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Fig.1 The position map of soil and corresponding plant samples in the study area
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Table 1 Analytical methods and corresponding

detection limit of analyzed indicators
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Table 2 Basic statistics of heavy metals in soils of the study area
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Fig.2 Heavy metals content in different organs of tea trees in the study area
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Table 3 Distribution of heavy metals in young leaves and sprouts of tea
Bk e - o
7/ .
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e R SE AN AL AT b AR vE S R R SR L T AR
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rhtE R IE AN AL AT b AR v R R TR L T AR

Cd  0.02~0.04 0.03 0.01~0.04 0.02 1.0 LR (NY659—2003)
e RS E AL AT b b v S i AR 5 R LT IR

Hg 0.0018~0.003 0.0025 0.0018~0.0035 0.0024 0.3 LB (NY659—2003)
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Table 4 Bioaccumulation factors of the five heavy metals in different organs of tea

BCF (Ph) BCF (Cr) BCF (Cd) BCF (As) BCF (Hg)
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FRE GEE PHE O P o EE VM o R P o R VM
i 8.91~64.5 33.4 42.6 6.76~79.9 28.4 80.5 224~2051 660 63.1 6.11~138 46.0 68.4
e 1.64~23.4 10.1 64.7 0.87~35.7 9.38 106 211~593 346 31 0.00~5.02 0.82 197 3.82~21.04 13.2 31.3
M 1.42~4.85 3.03 46.8 4.47~16.9 12.6 38.1 43.4~85.7 57.6 31.5 0.00~0.57 0.11 224 14.9~19.7 16.6 11.9
Bt 0.05~1.49 0.41 108 0.37~11.2 2.70 99.0 25.7~135 75.2 43.2 0.45~9.64 3.40 62.0 2.29~9.10 6.69 27.0
WEE 0.03~0.93 0.26 103 0.43~5.12 1.89 70.7 27.0~108 55.2 44.5 0.74~8.94 3.25 60.9 1.91~10.4 6.62 34.5
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Fig.3 Correlation of heavy metal content in new leaves and buds of tea with soil heavy metal, pH and Corg
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Table 5 Estimated daily intake ( EDI) of heavy metal for adults associated with the consumption of infusions
of young tea leaves and sprouts from the tea plantations in Qiongzhong County mg - (kg d)™!
e e Cu Pb Zn Cr Ni Cd As Hg
f/ME 8.78x107™*  6.29x1077  1.25x107°  3.48x107° 3.64x107*  2.16x1077  1.54x107®  1.55x107’
e wKMH 1.32x107°  1.64x107°  1.96x107°  3.57x107°  1.26x107°  1.19x107°  6.34x10™®  3.01x107’
X 1.10x107*  5.00x107®  1.61x107° 1.28x107°  5.85x10™* 5.89x1077  2.45x10™® 2.06x107’
fe/ME 8.29x10™*  1.19x10™°  1.15x107°  4.79x107° 3.01x10™*  4.31x1077  1.04x107® 1.55x107’
Bt KMH 1.22x1070  2.58x107°  1.75x107°  4.09x107°  1.28x107>  1.13x10™®  8.60x10™® 2.58x107’
FIE 1.03x107°  7.76x107®  1.37x107*  1.68x107°  5.55x10™*  7.56x1077  2.66x10°  2.13x107’
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Migration of heavy metals in the soil-tea plant system and health risks of
drinking tea: A case study of Qiongzhong County, Hainan Province

GONG Qiu-Li"*, YANG Jian-Zhou'*, WANG Zhen-Liang'*, YAN Hui’
(1. Key Laboratory of Geochemical Exploration of Ministry of Natural Resources, Langfang 065000, China; 2. Institute of Geophysical and Geochemical
Exploration, Chinese Academy of Geological Sciences ( CAGS) , Langfang 065000, China; 3. Changsha Supervision and Inspection Center of Mineral Re-
sources , Ministry of Natural Resources, Changsha 410007, China)

Abstract: This study sampled the soil and the corresponding roots, stems, and leaves (including large leaves, new leaves, and
sprouts ) of tea plants from three ecological tea plantations in Qiongzhong County, Hainan Province. Based on these samples, this study
investigated the migration of heavy metals in the soil-tea plant system and analyzed the migration patterns of heavy metals and the health
risks caused by heavy metals in tea. As indicated by the results, the Pb, Cr, Cd, As, and Hg concentrations in the soil are slightly
higher than the background values of corresponding soil elements in Hainan, showing non-significant accumulation. The enrichment of
heavy metals varies significantly in different organs of tea plants. Specifically, Cr, Zn, Pb, Hg, and Cd are enriched in roots, while
Cu and Ni are enriched in leaves; Pb, Cd, and Hg have higher concentrations in large leaves than in new leaves and sprouts, indica-
ting that these elements are enriched with the growth of leaves; Cu, Ni, and Zn have higher concentrations in sprouts than in leaves,
showing that these elements are enriched in the growing parts of leaves. Bio-concentration factors ( BCF) indicate that soil physico-
chemical composition, heavy metal species, and leaf age have effects on the absorption of heavy metals by tea leaves. The results of the
risk assessment show that the target hazard quotients ( HQ) and hazard indices (HI) of all samples are less than 1, indicating accepta-
ble health risks caused by heavy metals in tea. This study can provide a scientific basis for the prevention and control of heavy metals
in tea plantations and has a positive guiding significance for managing tea plantations and ensuring the health of tea consumers.

Key words: soil; tea; heavy metal; plant organ; health risk assessment
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