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UPLC - MS/MS determination of carbamate pesticides

in traditional Chinese medicine’

LI Na LIU Lei SHAO Hui LI Hui ZHANG Yu - ting SONG Hai —fei GUO Yong — ze ™"

( Tianjin Academy of Agricultural Sciences Central Laboratory Tianjin 300381 China)

Abstract Objective: An ultra performance liquid chromatography — tandem mass spectrometric method was devel-
oped for the determination of 15 carbamate pesticides in traditional Chinese medicine. Method: Pesticides were ex—
tracted with acetonitrile cleaned up by PSA solid phase extraction column and then analyzed by UPLC - MS/MS.

Result: The standard calibration curves for 15 carbamate pesticides showed high correlation coefficient ( 0. 995 -

0.999) over their respective concentration range. The average recovery of 15 carbamate pesticides at the three forti-
fication levels ( LOQ 5 LOQ and 10 LOQ) was between 61. 8% and 98. 1% with the relative standard deviation be—
tween 1. 8% and 14. 8% . Conclusion: It was indicated that the method developed in this study is easier more sen—
sitive and has a better purification effect. So this method can be further applied to investigate the contamination sta—
tus of traditional Chinese medicine by the carbamate pesticides.

Key words: carbamates; traditional Chinese medicine; pesticide residue; UPLC — MS/MS

( carbamate pesticides) o HPLC
. LC-MS
. HPLC MS .
. - ( UPLC - MS/
MS) N N AY
(GC) '
( HPLC) *77 - (LC - o
MS) . UPLC - MS/MS
. GC GC - MS o~

x (20097X095020271:2)
dox Tel: (022) 27950185; E — mail: yongzeguo@ 126. com



Chin J Pharm Anal 2011 31( 12) — 2267 —
2 3.2 CESI( +); ;
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Tab 1 Mass — spectrometric conditions for 0 2 4
determining of fifteen carbamate pesticides A
t o]
f m/z m/z ." / s’mj ‘L
( name) /min (cone) /'V (CE) /V f = T =T T 1
0 2 4
2.38 207 >88.6 207 >131.7 16 13 B
(aldicarb — 207 >131.7 6 )
sulfoxide) \ ﬁ\\ %\
(aldicarh - 3.01 23>147.7 223>8.6 20 10 ; r } ﬁ__z UEAY .
sulfone) 23>85.6 13 0 2 4 t/min
(methomyl) 321 1627874 12751055 12 8 ¢
162.7 >105.5 9 1 3
(pirimicarb) 333 29>70.5  29>TLS 5 0 Fig 1 Effect to the chromatogram of carbamates by the three resolutions
29>181.8 15 A. -0. 1% (40:60) acetonitrile — 0. 1% formic acid
( aldicarb) 525 213>88.6  213>8.6 25 16 . .
water solution( 40: 60) B. -0.1% (10:90)  acetoni—
213>115.6 11
trile =0. 1% formic acid water solution( 10: 90) C. -0.1%
( thiodicarb) 5.7 355>87.5 355>87.5 15 16 ) ) )
455 >107.5 6 (40:60 methanol —=0. 1% formic acid water solution( 40: 60)
( propoxur) 6.05 210>110.6 210 >110.6 13 15
210 >167.7 8 1
(bendiocarb) 6. 15 24>166.7 224 >166.7 18 8 7.
224 >108.6 18 °
(isoprocarb) 6.86 193.8>%.6 193.8>H.6 18 14 N N
193.8 >136.7 8
(methiocarh) ~ 7.40  26>120.7 226>168.8 18 2 A °
226 >168.8 10 N
T4 28>V 28526 15 9 .
( diethofencarb) 268 >123.7 30 7.2
(fenobucarb) ~ 7.52 28>M.6  208>K.6 17 15
208 >151.7 8 N N °
(promecarb) 770 208>150.7 208 >108.6 18 9 ENVI -
208 >108.6 16 Cab  +C, C, +PSA  PSA +
8.30 254 >71.5 254 >71.5 15 15 4
( fenothiocarb) 254 5159.7 10 °
1004 383>194.8 383 >194.8 2 18 - ( L: 99) >
( furathiocarh) 383 5252 12 o ENVI - Carb  + Cyq
6 - (4:1) . o Cis
~(4:1) PSA
- (3:1) o : PSA
- (50: 50) .
4 15
, 10 .
~0.1% (10:90) ~0.1%
(40: 60) ~0.1% ( 40: 60)
0.1%
3 1o 1
o 3
~0.1% ( 40: 60)
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Tab 2 Effect to the recoveries of carbamates in
Ginseng by the three clean — up methods

