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Fig. 1 Chemical structures of amicarbazone ( AMZ) N~ 1 1-dimeth-ylethyl) 4 5-dihydro3- 1-methyle—
thyl) 5-exodH- 2 4+riazoled —carboxamide ( DA) and N—( 1 -dimethylethyl) 4 5-dihydro3~ 1-hydroxy—
1-methylethyl) 5-oxodH- 2 4-riazoled -ecarboxamide( ISO)

2
2.1
LC-8030 - ( Shimadzu ); ECC ( 100 mm x
3.0mm 2.7 pm Agilent ); MXF ( Dragonlab ); 5415D (
Eppendorf ) ; GCB( Graphitized carbon black 40 ~100 pm ) .C5(40 ~60 um) PSA(
N- 40 ~60 pm) .0.22 pm ( ) ( Merck
) ; NaCl. MgSO, - ( ); Milli-Q .
DA ISO ( Arysta LifeScience ) o
1000 mg/L o o
2.2
500 g
; 20 500 ¢ o
2.2.1 5.0 g( 0.01 g)
25 mL SmlL 10 mL JdgNaCl 3¢ MgSO, 3 min.,
3000 r/min 5 min 1 mL 50 mg GCB.50 mg C;; 150 mg MgSO, 2 mL
1 min. 8000 r/min 5 min 0.22 pm o
2.2.2 2.5 ¢( 0.01 g) 25 mL
10 mL. .10 mL I gNaCl 3¢ MgSO, 2.2.1
2.3
A 5 mmol/L B ; 0.3 mL/min; 0 ~1.5 min 10%
B;1.5~2.0 min 10% ~90% B; 2.0 ~6.0 min 90% B. 40 C; 5 pLe
( ESI) ; 400°C; 1.5 L/min (N, 99.99%) ;
15.0 L/min (N, 99.99%) ; 3.5 kV; ( Desolvation line DL)
250 C; ( Collision induced dissociation CID) 230 kPa ( Ar 99.999%) , 3
1.
3
3.1



o EST* AMZ DA M-H ° ISO M-Na *

1 3
Table 1 LC-MS/MS conditions in ESI* mode for AMZ ISO and DA

- . Retention time Quantification ion Collision energy Diagnostic ion Collision energy
Compound  Molecular weight ( min) transition ( m/z) (eV) transition ( m/z) (eV)
AMZ 241 5.14 241/143 17 241/55 15
ISO 242 5.16 265/166 13 265/148 18
DA 226 5.06 2277128 25 227/113 13
6812 o AMZ DA 100 p.,g/L\ ISO 600000
200 pg/L T soooo0r
( A) 0.5% ( B) :?; 400000+ :;
3 o 3 £
= 300000+
- 0.5% &
= 200000
( 2). - (A) Z
5 mmol /L ( C) 100000
U - - -
3 - 150 AMZ ISO DA
AMZ DA - A/nm
5 mmol /L o 2 (A
5 mmol/L 3 -, B: 0.5% o C -5 mmol /L )
R Fig.2 Effect of mobile phase on target compounds ( A:
3.2 Methanol-water; B: methanol-water consisted of 0.5%
QuE ChERS formic acid; C: methanol-water consisted of 5 mmol/L
10 17 ammonium acetate)
11 8
5 g 2.5 ¢( 2.5 ¢) 5 mL
10 mL 2.2 2.3 o
3 89% ~109% o AMZ.DA
ISO 89% ~105% T5% ~81%  62% ~718% DA ISO
(2o
o 2.5¢g 10 mL.
10 mL DA ISO 3
90.9% ~111.0% 3.2% ~6.3%( 4) .
3 5 mL
( 2.5¢ 10 mL) 10 mL .
2 S5mlL 10 mL
Table 2 Recoveries and RSD of target objects in corn plant with 5 mL of water and 10 mL of acetonitrile ( n =5)
AMZ DA ISO
Matrix Spiked levels RSD RSD RSD
(pg/ke) Recoveries (% n=5) Recoveries (% n=5) Recoveries (% n=5)
500 95.5 2.9 74.8 4.4 62.1 8.6
G . 100 89.3 4.9 81.7 4.9 77.8 5.2
orn plant

5 104.8 4.5 77.2 4.1 64.4 3.1
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3.3
QuEChERS
C,s GCB  PSA 20813 3 (
50 mg) 3 ( 100 pg/L) PSA
AMZ DA 9% 80%) ISO (
41%) Cy; GCB 3 ( 102% ~119%) .
50 mg GCB.50 mg C;; 150 mg MgSO, o
3.4 N
1 ~1000 pg/L () (x wg/L)
o 2 1 ~ 1000 pg/L
(R*=0.9929 ~0.9995) , 3 (S/N) . AMZ.DA IS0
(LOD) 0.1~1.0 pg/kge
( TUPAC)
19 . . . 12 .
n = - )/
Inl <10% B 3 n
-65% ~ —12% 3 3

33

Table 3 Results of matrix-matched calibration curves matrix-matched ( without purification) calibration curves solvent calibra—
tion curves matrix effects ( ME) and LOD in matrices

