ,2017,33 (35):
[D]. : ,2012. 57-62.
[17] s , ,  .50% [31] s R , . 20% N
(1. ,2016, 55 (11): 829-831; 834. . N [7].
(18] , , , ,2008, 10 (4): 455-459.
[J1. ,2010, 12 (2): 190-194. [32] . 12002
[19] s [M]. : ,2008.
[I]. ,2016, 42 (1): 93-98. [33]
[20] ) , , . (M]. ,
[J1. ,2010, 32 (1): 67-72. 2007.
(21] , , . [34] ,
[I]. ,2014, 34 (8): 2169-2174. R . GB 2763—2016
[22] s s [S]. : ,2016.
[J]. : ,2013, 37 (4): 88-92. [35] World Health Organization. Inventory of Evaluations Performed by
[23] s s ,  .40% the Joint Meeting on Pesticide Residues (JMPR) [EB/OL].
[J]. ,2011, 11 (1): 11-14. [2018-06-15]. http://apps.who.int/pesticide-residues-jmpr-database.
[24] s s . 4% [36] European Commission. EU Pesticides Database [EB/OL].
[J]. ,2009 (11): 75-78. [2018-06-15]. https://ec.europa.eu/food/plant/pesticides.
[25] s s , . 50% ( : )
( 39 ) 2010,29(  ): 281-284.
7. L2011, 27 (7): 856-860; [8] , , ,
869. N [J]. >
[4] .NY/T 761—2008 . 2009, 30 (6): 36-40.
. [S]. [9] , , , - - -
,2008. - 289 [J]. ,2011,29
(3] , . . - (7): 643-655.
9 [J]. , 2007, 35 (1): [10] s , . -
106-110. 6 [J1. s
[6] , , , QuEChERS 2017, 27 (6): 10-13.
- 51 [J1. [11] Wang J, Chow W, Leung D. Applications of LC/ESI-MS/MS and
,2013,31 (12): 1167-1175. UHPLC QqTOF MS for the Determination of 148 Pesticides in
[7] R s R QuEChERS - Fruits and Vegetables [J]. Analytical and Bioanalytical Chemistry,
21 [J1]. s 2010, 396 (4): 1513-1538. ( : )



