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Global mercuriferous belts and Hg

& Bl
FedD cﬁ
= eVl 2l

-

1
San ] |
A,
T e A
5]
oy
e "i.

7

':.‘:l' 2 h

-

[ " -

J..I .r."ll.-\.-
':.-; o I.-

= 3
Mediterranean- Hlmalavan .Z.

lr.’faS“I’L
_I'u'Iu:Derm tt et el dﬂ]‘i *E‘>
HEW .‘_ ‘ Filrt'tﬁﬂﬂn ok +1 q l-gfﬂ:a- . ::.- :ll.
Hlmaden ﬂewldrl _,;ﬁ_:'*' 'I:EIEEL];!'."
H o7

Huancavalica 3 it

® Hg mines _'_";:. "“L
fig Belts K Mid-Atlantic Ridge circum-Pacific

Gustin et al., J. Geophys. Res., 1999




I China Hg mines

e Cinnabar resources
In Guizhou,
Chongging, and
Shaanxi enter into
the top three ranks
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Mercury mines in China Guizhou Province
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Artisanal Hg retorting

N
f

Artisanal Hg
Retorting




Mining and retorting, environmental

H \Water:
1.9-
12000ng/L




I\/IeHg contaminated fish In aguatic

®MeHg exposure from fish
consumption Eat/ng fish is a major

pathway of human exposure
® Elevated MeHg in fish

I|V|nu In remote area Iakes



MeHg contamination in terrestrial




MeHg accumulation in crops
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MeHg accumulation in rice

Bioaccumulation of Methylmercury
versus Inorganic Mercury in Rice
(Oryza sativa L.) Grain
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Bio-accumulation factor (BAF) of rice

BAF of
MeHg is
much
higher than
BAF of 1Hg
INn rice

Zhang et al., Environ Sci Technol. 2010,44, 4499-4504.



MeHg accumulation In tissues

MeHg / ug kg™
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Qiu et al., Pure Appl. Chem., 2012; Meng et al., in preparing, 2013 &
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Endosperm
(Polished rice) H u ”

Bran / Bran

Hul Grain

\\\Poﬁshed

Embryo

Embryo

OHow about the distribution of Hg In different
parts of grain?

OHow about the Hg levels In rice grain when

cooked?
e



MeHg and IHg in grain

Distributions of IHg and MeHg in Polished
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The distribution of IHg and
MeHg mass in bran (7%-13%)
and polished rice.



THg concentrations (ng/g)
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THg in cooked rice and
uncooked rice T-test:
P>0.6, n=20 for
polished and brown
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Intensity (cps)

Intensity (cps)
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« HPLC-ICPMS
revealed that
MeHg in grain is
present as
CH;HgCys

T 1
5 &

o Cooking process

— Raw rice (10x diluticon )

HgCwys

—— Cooked rice (2« dilution} deg raded

CH;HgCys,
however, no
Inorganic Hg and
Hg® were formed
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Li et al., Environ. Pollut, 2010  Seetis.
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XRF mapping indicated
that Hg accumulated iIn
edge part of grain,
suggesting unevenly
distributed in the
whole

XRF mapping © | :
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Qiu et al., Pure Appl. Chem., 2012; Meng et al., in preparing, 2013 &
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MeHg In rice tissues In its growing
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Within rice
growing season,
MeHg firstly
distributed In
root, stem, and
leaf, while

grain forming
and filling,
MeH(g
accumulated



MeHg mass In tissues
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During rice growing seasons, paddy soil MeHg is absorbed, then translocated to aboveground parts, finally
concentrated in grain during the ripening period.




Root Stalk Leaf | Soil MeHg F1-PCR | F2-PCR
Root 1 Stem 0.92 -0.31
Leaf 0.91 -0.36
Stem | 0.73*** 1 Root 0.91 0.14
Soil 0.66 0.73
Leaf | 0.73*** | 0.93*** 1 % of variance 73% 19%
expl_ained
Soil |0.62%%* | 0.41%* | 0.36** | 1 cumulative o ot 92%

*** Correlation is significant at the 0.001 level (2-tailed).
** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

Pearson's correlation matrix among
the MeHg levels leaf, stalk, root, and
soil during the entire rice growth
stages (n=68).

PCA factor loadings and percent
variance of the data

Statistic data
suggested source of
MeHg In rice is soil

MeHg =l



 Rice rather than fish is a
staple food in China Hg
mining regions
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Feng et al., Environ. Sci. Technol., 2008
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A significantly positive
correlation between
hair MeHg and rice
MeHg intake was
observed




[tems

Inorganic Hg

MeHg

Daily intake Hazard

Daily intake

(ID) /ug - kg Index (ID) /ug - ke Ingziazﬁl)
1. day! (HI) 1. day!

Air 0.037 0.065 - -
Water 0.0024 0.0042 < 0.0001 -
Rice 0.1 0.18
Vegetables 0.13 0.23 0.0037 0.016
Pork 0.0015 0.0026 - :
Poultry 0.0046 0.0081 - -
Fish 0.0012 0.0021 0.0049 0.021
Risk 0.28 0.49 0.17 0.73

*[JSEPA (1998) 0.10 ug - kg—l . day—l



MeHg intake .

Fish 1%

Meat 1%
Vegetable 1%
Com0.3%
- Poultry 0.2%
Rice 96% Water 0.002%

Eating rice is a major
pathway of human

exposure to MeHg in
China Hg mining regions

MeHg PDI (pg/kg hw!dnﬂf

Zhang et al., Environ. Health Perspect., 2010

MeHg PDI value in
mining regions iIs
comparable to other

regions worldwide, such

as Japan, Norway, where
consume fish
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<*Rice accumulates MeHg is a dynamic processing—uptake by root, transport,
accumulate in grain

ssFew studies on root uptake the MeHg from soil:

v Active/passive transport?

v'Deficient in MeHg transport mechanism
and its molecular basis in root cells

**No detailed information about the MeHg compounds status in rice plant so
far:

v'What is the compounds of MeHg while its
transporting within rice plant?

v'What is the MeHg occurrences in rice
tissues



* The paddy soil MeHg is considered as the dominant source for rice

v'What is Hg-speciation and bio-available Hg
In Wanshan soils?

vWhat is the KEY bacteria for Hg
methylation?

*SRB, IRB, or methanogen?

vWhat is the scenario of the Hg methylated
bacteria in Wanshan soil responsible for
MeHg formed?



ssEating rice rather than fish is the major pathway for MeHg exposure to
residents

<*No detailed information about the risk assessment on MeHg human
exposure via rice consumption:

v'What is the differences of risks between rice and
fish consumption?
*n-3 long chain polyunsaturated fatty acid (n-3
LCPUFA), selenium, essential amino acids
fibre, starch

v"What is the scenario of low-level MeHg exposure to
human health risk?






