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(ESI)  Masslynx Version 4.0; T25 Basic
( IKA ); Laborata 4000 ( Heidolph  ); JNC N-EVAPTMI12 (
Organomation ) ; Oasis HLB Cartridge ( SPE 150 mg/6 mL Waters ) o
MNBA ( Dr. Ehrenstorfer ) ; NaCl. . (
)i ( ) )i N
) o
2.2
: ACQUITY UPLC BEH Amide (100 mmx2. 1 mmx1.7 pm); 40 °C;
10 C; 5.0 pL; A 0.1% - B 1 mmol/L ( 0.1%
) 0. 3 mL/min; 0 ~1.0 min 100% A;1.0 ~2.5 min 100% ~60% A; 2.5
~4.0 min 60% ~100% A.
: ESI ; ( MRM) ; 3.5 kV; 35V;
100 °C; 300 C; 50 L/h; 600 L/h;
650 V; 0.076 Pa. 1.
1 ESI"-MS/MS

Table 1 ESI"—MS/MS conditions for the determination of mesotrione and its metabolite

Compound Molecular Hetention Parent ion Daughter Dwell time  Cone voltage ~ Collision energy
ormula ( min) (m/2) (m/3) (s) (V) (eV)
Mesotrione C,H;3NO,; S 3.1 337.94 2?(1) :2* 0.1 ;Z ;3
T GNos 3.1 243.72 169. 897 0.1 ? P
MNBA 141.89 35 18
* ( Quantitative daughter ion) ; MNBA: 4-Methylsulfonyl-2-nitrobenzoic acid.
2.3
2.3.1 10.0 ¢ 1 g NaCl 70 mL - (50:50 v/V)
10000 r/min 1 min 100 mL 30 mL - (50:50
V/V) 1 100 mL 25 mL
40 C 8 ~12 mL 25 mL
pH 2 o
2.3.2 3 mL 2 mL \3 mL Oasis HLB
2.3.1 3ml - (1:99 V/V)
6 mL - (70:30 V/V) 40 C
1 mmol /L - (25:75 V/V) 2mL 0.2 um .
2.4
0.0100 g MNBA 100 mL 100 mg/L
220 C . 1 mmol /1. —(25:75 /) 15
10 50 100 200 pg/L ; o
UPLC-MS/MS 5 L o
3
3.1
14
MNBA ESI™ o

( MS Scan) M-H



- 1271
MNBA m/z337.94  243.72,
MS Scan MNBA 350 C
MS SCAN MNBA M-H ~ ; 350 C
M-H - ; 300 °C MNBA M-H - o
300 C o
( Daughter scan) (1
m/z290.86 211.88 (N S) M-H-
HNO, ~ M-H-HNO, - CH,S0, ~ : MNBA m/z 199. 87
169.89  141.89 CO, NO CO M-H-CO, =~ M-H-
C0,-NO = M-H-CO,-NO-CO ~ ;
MNBA 1,
100, 3 100 4 5 @
80 ) 80 - [ 5
Z 60} % 5 6of
g a g
_{% 40 + : g 40 +
0t " 5 . 2 < . s
50 100 150 200 250 300 350 50 100 150 200 250 300
m/z mlz
1 (a) MNBA(b)
Fig. 1 Mass spectra of misotrione (a) and MNBA ( b) by daughter scan
3.2
BEH C,, - MNBA
0.1%
o Amide o
0.1% +1 mmol /L +1 mmol /L ( 0.1% ) 1 mmol /L
( 0.1% ) >0.1% >1 mmol /L. > pH
. 0.1% - 1 mmol /L. ( 0.1% )
3.3
o C,;  Oasis HLB
Cig 10% ~20% HLB 80% HLB
o HLB
pH 2,
3.4
N - -1 mmol/L N 0.1%
; 3 ( 2a)
- 0.1 %

-1 mmol/L
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; -1 mmol/L 75:25
( 2b) .
° lonic state Molecular state
g
3.5 B 1001 4 . 3.08
2.4 1 ~200 pg/L g sS0r [\ }k
( g/L) é 0E I I i ]
B < 0 1.0 20 30 40
t/min
Y=340. 412x+24. 819(r=0.9996) < 40 : 2o U
Y=162. 143x+122. 052( r= é 50 “
. _ § 0E 1 I 1 1
0.9989) ; MNBA Y=2 1.0 2.0 3.0 40
128. 801x+427. 996( r =0. 9997) Y
Y=53.903x+345. 363( r=0.9968) . 2 MNBA _
1 mmol /L ca. 60:40 b. 75:25
MNBA Fig.2 Total ion chromatogram( TIC) of mesotrione and
0.47 0.42 MNBA prepared by acetonitrile 1 mmol/L ammonium
acetate volume ratio: a. 60:40 b. 75:25
3.6 . 2 MNBA .
5 10 50 pe/ke
5 Table 2 Average recoveries and relative standard deviations of mesotione
and its metabolite from maize
2.3
Compound Added Average recovery RSD LOQ
° P (ng/kg) (%) (% n=5)  (psg/ke)
~ 2. 5 101.1 6.2
5~50 Mg/kg Mesotrione 10 89.5 5.3 1.0
83.8% ~101. 1% % 100.6 10-0
SD5.3% ~12. 8% y o >
R PO TR O MNBA 10 86. 1 12.8 2.0
MNBA 1. 0 50 83.8 8.9
2.0 pg/ke( S/N=10) .
3.7
24 ( » v
MNBA
MRL 0
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Determination of Mesotrione and Its Metabolite Residues in Maize
by Ultra Performance Liquid Chromatography Coupled with
Tandem Mass Spectrometry

DENG Li-Gang' *® LI Zeng-Mei’® ZHAO Shan-Cang’® CHEN Ye-Bing’® GUO Chang-Ying’® LU Fu-Sui"'
'( College of Plant Protection Shandong Agricultural University Taian 271018 China)
*( Institute of Agricultural Quality Standards and Testing Technology Research
Shandong Academy of Agricultural Sciences Jinan 250100 China)
*( Key Laboratory of Test Technology on Food Quality and Safety of Shandong Province Jinan 250100 China)

Abstract A novel method was developed for the simultaneous determination of mesotrione and its metabolite
( 4-methylsulfonyl 2-nitrobenzoic acid MNBA) in maize by ultra performance liquid chromatography coupled
with tandem mass spectrometry( UPLC-MS/MS) . The samples were extracted with acetonitrile-water ( 50:50

V/V) solutions and an aliquot of the extract was acidified to pH 2 with formic acid and then cleaned-up by
Oasis HLB cartridge. The residues were eluted from cartridge with methanol- diethyl ether ( 70:30 V/V).
The elutions were evaporated to appropriately dry under a stream of nitrogen dissolved in 2 mL
acetonitrile-1 mmol /L. ammonium acetate (75:25 V/V). The residues were analyzed by mass spectrometry
with negative ion mode using multiple-reaction monitoring ( MRM) and quantification was achieved by matrix
calibration. The method had a good linear correlation ( correlation coefficient was above 0.99) in the range of
1-200 wg/L. The average recoveries of mesotrione and MNBA were 83. 8% —101. 1% at spiked level
between 5 wg/kg and 50 wg/kg with the relative standard deviation ( RSD) between 5.3% and 12.8% . The
limits of quantification for mesotrione and MNBA were 1.0 and 2.0 pg/kg respectively.

Keywords Mesotrione; Liquid chromatography-tandem mass spectrometry; Maize; Metabolite
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