Compounds Matrix Linear regression C.(zlrr.elation2 Matrix effects LOD
equation coefficient( R”) (n %) ( pg/kg)
Acetonitrile ¥y =98687x +1.3E +6 0.9980 . -
Fresh corn® y =24801x +43755 0.9967 -74.87 -
Fresh corn” ¥ =34849x +45606 0.9987 —64.69 0.2
AMZ Corn® y=27011x +47971 0.9996 -72.63 -
Com” ¥ =43239x +35019 0.9993 -56.19 0.2
Corn plant® ¥ =80140x + 69339 0.9995 -18.79 -
Corn plant” y=85871x +1.2E +6 0.9994 ~12.99 0.1
__________________________________ Acetonitrile  y=8548.3xy+12032  0.9983 - -
Fresh corn® ¥ =3194.9x +21752 0.9996 —62.62 -
Fresh corn” y =4093. 3x + 37595 0.9993 -52.11 0.8
DA Corn® y =2886.3x +5725.0 0.9999 —66.23 -
Com” y =4800. 4x +33175 0.9995 —43.84 0.8
Corn plant® y =7228. 6x + 58699 0.9995 -15.44 -
Corn plant” y =7522. 2x +22525 0.9980 -12.00 0.6
__________________________________ Acetonitrile  y=6843.4y+27233  0.9933 - -
Fresh corn® y =2001. 1x + 13189 0.9991 -70.76 -
Fresh corn” y =2870. 7x +42031 0.9983 -58.05 1.0
1SO Corn® y =3497. 1x +27022 0.9997 -48.90 -
Comn” y =3815. 6x +91143 0.9929 —44.24 0.8
Corn plant® y =4430. 8x + 10912 0.9996 -35.25 -
Corn plant” y =5384. 2x +21478 0.9956 -21.32 0.8
wyr “7 .

“_»

a” means the matrix-matched calibration curves without purification by dispersive solid phase extraction

bration curves with purification by d-SPE.

“b” means the matrix-matched cali—
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4.7% ~22.4% N
3 o
3.5
N AMZ.DA ISO 30 min
2.2 2.3 4 3
.3 85% ~111% (RSD,)  2.3% ~9.1%
(RSD,) 3.1% ~11.0%
2, DA IS0
5 peglkg EPA o
4 AMZ DA ISO (n=10 %) (RSD, %)
(RSD, %)
Table 4  Standard addition recoveries intra~day RSD and inter-day RSD for AMZ DA SO in corn and its plant
AMZ DA ISO
Matsi ?pik«fd RSD,”  RSDy** RSD,"  RSDy** RSD,”  RSDy**
1 2vels
A ( ;fgffk;) Recoveries n( :705) n(:cyi()) Recoveries rf Z/DS) n(:qfO) Recoveries ’S :705) n(:q?())
500 100.0 2.3 5.0 97.9 6.1 5.3 88.6 4.0 5.7
Corn 100 93.5 7.0 6.9 93.6 6.0 7.6 91.2 3.6 5.9
5 101.5 4.7 7.8 103.8 7.5 10.7 88.8 4.4 8.0
500 96.8 2.4 3.1 91.4 3.3 4.6 103.2 4.6 4.3
. 100 102.4 2.4 5.0 102.9 2.1 4.0 99.8 3.2 9.0
Fresh corn
5 109.0 4.5 6.4 91.1 9.1 11.0 92.0 8.4 10.7
500 100.4 4.2 5.6 109.0 3.7 .4 105.5 3.8 5.1
C 1 100 91.8 3.2 5.1 110.0 3.7 .3 111.0 6.3 6.9
orn plant
5 100. 1 3.4 7.9 90.9 4.1 10.7 85.1 5.0 4
x (RSD, %) n=5; %%: (RSDy %) n=10.
* . Intra-day relative standard deviations ( RSD, %) n=35; * *. Inter-day relative standard deviations (RSD; %) n=10.
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Determination of Amicarbazone and Its Metabolites in Corn
and Its Plant with a Modified QuUEChERS by Liquid
Chromatography-Tandem Mass Spectrometry

DONG Mao-Feng BAI Bing TANG HongXia WANG Wei-Min ZHAO Zhi-Hui HAN Zheng SONG Wei-Guo’
( Institute for Agro+ood Standards and Testing Technology
Shanghai Academy of Agricultural Sciences Shanghai 201403 ~ China)

Abstract A modified QuEChERS ( Quick Easy Cheap Effective Rugged and Safe) method was
developed to analyze amicarbazone and its Metabolites residues in corn and its plant with liquid
chromatography-tandem mass spectrometry ( LC-MS/MS) detection. After extracted with MeCN and purified
with graphite carbon black ( GCB) and with C 4 as dispersive solid phase extraction the sample was measured
by LC-MS/MS equipped an Agilent EC-C,; column with methanol-5 mmol/L. ammoniumacetate as mobile
phase. The linear range was 1 — 1000 wg/L and the recoveries ranged from 85. 1% - 111. 0% with the
relative standard deviations ( RSDs) of 2.3% —11.0% . The limit of quantification ( LOQ) was 5 wg/kg. The
residues of amicarbazone ( AMZ) and its metabolites ( DA and ISO) were lower than the limit of detection
( LOQ) in 15 samples obtained from local markets. The results showed that the method was simple fast and
efficient for analysis of amicarbazone and its metabolites in corn matrices.

Keywords Amicarbazone; Metabolites; Corn; Liquid chromatography-tandem mass spectrometry;

QuEChERS
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