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Assessment of dietary exposure to lead, cadmium, mercury, arsenic and
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CHAO Feng, LIU Bingrui, FU Pengyu, ZHANG Shufang, LI Shan, YUAN Pu
Department of Public Health, Henan Provincial Center for Disease Control and Prevention, Zhengzhou, Henan 450016, China

Abstract: Objective To assess the exposure levels of lead, cadmium, mercury, arsenic and aluminum in the diets of
residents in Henan Province, so as to provide the basis for strengthening food safety supervision. Methods Six sam-
pling points were selected using stratified random sampling method in Henan Province, including Hebi City, Xiangfu
District of Kaifeng City, Jianxi District of Luoyang City, Yuzhou City, Baofeng County and Tanghe County. Food sam-
ples were collected and processed into mixed samples of 12 major food categories. The levels of lead, cadmium, mercu-
ry, arsenic and aluminum in the samples were measured using inductively coupled plasma mass spectrometry (ICP-MS).
Dietary consumption information in Henan Province was collected. The dietary exposure risks of lead, cadmium, mercu-
ry, arsenic and aluminum were analyzed using the point estimation method and distribution point estimation method,
based on the health guidance values of the Joint FAO/WHO Expert Committee on Food Additives and the margin of ex-
posure (MOE) as the assessment criteria. Results The dietary exposure level of lead among residents in Henan Prov-
ince was 41.89 pg/d, which was equivalent to 18.62% of its provisional tolerable weekly intake (PTWI), with cereals

and vegetables being the main sources; the MOE values of lead among residents aged 2 to <7 years and 7 to <13
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years were both less than 1. The dietary exposure level of cadmium was 10.79 pg/d, which was equivalent to 20.55%

of the provisional monthly tolerable intake, with cereals and vegetables being the main sources. The dietary exposure

level of total mercury was 0.45 pg/d, which was equivalent to 1.25% of its PTWI, with cereals, vegetables, and water

and beverage categories being the main sources; the dietary exposure level of methylmercury was 0.04 wg/d, which

was equivalent to 0.28% of its PTWI, and it was entirely derived from aquatic products. The dietary exposure level

of total arsenic was 26.65 pg/d, which was equivalent to 0.89% of the daily allowable intake, with cereals and vegeta-

bles being the main sources; the dietary exposure level of inorganic arsenic was 8.41 pg/d, which was equivalent to

6.23% of its PTWIL, with an MOE value of 22.47. The dietary exposure level of aluminum was 8.27 mg/d, which was

equivalent to 45.94% of its PTWI, with cereals and tubers being the main sources; the Ps and Pors of dietary alumi-

num exposure among residents aged 2 to <7 years and 7 to <13 years were both greater than PTWI. Conclusion

The overall dietary exposure risks of lead, cadmium, mercury, arsenic and aluminum among residents in Henan Prov-

ince are relatively low.
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B PR ORI AR IS Y FEORIE T . T
=R, PRSI skt R, Jf
R EYIFIYOK R AR, KR KRR T
AFITR I FEA AR R T @ BRI WAL
Rl v s G I 5 PEAG TSR B R R A AR O
W45 00 B, K GB 2762—2022 (4 4 H R br
fE i G Y R ) IS T AR R B R TE &
FKEmhrgRE ", BE ERAHLUR R T4 4H
LU NI G £ R ZE 512 (Joint FAO/WHO Ex-
pert Committee on Food Additives, JECFA) W25 T
B AN Z AR B AR M A R R R
IR 1 R B 2 5 RS, ) A 4 T B AR
B4 I 1 8= T o ARt e S

1 #RERZE

11 RS RESE

AR B0 o A PR R R B, 5 AR
AR, T 2017 4R 52 BEVLAMEE 7 54l
BORETH . JFETTRERFIC, IEBHTIRPE X . @INTT . %
FEHABRTE 6 MR, ERARAEAMETT. R
B RIEFR R TSR 61 Ff, & 422 kg IE
WIRE S . INTHI A, U2, #k Wk, &
R R BRSSO KRG BEE L KK
BN AL 12 RBEEWIRARES OIATHR),
RARER OIRIBRIE T, -20 CIRAE.
1.2 454aRPP4S L Z AN

%M GB 5009.268—2016 £ i 2 4> [ 5 b i
B ZICEMIE) ', R RIS &5 B A i
TSI S A ot P AR R AR S . DA R T AR
(Fifartt, m/z) e, SRASMRE, DRI CE i
55 FINARIC R IS 5 50 H SRR T R e

BLIE HEFA T8 53 HT
1.3 ERIERN 2 A E

RN BT 9 B TR IR T 2015 49T g 48 A
PP S E R I H o SR Z BBy 2 BEN LA
PAMBUTREGE 7 WA 7 AR, 3B 1 594 5
4025 N, R 24 h BUBLIHAES: 3 d P ABY
W e (EAETEINE), RFREIEIE 3 d Nk
R PR IR S i

