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N - (1:9 v/v) Acquity UPLC® HSS T3 (50 mm x2.1 mm 1.8 um) -
0.05% ( v/v) . 0.01 ~0.3
mg/L (r>0.99) 0.1.0.5.1.0 mg/kg (84.18 =
8.04) % ~(95.99 +6.76) % (RSD)  7.04% ~10. 60% (LOD) 0.8 ~29 pg/kg

(LOQ) 2.5~96 pg/kg. . N . 8
: 0658 A : 1000-8713( 2013) 07-0697-06

Abstract: A novel method has been developed for the rapid extraction and determination of eight

defoliants including thidiazuron butiphos methabenzthiazuron abscisic acid carfentrazone-eth—
yl diuron paraquat and pyrithiobac-sodium in cotton by accelerated solvent extraction ( ASE)

coupled with ultra performance liquid chromatography-tandem mass spectrometry ( UPLC-MS/
MS) . The defoliants in cotton were extracted by ASE and the extracts were dried by a rotavapor

then redissolved in the solvents of acetonitrile and water (1:9 v/v). The chromatographic analy—
sis was performed on an Acquity UPLC® HSS T3 column (50 mm x2. 1 mm 1.8 wm) by a gra—
dient elution employing of acetonitrile and 0. 05% ( v/v) formic acid as mobile phases. The ana-
lytes were detected by electrospray ionization ( ESI) tandem mass spectrometry with multiple re—
action monitoring ( MRM) in positive ion mode. Good linearities ( r >0.99) were observed be—
tween 0. 01 and 0. 3 mg/L for all the compounds. The recoveries and relative standard deviations
( RSDs) were obtained by spiking untreated samples with the eight defoliants at 0.1 0.5 and 1.0
mg/kg. The average recoveries of the eight defoliants were from ( 84. 18 +8.04) % to (95.99 +

6.76) % The precision values expressed as RSDs were from 7. 04% to 10. 60% (n =6) . The lim-
its of detection were 0. 8 —29 pg/kg and the limits of quantification were 2.5 —96 ng/kg for the
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analytes. The results showed that the method is simple rapid sensitive and accurate and is suit—

able for the quantitative determination and confirmation of the eight defoliants in cotton.

Key words: accelerated solvent extraction ( ASE) ; ultra performance liquid chromatography-tan—
dem mass spectrometry ( UPLC-MS/MS) ; defoliants; cotton
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Table 1 ~MS parameters for the determination of 100 [ Channel 5 3.33
the eight defoliants - Butiphos
> C18T 0e i L1127
Parent  Daughter Dwell ~ Cone  Collision r
Analyte ion ion time/ voltage/ energy/ 50 -
(m/z) (m/z) s A% \ [
Paraquat 185.1  169.8" 0.1 40 23 [
143. .1 4 2 0 : . :
3.9 . 0 0 > 0 1 2 3 4
Abscisic acid 264.9  134.87 0.1 30 23
172.85 0.1 30 20 100 L Channel 4 2.49
- " | Carfentrazone-ethyl
Thidiazuron 221.01 101.70 0.1 25 14 [ 58266
127.73 0.1 25 14 -
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150.0 0.1 28 31 [
Diuron 233.08 159.74° 0.1 30 20 [
187.78 0.1 30 17 0 - L L
L. . " 0 1 2 3 4
Pyrithiobac-sodium 327.2 308.9 0.1 24 17
139.1 0.1 24 29 ° [ Channel 3 1.91
F 00 )
Carfentrazone-ethyl ~ 412.08 345.99° 0.1 35 20 3 - gethabenzthlazumn
=} | Diuron
366.04 0.1 35 17 '§ r  Pyrithiobac-sodium
Butiphos 315.1  168.73" 0.1 34 15 § so L 1.72¢7
112.63 0.1 34 20 4 r
— E r 2.10
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Fig. 1 Total ion chromatograms of the standard mixture
of eight defoliants by UPLC-MS/MS
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Fig. 3 MRM chromatograms of channel 2 Fig. 4 MRM chromatograms of channel 3
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Table 2 Retention times calibration curve equations correlation coefficients (r) limits of detection
(LOD) and limits of quantification ( LOQ) of the eight defoliants
Compound tg /min Linear equation r LOD/( pg/kg) LOQ/( pg/kg)
Paraquat 0.40 y =12.9091x —60. 0846 0.9951 18.0 59.0
Abscisic acid 1.61 ¥y =6.5451x —19.9508 0.9948 29.0 96.0
Thidiazuron 1.69 y=2111.3x +1082.09 0.9994 1.5 5.0
Methabenzthiazuron 1.91 y =8445.12x +9323. 58 0.9993 0.8 2.5
Diuron 2.00 y =69.2836x +10. 7608 0.9969 3.0 10.0
Pyrithiobac-sodium 2.10 y =2085.24x +97.3285 0.9995 1.8 5.9
Carfentrazone-ethyl 2.49 y =1220. 18x +526.375 0.9998 1.8 5.9
Butiphos 3.33 y =8417.03x +820. 494 0.9999 1.0 3.0
y. response; x. mass concentration pg/L.
3 3 (n=6)
Table 3 Recoveries and relative standard deviations ( RSDs) at three fortification levels of
the eight defoliants in cotton samples (n =6)
0.1 mg/kg 0.5 mg/kg 1.0 mg/kg
Compound - - —
Recovery (x £5s) /% RSD/% Recovery (x £5s) /% RSD/% Recovery (x £5s) /% RSD/%
Paraquat 86.94 +7.17 8.25 89.08 +8.39 9.42 92.12 +7.80 8.47
Abscisic acid 85.34 £9.02 10.57 91.91 £7.52 8.18 91.71 £7.32 7.98
Thidiazuron 86.42 +£5.28 6.11 92.65 +7.47 8.06 94.62 +7.03 7.43
Methabenzthiazuron 84.44 +6.17 7.31 93.60 +7.71 8.24 92.75+9.23 9.95
Diuron 85.93 +8.58 9.98 94.25 +7.32 7.76 91.07 +8.48 9.31
Pyrithiobac-sodium 84.18 +£8.04 9.55 91.54 +£9.31 10.17 90.96 +5.46 6.00
Carfentrazone-ethyl 88.93 £6.46 7.26 89.07 £7.33 8.23 92.40 +7.40 8.01
Butiphos 86.58 £9.18 10. 60 89.88 £6.69 7.44 95.99 +6.76 7.04
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