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Distribution of three fungicides in peaches determined by liquid chromatog-
raphy—tandem mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of three kinds of fungicides (carben-
dazim, thiophanate-methyl and anilazine) in the peel and pulp of peaches by liquid chromatography—tandem
mass spectrometry (LC-MS/MS) and study their distributions in peaches. Methods The peel and pulp sepa-
rated from peaches were extracted with acetonitrile by homogenization, purified by solid-phase dispersion ex-
traction with PSA, separated by C;3 HPLC column and measured by MS/MS, respectively. The concentrations
of three kinds of fungicides in peel and pulp were calculated respectively. The results were used to study the
distribution levels in peaches. Results The LODs were 0.1, 0.2 and 10 pg/kg for carbendazim, thiophan-
ate-methyl and anilazine, respectively. Anilazine was not detected in samples. Different distribution results
were found for carbendazim and thiophanate-methyl in peel and pulp. Conclusion The method is sensitive,
accurate and easy to operate. It is suitable for the distribution study of these fungicides in peaches.
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Table1 Conditions of gradient elution

(min) B % (mL/min)
0 20 0.2
3 20 0.2
9 40 0.4
15 60 0.4
19 95 0.4

24 95 0.2
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#2 MRMS#
Table 2 Parameters of MRM

(m/z) (miz) (ms) %) (eV) V)
192/160 192/160,192/132 300 100 18,35 3
343/151 343/151,343/311 300 90 15,5 3
275/153 275/153,275/214 300 115 25,20 3
1 x10* +ESI MRM Frag=100.0V CID@18.0 (192.0000 -> 160.1...
9 -
b 8 i
> B Py 5
. 7F
mmol/L 2.5 min, 6
b b 5 [
2 4 L
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2 -
b 1 -
5 mmol/L 1 1 1 1 1 1 1 1 1 1
e s - 26 27 28 29 30 31 32 33 34
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> 50% > Fig. 2 Effects of acetonitrile percentage in dissolving
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b 3 ,
50% /
0.999
x10* +ESI MRM Frag=100.0V CID@18.0 (192.0000 -> 160.1... (LOD) (LOQ) 1
45 pg/kg LOD 10 pg/kg 2 20
40F 100 pg/kg 6
3¢ (RSD), RSD
0T 71.5%~106%  6.6%~9.7%,
25+
» RSD :86.0%~112 %  8.0%~9.2%,
sl RSD : 82.8%~117%
Lok 8.5%~11.2%
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1.5 2.0 25 3.0 35 4.0 102,
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o
Fig. 1 Effects of ammonium formate concentration in mobile 4 58.9%,
phase on retention time and signal response of carbendazim 20.7%,



97

Fz3 FEFSE(n=6)
Table 3 Method validation data(n=6)

(ng/kg) 0.2~100 0.4~400 20~1000
0.9994 0.9998 0.9995
2 ng/kg (%) 71.5~92.3 86.0~112 --
RSD (%, n=6) 9.7 8.4 --
20 pg/kg (%) 82.6~105 92.4~107 82.8~117
RSD (%, n=6) 6.6 8.0 11.2
100 pg/kg (%) 85.0~106 90.0~104 84.6~108
RSD (%, n=6) 8.4 9.2 8.5
LOD (ug/kg) 0.1 0.2 10
LOQ (ng/kg) 0.2 0.4 20
*4 HRPZEINPERERNEENTH
Table 4 The distribution of carbendazim and thiophanate-methyl in samples
(ne/kg) (ugrkg) (ng/kg) (%) (ng/kg) (ugrkg) (ng/kg) (%)
0.35 0.10 0.10 20.7 0.70 0.25 0.12 51.1
427 38.4 77.9 86.8 689 2.86 96.3 100
22.18 2.07 5.87 58.3 12.81 0.87 1.54 100
55.35 5.70 12.6 58.9 87.22 1.21 13.0 92.6
1 1) =(Cy>xm+ Cy><xmy)/(m+my), C G ,mp o, , ;2) =100
><(Cy>xmy)/(Cy><m+ Cy><xmy); 3)
80%, meta-analysis approach [J]. Food Chem Toxicol, 2010, 48: 1-6.
92.6%, [2] Ling Y, Wang H, Yong W, et al. The effects of washing and
50% ’ cooking on chlorpyrifos and its toxic metabolites in vegetables
> [J]. Food Control, 2011, 22: 54-58.
’ [3] Rasmusssen RR, Poulsen ME, Hansen HCB. Distribution of
> > multiple pesticide residues in apple segments after home proc-
> essing [J]. Food Addit Contam, 2003, 20: 1044—1063.
4 é:lél: i’l:\. [4] Kaushik G, Satya S, Naik SN. Food processing a tool to pesticide
LC-MS/MS ’ residue dissipation-A review [J]. Food Res Int, 2009, 42: 26-40.
[5] Ticha J, Hajslova J, Jech M, et al. Changes of pesticide residues
’ in apples during cold storage [J]. Food Control, 2008, 19:
’ 247-256.
[6] Zhang ZY, Liu XJ, Hong XY. et al. Effects of home preparation
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