JLE T DA GBI 2 B WEROR IR T 2016 430
mMAILEE ESIEEFREBEENIE, RHZ
By B 0 2 BE LI AE T e dh UM R 7 NIk A 7
ARH, FEGILEE | R AR X 2 2Lk
1405 A (HAJLEEDAE 1207 N), EYIRIHEE
dn M S R A VR IR) L
1.4 ERERZENGTFE

R R PEAG T AN A3 A PR R A A T e 4 T R
R R AR I AR 88 Ko SR SAS 9.4 B
SPSS 21.0 #A4 AR 5 i .
141 fIPhE

THERRE NS H R R e & 2 R, 118

YNV
12
Exp= Y F: xC;xf
i=1

ot Exp PREASEHREEEL (pg/d, H04 mg/d);
FORRRENS @ ERWIH R (kg/d); CONER (KR
Y e ERN S (pe/kg, 50 me/kg) s fOMEELN
TRE. IS AR RS AR 18~59 % |
KT 63 kg, MR J7 S Y IMAE 4, REEE 24
9 414 kJo ARAENRIEWITH D i S e AHEF- 2471 27K
e, F A 0 R A T S R R P 2 B K
7 VAR EE KU 2 I8 JECFA (e (A



BT EEE 20244511 A48 36 #5511 China Prev Med J, Nov. 2024, Vol. 36, No.11

+ 973 -

NIATITA, REG—% 63 kg i1, HEFTEXT=
FRHERE, HREHEEx30=H2HE., £LEYsHk
R TR 5 DB R

W5 JECFA Ryfa e ds S PPAh e R iR i
TR N, AR AL 1Y % R RS 45 B AR i A
[t (margin of exposure, MOE) &, MOE {H &1k
NS R G 3 ) SR ER i R BR{E (benchmark dose
lower confidence limit, BMDL) 5%} G & H 2%
AL, 8789 MOE (E2 8 ULER R PR 1 40
BMDLo, [0.6 pg/ (kg A= - d) ] sls A I 4 He
F+ 1 mmHg ) BMDL,, [1.2 wg/ (kg th#& + d) ]
SEEERERNILE Y YUY MOE {H2FE
it 2 5 2R 480 0.5% 19 BMDLos[ 3 pg/(kg A -d) ]
HLHLmEE RGN . MOE (6> 1 R4
A B A B XU J F 1T 232 I AIKF 5 MOE fE<1 3%
WA TR TR IR
1.4.2 i s PPl

TR RE SRR, PRI RAERZA
YR BB I, 2 50, 75, 90, 97.5 HA
B (Pso. Prs. Po. Pys), ARAREBRGEMMM, K
it JECFA (g RReHE FIEECR T MOE TEAG 2% 58 XU .
HHEALK:

K. ExpWHAKEHZZEE (ng/kg hE,
RN melkg ) s FUOMFEARSE YN

(kg/d); CioR%s i EEWTPICRAN S (pnekg,
H mg/kg) s WORARRN A AR E (kg)s £
A TR A ARG P OkE, ARIR 5 5 4
2~<T7 % T~<13 %, 13~<18 % | 18~<60 % =
60 %, A NS A 373, 441, 393, 2 913 Al
1310 A, “FIBARE S50 1610, 28.62, 4834,
58.89 Fl 52.59 kg.
143 PEAlbRiE

Z IR JECFA R{@RESs T8, 88 E 45 5 al i}
Z A &
PTWI) & 25 pg/ (kg k& - J&) " B EHH
n] ifif 52 5 A &= (provisional tolerable monthly intake,
PTMI) A 25 pg/ (kg th&E - J) "5 5K PTWI 2
4 g/ (kg thi - J&) (ADIZEERAN), IR PTWI
H 1.6 pe/ (kg A - J&) 5 BERAEH IR R
(acceptable daily intake, ADI) A 3 mg/d, JCAHL#
PTWI H# 15 pg/ (kg tk - J&) 5 48 PTWI K
2 mg/ (kg tkE - Ji) ",

(provisional tolerable weekly intake,

2 & R

2.1 AR R E N et AE

WA E R B R 41.89 pe/d, FE)E
YT H PTWI 8 18.62%; 3 528 Flighi %
X, BIFTTRER N 74.71%, W 1, 2~ <7 BHA
7~<13 ﬁéﬂ ﬁ%%ijﬁﬁ\ Pso. Pss. Py %H P35 E/:J
MOE {E#) <1, HABAH#HR MOE {H¥>1, WL# 2.

x 1 WEAPRENGH 5 FOCREERER SR TR

Table 1 Daily dietary exposure levels of five elements and food contribution rates per standard person in Henan Province
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Table 2 Dietary exposure levels of leacl among residents with different age groups in Henan Province
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Table 3 Dietary exposure levels of cadmium among residents with different age groups in Henan Province
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Table 4 Dietary exposure levels of aluminum among residents with different age groups in Henan Province
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