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Arsenic contamination in main foods and the dietary exposure
assessment for the population of Jilin Province, China
LIU Sijie, WANG Hui, WANG Bo, GUO Jinzhi, FANG Chiguang
(Jilin Provincial Centre for Disease Control and Prevention, Jilin Changchun 130062, China)

Abstract: Objective To analyze the arsenic level in main foods, and assess the risk of dietary exposure of inhabitants in
Jilin Province. Methods Arsenic concentration data were obtained from the national food contamination program during
2012-2017. Food samples (n =4 532) were collected from 11 food categories in Jilin Province. Consumption data were
derived from Jilin provincial nutrition and health survey in 2012. The provisional tolerable weekly intake ( PTWI) and
margin of exposure (MOE) were used to estimate dietary arsenic exposure of inhabitants in Jilin Province. Results The
average concentration of arsenic in 11 categories of food was 0. 030 mg/kg. Cereals, vegetables and aquatic products were
the main source of dietary arsenic exposure. The contribution rate of the three was 76.59% , of which cereal contributed
54.44% . Dietary arsenic exposure of different age-gender population groups was in the range of 0. 73-1. 31 wg/kg BW.

The MOE of mean dietary arsenic exposure was above 1. Conclusion The status of arsenic exposure of the inhabitants in
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Jilin Province was safe.
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Table 1  Pollution status of arsenic in foods in Jilin Province, China

B T i G H R I I KAH P50 P90 P95 P97.5
LIES 1% /% /(mg/kg) /(mg/kg) /(mg/kg) /(mg/kg) /(mg/kg) /(mg/kg)
B 1274 30.69(391/1 274) 0.018 0. 620 0. 005 0. 060 0.070 0.079
IRARH 337 10.39(35/337) 0.028 0. 460 0. 025 0. 030 0.070 0. 162
K= 478 71.34(341/478) 0.073 2.190 0. 042 0. 100 0. 180 0.481
YES 1134 89.95(1 020/1 134) 0. 095 0. 820 0.084 0. 150 0. 380 0.420
2 556 34.35(191/556) 0. 026 0. 450 0. 005 0. 070 0. 090 0.111
FL 236 12.71(30/236) 0.013 0. 098 0. 005 0. 040 0.070 0.074
RS 180 13.89(25/180) 0.010 0. 140 0. 005 0. 030 0. 050 0. 090
CES 167 73.05(122/167) 0. 029 0. 168 0.032 0. 050 0. 060 0. 060
i 57 12.28(7/57) 0. 007 0. 045 0. 005 0.010 0. 020 0.024
JH B 5 43 6.98(3/43) 0. 009 0. 082 0. 005 0.010 0.070 0.076
[V ¢ == 70 0.00(0/70) ND ND ND ND ND ND
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Table 2 Consumption and arsenic exposure of different types of food of residents in Jilin Province

P Mo/ (g/d) F g/ (ng/kg BW)

I P50 P90 P95 P97.5 I P50 P90 P95 P97.5
Bk 331.35 287.49 587.78 734. 61 914.74 0. 096 0. 083 0. 170 0.213 0. 265
KEH 159. 33 132. 46 300. 00 381.53 478. 81 0.070 0. 059 0. 133 0.169 0.212
IK e 80. 54 66. 67 144.22 198.93 213. 14 0.093 0.077 0. 166 0.229 0.246
L ES 307.09 250.94 521.35 678.03 892.23 0. 464 0.379 0.788 1. 025 1. 349
IHES 68. 46 50. 65 137. 88 176. 05 227. 46 0. 028 0. 021 0. 056 0.071 0.092
S 117.95 83.33 224.26 304. 25 313.73 0.024 0.017 0. 045 0. 061 0. 063
g 47. 60 39. 14 91. 68 107. 14 135.28 0. 007 0. 006 0.014 0.016 0.021
GES 93.39 71.98 185. 60 219. 62 299. 38 0. 044 0.034 0.087 0.102 0. 140
I 2 226. 16 166. 67 588. 05 757. 83 808. 44 0. 024 0.017 0. 062 0.079 0. 085
VAR 15.76 9.62 34.28 54. 67 83.33 0. 002 0.001 0. 005 0. 008 0.012
Ve ES 106. 90 70.23 271.07 386. 66 476. 00 0. 001 0. 001 0. 002 0. 003 0. 004

