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Abstract; Objective To evaluate the exposure level and health risk of inorganic arsenic ingested by rice in Chinese

residents. Methods The data of inorganic arsenic content in rice published in PubMed, CNKI and other databases from

2001 to 2020 were systematically retrieved. Combined with the monitoring data of nutrition and health status of Chinese

residents in 2012, the inorganic arsenic intake level of Chinese residents through rice was estimated by semi parametric

Monte Carlo simulation. Target hazard quotient method and lifetime cancer risk method were used to evaluate the health risk

caused by inorganic arsenic in rice. Results The content of inorganic arsenic in rice ranged from 0. 038 to 0. 1 mg/kg.

The average level of inorganic arsenic exposure of Chinese residents through rice was higher in the south than in the north

(p<0.05), especially in Jiangxi [1.00, 0.59, 0.48 wg/ (kg - BW - d) ], Hunan [0.58, 0.39, 0.38 pg/ (kg + BW - d) ],

Guangxi [0.57, 0.40, 0.34 pg/ (kg + BW « d) ] and other provinces and autonomous regions in the south. The risk

assessment result of people of different ages in various provinces, cities and autonomous regions show that the inorganic

arsenic exposure of people with high consumption of rice may have health risks, among which the risk of people with high

consumption of rice (P95) is higher among residents aged 2-17 in Jiangxi, Hunan and other provinces. The THQ value

range of each provinces, cities and autonomous regions is 0. 08-6. 96, and the LCR value range is 0. 38x107*-3. 13x107°.

Conclusion Inorganic arsenic ingested by rice may pose a certain health risk to the high rice consumption population

among Chinese residents.

Key words: Rice; inorganic arsenic; expose; risk assessment
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Table 1  Data of inorganic arsenic content in rice from provinces, cities and autonomous regions in China

Y N FEHLBRHR L/ (mg/kg) .
b IX Ay FEAR i 0 7 92 oI R s o3 2% 3k
2020 n=160 ROAR € 1 - P R 5 B IR T 0. 06 — — — [6]
|y 2019 n=3 VAR 3 - R 9O Y B H % 0.087  0.0235 0.077 0.106 3 [12]
2020 n=160 ST I Ik 0.076  0.003 5 — 0.164 [13]
|4 2017 n=2 PR A S S R R 7 0.053 — — — [14]
2017 n=3 AR B A B AR L 0. 061 — — — [14]
T 2009 n= VA 8335 - B 92 DI O ik vk 0.07 — — — [15]
2012 n=13 F R G AF B T BTG 0.0415 — — 0.072 [16]
2015 n=48 ST 96 0.119 0.028 0.107 0.18 [17]
2017 n=6 AR B A B T AR B ik 0.043 — — — [14]
. 2009 n=1 RO €833 - 2 S o i Ik 0.07 — — — [15]
2012 n=15 PR B AF B TA BT 0.035 6 — — 0.084 6 [16]
2009 n=20 ALY 20 0.074 5 0.022 0.054 0.110 5 [18]
R 2017 n=16 PO A S5 S R B 7 0. 049 — — — [14]
2009 n=1 TR €335 - I 728 D' O ik vk 0.07 — — — [15]
2017 n=17 PR A S S R R 7 0. 049 — — — [14]
b 2012 n=48 B A S AT 0.033 2 — — 0.070 4 [16]
2020 n=20 WA R T 26k 0.082  0.025 — [19]
2020 n=160 JRF I NEk 0.076  0.003 5 — 0.164 [13]
2017 n=8 PSR B A B T AR i R 0. 052 — — — [14]
Wi 2012 n=15 R A S P AT 0.055 3 — — 0.090 8 [16]
2005 n=50 SR IR T 5 1 0.03 — — — [20]
2017 n=145 F R G AF B T BT 0.073 — — — [21]
2017 n=23 PR B A B TR B R 0. 063 — — — [14]
YLPY 2012 n=51 AR B A B AR L ik 0.095 3 — — 0.1413 [16]
2020 n=3 1o OB €1 - RS S AF B TR BTG 0.0792 0.019 0.066 8 0.101 [22]
, 2017 n=17 H R G AF B T BT 0.051 — — — [14]
i 2012 n=12 R A S S R R 1 0.049 7 — — 0.076 4 [16]
2017 n=5 P B S S R B i 0. 062 — — — [14]
L 2012 n=43 F R G A B T BT 0.051 — — 0.069 3 [16]
2014 n=6 JRFIEENE L 0.1123 0.002 9 0.0812 0.1203 [23]
2017 n=11 AR B A B AR L ik 0. 058 — — — [14]
W 2009 n=35 VRO 5335 - B 92 D6 G ik vk 0.08 — — — [15]
2012 n=69 F R G AF B T BTG 0.069 1 — — 0.104 3 [16]
2015 n=4 188 PR B A B T AR i R 0.072 — — 0.18 [24]
2017 n=6 AR B S B T AR B ik 0. 090 — — — [14]
2009 n=1 TROAH €335 - B T2 ' O 1k vk 0.09 — — — [15]
2012 n=30 PR B A B A 0. 060 6 — — — [16]
2014—2018 n=1411 AR B A B AR B R 0.086  0.057 — — [25]
i} 2018 n=201 R R B S AR L ik 0.132  0.077 — — [26]
2017 n=40 0.025 — — —
2018 n=287 SR 0. 049 — — — [27]
2019 n=650 0.102 — — —
2019 n=538 P A S S R G 7 0.168  0.087 — — [28]
2013—2018 n=370 A 5335 I T 2 O 1k vk 0. 093 — — 0. 170 [7]
2017 n=8 PSR B A B T AR i R 0. 042 — — — [14]
P 2009 n=2 YRR AT i 2 T ik 0. 08 — — — [15]
2012 n=40 AR G A T A B ik 0.038 1 — — — [16]
S 2017 n=12 BN R AR R NN 7R 0. 055 — — — [14]
X 2009 n=2 YA 0335 28 Ot g vk 0.08 — — — [15]
B i 2017 n=4 AR B A B AR L ik 0. 036 — — — [14]
2012 n=14 PR G A B T A BT 0. 064 — — 0. 1253 [16]
B 2009 n= A 3 - 5t e i vk 0.08 — — — [15]

