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Abstract: A comprehensive analytical method has been developed for the simultaneous determination
of mesotrione and its metabolites (4-methylsulfonyl-2-nitrobenzoic acid (MNBA), 2-amino-4-
(methylsulfonyl) benzoic acid (AMBA)) in soils by ultra performance liquid chromatography-tandem
mass spectrometry (UPLC-ESI-MS/MS). The soil samples were extracted with 0.1% ammonium

hydroxide solution/acetonitrile and an aliquot of the extract was cleaned-up by a solid-phase extraction
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Cleanert PAX cartridge. The chromatographic separation was performed on an Acquity HSS T3 column
with gradient elution using acetonitrile and 0.3% formic acid in water. The analytes were measured by
multiple reaction monitoring (MRM) in the electrospray negative ionization mode. The recoveries were
73%-97% with the relative standard deviation from 2.4% to 12.9% for spiked soil samples at 0.3 pg/kg-
50 pg/kg. The limits of detection of mesotrione, MNBA and AMBA in soils were 0.1, 0.3 and 0.2 pg/kg,
and the limits of quantifications of mesotrione, MNBA and AMBA were 0.3, 1.0 and 0.6 pg/kg. The
analytical method has been employed in the simulation experiments with the red soil samples. The result
showed that the half-life of mesotrione was 4.0 days in the red soil and the residue amounts of AMBA
were higher than MNBA.

Keywords: ultra performance liquid chromatography-tandem mass spectrometry; mesotrione;

metabolites; soil; residue
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F 7000 r/min R &0 5 min, HU_EiERZLIEAR )E
250 mL AR mAE S FIIA 15 mL $2H)
W, I R, SIFMIRUER, IR
ERF S0mL, L.
122 %A ¥ PAX 7 SPE [ 5B 148 # [ AH A5 1Y
FEA YT 3 mL HIEE . 3 mL /K 3G A6 P47 5 N 25
mL FF AR, SR E K 3 mL 50 mmol/L
() LR KV HOR 3 mL H bR, 35 2RV,

»

Zl

MEE+s HSmL V(LR : V(FED) : V(FIR)
=87:9 4 MW UEN, WAL, T 40 C K
BRRAMERIE T KRB V(L) VoK)=
10:90 EA A 1.0mL, g~ 1 min, i 0.22 um
TALIENE, Al

1.3 UMM

1.3.1 i34  Waters Acquity UPLC HSS T3
A (100 mm x 2.1 mm, 1.7 um); FE3E 40 °C,
FEa =W 10 Cy BEFEARARL 5.0 uLs B A 4
0.3% WKW, WM B AL i 0.5
mL/min, FEEVENE. VElEFEF: 0~2 min, 95% A;
2~3.5 min, 95% A—80% A; 3.5~7.5 min, 80%
A—30% A; 7.5~8.5 min, 30% A; 8.5~9.5 min,
30% A—95% A, T 95% A F{£#F 4 min.

132 JFUil&fF  HmiZE T (BESD; T2
SOV (MRM); B 1R % (TEM) 450 C;
ZALSE J7 (GS1) 344.75 kPa (50 psi); 4 B i<,
JE 77 (GS2) 344.75 kPa (50 psi); “{7i3* <)}k /1 (CUR)
103.425 kPa (15 psi); FEM{Zs HL % (IS) 4 500 V; filf
JE 4K (CAD) 48.265 kPa (7 psi); 5B I A] (dwell
time) 50 ms. HABKHFSENK 1 .

F1 MWEERRERGIH ESI-MS/MS £45H

Table 1 ESI-MS/MS conditions for the determination of mesotrione and its metabolites
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Compound Molecular formula MRM, m/z DP/V CE/V Dwell time/ms

fiFfifi % ] mesotrione Ci4H3NO;S 338.0>291.0° 35 11 50
338.0>212.0 35 38 50
MNBA CgH;NOgS 243.9>199.9" 35 10 50
243.9>142.0 35 28 50
AMBA CgHgNO,S 213.9>170.0 35 19 50
213.9>155.0 35 25 50

7 (Note): "% % ¥ (Quantitative daughter ions).
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Table 2 Standard curves of mesotrione and its metabolites

wEY) PRk 2% e RIEN | FHRFREL
Compound Standard curve Linearity range/(pg/L) r
) %5 (Solvent): y=14279.4 x +4190.7 0.999 9
T B mesotrione 0.1~200
FEJR (Matrix): y=12249.0 x + 1 879.7 0.999 8
7 (Solvent): y=3745.7 x + 4 268.6 0.999 7
MNBA 1~200
FEJR (Matrix): y=3 113.4x+2794.2 0.999 1
WA (Solvent): y=4759.9x+1392.2 0.999 8
AMBA 0.5~200
LR (Matrix): y=4326.9x+1049.8 0.999 7

2.6 FIEHERENBEZRE

5L (£ 3) B 4E 0.3~50 pg/kg A,
i 5. MNBA A2 AMBA £ 13 o ) P 24 o %
TE 73%~97% 2 [a], A X bW 2 (RSD) 7

2.4%~12.9% 2 [f] (n=5). 7E 10 png/kg KV b#%%
TEITEAE P AR - (55 - pH 6.4, 411
pH 4.6) F FRE M. 4% (B 6) K. HH|
WCERAE T1%~85% 2. [H), FREIX LR EH TA

®3 HEEERREREYE DR PR R ERMEIRERE (1=5)

Table 3  Average recoveries and RSDs of mesotrione and its metabolite from soil (n=5)

wEw IR Re2Elies AR v 22
Compound Spiked level/(pg/kg) Average recovery/% RSD/%

T f 5 mesotrione 0.3 78 12.9
10 83 43
50 82 2.4
MNBA 1.0 94 9.4
10 97 6.5
50 93 35
AMBA 0.6 74 11.2
10 75 3.6
50 73 33
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