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2.1

- (ACQUITY UPLC-TQD Waters

) ; Acquity uple ® BEH C,,

(50 mm x2.1 mm 1.7 pm Waters ) ; XW-80A ( ) ;TG16-
WS ( ); ( IKA ) ; Filter Unit
(0.22 pm MILLEX-GV )
( 86.3% ): ( ): ( E N-
(PSA  Agela Technologies );L- (L-Cysteine 98.5%
); (Dimethyl sulfate 97%) ; . Mg,S0,  NaCl
2.2
: 2.9 mg 500 mL
5 mg/kg 4 C o 0.005 0.01 0.05 0.1
0.5 1.0 5.0 mg/kg 1~2d"
4.88 mL 1L 0.05 mg/kg o
2.3
10g 50 mL 0.1glL- 5 mL
30 s; 0.5¢ 10 mL 5 min
5 min; 15 min 4¢g Mg,SO, 1 g NaCl I min 8000 r/min 5 min,
1 mL 25 mg PSA.150 mg Mg,SO, 1.5 mL 3810
1 min; 3000 r/min 5 min. 0.22 pm o
2.4
2.4.1 BEH C, ; 145 C; A B 0.2%
o :0~0.5 min 10% A;0.5~1.5min 10% ~90% A;1.5 ~2.0 min 90% A;2.0 ~
2.1 min 90% ~10% A;2.1~4.0 min 10% A, :0.5 mL/min; 110 pL.
2.4.2 APCI( +) ; :3.0 kV;
150 °C; 110 V; 1500 C; N, 800 L/h; 15 V;
o m/z 241 /117 m/z241/193,
3
3.1
I—
4 2-
(EBDC-dimethyl) APCI( +) (m/z 60 ~350) M+1
(m/z241) ( 1A). m/z 241 /117
m/z 241/193( 1B)
3.2
I mL 50 mL 2.3
o 1 mL 2.3 1 mL

o

o

0.005 ~1.000 mg/kg &

y =25.496x —228. 84 r =0.9968
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Fig. 1 Mass spectram of ethylenebisditiocarbamate (EBDC) -dimethyl of full scan mode (A) and MS/
MS mode(B)
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Fig.2  Chromagram of EBDC-dimethylthe methylation standard (0. 005 mg/kg) in spiked apple
(a a") black apple sample (b b") and real apple sample(c c")
3.3
(Matrix effects)
14

o 3.2 0.005 0.01 0.05 0.5 1.0 mg/kg
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o *Matrix effect(ME) = (A -B) /B(100% (A: ;B
) 2

15 ~17

2 4 2-
Table 2 Matrix effect of EBDC—dimethyl in apple samples

Concentration Response value of Response value of the Matrix effects
(mg/kg) matrix-matched standard solvent standard
0.005 165. 50 152.25 8.60
0.01 337.38 319.10 5.73
0.05 1576.12 1714.38 -8.06
0.5 7394. 68 8724.16 -15.24
1 12668. 67 15859. 67 -20.12
3.4
0.05 0.1 0.5 5 mg/kg ImlL 10¢g
0.005 0.01 0.05 0.5 mg/kg 3
R 2.3 N . Table 3 Recoveries of mancozeb in apple samples
( 3) ° 3 Spiked (% ng;erv RSD
88.71% ~109.39% ; (me/ke) %)
5.87% ~8.72% 0.5 109.4 7.6
0.05 95.0 6.1
° 0.01 88.7 5.9
3.5 0.005 108.2 8.7
0.005 mg/kg
3 10 (LOD)
0.25 pg/kg (LOQ)  0.83 pg/kg( ).
1h 1 5
1.9% ; 5 2.07%
3.6
10g 2.3 2.4
UPLC-MS/MS . 0.1 mg/kg(  2C).
. (RAQCG) ™
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Simplified Method for Determination of Mancozeb Residues in
Apple Using Ultra Performance Liquid
Chromatography-Mass Spectrometry

CHEN Wu—~Ying' > DONG Feng-Shou”' LIU Xin-Gang' QIN Dong-Mei’ LIAO XiaodLan’
CHENG Li' WANG Chen-Rui' ZHENG Yong-Quan”'
"(Institute of Plant Protection Chinese Academy of Agricultural Sciences Key laboratory of Pesticide Chemistry and Application
Ministry of Agriculture Beijing 100193)
*(College of Bio-Safety Science & Teechnology Hunan Agricultural University Changsha 410123)
* (Institute for the Control of Agrochemicals Ministry of Agriculture Beijing 100125)

Abstract It is difficult to directly determine mancozeb because they are insoluble in general solvents. And
the residue analysis in agricultural and crops is more complicated currently. In this study a rapid method has
been developed for the determination of germicide mancozeb residues in apple. The mancozeb of apple
sample which was methylated by dimethyl sulfate was extracted by the Quick easy cheap effective
rugged and safe method and detected by ultra performance liquid chromatography-mass spectrometry under
multiple reaction monitoring mode then quantified by matrix-match standard solution. The qualitative results
were obtained based on retention time the precursor ion and two daughter ions and the quantitation results
were on the intension of the characteristic m/z 241/117 ion and m/z 241/193 ion. Average recoveries of man—
cozeb in apple samples were found in the range of 88. 7% —109.4% at four spiking levels from 0. 005 to
0.5 mg/kg with relative standard deviations of 5.9% —8.7% . Limits of detection of mancozeb were 2.5 x
10 * mg/kg while limits of quantification were 8.3 x 10 ™% mg/kg. The method is simple rapid and
accurate and can meet the requirements of the domestic and international legislation.
Keywords Ulira performance liquid chromatography-mass spectrometry; Dispersion solid phase extraction;
Methylation; Mancozeb; Apple
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