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Abstract: In order to investigate the contents of Fe. Mn. Al. Zn. Se in Panaxnotoginseng (Sanchi) and evaluate the health
risk of these elements for long-term consumers of Sanchi preparations, samples of Sanchi roots were collected in
traditional production region and the surrounding areas. The contents of the five trace elements in Sanchi were analyzed
by ICP-MSand the non-carcinogenic health risk was evaluated by deterministic estimation and probabilistic estimation.
The results show that the average contents of the five trace elements in Sanchiare 1375.84, 108.31, 1213.62, 0.16,
21.99mg/kg, decreased in the order: Al>Fe>Mn>Zn>Se and the order of the hazardous quotient (HQ) values is
Fe>Al>Mn>Zn>Se. The HQ valuesare all below 1, implying no non-carcinogenic health riskof individual element for
general consumers. However, daily intakes of Fe, Al and Mnare 0.09573, 0.10759, 0.00832mg/(kg-d), which are beyond
the corresponding limits for tolerable oral intake from medicinal plants and should be controlled. Probabilistic distribution
of hazardous index (HI) values of Strace elements due to consumption of Sanchi preparation shows that 5.19% of
theconsumers havenon-carcinogenic health risk.
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Fig.1 Sampling sites in main Sanchi planting area in Yunnan Province
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Table 1 The contents of Strace elements inSanchi in different plantations (Mean £ SD, mg/kg)
'y X KFE FEARL Al Mn Fe Se Zn

A LRl 2 4 418.924218.29  86.74+44.98  294.44+166.56 0.07+0.01 18.24+3.54
B FHMEKES 5 694.42+165.24 97.95+28.83 383.79£136.51 0.08+0.01 15.78+3.72
C 5 H 1T AR 5 222.48+92.73 62.04+20.65 119.79+46.28 0.08+0.02 14.10£3.17
D M UK BT 4 305.66+87.25 54.12+14.84 124.77+47.08 0.06=0 13.85+1.36
E JE9/ €A S A e 5 564.48+159.89  31.28+13.66  368.98+160.62 0.07+0.01 12.05+0.68
F FipE R 2 4 504.16+127.78  115.27427.04  440.76+111.14 0.06+0.01 11.33+1.59
G VA IS AT 4 635.79+478.68  98.72420.25  419.40+397.44 0.05+0.03 14.92+3.81
H gl RATKRFS 5 693.92+402.14  97.20+41.09 416.18+287.6 0.05+0.03 17.40+1.94
1 i LA iy 5 1212.03£284.32  35.96£11.36  830.61+349.83 0.090.01 12.29+1.01
] b B XU 7 4 5 1292.86£681.16  49.52+25.6 2208.16+786.52 0.20+0.04 26.66+5.2
K L ETw % 5 2669.77+944.10  58.99+18.42  2328.48+1166.55 0.22+0.05 22.99+5.38
L WL BT B 5 2563.07£1243.88  46.60+15.12  2039.79+1198.79 0.23£0.04 26.26+7.03
M TR E T AR 5 2035.50£216.10  67.34£21.29  2139.53+736.60 0.20+£0.02 29.92+9.41
N o Hyoe AR 5 2361.68+881.77  45.43+11.92  2814.54+1506.57 0.26+0.06 20.90+5.54
0 [IAIRA S a4 4 2007.95£1426.65  38.41£25.69  1384.20£1094.54  0.19+0.06 20.72+5.62
P G4 EL PG i 5 4655.89+3580.81  197.51+122.62 3242.60+1190.22 0.35+0.13 29.47+11.05
Q PRI 4 SRR SR 5 931.24+718.14  66.14+26.44  1539.19+1635.3 0.21+0.04 39.11+34.90
R P SR 5 1255.70£867.10  628.54£307.03  1196.02+1033.53 0.23+0.09 28.79+5.15
S SO ELpl R A 4 1115.53£789.43  180.20+59.68  767.51+724.26 0.19+0.02 43.07+23.35

T EE 1375.84+1111.78  108.31133.92  1213.62+983.92 0.16+0.09 21.99+9.14
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Table 2 Correlation coefficient of different trace elements

n=19)
[CE oI Al Mn Fe Se Zn
Al 1
Mn 0.070 1
Fe 0.898" 0.022 1
Se 0.868" 0.275 0.919” 1
Zn 0.398 0.304 0.504"  0.700™ 1

VE RIS 56, * %7 15 35 (P<0.05), ¥ * R 7 W% 5 35 (P<0.01)
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Table3 ADD.HQ. HI values and contribution percentage

for HI of 5trace elements in Sanchi

WERIGE ADD[mg/(kg:d)] HQ  HI  7E HI PIITTHRE (%)
Al 0.10759 0.108 31.28
Mn 0.00832 0.059 17.27
Fe 0.09573 0.144 0318 41.72
Se 0.00001 0.002 0.69
Zn 0.00149 0.005 1.45
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Table 4 Best—fit distributions of major exposure factors

SR Ea T I3 Al 2
=T ALK _
Lognormal Location:0,mean:1421,SD:1367
(mg/kg)
= Mn iR)JE .
Lognormal Location:28.65,mean:109.95,SD:152.84
(mg/kg)
=t Fe Wk .
Lognormal Location:0,mean:1358,SD:1846
(mg/kg)
=trh Se W .
Lognormal Location:0,mean:0.16,SD:0.11
(mg/kg)
= zn W .
Lognormal  Location:9.27,mean:22.7,SD:13.16
(mg/kg)
—EHHEAR

Beta Location:0,mean:0.09,SD:10.33
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Table 5 Probabilistic estimator of HQ values of Fe. Al. Mn. Zn. Se in Sanchi
il 24 10th 50th 90th

Al Lognormal Location:0Mean:1.22x10 ' SD:1.67x10 " 1.71x102 7.24x10 2 2.73x10 "

Mn Lognormal Location:0Mean:6.34x10 > SD:3.91x10 * 1x10 2 3.91x10 2 1.39x10 '

Fe Lognormal Location:0Mean:1.77x10 ' SD:3.26x10 " 1.64x102 8.43x10 2 4.04x10 "

Se Lognormal Location:0Mean:2.66x10 ° SD:2.9x10° 4.82x10* 1.81x10° 5.7x10 3

Zn Lognormal Location:0Mean:6.51x10 ° SD:5.63x10 ° 1.54x10° 5.01x10° 1.31x102
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Fig.2 Probabilisticdistribution of HI values of Strace

elements due to consumption of Sanchi preparation the

blank area means the exceeding probabilities (5.19%)
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