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M ethYmercury exposure through rijce consum pPtion and its health risk assssnent for the
residents in Guighou mercury m ning areas LI Ping FENG Xinbil ", QI Guang le
( StateK& [aporatory of Environmenta] Geochanistry nstitite of Geochan istty (Chinese Acadany
of Sciences Guangssoop2 Chia), Chines Joumal of EOlOgY 2011 30(5). 914—921.
Abstrac:t Riqe VegetabLe pOIkmea,t and drinkmg waterwere sanpled from (Guizhou mercury
(H8 mining areas 10 analyze their o] mercury ( T"H&) concentrations Al the sanp fes had
hi8her concentration T-Hg puton]y rie accunujated mehymercuy (MeHE8) The average in
take ofMeH & though rice consumptpn by the residents in three villages of W anshan HEm in ng
area occuPied97, 5%, 94, 1%, andg3 5% ©Of the oalMeHE nuke respectively and he
MeHg intake fram rice per resjdentper day had sBnificant relatpnshiP with theMeHE leve] of
hajr sug8estng that rice consumptpn was the man moute of M e HE exposure pr fe Joca] resi
dents in Guihou HEm ning areas The T'HE concentration i the hairs of artisana] m ining worg.
ers was sign fficant]y higher than that of the canmon people and contro] group and e pProportpn
ofMe HE 1o T'HE mn the hairs of e canmon people and conto] group was only 2. 4% onaver
age ilustrating the mpact of Hg vapor from artisana| mining activites (Camparing with contro]
group  the residents m (Gughou HE€ m ning areas had a higher Me HE concen tration m their
hairs The dailyMeH& intake though rice consunption by parts of the residents in (Guizhou HE
m 1 ng areas exceeded the JECFA-recanmended valie (g 23 ¢+ & d' - k&' ) and that pra
majority of the residents exceeded heUSEPA- recanmended valie (g 1o & d' - k€'), The
residents jn (Foux; and [.aovuchang of Tong8ren areas were at a health risk ofMe HE exposure
through rice consumptpn and those m otherHEm i hg areas were at a potentja] rsk ofMeHE
exposure

Key words (Fujzhou mercury mning areg meﬂqytnercury r'p’e mercury exposure health risk
assessnent
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1 (m8- k81)
Tableqp Camparison of detem jned and certified values for certifie] referencemateria]

GBV (7605 13X 1073 (127+L OX 1073
GBV 10010 (5.3£0 5 X103 (5540 3)x10°?
NES13 4.4240.2 4.3040.17 38404 3840 11
(MeH8), « . (10 n8& 8"
. . ) KOH . ,
( ) b b b
M o
0.003 N8 &' (Liang etal, 1994 1996 . 3
51
, 2005 ). . . 216 & &,
( . 2004). 7.5~565 n& &' 7 4
1.3 50 n& g,
1
. . , 0.85 n& g,
. 0.05~3 43 n& &
. s . 3
L 67.56 26 n& L
< 10%. . <010 n& L,
80. 2% ~111%, 90. 5%. <0.3%.
1.4 . .
SPSS forW indows 11 ,
(t ) . . ,
2 b
2.1 2.2
2 3 . ( b
) . .
20 ng& g ( ) 7 1o d’ X 3
2 (ng g1 3 (ng. g1
Tablep Total meraury concentrations n rice and vegeta Table3 MethYmeraury concentratons i rice and vegeta
bl from differentH&€m ning areas ble fran differmtH& m ining areas
n n
21 192 666 399 25 75 2716 146 47 25
50 1900 350 470 % 004 051 010 009 25
10. 0 66.9 242 168 18 33 102 57 L9 18
40 270 87 63 18 002 051 011 o011 18
49 215 472 574 27 L9 147 44 30 27
40 740 110 110 27 003 018 008 003 27
.0 113 268 248 17 31 134 78 36 17
409 277 134 797 5 637 341 144 975 18
295 258 138 64. 1 18 637 341 144 975 18
32 151 70 28 o) 0.8 43 25 L2 24
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4

W anshan H€m nng area

(™ g 1o
Tableq4 M eHEg intakes and the refative contrpution of M eH& intakes fran different routes for resgdents in threeviljages in

k&)

