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Determination of 11 Dinitroaniline Herbicide Residues in Grains by

Gas Chromatography — Tandem Mass Spectrometry
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Abstract: A gas chromatography — tandem mass spectrometric ( GC — MS/MS) method was estab—
lished for the determination of 11 dinitroaniline herbicide in grains products. The samples were ex—
tracted with acetonitrile and cleaned up by the QuEChERS method. A rapid analysis was carried out
by GC — MS/MS under multiple reaction monitoring( MRM) mode. The external standard was used
for quantitative analysis. Under the optimal conditions the calibration curves for the 11 dinitroani—
line herbicides were linear in the range of 1.0 —20. 0 wg/L with correlation coefficients more than
0.996. The quantitation limit of the method was 5 pg/kg. The mean recoveries for rice soybean
and wheat samples at three spiked concentrations levels of 5 10 20 wg/kg were in the range of
65% —110% with relative standard deviations( RSDs n =7) of 2. 6% —10.2%.
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Fig. 1  General formula of dinitroaniline herbicides
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30
ECD. GC-MS*~’ NN
- . QuEChERS
GC - MS/MS o
1
1.1
TSQ Quantum XLS ( Thermo ) (ED)
( IKA ) ( Qrganomation Associates ) ( Hitachi
) ( Buchi ) ( IKA ) o
N N ( Fisher ), N- v Cpg ( CNW
) . ( ) ( Sig-
ma ) 1 g/L
1.2
1.2.1 5.0 g 50 mL 10 mL
30 s 10 min, S5¢g “2¢g ~ 20 mL 0.5%
30 min 10 min. 150 mL 10
mL 0.5% 1 40 C ; 2 mlL
1.2.2 300 mg . 200 mg PSA 100 mg C,q
: 1 min 1 mLL 15 mLL 1 mLL
0.22 pm GC-MS/MS .
1.2.3 - TR-5MS 15 m x0.25 mm( i d.) x0.25 pm;
50 C 1 min 25 °C /min 150 C 10 °C /min 220 C 35 °C /min
290 C 5 min; 200 C; - 280 C; : ;
1 min ; El 250 C; 70 eV,
4 min; ( MRM) ; . N
1o
1 11 N N N
Table 1 ~ Selected ions collision energys retention times regression equations and correlation
coefficients(r) of 11 dinitroaniline herbicides
o Precursor ion Product ion Collision energy Retention time . .
Herbicide . Regression equation r
m/z m/z U/v t/min
Ethalfluralin ( ) 276.1 316.1 202.1° 276.1 10 10 6.79 y =3 143 410x + 608 497 0.996 6
Trifluralin ) 264.1 306.1 160.1 160.1" 15 15 6.92 y =11 933 400x - 82 015 0.998 2
Benfluralin ( ) 292.1 292.1 160.1° 264.1 21 10 6.97 y =24 844 300x - 152 916  0.998 6
Profluralin( ) 318.1 330.1 199.1° 248.1 15 15 7.78 y=1059 760x -1 552.07  0.999 6
Fluchloralin ( ) 264.0 306.1 160.0 160.0 15 20 8.00 ¥ =5 270 090x + 15 268 0.999 4
Dinitramin ( ) 305.1 307.1 244.1° 216.1 15 15 8. 06 y =209 543x - 874 0.998 7
Prodiamine ( ) 321.0 305.1 279.0° 288.0 8 5 9.23 y =2 314 600x -3 999 0.999 6
Butralin ( ) 266.1 266.1 190.1° 220.1 15 15 9.79 ¥ =489 392x +1 201 0.996 1
Isopropalin( ) 280.1 264.1 238.0° 222.0 10 10 9.94 y =4 508 370x -5 224 0.999 1
Pendimethalin ( ) 252.1 2521 162.1° 191.1 12 12 10. 05 ¥ =2 192 120x + 8 560 0.999 0
Nitralin ( ) 274.1 316.0 216.1 274.0" 15 5 12.87 y=2475 830x +1 013 0.999 6

concentration of dinitroaniline herbicides wg/L

* quantitative ion; y. peak area;

=
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