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Bt &5 B FRE B e/ e 5L 8 AR R R B &
SR E % Z B & (Joint FAO/WHO Expert
Committee on Food Additives, JECFA)#E H i
LA HEY E R ANEFFRIE (provisional
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FE AT BT 7T - H AR B 2 &
e B P b B O v R DA T T T S B R R
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Investigation on the Test Method for Perchlorate
in Tea

WEI-CHING HUNG, HSIEN-CHEN CHANG, MEI-HUA CHANG,
CHIA-DING LIAO, YA-MIN KAO, DER-YUAN WANG
AND HWEI-FANG CHENG

Division of Research and Analysis, TFDA

ABSTRACT

Perchlorate is a new environmental pollutant and can cause thyroid dysfunction. It occurs as a
contaminant arising from the irrigation water, fertilizers and soil during tea tree cultivation. Recently,
residue perchlorate in tea reported by foreign media in Feb 2016 led to great concern to the European
Union and caught our attention to develop a test method of perchlorate in tea. In this study, the tea
sample was added with an internal standard and then dissolved in deionized water. The sample solution
was extracted with methanol containing 1% formic acid and centrifuged. The filtrate was further diluted
before analysis by a liquid chromatograph-tandem mass spectrometer (LC/MS/MS) in multiple reaction
monitoring (MRM) mode. The calibration curve was established by adding standard to the blank green
tea sample. The green tea samples spiked with 0.2 and 0.4 mg/kg perchlorate standards were used
for the recovery tests. The average recoveries were 78.0 and 99.0%, respectively. The coefficients of
variation were 5.8 and 6.6%, respectively. The limit of quantification (LOQ) of this method was 0.1 mg/
kg, which was lower than the EU limit of perchlorate (0.75 mg/kg) as a reference for intra-union trade.
Twenty imported tea samples from Southeast Asia and 5 Taiwan local tea samples were evaluated by the
developed method. The results showed that the concentrations of perchlorate in one Vietnamese green tea
and one Vietnamese black tea were 0.2 and 4.77 ppm, respectively; and those in the remaining 18 samples
from Southeast Asia perchlorate was not detected. One oolong tea and one green tea powder were found
to contain 0.68 and 0.83 ppm of perchlorate, respectively; and those in the remaining 3 Taiwanese samples
perchlorate was not detected. The method showed good accuracy and reproducibility. A full version of the

method was published and made available to the public.

Key words: perchlorate, tea, LC/MS/MS