3O RS FR BT E (kg)

Table 3 Average weight of each age group in Jilin Province
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Figure 1  Contribution of dietary exposure to arsenic in

different foods of the overall population in Jilin Province
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Table 4 Average exposure level of arsenic in diet of different age-gender groups in Jilin Province

P I R/ (ng/kg BW) J5 PTW1/ % MOE

WA P95 E P95 YA P95
2~6% 87 1.16 2.05 54.13 95.67 2.59 1. 46
7~171T 8% 253 1. 14 3.14 53.20 146. 53 2.63 0.95
7~17 8% 197 1.10 3.04 51.33 141.87 2.73 0.99
18 ~65 % 1 2612 0. 86 1.72 40.13 80. 27 3.49 1.74
18 ~65 %4 3578 0. 80 1. 60 37.33 74.67 3.75 1.88
66 % Ll -5 639 0.50 1.01 23.33 47.13 6. 00 2.96
66 % Ll I % 604 0.78 1. 41 36. 40 65. 80 3.85 2.13
e NBE 7970 0.85 1.28 39. 67 59.73 3.52 2.34




R AR AR

—648— CHINESE JOURNAL OF FOOD HYGIENE 2018 4% 30 £:%5 6 )
(B AR B LK 72 AR R S E AR . R
3 Wtig AW B SRS M IO R (5 R AR K T

BF5E " F I, R )£ 2 0 v e A BT R
[, ABFTE R W ARE & a3 & &
0. 030 mg/kg, Horf1 25 4 25 rpr i -2 75 4t B i (0. 095
mg/kg) , H K KK 2 (0.073 mg/kg) , B KK A
3Dy EBAREE S A 2 ARRE S, B AR RN
0.11% o 2017 4] P4 E B & fhi5 YR £ I, B
PR 0. 094 0 mg/kg, S SF2 & B R A
i ¥E P 7 28 (0.578 mg/kg) | K £ 26 (0.525
mg/kg) AP (0. 501 mg/kg) £ il , ToHL -
Yo R 5 B O KK (0,072 mg/kg) 'L 2013—
2015 AEBEVE A A AP 5 38 KR KR LA
FAHWMMERES D, BWMTEEETEN
0. 038 mg/kg, H 17K 7= i (0.067 mg/kg) | ik 5% K
(0.027 mg/kg) A3 425 (0.026 mg/kg) & il -1
R o 2013 AR T TR AL R R S A
T BRI MAE R, B
Fb 5 A5t J5 9 119 g S 3 9 7 26 (0. 575 mg/kg)
ARBFFEEE R bk ) A4 B o 4 R AR —
0, Horp AR B 2 TS G KB

JiE B 2 R AU DA SR, o MR e ABERE R
OF Y R R R 0.85 we/kg BW,MOE 2 3.52, 7%
TH P ANFERPP 5 8% ok 1. 28 ng/kg BW,MOE
2.3457 ~ 17 % FVEAF IS 41 T B N BE AR OF X 5k
O 3. 14 pg/kg BW, Lo PEAR A 4 = 0 2 A TEROT-3
BFERR3.04 pg/kg BW,MOE $535F 1,%8] 7 ~ 17
A 2 R R LR G Ll AR S AL . 2014 AR
EFSA BF 58 #2548t BR 7K ™ T A0 A 25 B 5 S i 2 3
TeHLH B Ak R BR 70% -, piy T ASHIF 58 A R e
BACTCHLOP Y & B AT AR 7 ~ 17 2 4 ik 41 MOE
EIZE 1 (0 R RS e 2 Z W Z N, AT
¢4 N#E MOE /& T 74 MOE(2.88), 54t 7t &
fifioF- 2 2 58 i LA, = P 3R (0,39 pg/kg BW) (B
KA (0.50 peg/kg BW) Hrvd=2(0.7 pg/kg BW),
5 At v MR A B A FIIZK T G e R bR AR T B AR
(3.82 pg/kg BW) 4 (0.91 pg/kg BW) %
F(2.18 pg/kg BW) i P R R, BARTE
A TR R b B RS — 2% 3k [ A Hn
B AH A T — S K 75 Ye 5 ™ i 1 B R i AR R
F I £ b i 2 g RURS: AR 22 4