T = R B kR

PRI Z AR R, T EHX TRYILX —HUEARE /K W H SOk — 2 M E Y 2 5, WA
SRS RIS ™R ) R A R (0.1 mg/kg) T 3R E S CAC BRI S [ 45 Hl DXORI R %A ROk
e [ Xk T 2 4l JL R A OROK I T2 B s E Y R Hh AL R 2 s R A — R B 25 5%
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Table 2 Intakes of inorganic arsenic in rice by people of all ages in 18 provinces, cities and autonomous regions of China
BAR/(ng/ (kg BW-d))
HiIX 2~17 % 18~65 % >65 %
¥iE P95 ¥IE P95 ¥IE P95
dtae 0.21 0.51 0. 14 0.36 0.13 0.39
L 0.09 0.26 0.06 0.21 0.05 0.16
N 0.23 0. 60 0.16 0.48 0.12 0. 44
L7 0.50 1.23 0.36 1.03 0.21 0. 67
Wk 0.26 0. 44 0.17 0.37 0.14 0.30
BIRIL 0.21 0.75 0.19 0.48 0.13 0.41
bW 0.21 0.45 0.19 0.35 0.18 0.35
Wi 0.35 0.72 0.28 0.57 0.27 0.54
VLT 1.00 2.09 0.59 1.22 0.48 1.17
baE:) 0.05 0.18 0. 04 0.13 0.03 0.13
A 0. 40 0. 96 0.27 0.52 0.25 0.49
W 0.58 1.43 0.39 0.91 0.38 0.93
i) 0.57 1.20 0. 40 0.75 0.34 0.70
uspll| 0.23 0. 54 0.16 0.33 0.15 0.31
S 0.63 1.24 0.44 0. 96 0.33 0.95
) 0.06 0.37 0.08 0.27 0. 07 0.28
H 0.04 0.16 0.03 0.12 0.03 0. 10
TH 0.19 0.37 0.12 0.24 0.09 0.17
23 FE 18 TS AT XA AT B AR 4 KOK 28 57 T AL RS T4k 45 SR
Table 3  Risk assessment results of inorganic arsenic exposure in rice by people of all ages in 18 provinces, cities
and autonomous regions of China
THQ LCR(x107%)
b X 2~17 % 18~65 % >65 % 2~17 % 18~65 % >65 %
B P95 k(] P95 ¥l P95 ¥l P95 ¥l P95 (A P95
dtae 0.70 1.71 0. 46 1.20 0.42 1.35 3. 14 7.69 2.08 5.38 1.88 6.07
L 0.30 0. 86 0.21 0.70 0.17 0.53 1.34 3.87 0.94 3.16 0.78 2.36
e 0.76 2.01 0. 54 1.59 0. 40 1. 46 3.40 9. 06 2.44 7.17 1.79 6. 56
L7 1. 60 4.11 1.19 3.44 0.70 2.25 7.20 18.50 5.36 15.50 3.13 10. 10
Wk 0.87 1. 46 0.56 1.24 0. 46 1. 00 3.92 6.55 2.51 5.58 2.09 4.50
BT 0.71 2.52 0.63 1. 60 0. 44 1.35 3.20 11.30 2.80 7.22 2.00 6.10
bW 0.71 1.51 0.63 1.17 0.59 1.18 3.21 6.78 2.85 5.28 2.67 5.31
Wi 1.15 2.39 0.93 1.87 0. 89 1.79 5.19 10.70 4.20 8.41 3.99 8.08
PN 3.34 6. 96 1.98 4.06 1.61 3.90 15. 00 31.30 8.91 18. 30 7.24 17. 60
) 0.17 0. 61 0.12 0.43 0.11 0.42 0.76 2.76 0.54 1.94 0.49 1.88
B 1.33 3.19 0.91 1.73 0.83 1. 64 6. 00 14.30 4.10 7. 80 3.76 7.40
bike] 1.93 4.76 1.31 3.02 1.27 3.10 8.67 21. 40 5.90 13. 60 5.72 13.90
i) 1.90 3.99 1.34 2.49 1.14 2.35 8.53 18. 00 6.01 11.20 5.15 10. 60
g1 0.77 1.81 0.53 1.11 0.48 1.05 3.46 8.16 2.40 5.01 2.18 4.71
ST 2.10 4.14 1.47 3.20 1.11 3.17 9.43 18. 60 6. 62 14. 40 5.01 14.30
e 7 0.20 1.23 0.28 0.91 0.23 0.94 0.90 5.54 1.26 4.08 1.05 4.22
HA 0.13 0. 54 0.10 0. 40 0.08 0. 40 0. 60 2.45 0.45 1.79 0.38 1.54
TH 0. 64 1.25 0.39 0.82 0.31 0.56 2.88 5.62 1.77 3.67 1.38 2.54

BARTEBAT AR E R, JE %48 1 e H IR X ROK R
BLBR 5 H IR B B A 20, (A X T B R R ROKR
9 e 1 B N HE SR UL, A0 A7 78 — 2 19 4 R XU
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K il E HBE A8 AL A RN 22 4 i) BR AR B (L
IR R Bk — 2P 5 Y )

R TAFAE— E R BRE . — 2488 Hi &
FHfR DR TE LR &5 2 K030 o U MR 7 SOk, AR
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57
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