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Tab. 2 Statistic values of heavy metal concentrations in soil around the Tonglvshan mine
(mg/kg)
P
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Fig. 2 Contents of heavy metals in edible part of vegetables(fresh weigh)
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Tab.3  Maximum allowable levels of contaminants in foods
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Fig. 3 Bio-concentration factor of heavy metals from soil to the edible part of vegetables
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2.5.1

DI= F,C (6)
> DI (pg/d)  Fy
(g/ /d)(
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5

(mg/kg) -

Cd. Cu. Pb. As
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Cd. Cu. Pb. As
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WHO Cd. Cu. Pb 57 ~
71 6 500, 200 pg/d **
Cd. Cu. Pb o
JECFA As 2
pe/kg/d * 56. 2 kg
31.6 kg
As o
5 (pg/d)
Tab.5 Daily intake of heavy metals of adult
and child around the Tonglvshan mine
Cd Cu Pb As
35.52 857.00 15.60 25.71
25.62 618.14 11.25 18.54
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Tab. 6 THQ from heavy metals via consumption

of vegetables around the Tonglvshan mine

( ) (m) Cd Cu Pb As

1.01 0.41 0.11 2.44
1.30 0.52 0.14 3.13

I (A B) <1 000

0.51 0.39 0.06 1.13
0.65 0.50 0.07 1.45

0.39 0.34 0.04 0.94

I (C D E) 1000~2 000

LIS >2 000 0.51 0.43 0.05 1.21
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0.82 0.49 0.09 1.93
THQ
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As  THQ 1 Cd. Cu. Pb  THQ
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. 3
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26 OSTAPCZUK P VALENTA P RUTEL H et al. Application

Contamination Characteristics and Health Risk for Heavy Metals via Consumption of
Vegetables Grown in Regions Affected by Tonglvshan Mine in Hubei China

CAI Li-mei' >°  WANG Qiu-shuang' > LUO Jie'> WANG Shuo'*

FENG Zhizhou® TANG Cui-hua'® YAN Zi'’
(1. Ministry of Education Key Laboratory of Oil and Gas Resources and Exploration Technologies Yangtze University Wuhan 430100 China;

2. College of Resources and Environment Yangtze University Wuhan 430100 China; 3. State Key Laboratory of Organic Geochemistry
Guangzhou Institute of Geochemistry Chinese Academy of Sciences Guangzhou 510640 China; 4. Department of Water

Resources and Environment Sun Yat-sen University Guangzhou 510275 China)

Abstract: To understand the soil heavy metal pollutions nearby the Tonglvshan mine Daye city ( Hubei
province China) the soil samples and eight types of vegetables were analyzed with their Cd Cu Pb and As
concentrations from seven sampling sites around the mine the heavy metals’ biomagnifications and the potential
risks to people’ s health were also evaluated in this study. Heavy metals were analyzed by ICP-MS the
biomagnification and health evaluation were performed by bio-concentration factor ( BCF) Influence index of
comprehensive quality (1ICQ) and target hazard quotient (THQ). The results showed the soil samples have
been seriously contaminated the mean concentrations of Cd Cu Pb and As in soils recorded as 2. 56 mg/kg

363.23 mg/kg 121.25 mg/kg and 35.96 mg/kg respectively; these were 15.06 11.83 4.54 and 2.92
times of the provincial soil averaged backgrounds respectively. Compared with the National Foods Contaminants
Limits (GB27622012) the vegetables Cd Cu and Pb concentrations were higher than the limits 40% 6% and
2% respectively whereas the As concentrations fall within the National limit. The BCF values of soil and
vegetables followed with the order of Cd > Cu > As > Pb and the heavy metals BCF values in the leafy
vegetables were all higher than the nondeafy vegetables. The 11CQ of the soil-vegetable system was calculated as
9.76 which accounted for critical heavy metals pollutions. People’ s might be exposed to the As pollutions
through the consumption of those polluted vegetables as the THQ of As via vegetable consumption was higher
than 1. The total heavy metals THQs for adult and child were 1. 71 ~ 3.98 and 2. 20 ~ 5. 10 respectively. The

people living around the Tonglvshan mine were suffering health risks through the heavy metal polluted vegetables.

Key words: Tonglvshan mine; vegetable; heavy metal; health risk