0. 035(91. 6) 0.21(99. 2) 0. 12(97. 5 0 048(1.8) 30
0. 001¢0. 6) 0.002 (5. 3) 0. 002(1. 5 0.0003(0.9) 30
0. 0003(0. 2) 0.009 (5. 8) 0. 001CL. D Q001CL 1) 30
0. 0002(0. 001 0. 0004 (0. 01) 0. 0002(0. 003) 0. 0001 (0. 002) 30
0. 038 0 214 0. 123 0. 048
0. 019(84. 2) 0.085(98.0) 0. 049(94. D 0. 02(3. 5 21
0. 001C1. 4 0.002(6. 2) 0. 001(3. 3) 0.0003(1.3) 21
0. 0002€0. 5) 0.006(12. 4) 0. 001(2. 6) 0 001(2.9) 21
0. 0001C0. 003 0.0003 (0. 02) 0. 0002¢0. 008) 0. 00005C0. 003) 21
0. 021 0. 086 0. 051 0. 019
0.01 (81 1) 0.14(98 5) 0.04 (93.5) 0.03(3. 4) 43
0. 001C1. ® 0.004(12.2) 0.001(4. 4) 0.0004(2. 4) 43
0. 0001€0. 3) 0.002 (6. 7) 0.001C2. 1 0.0004( 1. 4) 43
0. 0001C0. 001 0. 0002 (0. 01) 0. 0001C0. 005) 0. 00002C 0. 003) 43
0.013 0. 139 0. 043 0. 026
5
Tableg Hair HE concentrations for the residents from differentHg€m ining areas
n (g gl & g1 %)
30 7.35 (4.59—9. 68) 2. 83 (1. 67—4. 10) 42. 4 (27. 2—61.6)
22 2.05 (L37—2 72) 1. 27 (0. 90— 1. 50) 59.5 (42 9—179.5)
43 2.25 (1.53—2 97) 1. 47 (0. 95—1. 83) 62 2 (44. 9—77.1)
159 5.65 (1.94—14. 7 1. 38 (0. 75— 1. 74) 38.0 (7.57—57.1)
25 10.4 (5.86—139) 4. 26 (2. 65—5. 14) 44. 3 (26. 2—56.8)
18 15.0 (6.52—29. 7) 4. 55 (2. 66—5. 80) 36. 7 (14 0—56.4)
297 5.26 (200—1L 3) 1. 97 (0. 94—2. 49) 44. 0 (17. 5—66.9)
40 0.73 (0.62—0. 84) 0. 65 (0. 46—0. 78) 83.1(72.9—95.3)
* s 25% ~13%
. 4 38. 0%,
’ b
1 1
97. 3%. 94.1% 10.4 & g, 42618 &
93. 5%, 44, 3%
. 150mn8 g
1
2.3 45518 8
5 , 36. 7%
0.73 # 8- &
1 3
0.6518 & 83. 1%.
3 31
1
73520 22508 &
51
2831.27 147148 8 (=090 PZ0.01)
83. 5%,
b ) o
7006 ~80%%.
1 1
56518 & 1.38 148 & (Lebel etal 199g Barbosa etal, 2001 ),
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( =0.35 R0, 0L 2), Table g Comparijson of hair HE concentratons petw een
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. 218 36+26 174+1.28 55.4423 8
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b
12
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7 *
3 ’
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100 -
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y=0.66x
R’=0.39, P<0.01

2 3 4
FWE (pg- g

F8 5 C(Correation hpeween the modeled hair MeH§g con
centratpns and the measured haigr M e_HE& concentratons
for for the resdents nW anshan H€m in ng area

b

250 ¢
neg gl & L' (WHQ
1990 USEPA 1997).
. 5
( =0.62 P<0.01)
0.66 .
. 250
140 ~ 370 ( Barell etal, 2000
WHOQ 2003 ) +48%5 ~ — 45%,
0. 66
3.3
. 0.8 8
( . 2005). .
2004
403 &( .
2005). . . .
(Qiu etal; 2008),
600 & 95% (WHQ 1990).

7
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Table7 Daill M eHE exposure dose throug€h rice con
sumpton for the residents n Guigzhou HE m in ng areas

0. 008 0.041 0 024 0. 011
0. 029 0.127 0 074 0. 034
0. 035 0.210 Q 120 0. 048
0. 019 0. 085 0 049 0. 020
0. 010 0. 140 0 040 0. 030
0. 048 0.396 Q 148 0. 098
0. 037 0.341 Q122 0. 088
7 9
JECFA 2003

(0.23 1+ & d'- k&8'") (JECEA 2003 )
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