4 o ( recovery) /%
8 . . (name) ’ ’ ’
( method 2)  ( method 3)  ( method 4)
( aldicarb - sulfoxide) 90 46 91.5
o — ( aldicarb — sulfone) 87 50 90. 5
( methomyl) 77 46 85.9
° ( pirimicarb) 81 56 93.5
3 ( aldicarb) 76 59 82.0
15 1/2 LOQ ( thiodicarb) 78 51 63.5
50 LOQ ( propoxur) 83 67 90. 1
0. 995 0. 999 i 3 ( bendiocarb) 70 59 91.6
(isoprocarb) 73 56 88.5
( methiocarb) 82 60 86.5
o N N 4 ( diethofencarb) 86 68 90.4
0.2 ~2.5 pg * ( fenobucarb) 85 62 86.7
kg -1 2~10 ne * kg -1 . ( promecarb) 86 56 84.9
( fenothiocarh) 85 63 84.0
3o ( furathiocarb) 83 47 86.5
3 15 N
Tab 3 Calibrations limit of determination and limit of quantification of 15 carbamates
( linear range) r Lop Loe
( name) ( calibration) /g = kg ! /pg = kg !
/g * L1
( aldicarb — sulfoxide) 5~50 Y =17435.3X +280 0.999 2.5 10
( aldicarb - sulfone) 5~50 Y =18913X +602. 106 0.998 2.5 10
( methomyl) 2.5 ~250 Y =3294. 83X +636. 627 0.997 1 5
( pirimicarb) 1 ~100 Y =23838X +2723.91 0.999 1 2
( aldicarb) 5~50 Y =3139. 78X +2. 3206 0. 999 2.5 10
( thiodicarb) 2 ~200 Y =2134.71X +110. 349 0.999 1 4
( propoxur) 1 ~100 Y =6631. 58X +795. 876 0.999 0.5 2
( bendiocarb) 2 ~200 Y =3955. 41X +1141. 01 0. 996 0.4 4
( isoprocarb) 1 ~100 Y =36968. 9X +8098. 62 0. 998 0.2 2
( methiocarb) 1 ~100 Y =5231.38X +1219. 56 0.997 0.5 2
( diethofencarb) 1~100 Y =7467.3X +1052. 52 0.999 0.2 2
( fenobucarb) 1 ~100 Y =10370. 1X +2174. 82 0. 998 0.5 2
( promecarb) 1 ~100 Y =3966. 95X +573. 623 0. 998 0.5 2
( fenothiocarb) 1 ~100 Y =15024. 6X +3514. 59 0.997 0.2 2
( furathiocarb) 1 ~100 Y =6543. 02X +1582.53 0. 995 0.2 2
LOQ.5 LOQ 10 LOQ3 4 15
5 61. 8% 98. 1% RSD
N 1. 8% 14. 8% °
o 3 N 2 LOQ
N 4 °
RSD 4 hie 4 3
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Tab 4 Recoveries and relative standard deviations ( RSD) of the 15 carbamates

( ginseng)

( milkvetch root)

( chrysanthemum)

( cassia seed)

( name) ( spike) RSD RSD RSD RSD

( recovery) /% 1% ( recovery) /% /% ( recovery) /% 1% ( recovery) /% 1%

( aldicarb - sulfoxide) LOQ 89.7 2.3 81.9 3.6 84.7 4.4 81.5 3.5
5LOQ 90.2 3.8 85.5 4.8 88.6 5.4 91.1 4.7

10LOQ 90.5 3.6 87.3 5.2 81.3 2.3 89.3 2.9

( aldicarb - sulfone) LOQ 86.4 4.5 83.8 3.8 88.8 8.4 83.9 5.5
5LOQ 81.7 2.3 88.9 5.7 91.5 5.7 78.6 8.8

