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Solanaceae and the other related families of plants produce tropane alkaloids
(TAs) at the high concentrations, particularly in case of Datura stramonium and
Brugmansia arborea seeds. TAs are a group of over 200 secondary metabolites,
found in all parts of the tropane alkaloids containing plants and they have
anticholinergic effect due to being the antagonists of acetylcholine muscarinic
receptors in mammals.

Tea, one of the most popular drinks in the world, has many beneficial effects on
human health such as phenolic compounds, but can be accidentally contaminated
with Solanaceae seeds during harvest. In fact, tea is one of the most potential
matrices that can be contaminated with these type of seeds.

 Out of the 10 tested mint tea samples three of them contained atropine and

scopolamine in the concentrations above the LOQ. Although this research

was conducted on relatively small number of mint tea samples, the obtained

results, which are not indicating the serious health concern in this case, are

undoubtedly accentuating the need for monitoring the TAs presence in

herbal teas.
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10 mL of extract + QuEChERS 
Extraction Packets EN Method 

(4g MgSO4, 1g NaCl,
1 g C6H5Na3O7, 0.5 g C6H8Na2O8)
close the tubes and shake vigorously 

vortex 2 min
centrifugation 10 min/7500 rpm

40 mL acetonitrile (1% HCOOH)
shaker 60 min 200 rpm/min

centrifugation 5 min/7000 rpm

2 g homogenized sample (in centrifuge tubes of 50 
mL) + 10 mL water (rest for 10 min) + 50 µL IS (10 
µg/mL)

6 mL of extract cleand up over dSPE
(150 mg MgSO4 + 25 mg PSA + 25 mg C18)

vortex 2 min, centrifugation 5 min/16000 
rpm

2 mL aliquot dryness in the steam of nitrogen
reconstitution in1 mL of mobile phase

LC-MS/MS
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voltege (V)

Collision 

energy (V)

AT 289.2 9.63 290.2 124.2*

93.2

77.1

166

166

166

24

36

68

SC 303.2 8.42 304.2 156

138.2*

103.2

166

166

166

12

24

44

LC-ESI-MS/MS parameters for the analysis of AT and SC in MRM mode

*Quantification product ion

Tea sample 1 2 3 4 5

Atropine * 5.41 * 7.23 *

Scopolamine * 1.92 * 2.66 *

Tea sample 6 7 8 9 10

Atropine * * * * 4.27

Scopolamine * * * * 1.08

*Detection < LOD

Since the detections in the analysed samples are not so high, the results
do not indicate a serious health concern related to the exposure to
tropane alkaloids through the consumption of mint tea. But, Goncalves et
al. (2020) indicated that the intoxications by the TAs have been reported
several times during the past decades, which were the result of the
contaminated herbal teas consumption. The main ingestion route was
through contaminated or mislabelled tea. Drinking the marshmallow root
tea (Althaea officinalis) contaminated with the deadly nightshade
(Atropa belladonna) led to the hospitalization of four persons in the
Netherlands in 2013. The Israelian market survey in 2015 showed that
80% of the peppermint samples were contaminated with atropine and
scopolamine with the mean values being 171 μg/kg (range: 90 20–208
μg/kg) and 81 μg/kg (range: 14–171 μg/kg), respectively.
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