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Abstract The study aims to investigate the occurrence of total mercury in milled rice from 6 provinces of Southern China during harvest in
2009, and determine the dietary exposure of target population using a non—parameter probabilistic model with information on rice consump—
tion and body weight. Altogether 1 321 milled rice samples were collected from Jiangxi, Hubei, Hunan, Guangdong, Guangxi and Sichuan
Provinces. Total mercury was measured by inductively coupled plasma—mass spectrometry ICP-MS , and the limit of detection LOD for it
was 0.000 8 mg-kg™. The analytical results showed that 76.2% of the samples contained detectable concentrations of total mercury, which
ranged from 0.000 8 to 0.063 4 mg kg™, but levels were generally low, with only 2.3% of the samples having concentrations above 0.02 mg
kg™, the maximum level ML . On the other hand, there was an apparent regional difference found for the concentrations of total mercury in
milled rice. The provisional tolerable weekly intake PTWI of mercury, as recommended by Joint FAO/WHO Expert Committee on Food Ad-
ditives JECFA is 5 g+ kgbw . The estimated exposure values for populations of interest were compared to the PTWI. For the relevant
population, this study confirmed the low probability of health risks from total mercury via the milled rice from the 6 provinces of Southern
China. But exposure to total mercury for the population below 14 years old at P99.9 represented 41.5%~62.9% of the PTWI1. While for chil—-
dren aged 2~4 years and boy aged 4~7 years, their estimated exposure at P99.9 were all over 60% of the PTWI. Considering the potential
risk, this study suggests that a yearly monitoring program for total mercury in milled rice is necessary.
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1
Table 1 Body weights and dietary intake of rice of the

subpopulation

/kg lg-d™
/
2~4 14.06 13.48 116.8 115.3
4~7 18.20 17.61 154.9 137.5
7~11 25.98 25.12 199.0 182.8
11~14 36.22 36.39 229.5 205.5
14~18 50.58 47.81 266.1 207.5
18~30 62.52 52.85 266.9 224.9
30~45 64.42 55.73 272.6 240.2
45~60 62.71 56.59 2715 235.2
60~70 60.48 53.51 236.2 209.4
70~80 57.33 49.80 2227 192.7
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Table 2 Summary of concentrations for total mereury in 1 321 milled rice samples in 2009
1% /mg-kg” /mg-kg” /mg kg /mg kg ML
100 0.001 7~0.009 0 0.003 7 0.003 3 0.002 6 0
91.2 <LOD~0.047 3 0.012 3 0.012 9 <LOD 8
69.5 <LOD~0.020 0 0.002 1 0.001 2 <LOD 0
37.1 <LOD~0.019 3 0.002 4 0.000 4 <LOD 0
88.1 <LOD~0.063 4 0.011 3 0.008 9 <LOD 23
79.3 <LOD~0.011 9 0.003 1 0.002 9 <LOD 0
12 LOD 0.000 4 mg-kg”
o P99.9 B
3 30~45 P99.9 14 2~14
3 . 2.076~3.145 pg* kgbw *  PTWI
0 41.5%~62.9% o 2~4
LOD 1 4~7 3.054.
P99  P99.9 3.145  3.129 pg- kgbw PTWI  61.1%.
62.9% 62.6% o
. LOD  0.000 8 mg-kg" 14 P99.9
50% 23.8% 1.423~1.934 pg- kg bw
o (131 PTWI  28.5%~38.7%.
1/2 LOD o EUR (28]
2.3 6
4 6 o
20 18~30.60~70.70~80
P50.P75.P90.P95.P97.5.P99 3 o
P99.9 90%
o 7 o
o 18
JECFA PTWI 5 pg- kgbw 0.379
6 pes kebw 7 2000 (2
3 30~45 90%

Table 3 Comparison of statistics on estimated weekly intake mean and 90% confidence interval of 30~45 year males for total mercury in

milled rice calculated by 3 different treatments to replace values below the LOD.

1/pg: kgbw - 2ngs kgbw 3/ugs kgbw !
P50 0.068 0.064~0.073 0.068 0.065~0.074 0.068 0.065~0.073
P75 0.164 0.148~0.178 0.164 0.148~0.178 0.164 0.148~0.178
90 0430 0.397~0.465 0.430 0.397~0.464 0430 0.397~0.465
P95 0.549 0.527~0.569 0.549 0.530~0.569 0.549 0.527~0.569
P97.5 0.600 0.581~0.646 0.600 0.581~0.646 0.600 0.581~0.646
P99 0.790 0.679~0.909 0.792 0.679~0.909 0.793 0.679~0.909
P99.9 1.552 1.214~1.878 1,556 1.214~1.878 1.558 1.214~1.878

