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Abstract A novel and rapid method based on high performance liquid chromatography-tandem
mass spectrometry LC-MS/MS was developed for determination of organophosphorus pesti-
cide residues OPs in tobacco. The OPs were extracted from tobacco samples by acetonitrile
under ultrasonication. The extractive was determined by high performance liquid chromatogra-
phy using methanol-water containing 0. 1% ammonium acetate 95:5 wv/v as mobile
phase. The OPs were detected using a tandem mass spectrometer with electrospray ionization
in multiple reaction monitoring MRM mode. The OPs such as dimethoate trichlorfon

chlorpyrifos methamidophos and acephate could be detected quantitatively within 2.5 min.
The linear calibration curves were obtained in the entire range 1 -200 wg/L for all the above
pesticides 7 >0.998 . The average recoveries in tobacco obtained were ranged from 77% to
104%. The limits of detection were between 1.0 png/kg and 5.0 pg/kg.
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Analyst 1.3.2
DHA1000-6E Branson
99. 5%

96. 0% Chem Service
98. 5% 99. 0%
Labor Dr. Ehrenstorfer Germany
-4- 4- N-methyl-N-ni-
d,-NNK

95. 0%

trosamino -1- 3-pyridyl -1-butanone
99. 0% CDN Isotopes
DIMA Tech USA
Milli-Q

1.2
Inertsil C18 ODS-3 50
3 wm Japan -
0.1% 95:
5 200 pL/min d,-NNK
3 L

mm x2. 1 mm i. d.

ESI
9 mL/min
7 mL/min 425 C
9 mL/min 4 5.5

8 mL/min

kv
1.3

0.1 ~1 g/L

1.4
1g 50 mL
3 mL 30 min

3 min

16 000
r/min

2 5 mL
0.45 pm

5 mL

2.1

MS/MS

- 0.1%

M+H °

95:5
2.2
MS/MS
MRM
5
5
MRM
ESI”
DP
CP
1 5
1
1 5

Table 1 MS/MS analysis conditions of organophosphorus
pesticides and the internal standard of d,-NNK

Parent Daughter

Compound ion/ m/z ion/ m/z DP/V CpP/V
Dimethoate 230 199 64 14
Trichlorfon 257 109 42 24
Chlorpyrifos 350 198 87 30
Methamidophos 142 94 52 19
Acephate 184 143 53 20
d,-NNK 212 126 47 20

DP declustering potential CE collision potential.

2.3
1 mg/L

1 ~200 pg/L 8
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Table 2 Regression equations detection limits and
quantification limits of five organophosphorus pesticides

Regression LOD? / LOQ® /
Pesticide o r

equation ng/kg ng/kg
Dimethoate Y =0.0883X +0.129 0.9998 2.0 5.0
Trichlorfon Y =0.0124X +0.576 0.9989 3.0 10.0
Chlorpyrifos Y =0.00603X +0.0178 0.9998 5.0 8.0
Methamidophos Y =0.0751X +0. 174 0.9999 1.0 4.0
Acephate Y=1.33X+0.292 0.9996 1.0 3.0

1 Y peak area ratio of analyte to internal standard X
concentration ratio of analyte to internal standard linear
range 1 -200 ng/L 2 limit of detection S/N =3 3 limit
of quantification S/N =10 .
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Fig.1 The total ion current TIC chromatograms of
five organophosphorus standards 2 pg/L
a. chlorpyrifos b. trichlorfon c. methamidophos
d. acephate e. dimethoate.

2.4

10 50

ng/kg 2
6 77% ~104%

RSD 10 pg/kg 6

a b ¢ dand e are the same as in Fig. 1. f. d,-NNK.

5 RSD
~10.4%
2.5

3.0%

1. 84 pg/kg 4
8.26 wg/kg
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