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Anthraquinone contamination levels and exposure risk assessment in tea for sale in border areas
XIE Qianqianl , SONG Yan?, YONG Lingz, XIAO Xiao?, SUI Haixia®’, WANG Yin'
(1. Hangzhou Medical College, Zhejiang Hangzhou, 310013, China;2. China National Center for Food
Safety Risk Assessment, Key Laboratory of Food Safety Risk Assessment, National Health
Commission of the People’s Republic of China, Beijing 100022, China)

Abstract: Objective To investigate the contamination levels of anthraquinone (9, 10-anthraquinone as representative )
in tea for sale in border areas in China, and to assess the exposure level and health risk of anthraquinone for residents.
Methods The content of anthraquinone (9, 10-anthraquinone as representative) in samples of tea for sale in border areas
was determined by gas chromatography-tandem mass spectrometry (GC-MS/MS). Based on food safety risk monitoring
data of 9, 10-anthraquinone in tea for sale in border areas from 2016 to 2017, combined with the consumption data of tea
for sale in border areas for residents in the Inner Mongolia Autonomous Region, the Tibet Autonomous Region, and
Qinghai Province, the exposure level of residents to anthraquinone through the consumption of tea for sale in border areas
was estimated by deterministic estimate methods. Exposure results were compared with the acceptable daily intake (ADT:
6.8 pg/kg*BW). Results Among 141 samples, the anthraquinone detection rate was 75. 18%, and the average content
was 0. 029 2 mg/kg. Up to now, the limit standard for anthraquinone has not yet been set in China. The maximum residue
levels (MRLs) of anthraquinone in tea are set at 0. 02 mg/kg by European Union (EU) No 1146/2014. The total over-
standard rate was 57.45%. In addition, the over-standard rate of stereotyped packaging and bulk packaging was 64. 63%
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and 47.46%, respectively. The results of the deterministic evaluation show that the average daily exposure of
anthraquinone from tea for sale in border areas of the whole population in the Inner Mongolia Autonomous Region, the
Tibet Autonomous Region, and Qinghai Province in China was 9.37x10™ wg/kg:BW, 0.013 8% of the ADI. High
consumer exposure (95" percentile, P95) was 3. 12X107° pg/kgBW, 0. 045 9% of the ADI. Among the different sex-age
groups, the average daily exposure and P95 daily exposure of women in the age group of 45-59 years were the highest,
which were 1. 41107 and 6. 16x107° pg/kg: BW, respectively. However, neither exceeded the ADI. Conclusion The
results of the exposure assessment showed that the health risk for the residents of the Inner Mongolia Autonomous Region ,
the Tibet Autonomous Region, and Qinghai Province due to dietary exposure to anthraquinone through tea for sale in
border areas was low and at an acceptable level. As anthraquinone contamination is prevalent in tea for sale in border
areas, it is necessary to identify the source of anthraquinone residue, and some effective measures should be taken to
control it. In addition, to respond positively to the limits of anthraquinone content in tea from China exported to the EU

and other countries, it is recommended that the relevant authorities should study reasonable limits for anthraquinone in tea
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as soon as possible.

Key words: Tea for sale in border areas; anthraquinone; deterministic estimate; health risk
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Table 2 Analysis of daily consumption of tea for sale in border areas
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Table 3 Daily exposure of anthraquinone via consumption of tea for sale in border areas in the whole population and the different

sex-age groups

P - s TH 2 N BRI B 55 R Y 2 %5 it/ (wg/kg- BW) FREEECPIHME Y BREEE PIS
AF i 20 ¥ia fo/ME - ROKME P50 P90 P95 P97.5 P99  ADIWE /% ADIME 4y L/ %
18~34 % % 129 6.40x107* 2.08x10° 4.54x107° 3.52x10™* 1.78x107 2.60x107° 2.96x107° 4.13x107° 0.009 4 0.038 2
18~34% 4 162 7.96x10* 2.69x10° 6.08x10° 3.91x10* 2.21x10° 2.40x10° 3.96x10° 4.79x10°° 0.0117 0.0353
35~44 %9 71 8.28x10* 1.10x107° 6.37x107° 3.91x107* 2.24x107° 2.62x107° 3.15x10° 4.18x10°° 0.0122 0.038 5
35~44 %4 94 1.00x107° 2.17x107° 1.08x107? 5.05x10°* 2.39x107° 2.90x10° 4.84x10° 6.78x10°° 0.014 7 0.042 6
45~59 % 51 128 1.02x10° 1.91x10° 8.08x107° 5.11x10™* 2.38x10° 3.59x10° 4.29x10° 6.12x10°° 0.0150 0.052 8
45~59% 4 125 1.41x107° 2.57x107° 9.65x107° 6.75%107* 3.06x107° 6.16x107° 7.92x10° 9.07x10°° 0.020 7 0.090 6
=60 % %3 62 6.47x107* 2.80x107° 4.21x107 3.92x10™* 1.20x107° 1.72x10° 2.85%10° 3.51x107° 0.009 5 0.0253
=60 % 4 52 1.14x107° 3.03x107° 8.71x107° 4.45x107* 3.17x10° 5.38x10° 7.26x10° 8.22x10°* 0.016 8 0.079 1
N 823 9.37x107* 1.10x10° 1.08x1072 4.32x10™* 2.34x107° 3.12x107° 4.75x10° 7.65x10°° 0.0138 0.0459
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