1 0 2 1/2LOD 3 LOD °



30 5 821
375 pg* kgbw 7 e kgbw
0.417 pg* kgbw ™ 3.75 pg-d™'x7 d/63.0 kg - 6
o
3
14~18
0.442 pg* kgbw
0.101 6 N
4
Table 4 Estimated weekly exposure to total mercury in milled rice for the populations of interest
/ N 90% /ngs kgbw
P50 P75 P90 P95 PY7.5 P99 P99.9
0.134 0.321 0.844 1.077 1.177 1.554 3.054
2~4 male 0.764
0.127~0.145 0291~0349  0.779~0.911 1.041~1.117  1.140~1267  1.334~1.785  2.384~3.688
fomale 0787 0.138 0.331 0.869 1.109 1212 1.600 3.145
emate 2 0.131~0.149 0299-0359  0.802~0.938  1.072~1.150  1.174~1.305  1.373~1.838  2.455~3.797
0.137 0.329 0.865 1.104 1.206 1.593 3.129
4~7 male 0.783
0.130~0.148 0298-0357  0.798~0.933  1.066~1.144  1.168~1.298  1.366~1.829  2.443~3.778
0.126 0.302 0.793 1.013 1.106 1.461 2.871
female 0.719
0.119~0.136 0273~0328  0.732~0.856  0.978~1.049  1.072~1.191  1.253~1.678  2.241~3.466
. e 0705 0.124 0.296 0.778 0.993 1.085 1.433 2.816
mate o 0.117~0.134 0268~0322  0.718~0.840  0.960~1.029  1.051~1.169  1.230~1.646  2.198~3.400
fomale 0,670 0.117 0.281 0.739 0.944 1.031 1.362 2.676
emate 2 0.111~0.127 0.255-0306  0.683~0.798  0.912~0978  0.999~1.110  1.168~1.564  2.089~3.230
0.102 0.245 0.644 0.822 0.898 1.186 2.330
11~14 male 0.583
0.097~0.111 0222-0266  0.594~0.695  0.794~0.852  0.870~0.967  1.017~1362  1.819~2.813
fomale 0,520 0.091 0218 0.574 0.732 0.800 1.057 2.076
emate 2 0.086~0.099 0.198~0237  0.530~0.619  0.708~0.759  0.775~0.862  0.907~1.214  1.621~2.507
18 o 0484 0.085 0.203 0.534 0.682 0.746 0.984 1.934
mate o 0.080~0.092 0.184~0221  0493~0.577  0.659~0.707  0.722~0.803  0.845~1.131  1.510~2.335
fomale 0,399 0.070 0.168 0.441 0.563 0.615 0.812 1.596
omate U 0.066~0.076 0.152~0.182  0.407~0476  0.544~0.583  0.596~0.662  0.697~0.933  1.246~1.927
1830 e 0393 0.069 0.165 0.434 0.554 0.605 0.799 1.570
mate o 0.065~0.074 0.149~0.179  0.400~0.468  0.535~0.574  0.586~0.651  0.685~0.917  1.225~1.895
fomale 0392 0.069 0.164 0.432 0.552 0.603 0.796 1.564
emate 2. 0.065~0.074 0.149~0.179  0.399~0.467  0.533~0.572  0.584~0.649  0.683~0.914  1.221~1.889
20.45 e 0389 0.068 0.164 0.430 0.549 0.600 0.792 1.556
mate o 0.065~0.074 0.148~0.178  0.397~0.464  0.530~0.569  0.581~0.646  0.679~0.909  1.214~1.878
fomale 0,397 0.070 0.167 0.438 0.559 0.611 0.806 1.585
emate U 0.066~0.075 0.151~0.181  0404~0473  0.540~0.579  0.592~0.658  0.692~0.926  1.237~1.913
4560 e 0398 0.070 0.167 0.440 0.561 0.614 0.810 1.592
mate o 0.066~0.076 0.152~0.182  0.406~0475  0.542~0.582  0.594~0.661  0.695~0.930  1.243~1.922
fomale 0,382 0.067 0.161 0.422 0.539 0.589 0.778 1.528
emate 0.063~0.073 0.145~0.175  0.390~0.456  0.521~0.559  0.570~0.634  0.667~0.893  1.193~1.845
6070 de 035 0.063 0.151 0.397 0.506 0.553 0.731 1.436
mate o 0.060~0.068 0.137-0.164  0.366~0428  0.489~0.525  0.536~0.596  0.627~0.839  1.121~1.734
fomade 0360 0.063 0.151 0.398 0.507 0.555 0.732 1.439
emate U 0.060~0.068 0.137-0.164  0.367~0429  0490~0.526  0.537~0.597  0.628~0.841  1.123~1.737
70-80 e 0357 0.063 0.150 0.395 0.504 0.550 0.727 1.428
mate 0.059~0.068 0.136~0.163  0.364~0426  0487~0.522  0.533~0.593  0.624~0.835  1.115~1.724
ol 0,356 0.062 0.150 0.393 0.502 0.548 0.724 1.423
emate 2. 0.059~0.068 0.135~0.163  0.363~0.424  0.485~0.520  0.531~0.590  0.621~0.832  1.111~1.718
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