J
6._"-;[”_\5_ 14 52019 10

Eco-Environmental

Knowledge Web Asian Journal of Ecotoxicology Vol. 14, No.5 Oct. 2019

DOI: 10.7524/AJE.1673-5897.20180906003
J. 2019 14(5): 287295
Chen M Ding L. Feng L. et al. Mercury pollution in foods and related risk of human mercury exposure in typical mercury contaminated areas J . Asian

Journal of Ecotoxicology 2019 14(5) : 287295 ( in Chinese)

1 1 1 1 12+
1. 550025
2. 550081
1 2018-09-06 120181120
( . ) ( . ) 409
. : 5.99 pgekg?(3.02~30.7 pug*
kg™) 1 (20 pgokg™) 0.646~5.44 pg-kg”  1.80
~26.4 pgekg® ; 4.46 pg-kg'(3.13~8.67 ng-kg™)
0.760~7.83 pgekg”  1.59~21.9 pgekg® :
3.63 pgekg?(1.05~11.4 pgekg™) 1.12~3.78 pgekg’  2.24~12.3
pegekg? o . 3 ( N
) 0.068.0.038  0.031 pged” kg
( JECFA) 0.71 pged™ *kg™; 3 .
3 77.2%.70.8%  71.4% .
: 1673-5897( 2019) 528709 D X171.5 DA

Mercury Pollution in Foods and Related Risk of Human Mercury Expo-—
sure in Typical Mercury Contaminated Areas

Chen Min' Ding Li' Feng Lin' Wang Huiqun' Li Ping' >~

1. School of Public Health Guizhou Medical University Guiyang 550025 China

2. State Key Laboratory of Environmental Geochemistry Institute of Geochemistry Chinese Academy of Sciences Guiyang 550081 China
Received 6 September 2018 accepted 20 November 2018

Abstract: To evaluate the risk of mercury ( Hg) exposure through foods consumption for local residents a total of
409 rice vegetables and fish samples were collected from Pb/Zn smelting gold mining and coal-fired power
plants areas. Total Hg ( THg) concentrations in rice samples collected from Pb/Zn smelting area averaged at 5.99
pgekg” ((geomean) with a range of 3.02 to 30.7 pgekg™ and 1 sample exceeded the national food standard for THg
in rice (20 pgekg™) . THg concentrations in vegetable and fish samples ranged from 0.646 to 5.44 wgekg”and from
1.80 to 26.4 pgekg” respectively which did not exceed national food safety standard. THg concentrations in rice
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samples collected from gold mining area averaged at 4.46 pwg*kg” ( geomean) with a range of 3.13 to 8.67 ug-kg™.
THg concentrations in vegetable and fish samples ranged from 0.760 to 7.83 pgekg™ and from 1.59 to 21.9 pg*
kg™ respectively which did not exceed national food safety standard. THg concentrations in rice samples collected
from coalfired power plants area averaged at 3.63 pgekg” ( geomean) with a range of 1.05 to 11.4 ugekg™. THg
concentrations in vegetable and fish samples ranged from 1.12 to 3.78 wg*kg™ and from 2.24 to 12.3 pugekg” re—
spectively with no exceeding of national food safety standard. The averages of probable daily intakes ( PDI) of THg
through foods ( rice fish and vegetables) consumption for local residents in Pb/Zn smelting gold mining and
coalfired power plants areas were 0.068 0.038 and 0.031 pgekg™ *d” respectively which did not exceed the
limit (0.71 pgekg™ *d”) recommended by the Joint FAO/WHO Expert Committee on Food Additives ( JECFA) .
Rice is the main route of THg exposure for local residents which contributed to 77.2% 70.8% and 71.4% of the
total PDI in three studied areas respectively.
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Table 1  Comparison of determined and certified values for certified reference materials

/(pgke™) /(pgke™) o
0
Certified reference Determined values Certified values
) Manufacturer Matrix Recovery /%
material /(ngokg™) /(pgrke™)
BCR-482 European Commission-Joint 480+7 480+20 100
Lichen
Research Centre Institute
GWB10021 Institute of Geophysical and Geochemical Exploration B 4.12+0.10 3.8t1.4 108
eans
Chinese Academy of Geological Sciences
GWB10024 Institute of Geophysical and Geochemical Exploration Seall 44+1 40+7 110
Scallo
Chinese Academy of Geological Sciences P
TORT-3 297+5 292422 102

