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Accumulation of Soil Arsenic by Panax notoginseng and Its Associated
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YAN Xiu-lan' ,LIAO Xiao-yong', YU Bing-bing' ,ZHANG Wen-bin’

(1. Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China;
2. Wenshan Sanqi Research Institute , Wenshan 663000, China)

Abstract ; Panax notoginseng is a valued traditional Chinese medical herb. In this study,the arsenic (As) contamination of soil in P.
notoginseng plantation area in Wenshan ( Yunnan, China) was investigated; the absorption and accumulation of soil As by the P.
notoginseng was revealed; and the associated health risk was evaluated. The results revealed that the soil As concentrations ranged
between 6. 9-242. 0 mg-kg™'. Arsenic concentrations in 48% of the total soil samples were >40 mg-kg™'. The As concentrations in
24% of main root samples,81% of fibrous root samples,14% of stem samples,57% of leaf samples,and 44% of flower/fruit samples
were greater than the regulation concentration of 2.0 mg-kg™'. Arsenic accumulation in the main root increased with the soil As
concentration at soil As concentrations <100 mg-kg™" but sharply decreased with the soil As concentration at soil As concentrations
>100 mg-kg™'. With increasing soil As concentration, the total biomass of P. notoginseng and the main root biomass decreased.
Calculating with the As concentration in different parts of Sanqi P. notoginseng plants,percent of the average ingestion rates of As with
ADI regulated by FAO/WHO showed fibrous root > leave > flower/fruit > main root > stem. Based on the As concentration in the main
root, the daily As intake accounted for a mean fraction of 12.83 % (maximum 45.87 % ) of the acceptable daily intake specified by
FAO/WHO, and the ratio increased with the increasing of soil As concentration. Arsenic contamination of soil and P. notoginseng at the
plantation area of Wenshan should not be neglected, and effective strategies should be adopt to reduce As accumulation in the plant and
human health risk.
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Table 1  Descriptive statistics of As concentrations of soils and Sangi plants in Wenshan County
As As /mg-kg !
/mg-kg’l
21 21 21 21 21 9
6.90 0.24 0.62 0.11 0.59 0.02
242.00 5.87 34.28 3.64 26.47 12. 84
34.12 1. 008 3.502 0. 657 2.528 0. 627
65.59 1.643 b 5.751 a 0.931 b 4.626 a 2.959 ab
64.99 1. 568 7. 465 0. 885 6.152 4.203
1.76 1.774 3.135 2. 060 2.651 1. 879
2. 68 2.452 11. 176 3. 894 7.830 3.893
(>1.0mgkg™')/% 52 86 19 76 44
(>2.0mg-kg™')/% 24 81 14 57 44
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Fig.2  As concentrations of different part of different year-old Sanqi plants
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Table 2 As bioconcentration factor and ratio of different parts of 2-year-old Sanqi plants
/ / / / / / / /
15 15 15 15 8 15 15 15
0.010 0. 064 0. 005 0. 009 0. 001 0. 087 0.21 1.30
0.12 0.55 0.12 0.41 0.230 3.42 10. 44 8.25
0. 042 0.14 0. 025 0.11 0. 098 0.79 2.63 2.84
0. 045 0.16 0.032 0.13 0.098 0.89 3.33 3.75
0.025 0.12 0. 026 0.11 0. 089 0. 80 3.15 2.31
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