10LOQ 88.2 3.5 89.0 8.4 95.7 6.1 81.9 4.0

( methomyl) LOQ 88.3 1.8 85.2 3.5 87.6 5.0 98.1 5.6
5L0OQ 91.4 5.6 93.4 6.6 85.5 3.9 93.6 7.8

10LOQ 93.7 3.9 88.7 7.1 81.9 5.8 90. 8 3.5

( pirimicarb) LOQ 89.8 2.7 85.9 4.3 88.4 7.4 93.5 6.1
5L0Q 86.6 6.5 90.2 5.7 92.7 8.9 88.3 5.8

10LOQ 88.1 3.2 92.9 6.6 89.5 5.3 93.6 4.3

( aldicarb) LOQ 80. 1 7.9 79.7 8.8 93.2 8.1 82.8 7.7
5L0Q 89.0 8.4 76.2 10. 4 88.3 6.5 88.5 9.1

10LOQ 82.7 6.3 83.9 13.2 85.6 7.7 85.6 14.8

( thiodicarb) LOQ 63.7 9.1 65.5 11.3 68.2 8.9 63.4 6.7
5L0Q 64.5 10.7 61.8 7.8 70. 1 13.6 68.5 8.6

10LOQ 67.3 6.4 63.1 9.5 63.0 7.3 66.7 12.4

( propoxur) LOQ 85.5 3.2 85.6 4.8 78.6 6.8 88.3 9.0
5L0Q 90. 1 5.8 86. 4 9.0 79.5 3.5 88.7 7.9

10LOQ 87.5 4.7 81.3 5.4 88.7 8.0 92.9 6.8

( bendiocarb) LOQ 87.6 4.6 80.5 7.3 85.9 5.2 87.2 4.3
5L0Q 85.5 5.5 81.5 4.5 84.3 3.4 82.5 5.7

10LOQ 90.2 8.7 85.6 10.8 89.8 6.8 86.6 6.2

( isoprocarb) LOQ 90. 4 4.8 82.3 2.5 81.9 3.2 86.0 7.0
5L0Q 84.5 7.6 90. 3 3.3 95. 4 4.6 85.7 4.5

10LOQ 83.5 7.3 92.9 6.5 90.3 7.9 93.6 5.7

( methiocarb) LOQ 80. 1 5.8 85.3 7.7 78.6 6.8 95.2 9.8
5L0Q 76.0 6.6 87.7 5.9 87.5 5.7 78.3 5.3

10LOQ 85.9 8.3 84.6 4.4 92.4 4.9 83.5 6.6

( diethofencarb) LOQ 88.5 2.5 80.6 3.9 76.3 6.6 87.4 5.7
5L0Q 83.7 3.7 84.5 5.7 82.7 3.5 88.2 3.2

10LOQ 85.2 6.4 78.6 6.0 88.2 8.4 76.5 7.5

( fenobucarb) LOQ 88.5 5.1 83.4 3.6 87.8 5.7 85.5 3.1
5L0Q 80.0 1.9 85.9 4.9 86.0 5.9 83.1 4.6

10LOQ 85.0 2.4 86.0 5.2 85.4 7.3 86.3 7.5

( promecarb) LOQ 89.8 5.8 84.4 6.1 91.8 4.2 91.7 3.4
5LOQ 95.2 6.5 93.6 6.4 84.8 5.1 87.9 5.7

10LOQ 88.7 8.1 92.5 11.5 89.9 7.2 86.5 6.1

( fenothiocarb) LOQ 84.0 4.9 81.4 8.8 84.4 5.5 91.5 5.0
5L0Q 78.0 5.0 87.5 4.9 83.5 6.0 83.6 7.9

10LOQ 86.3 10.3 79.8 5.3 78. 4 3.3 85.1 3.8

( furathiocarb) LOQ 86.5 3.5 85.3 6.9 83.8 8.2 89.4 9.4
5L0Q 76.0 6.8 82.8 5.4 89.2 7.1 75.6 11.7

10LOQ 78.6 5.7 81.7 3.7 79.8 6.5 81.0 7.4
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7.66
208>150.7 383>194.8
7.48
Promecarb Fenothiocarb
6 7 8 9 7 8 9 10 t/min
2 LOQ

Fig 2 Chromatograms of carbamates in Ginseng at the concentration of LOQ
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