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Risk assessment on the dietary exposure of arsenic in Guangxi residents
JIANG Yu-yan, MENG Hao-yang, CHEN Hui, CHENG Heng-yi, TANG Zhen-zhu

(Guangxi Center for Disease Control and Prevention, Nanning Guangxi 530028, China)

Abstract; Objective To analyze the arsenic level in main food, and assess the risk of dietary inorganic arsenic exposure
of residents in Guangxi. Methods Based on the concentration data of arsenic in 2010-2015 and food consumption data
from Guangxi, the dietary exposure of arsenic was estimated by simple distribution model. The margin of exposure ( MOE)
method was adopted to assess the potential health risks of dietary inorganic arsenic exposure. Results 16 567 samples
were analyzed, and the total arsenic detection rate was 42.71% (4 735/11 087) , the inorganic arsenic detection rate was
48.07% (2 634/5 480). The average concentration of total arsenic in marine shellfish was the highest, followed by marine
fish and mollush. The average concentration of inorganic arsenic was 0.018-0.072 mg/kg, and was the highest in rice.
Rice, fresh fruits, eggs, animal offal and its products were calculated directly with the inorganic arsenic detection result.
Other foods were calculated with the total arsenic detection result of which were converted to inorganic arsenic. The MOE of
mean dietary inorganic arsenic exposure was above 1. However, the MOE values were less than or equal to 1 in the high
consumption ( P95) of the 18-34 years male group. The main sources of dietary inorganic arsenic was rice, whose
contribution rate was much higher than the other food. Conclusion The level of dietary inorganic arsenic exposure in
Guangxi residents is safe. However, there might be some potential health risks to the high exposure residents of the 18-34
years male group. Rice was the main food of Guangxi residents, which need further consideration.
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Table 1  Analysis of total arsenic in different foods
=)
] B g 03 8 o “@”i;m“” " o 5% MR
T 472 0.578 0. 105 3.209 81.14(383/472) —
gk 412 604 0.525 0. 063 2.030 78. 64 (475/604) —
AR 401 0.501 0.196 2.080 85.79(344/401) —
WK FE A 114 0.137 0.038 0.295 75.44(86/114) —
Fagsii ] 176 0. 097 0.018 0.282 66.48(117/176) 2.84(5/176)
WK 780 0. 081 0. 005 0.343 39.74(310/780) —
Fk 784 0. 055 0. 042 0. 147 74.36(583/784) —
XLl 333 0. 026 0. 005 0. 100 44.44(148/333) 1.20(4/333)
E Y| 261 0.019 0. 009 0. 084 41.76(109/261) 0.00(0/261)
KR 1617 0.018 0. 006 0. 067 38.34(620/1 617) 0.49(8/1 617)
5 K L 266 0.016 0.012 0. 061 26.69(71/266) —
TET A3 R i 437 0.015 0. 004 0. 045 31.35(137/437) 0.46(2/437)
&N 126 0.014 0. 007 0.042 48.41(61/126) 0.00(0/126)
(S 1521 0.014 0. 004 0. 050 29.13(443/1 521) 0.20(3/1 521)
TR B3 476 0.014 0. 004 0. 043 32.35(154/476) 0.00(0/476)
S K 1 861 0.013 0. 004 0.041 28.64(533/1 861) —
HAb A 2% 342 0.013 0. 004 0.051 25.15(86/342) 0.00(0/342)
2 B K k2 197 0.011 0. 004 0. 040 23.35(46/197) —
L B L) 319 0. 009 0. 004 0.018 9.09(29/319) 0.63(2/319)
At 11 087 0. 094 0. 007 0.287 42.71(4 735/11 087) —
T — R ToAH L 5 BR B AR o % UR #E 4T A 0
F2 ARIFZE S P IHMEE
