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Deter mination of 6 pesticide residuesin tea by ultra performance liquid
chromatogr aphy-tandem mass spectrometry

ZHONG Ling-Li, HU Li, LEI Shao-Rong, GUO Ling-An*, MAO lJian-Fei, LI Xi, YE Xian-Lin

(Analysis and Testing Center of Sichuan Academy of Agricultural Sciences, Chengdu 610066, China)

ABSTRACT: Objective To develop a method for the determination of 6 kinds of pesticide residues (imidacloprid,
carbendazim, acetamiprid, isocarbophos, triazophos and isofenphos-methyl) in tea by ultra performance liquid
chromatography-tandem mass spectrometry(UPLC-MS/MS). Methods  The samples were extracted with
acetonitrile, then concentrated and cleaned up by NH, solid phase extraction (SPE) using dichloromethane-methanol
(9:1, V/V) as elution solution. Samples were prepared after concentration and constant volume, and separated by
Thermo Cig (2.1 mmx50 mm, 1.7 pm) column using water-methanol-acetonitrile as mobile phase for the gradient
elution at the flow rate of 0.3 mL/min. The target compounds were determined by UPLC-MS/MS under multi
reaction monitoring (MRM) mode, and then quantitatively analyzed by external standard method using the
matrix-matched standard solution. Results Six kinds of pesticides had good linear relationships between peak areas
and concentrations in the range of 0.005~0.25 pg/mL, and the correlation coefficients were 0.9973~0.9998. The
spiked recoveries of 6 kinds of pesticides in tea were ranged from 72.4% to 106.6% at the spiked levels of 0.005,
0.025 and 0.25 mg/kg, with relative standard deviations of 1.6%~10.0%. The limits of quantification were 0.5~5
ug/kg. Conclusion  This method is rapid and simple, and can be applied for the determination of 6 kinds of pesticide
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(imidacloprid, carbendazim, acetamiprid, isocarbophos, triazophos and isofenphos-methyl) residues in tea.
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/min /(m/2) /(M/2) N /eV
2.78 255.97 209%*, 175.05 22 22,16
2.99 192.03 132.03*, 160.05 26 30,18
3.18 223.28 56.08%*, 126.06 26 22,16
4.64 312.3 236.2,270.2* 26 14,12
5.07 3144 119. 3, 162. 3* 26 32,20
5.35 332.4 231.2,273. 2% 10 16, 4
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Fig. 1 Chromatogram of total ion current (TIC) of the spiked tea
sample (0.025 mg/kg)
1. imidacloprid, 2. carbendazim, 3. acetamiprid, 4. isocarbophos,
5. triazophos, 6. isofenphos-methyl

2

Fig. 2 Comparison of peak response between standard
solution and standard solution in tea matrix
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Table2 Regression equations, correlation coefficients and
’ LOQ of 6 kinds of pesticides

0.005 0.025 0.25mgke 6
(RSD) 3 , LOQ(pg/kg)

72.4%~106.6%, RSD  1.6%~10.0% , NH, Y=92.94X+34.50 0.9998 50

, UPLC-MS/MS 6

Y=2221.94X+3674.90 0.9995 0.5

36 iﬂﬁﬁ:‘ﬁ'a;ﬂﬂi Y=449.66X+1218.23 0.9983 2.0

5 , 2 Y=35.18X+183.11 0.9973 1.0

; 0.021 mg/kg  0.051 mg/kg; Y=68.63%-246.27 0.9990 0.5

3 , 0.007~0.049 mg/kg,
1 , 0.10 mg/kg; Y=8.42X+32.13 0.9983 5.0

F 3 FMH P 6 FRAMMIREERFENIRERE (n=6)
Table3 The spiked recoveriesand RSD of 6 kinds of pesticidesin tea (n=6)

/( mg/kg)
0.005 0.025 0.25
1% RSD/% 1% RSD/% 1% RSD/%
86.8 4.5 79.5 5.6 77.1 8
97.6 5.1 76.8 29 88.5 2.4
93.3 8.8 80.2 9.2 78.7 4.5
89.2 7.9 89.5 33 75.1 3.5
75.8 10.0 81.1 6.2 72.4 1.6

93.7 4.7 106.6 6.5 89.3 9.1
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