National Research Council Canada Lobster-Hepatopancreas
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. Fig. 1 Comparison of total Hg concentrations in rice samples
213 collected from different sites
o 3 Note: Sampling points A1~ A3 for Pb/Zn smelting sites were away
» » ( ) from the factory 0.2 2.0 and 2.8 km respectively; B1~B3 for gold
63 Mg'kg ( 1.05~11.4 }Lg'kg ) ( mining areas were away from the factory 0.15 1.4 and 2.0 km
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ofo ! ~ away from the factory 0.1 1.4 and 1.8 km respectively.
() 2.15 pgekg (1.12~3.78pg
.k - o ~
e 2 2016
(P<0.001) L _— :
Table 2 Daily intake of foods for inhabitants in
55 ’ different regions in 2016
' (ged)
A1~C39 1 Sites Rice Fish Vegetable
° A2 2 km) Hunan 480 247 275
G3 1.8 km) Guizhou 364 3.29 236
3 3
Table 3 Total Hg concentrations in the edible parts of the foods in three studied areas
(ngoke™) (ngkg™) /(pgke™)
Sites Foods N Min/( pgokg™) Max/( pgkg™") Geomean/( pgekg™")
Rice 70 3.02 30.7 5.99
Fish 16 1.80 26.4 6.17
Pb/Zn smelting
Vegetable 24 0.646 5.44 2.32
Rice 65 3.13 8.67 4.46
Fish 13 1.59 21.9 4.31
Gold mining Vegetable 17 0.760 7.83 2.22
Adlay 45 1.38 3.63 2.22
Rice 126 1.05 11.4 3.63
Fish 13 2.24 12.3 5.62
Coalfired power plants
Vegetable 20 1.12 3.78 2.15
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Fig. 2 Relative contribution of probable daily intake of total Hg from different foods for local residents in three studied areas

4 3
Table 4 Probable daily intake of total Hg through foods consumption for local residents

in three studied areas

I(pgekg™+d™") /(pgekg ' +d™) /(pgekg ' ed™h) /(pgekg+dT!) /(pgtkg T ed )

Sites Foods N Min Max Geomean Mean Stdev
I(pgrkg™ +d™") /(pgekg™ +d™') /(pgeke™ od™") /(pgekg' d™') /(pgtkg ed7!)

Rice 70 0.308 0.313 0.0466 0.0528 0.0331

Fish 16 0.0005 0.0069 0.0025 0.0035 0.0032

Pb/Zn smelting Vegetable 24 0.0041 0.0338 0.0103 0.0121 0.0064

Total 0.0005 0.313 0.0594 0.0684 0.0338

Rice 65 0.0151 0.0418 0.0263 0.0271 0.0073

Fish 13 0.0001 0.0011 0.0002 0.0003 0.0003

Gold mining Vegetable 17 0.0029 0.0299 0.0085 0.0108 0.0082

Total 0.0001 0.0418 0.0350 0.0382 0.0122

Rice 126 0.0051 0.0547 0.0214 0.0223 0.0072

Fish 13 0.0001 0.0006 0.0003 0.0004 0.0002

Coalfired power plants Vegetable 20 0.0043 0.0145 0.0082 0.0086 0.0027

Total 0.0001 0.0547 0.0299 0.0313 0.0096
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Table 5 Comparison of total Hg concentrations in rice samples in different areas
I(pgke™") /(ngks™)
Sites N Mean/( pgkg™") Range/( ngekg™") Reference
Wuchuan Hg mining 9 54.3 8.8~550 37
Wuchuan Hg mining 17 26.8 6.0~113 15
Wanshan Hg mining 70 36.2 4.39~215 13
Wanshan Hg mining 168 42.4 2.4~401 38
7 Southern China 284 10.1 0.86~47.2 20
Ph/Zn smelting 70 5.99 3.02~30.7 This study
Gold mining 65 4.46 3.13~8.67 This study
Coalfired power plants 126 3.63 1.05~11.4 This study
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