Table 2 Analysis of inorganic arsenic in different foods
=
£ B i 1 21 T %“W“ifm“” — o th %% 7%
Kok 4188 0.072 0. 060 0. 180 59.57(2 495/4 188) 4.15(174/4 188)
TP R 27 0. 055 0. 020 0.256 29.63(8/27) 0.00(0/27)
B WIE 110 0. 054 0. 025 0.245 20.91(23/110) —
P E S 74 0. 029 0. 025 0. 063 9.46(7/74) —
oK 22 0. 026 0.015 0. 107 18.18(4/22) 4.55(1/22)
[ 3 112 0. 024 0. 025 0.052 9.82(11/112) —
LR A 22 0. 022 0. 025 0. 025 0.00(0/22) —
S 5 7K 255 0. 021 0. 020 0. 020 1.96(5/255) —
E R Ho) 522 0. 020 0. 020 0. 046 15.13(79/522) —
ERIFEES 61 0.019 0. 020 0. 025 0.00(0/61) —
HMW 66 0.019 0. 020 0. 025 3.03(2/66) —
TF A3 R i 21 0.018 0. 020 0.025 0.00(0/21) —
&it 5 480 0. 061 0. 025 0. 170 48.07(2 634/5 480) —
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Table 3 Analysis of inorganic arsenic food consumption in exposure assessment
, P4/ (g/kg BW) TEHL -1 5
JYTESSil " o -
¥ LRRIE P90 P95 Fien i /(mg/kg)
PR A 0.18 0. 00 0. 65 1.08 0.00 ~3.57 0.549
T K 2 0.10 0.00 0.31 0.49 0.00 ~2. 60 0. 508
L gENTIEY 0.20 0. 00 0.92 1.32 0.00 ~3.57 0.501
WK 2% 0.02 0. 00 0.01 0.05 0.00 ~3.15 0. 137
Fegil: 0.25 0. 05 0. 88 1. 14 0.00 ~2. 61 0. 097
oK A 2% 0.24 0.07 0.56 1.01 0.00 ~7. 14 0.081
Kok 4.82 4.48 8.28 9.69 0.44 ~21.80 0.072
H &N 0. 08 0. 00 0.23 0. 63 0.00 ~4. 17 0. 054
T e K 2.51 0. 00 7.79 13.66 0.00 ~25.1 0.021
B oA 0.26 0. 00 0.82 1.14 0.00 ~7.57 0.020
S 3.41 2.77 6. 86 8.61 0.00 ~32.51 0.019
=L 2.03 1.76 3.89 4.75 0.00~11.6 0.019
THT A7 B LA 0. 44 0. 00 1.33 1.96 0.00 ~7. 64 0.016
e 5 0. 40 0.16 1.30 1.63 0.00 ~3.57 0.015
iR 3 2.23 1.73 5.00 6.27 0.00 ~14.29 0.014
aH 0. 66 0.41 1.81 2.29 0.00 ~9. 49 0.014
Hofib 2 4 % 0.17 0. 00 0.50 0.97 0.00 ~35.00 0.014
S G 0. 08 0. 00 0.21 0.56 0.00 ~4. 43 0.011
FL K H ) 0.30 0. 00 0. 00 1.90 0.00 ~14.9 0.010
F 4 ARG -4 20 HERE & rh DO LT R 8R 1 M s A
Table 4  Dietary exposure of inorganic arsenic in different sex-age groups
; Ji £ JCHLR AR R B/ (g kg BW) MOE MOE <1 fy4~ Ak
AR AR 80 P50 P90 pL1095 FRE| 50 P50 P95 He i/ %
6~17 %% 157 1.28 1. 14 2.08 2.66 0.38 ~4.00 2.34 2.63 1.13 4.46(7/157)
6~17 %4 124 1.25 1.02 2.04 2.88 0.29 ~5.93 2. 40 2.94 1.04 4.03(5/124)
18 ~34 2 5 193 1.42 0.95 3.61 4.29 0.23 ~5.54 2.11 3.15 0.70 11.92(23/193)
18 ~34 24 227 0.95 0.78 1. 66 1.86 0.26 ~4.95 3.16 3.85 1.61 1.32(3/227)
35 ~44 £ 5 188 0.99 0.78 1.76 2.23 0.23 ~4.15 3.03 3.85 1.35 2.13(4/188)
35 ~44 B4 207 0.96 0.82 1. 65 1.91 0.23 ~8.28 3.13 3.66 1.57 0.48(1/207)
45 ~59 L 5 277 0.89 0.78 1.55 1.92 0.16 ~2.93 3.37 3.85 1.56 0.00(0/277)
45 ~59 B4 331 0.97 0.81 1.78 2.24 0.14 ~3.52 3.09 3.70 1.34 1.21(4/331)
=60 %9 282 1.01 0.76 1.85 2.41 0.18 ~7.08 2.97 3.95 1.24 2.84(8/282)
=60 % 4 358 1.00 0.76 1.95 2.46 0.11 ~5.44 3.00 3.95 1.22 2.51(9/358)
EIN 2 344 1.04 0.81 1.86 2.37 0.11 ~8.28 2.88 3.70 1.27 2.73(64/2 344)
s 3o
0 25 4 B G 5 6 X R Mk 1 S 2 B T
NAT 2 IR AN/ 2 3 X it v 2 K % 5 1) AL o
FTEAMH 05 o, IR LA 2 1L
NAFAE 2 008 P b B, DA T 5 A R AE O il A
PRI TR 78 A5, A BE M RN R B B S
FRALAR A A7 56, JEHLA 3 b 35 T A7 LA
UikirS iR NGRS e SR GO sl N
LR TR R B L BLAR RS ) 2014 4F R T4 T 25 1O HLUED 83 KR A X BB
Figure 1  Contribution of dietary exposure to inorganic

arsenic in different foods
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