ARG K B ) 28 2 AR T RO £ v i 2
1 BRI, DTUAR R Ik 54, 44% L IROZ R
FIK =2, BTlkF 4 5 11.26% Fi1 10.89% . 7K 7™
J5 HOR BV et (H R SR AR, T LK 2 L
ff AR S B A5 G B 19 A DL R S AF AR, TCHL A

VAABETE B oAl 1 B i 2 Bk A — € S H M i
AWy 2 A S v A 0 7 e R BORIR T R B KA
AV AR TT R % 0 BRI op A T e kAT 4R
HHRE R RAE, m IR EEURY ', B
AWy bR TG g AR SN A

AW TEAFAE — 5 A E T, FEAFLT
4 rxlo H— BLURPEAL F AL 2012 4F 55 A48 8 97 fi
JRE A A5 1 B T B i R B I ] 9 B AR
JE R B A Ml e A TR, B T, i T ARAX
A AR AR D BRI, B AT T R X TC AL AR A R I, itk
YR AR 2 A A A T AL A A Al 2 i 1 — 5 119
il (AR R IE T IEAL AR B S R s . B =
ARV T R Z 8 b I, (AT B 5
JITA B A, X 2 3 R R A A A o BB D, AR R
X Jeer RS £ 8 1 PR A (HR A B I ROK L B R A
P Wl 25 SR A%, AR i) 2 AR K R R il 2R B 0 T RO
JK H AR R X A R ) DX R ) G T AROK Ok
VR 5% 82 0 BEXE B RN B R gt — LT R
AR TAE .

S 3Lk

[ 1] European Food Safety Authority ( EFSA). Dietary exposure to
inorganic arsenic in the European population [ J]. The EFSA
Journal,, 2014 ,12(3) :3597.

[ 2] JARAEA, WINTERC K. Dietary exposure to total and inorganic
arsenic in the United States,2006-2008[ J]. International Journal
of Food Contamination,2014,1(1) :3.

[ 3] IARC. A review of human carcinogens : arsenic , metals, fibres , and
dusts ( monographs on the evaluation of carcinogenic risks to
humans) [ M ]. Lyon, France: International Agency for Research
on Cancer,2012:41-93.

[ 4] Joint FAO/WHO Expert Committee. Food additives summary and
conclusion, JECFA/72/SC[ R].2011.

[ 5] EFSA Scientific Committee. Guidance of the Scientific Committee
on a request from EFSA on the use of the benchmark dose
approach in risk assessment [ J]. The EFSA Journal, 2009,
1150 1-72.

[6] @R, SRR, XV, 5. A 1 5 57 3 B 76 55 1% 1 5% 5% (B
K PE A i By 2 0 [T 1. b B T4 48 3, 2014,31 (6):
943-945.

[7] ABDULK S M,JAYASINGHE S S,EDIRIWEERA P S, et al.
Arsenic and human health effects; a review [ J ] Environ Toxicol
Pharmacol ,2015,40(3) : 828-846.

[ 8] BEZA a2 4 KU PP Al bl B 58 i e R 3 IR 3% U
W AR TR M]. 2017.

[9] M ANREAMEEZTAEMTWNEFTERS ARELER
FRdE £ S e T LB A I s . GB/T 5009. 11—2014
[S]. dbmt. v AR Rkt ,2014.

