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Content characteristics and health risk assessment of main

heavy metals in the diet of Hubei Huanggang residents
LIU Xue - gin, ZHENG Yi, WANG Chi - hua, WANG Hong - liang, WANG Fen

Huanggang Center for Disease Control and Prevention, Huanggang, Hubei 438000, China
Abstract : Objective To understand the main dietary heavy metal pollution situation of Huanggang residents, and to analyze
the sources of pollution, and evaluate the health risks of heavy metal intake through dietary pathways. Methods From 2019 to
2023, a total of 1 402 samples from 11 major categories and 30 subcategories were collected and detected in ten counties and
districts of Huanggang City. The Nemerow contamination index method, Spearman rank correlation test, cluster analysis, and
principal component analysis were usedto comprehensively evaluate the food contamination situation and possible sources.
Evaluate the non carcinogenic and carcinogenic health risks of the population using the total target hazard quotient (TTHQ) and
total target carcinogenic risk (TTCR). Results  The average content of heavy metals(Pb ,Cd Hg As Cr) in food was 0. 007
-0.217 mg/kg, 0.001 - 0.632 mg/kg, 0.001 — 0.012 mg/kg, 0.003 - 0.103 mg/kg, and 0.005 - 0.376 mg/kg,
respectively. The detection rate of heavy metals was 0. 0% —100. 0% , and the exceedance rate was 0. 0% -31.7%. Except
for Hg, there were statistically significant differences in the content, detection rate, and exceedance rate of heavy metals in
different types of food (P <0.001). The detection rate and exceedance rate of heavy metals in edible fungi were relatively
high. Region, season, stage, processing level, moisture content, and packaging level were all influencing factors of heavy
metal content in food. The two possible sources of heavy metals in edible fungi were industrial emissions and traffic exhaust.
Except for bamboo fungus and shiitake mushrooms, which were heavily and mildly contaminated respectively, all other foods

were safe. The TTHQ of different populations was between 1 and 10, and the TTCR was greater than 1 x 10 . Children had
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higher TTHQ than adults, and females had higher TTCR than males. The main sources of heavy metals for TTHQ and TTCR in

the population were total As and Cd. Conclusion

The overall degree of heavy metal pollution in the main diets of Huanggang

City is still within a controllable range. There may be certain cumulative health risks of heavy metals for residents through

dietary intake, and special attention should be paid to the health risks of children.

Keywords : Huanggang ; Food ; Heavy metal pollution; Principal component analysis; Health risk assessment
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Table 1 Values of Parameters for Heavy Metal Health Risk Assessment

SR T IESCAR Hfy g
ADI 31252 H#E A=, acceptable daily intake mg - (kg-d) ! B SEEUE G B A (1) TR TS
C K- 45 J& ¥ 5L, concentration mg/kg {37 2
JLEE . 2K 48,5 KB 23,56 A FH I 44. 7 525 336.0 . B4 30.2
IR 210 H 245 A f= , intake rate o/d KBS 101.0 A2 102.9 EEEA272. 4 725560 KF=2537.3
R £ 3. 2811
G2 61.54 IR B 23,56 B 5777 82K 434.32 Bk
33.99 Ik 33. 64 N2 70. 33 s 521,44 FLk22.7 K
% 60. 6110
EF AR, exposure frequency d/year 365117
ED T FRFEERTA] , duration of exposure year 30 KU 30, o KU 70017
BW  {KHE, body weight kg 566.2 .4 57.3 L 25. 6%
AT ST IHA] , exposure time d EB0E XS 10 950  Fogs KUG 25 550017
Rfd Z A S % i, reference dose mg - (kg - d) ! Ph(0.001 4) .Cd(0.000 5) Hg(0.000 3) ,As(0.000 3) .Cr(0.003) !
SF FUEAPEE -, cancer slope factor kg - d-mg”! Pb(0.008 5) \As(1.5) .Cr(0.5) [

THQ ¢ TTHQ < 1 ¥& A W] i filt 3 XU ; THQ B

TTHQ & 1 ~ 10 1] B8 £F 7€ — & fi 5 XU ; THQ 1k,
TTHQ > 10 £77E 5 W] & fidt FE KUK . TCR B TTCR <
10 ~° 0y KUK # A% ; TCR 8 TTCR Ry 1 x 107° ~ 1 x
10 ~* 0] REAFAE B A9 57 1 B0 KUK ; TCR 8] TTCR >
1 x 10 A5 e W B0 XU .
1.5 %t R Excel 2016 .SPSS 24. 0 #4147
BARGT 0T, Origin 2021 2218, KT H PR 19 B0
PILKHR R 172 255001, %3R800 Al b g 1+ 4ioss
BT HUBR FH X K6, 0 4 R S B AL ) 22 S 1
R Mann - Whitney U K36, 22 4H ] 22 7 FL B8R
Kruskal — Wallis H ¥546, % Spearman FkAH IR 5677
M 4@ ARG E , RIS HT L FRLo3 3 Wik o B 8 4
JE AT REARE . AUMAS 5, K g6 7K HE o =0. 05,

2 HRE5HMH

21 ERELBEELH LB EELFE HE
J& S AR UL 1, R R SO AR R L3R 2, AN TR Fh
KEMHFESE (Pb.Cd 8 Hg & As Cr) P&
43534 0.007 ~0.217 mg/kg.0.001 ~0.632 mg/
kg.0. 001 ~0. 012 mg/kg.0. 003 ~0. 103 mg/kg .0. 005
~0.376 mg/kg, TR EFWHAGE I FE XL (H =
185.944 291.310,75. 598 . 182. 445 441.768 , P #J <
0.001) . AFAMEHEERNESE S & 50Tk &
FHALE 5

B A m SRR R AR R 0.0% ~
100. 0% 0. 0% ~31.7% , AIRIFhZ 5 E 4@ A
RSB HEAGIE L (P ¥ <0.001),Cd f i 2
e (48.3% ) o ANFIFRS A 5 Bk Hg MW H 4 )8 B
PRRZE S EA G2 EE L (P ¥ <0.001) , EHH

2K Ph, Cd HARHEA R 2, A5 R 50 51 O 20.3% |
30.5% .

1.2 o [ 25%~75%
0:90 T ik
5 060 IJ_rl &] ey
0.30
0.00 =z I & l l ‘L = L
6.00
5.60 T
Cd .50 lj
2 o 2 ldol I _ 1
L)
< o8
=
E | Hg0.12 l
| 006
o o_oo;l-;.&;l; -
1.50
1.20
As 030 l L l II.‘J
0.00 = - AL L
1.80
1.50, T -
080 ; é:]
0.40 |i| é l
el _ | BT 11
T F o F L S O B
LR A A
kA 8
318 W AR S S T Ry e
Fig. 1  Distribution of five heavy metal contents in food in
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Table 2 Detection rates and exceedance rates of five heavy metals in different types of food
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Table 4 Resulis of principal component analysis of heavy metals in edible fungi in Huanggang City
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Table 5 Health Risks of Heavy Metal Exposure in Huanggang Population
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