
GC-MS/MS
analysis

Dilution 1/4

Take a aliquot of 7 ml of extract
Into a centifuge tube of 15 ml

Add 150 mg PSA
45 mg GBC

855 mg MgSO4

Shake 1 mn by hand

Weigth 2.5g of Tea completed to 10 g with
Water – Let stay 15 min – add 10 ml Acetonitrile

Add 4g MgSO4 + 1g NaCl
+ 1g NaCit-2 H2O + 0.5 g NaCit – 1.5 H20

EXPERIMENTAL :  The analytical method is based on two existing
methods : a « Quechers » extraction and clean up, followed by a 
liquid/liquid clean up for GC/MS determination set up by the ICT of 
Prague in 2012. The process is described below :
.

INTRODUCTION : Tea is the first hot consumed beverage before 
coffee in the world. Its production increases year by year with two main 
export countries : China and India. 60% of French people are used to 
drinking tea (often women!), that is to say, 230g/person/year, very far 
from British people : 2.26 kg/person/year. The increased interest has 
resulted from perceived health benefits that may be associated with tea 
consumption. The EFSA annual report of 2009 revealed that 5.8% of 
tea contained more than 5 pesticides with 9% of MRL exceedances
rates. Since 2012, tea has been included in EU regulation n°1235 –
2012 (import control plan) and the Laboratory SCL of Montpellier is 
involved in these controls (more than 200 tea analysis in 2013). Tea is 
also a very challenging matrix, very difficult to analyse due to the wide 
range of chemical properties of analytes. The purpose of this study is to 
set up a ruge analytical method.
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ANALYTICAL PROCESS

Add Internal standard
20µl BM 10 mg/l

Centrifuge 2 mn
5000 r.p.m

Centrifuge 2 mn
5000 r.p.m

RESULTS and VALIDATION DATA : In order to see the efficiency of 
the clean up, a comparison between « in house » method and the 
EURL method has been set up. The GC chromatogram « full scan »
of the two extracts show great differences between cleans up, 
principally on the suppression of the caffeine and other coelutions.

GC- Full scan chromatogram (L34 in green)

Shake 2 mn by hand

PESTICIDES IN TEAPESTICIDES IN TEA
A CHALLENGING MATRIXA CHALLENGING MATRIX ……

Liquid/Liquid Clean up :
5 ml 20% NaCl solution
1 ml ACN extract
1 ml Hexan

Dilute to 1/10 
with Water
Filter on 
PTFE

LC-MS/MS 
analysis

Dilution 1/40

A initial validation was set up with 5 recoveries at 2 levels (0.2 and 
0.020 mg/kg)  on 17 pesticides routinely found in tea: Bifenthrin, 
Cypermethrin, Fenvalerate, Lambda Cyhalothrin, Endo sulfan, 
Chlofenapyr in GC-MS/MS Bruker SCION and Acetamiprid, 
Carbendazim, Imidacloprid, Thiamethoxam, Buprofezin , 
Pyridaben, Triazophos, Dimethoate, chlorpyrifos in LC-MS/MS 
Waters XEVO TQ. 
According to the SANCO document 12495 / 2011, the mean
recoveries for all pesticides are between 70% and 120 % except for 
Carbendazime (52%), with a repeatability and reproducibility lower
than 20%. Due to the sensitivity of new instruments and despite great
dilution (1/40), the limit of quantification set up to 0.010 mg/kg.
In June 2013, The EURL carries out a proficiency test (EUPT-T-01) to 
estimate the validity of Officials Laboratories data. The preliminary
report shows good correlation between the obtained results of the « in 
house » analytical method and the reference as demonstrated in the 
copy of report :
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CONCLUSION :The EURL have already
demonstrated the difficulties of tea analysis due to 
matrix effects and the good capacity of « Quechers »
method to extract pesticides in tea. In association 
with the high pigments clean up, the liquid/liquid
clean up allow to eliminate natural analytes and to 
avoid over estimations of results in GC. It is also an 
easy means to transfer residues from acetonitrile to 
hexan for non polar pesticides in GC injections. The 
validation data shows good robustness and trueness
for all analysed pesticides. The EUPT-T01 results
confirm the efficiency of this analytical method in a 
very challenging matrix.


