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Determination of mancozeb and propineb in vegetables with UPLC-MS/

MS
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(1. Department of Pharmaceutical Analysis Faculty of Pharmacy Fuijan Medical University Fuzhou
350004; 2. Fujian Inspection and Research Institute for Product Quality National Center of Processed
Food Quality Supervision and Inspection( Fuzhou) Fuzhou 350002)

Abstract: A sensitivity and reproducibility method was developed for the determination of the
mancozeb and propineb pesticides in vegetables by ultra high performance liquid chromatography—
tandem quadrupole mass spectrometry( UPLC-MS/MS) . The samples were derived with methyl iodide
and then extracted by hexane for liquid — liquid extraction. The conditions of derivatization and the
extraction method were optimized and the quantitative analysis of external standard method were carried
out. The method has a good linear relationship and the linear regression coefficients were greater than
0.995. The linear ranges of mancozeb and propineb in vegetable were 6. 89 to 344. 5 ng/mL and 6. 15
to 307.5 ng/mL respectively. And the limits of detection were less than 1 pg/kg. The recoveries of
mancozeb and propineb were ranged from 83.1% to 97.6% and the relative standard deviations
(RSD n=6) in the range of 4.3% ~ 13% . This method can effectively satisfy the requirements for
residue detection of mancozeb and propineb pesticides in vegetables.
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GB 2763 -2014  SN/T 0711 - 2011 :
" 5.0 mL
SN/T 0711 -2011 50 mL 5.0 wg/mL o
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0 5.0 mL EDTA
N 10 ~300 ng/mL
1.3
5.00 ¢ 0.20 g L-
5 min 20.0 mL
o SN/T 0711 -2011 EDTA 10 min
. N 4°C 10000 r/min S min;
UPLC-MS/MS 5.0 mL 50 mL 0.5 mL
o 200 wL 2 mol/L HCI ;
200 pL 2 min
30 min 100 pL ;
5 mL 2 min
o 10 mL 5 mL
1 1 ; 40°C N,
1.1 1.0 mL 0.2 pm PTFE
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Table 1 Characteristic ions and other mass spectrometric parameters

Parent ion Daughter ions Cone voltage Collision energy
Analytes

(m/z) (m/z) A% /eV

Trimethyl derivative of mancozeb 255 134 15 10
207 15 6

Tetramethyl derivative of mancozeb 269 148 10 18
75 10 18

Trimethyl derivative of propineb 269 148" 10 18
221 12 10

Tetramethyl derivative of propineb 283 89" 12 25
162 12 12

Note 1: * Quantitation ion; Note 2: Derived agent should be enough for mancozeb and propinebreaction to generate tetramethyl

derivative and the results were quantified by peak area.
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Fig. 1 The mass spectra of MS scan of derivatives of mancozeb and propineb
(a) Trimethyl derivative of mancozeb; ('b) Tetramethyl derivative of mancozeb; ( ¢) Trimethyl derivative of propineb;

(d) Tetramethyl derivative of propineb
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Fig. 2 The mass spectra of MS/MS scan of derivatives of

mancozeb and propineb

(a) Trimethyl derivative of mancozeb;

(b)

Tetramethyl

derivative of mancozeb; (¢) Trimethyl derivative of propineb;

(d) Tetramethyl derivative of propineb
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Fig.3 TIC and SIM chromatograms of mancozeb and

propineb derivatives

( a) Trimethyl derivative of mancozeb( RT =4. 93 min) ;

(b) Tetramethyl derivative of mancozeh( RT =5. 86 min) ;
(¢) Trimethyl derivative of propineb ( RT =5.25 and 5.35
min) ; ( d) Tetramethyl derivative of propineb( RT =6. 21 min)
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Table 2 Peak area ratios of mancozeb derivatives

Mancozeb three

Mancozeb four

Number Concentration of standard substituted derivatives substituted derivatives Peak area Mean RSD/%
solution/( ng/mL) ratio
255 > 134 Peak area 269 >75 Peak area
1 6. 89 479 209 2.29
2 17.2 1037 401 2.59
3 34.4 1318 651 2.02 2.22 13
4 68.9 2079 1016 2.05
5 172.2 6099 3268 1.87
6 344.5 15529 6274 2.48
3
Table 3 Peak area ratio of propineb derivatives
Propineb three Propineb four
Number Concentration of standard substituted derivatives substituted derivatives Peak area Mean RSD/%
solution/( ng/mlL) ratio
269 > 148 Peak area 283 > 162 Peak area
1 6.15 593 61 9.72
2 15.4 1920 206 9.32
3 30.7 5000 640 7.81 8.27 13
4 61.5 10000 1384 7.23
5 153.7 30137 3994 7.55
6 307.5 63882 7976 8.01
2.6 (p)
5.0 mL 50 mL (Y)
344.5 ng/mL
307.5 ng/mL 20 50 100 4
200 pL 3.445 pg/mL o
3.075 pg/mL 50 8 ng/mL 3
100 pL 1.3 0 10
4,
4
Table 4 Linear equations and limits of detection for mancozeb and propineb
Analytes Linear range/( ng/mlL) Linear equation R LOD™ (CS2) /( pglkg) LOQ(CS2) /( pelke)
Mancozeb 6.89 ~344.5 Y=17.96p +41.71 0. 996 0.2 0.5
propineb 6.15~307.5 Y =25.69p -90.22 0. 996 0.7 2.3
* Colculate by carbon disulfide ( CS,)
2.7 85.4% ~96.3%

RSD  4.3% ~13% ;
83.1% ~97. 6% RSD 4.3% ~11%

o
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5 1136.7 5.42
(n=6) 32.3 mg/kg GB 2763 —2016

Table 5 Spiked recoveries and relative standard

deviations( RSDs) of mancozeb and propineb

in bean sprout (7 =6)

Spiked level/ Bean sprout .
Analytes
( pel/ke) Recovery/% RSD/% 3
Mancozeb 6. 890 85.4 8.5
13.78 96.3 13
137.8 91.6 4.3
propineb 6. 150 97.6 1 - ’
12.30 92.4 8.8
123.0 83.1 4.3
m/z 269 /75
2.8 m/z 283 /89 0
12 o
12 11
o 2
GB 2763 -2016 3 o
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