[10]  pFek, Jrid, #%, 5. 2010—2012 435 Mg i RE FRR



TR R B PR T YR O B BRI £ R e KU T A —— X R L 4 —649—

DLV AR S [ ML 35 bR 35 RO 2 iR ,2016. 13RI 5 R VA B Al B VR PR (], AR5, 2017 ,46
(1] Eid, £5, 0BG kg mREEREETMELT]. &6 (1):132-135.
A4 ORI A4 42,2017 ,8(12) 49084913, [16] A2, TR, BRI, A5, & 5T &5 b8 Bk BT
[12] Wi NRILAEER DAEMTWETZR S BRE MM Ry B ol a4 [T]. b E DA A 56 445K, 2013,23 (10) ;
WEEELE. ST ERRE SR TI Ry RE.GB 2335-2337.
2762—2017 [S]. 4t . o = A7 o kit 4k, 2017. [17] BN, FERLL, T [, 5 WiVE A8 3 4 1 U 3 DU 7= & o
[13] 5K, XU AR, X6, 45, & 0 Ak 22 W) e o 28 0 i R T 1Y My A RIS e A (], b TR R 6 4% 7, 2015, 25
[ J]. RARTIRTEE 247, 2013, 47 (6) :565-568. (16) :2786-2788.
(147 PEEH, 2 uE 06 BRI, 4. 108 £ 5 & b bl s e K IR [18] SEO M N, LEE S G, EOM S Y, et al. Estimation of total and
RGN [T]. b E A A2 E,2017,29(6) inorganic arsenic intake from the diet in Korean adults[ J]. Arch
745-749. Environ ContamToxicol ,DOI 10. 1007/500244-015-0257-1.

[15]  TRE,MEEH, B AE, %, 2013—2015 4EBk TS & F ¥ %

(HhEES DAEYZE 2019 EABITFITEE

Crb R O AR ) 243580 )T 1992 45, fiy v g N R SR ] [ 52 T2 AR R B 2 B 4 324, v AR BT IR
2 7R AR BE S Rl BE O BE A W S B AL R 290, AT K AT o A TR AP R RHRAZ 0 31 1), 2004 i S0
ORI E R (CNKT) 42 SCsR o

g BAE RS S B8 % R AW 0 R R/ E R SRR /18 3 R RS 8
VRS8R ARSI IR E R E /R W IR/t E B SE /IR E SRS,

TR EVEA - i ad Ja O 3 A R o X BAT BT R B9 00 758 SOl S T GE 2 AR L Ak .

R A AG R T H

FEL&IETE http . //www. zgfsws. com  B{ /& H{{f : REDI@ chinajournal. net. cn

VT B8 = 1 55 ma 4 P & AT R & AT BB AR5 Ty 24-094 0 WUH 1), 4501 5E #r 20 J6, A2 4F 120 JT., 7] R 3] 4
BEEER AT 1) 3 ) (R B E 2y S e S Jg) o

itk INAREB R L+ 18877 5 P EES DAELGE

1% :0531-82919955 £ E :0531-82952689 MBI 4 A5 :250062

E-mail : REDI@ chinajournal. net. cn QQ E%:572900989

(PEHFEFHREI2019 FARMEITESE

Crr T R 2 208 T 1984 AEBI T, 230 2 2 BOE 5 0 0V T, 02 BN A A TF R AT B9 1R R 9 R
Filo AR RS SCHETH IR T (RHEAZ G b [ A SARE A 00 39 ) b R 24 AR A T v
SCA W B 24 A% 0 30 TR S TR A 27 SR (CAD) s 3 1) o

AR ) 4 T 7 S KR A OGBS AT Y 5 0 R, TR E R A e S I S X, e R D B oA A G
AR R F 6o ARIBCEIRE SR M S BRATSE A Bl G N A3 TR i R B2 UE Y
o A SR A AR A T 5T N B LA S NSRBI R Tl 2 B R A L L U R BT R N B BOR N B R R
o AN TR T BB JE B BRSS9 O TR R 45 3 i 2 A B e kAR

CPENE R AR AT, H 15 H i, 48— T*5 . ISSN 1001-7658 ,CN 11-2672/R, 2019 4F4&:#11T
#r 15 I8, 424F 180 JT. J7 R Al i 2 Mo il = 3T B, [ AR 2 A5 82-328 , [H AU 5 MO4174 , Wil 1T [
e !

X & HL 15 . 010-66948537 ,66948363 {4 H.:010-66948747

F A ML - http : //manu63. magtech. com. cn/zgxdx

HLF (54 : xd948537@ 126. com  QQ f :642674042

K 2R Mk« AU 5T 2 5 R R 20 5 (b [ 22 2 2 350 S 48 AR R 2 % - 100071



