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2022 to 2023, a total of 316 samples of 4 types 6 kinds of food (soybean, peanut, mushroom, dictyophora, rice and
wheat) were randomly collected in Hubei Province. The content of 5 kinds of heavy metals were detected by
inductively coupled plasma-mass spectrometry (ICP-MS), and the contamination of food was analyzed by single
factor pollution index (P;) and comprehensive factor pollution index (Py,). According to the health risk assessment model
recommended by U.S. Environmental Protection Agency, the target hazard quotient (THQ) and target cancer risk
assessment (TCR) were used to assess the non-carcinogenic and carcinogenic health risks caused by heavy metal exposure
in the population. Results The overall qualified rate of food was close to 95%, the detection rate of Cd in heavy metals
was the highest (100.0%, 14.2%). There were statistically significant differences in the detection rate and excess rate
of the 5 kinds of heavy metals (){2=179.320, 21.849, P<0.001). The 6 kinds of food contamination levels were
dictyophora(severe), shiitake mushroom (mild), soybean (safe), peanut (safe), rice (safe), and wheat (safe). The
individual heavy metal THQ of different regions and different genders was less than 1, but the comprehensive heavy
metal THQ was greater than 1, and the carcinogenic risk of heavy metal in different regions and different genders was
greater than 107, In Hubei, the non-carcinogenic and carcinogenic health risks caused by dietary heavy metals intake
were higher in rural areas than in urban areas, and higher in women than in men. Non-carcinogenic health risks
mainly come from Cd and Cr, while carcinogenic health risks mainly come from Cr. Conclusion There is a certain
degree of contamination of edible fungi in the four types of food sold in Hubei Province from 2022 to 2023,
especially the heavy pollution of dictyophora. The non-carcinogenic health risk caused by the intake of heavy metals
through dietary means is high, and the carcinogenic risk is within the acceptable range. Relevant departments should
strengthen supervision and pay attention to the health risks of Cd and Cr exposure.
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0.7<P;<1.0 e 0.7<Py<1.0  MIHHCEARIR)
1.0<P,<2.0 BREE Y 1.0<Py<2.0 RREG Yy
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Table 2 Parameter values of the heavy metal health risk
assessment model
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W H/kg 692 633 696 590 643
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WaREE, N 03770 mgkg, HIRE Cd, FH &N
0.1892 mg/kg, HARTE &) P& Hh 0.0077~0.0526 mg/kg.
5 FPhE G JE T Cd R R, ik 100.0%, HARESEA
FARWK N Cr (88.9%)>As (79.1%)>Pb (69.3%)>Hg (21.8%),
A 4 8 BA R 22 B G o L (r7=179.320,
P<0.001). 5 FESLES Cd BirEhkm, N 14.2%, Hg L
bR, HAESEBIRRMKIA Pb (5.7%)>Cr (4.1%)>As
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IREK>TH . A2, BEN 100.0%; Cd TEFAFLEE S
HrR R4 100.0%; Hg 7ERCKHG 2R 100.0%,
BHE TR 20.0%L0 F, HMFAEE T REH; As Bt
e AHREESASE, BRELSTH, HEN 100.0%; Cr i
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Table 3 Overall heavy metal content in food

— ¥ 1) FrE 5%z 1k 5
(2.5%) N[ T 0 6 02 S AT 57 3L =21.849, L /?;fﬁ) imgjkf R
P<0.001). W3 3. Pb 316 00526  ND~1.3205 69.3 5.7
22 FRXFERFTELELEBR cd 316 01892 0.0055~5.8805 100.0 142
R AR R P e Hg 316 00077  ND~0.0196 21.8 0.0
EREARFMIEEHN T EAR, Pb & As 316 0.0478 ND-1.1075 791 25
BB ESRIPERS G, m ok 1.3205 mg/kg; Cd 7 Cr 316 03770  ND~43100 88.9 41
B BAREISREISHIST AR, Iikm 5.8805 mgke; i £=179320 =21.849
Hg 7EAr A B i & s 8K, As TEAT 75 B8 A, e P P<0.001  P<0.001
4 1.1075 mg/kg, HAME G As S REAK; Cr . R, HE:ND FoR AN, T,
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Table 4 Content of heavy metals in different types of food, detection rate and excess rate
HHy 4 JLER F-H{E/(mg/kg) T i/ (mg/kg) K /% HFRER/%
Pb 0.0169 ND~0.1410 45.8 0.0
Cd 0.0082 0.0060~0.0190 100.0 0.0
IS S W 48 Hg 0.0015 ND 0.0 0.0
As 0.0056 ND~0.0150 64.6 0.0
Cr 0.1781 ND~0.6700 87.5 6.3
Pb 0.0583 ND~0.8200 72.2 3.7
Cd 0.1532 0.0160~0.3510 100.0 0.0
IR A 108 Hg 0.0015 ND 0.0 0.0
As 0.0097 ND~0.0390 80.6 0.0
Cr 0.4670 0.0450~4.3100 100.0 0.0
Pb 0.1189 0.0250~0.5400 100.0 5.0
Cd 0.2775 0.0275~1.0901 100.0 15.0
o 20 Hg 0.0035 ND~0.0091 20.0 0.0
As 0.1028 ND~0.3305 90.0 0.0
. Cr 0.2336 ND~0.8065 90.0 0.0
LYlEES Pb 0.4345 0.1401~1.3205 100.0 18.2
Cd 2.8500 1.4107~5.8805 100.0 72.7
(UE7) 11 Hg 0.0031 ND~0.0060 273 0.0
As 0.4001 0.0770~1.1075 100.0 0.0
Cr 0.6414 0.2500~1.4529 100.0 0.0
Pb 0.0231 ND~0.0979 47.6 0.0
cd 0.0753 0.0065~0.1770 100.0 0.0
KAk 63 Hg 0.0086 0.0030~0.0196 100.0 0.0
As 0.1043 0.0466~0.1910 100.0 0.0
fok Cr 0.0492 ND~0.1320 63.5 0.0
Pb 0.0086 ND~0.0950 43.9 0.0
cd 0.0170 0.0067~0.0708 100.0 0.0
INZE R 66 Hg 0.0015 ND 0.0 0.0
As 0.0089 ND~0.0865 60.6 0.0
Cr 0.0501 ND~0.1720 93.9 0.0
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241 5 FEWE AN =
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P AH#FR, 23514 2.173, 14.250, 2.000, Cd {464 . ol
Ty P, (RN 0.766. 1.388, HATESE P, /N 20¢
0.7, ZEVFRETIFM BN, T35, &4 Py [H0 0
10.601, 1.089; ¥ . 4. KoKk, /NE Py HE/NT 0.7, 0
LA, SRIES,
2,42 A FAETFN Bl S 4@ i sTmk
SEANTEI b DX | S [R50 2 4 i 2 R T S A S gk Fig.1 Contribution ratio of 5 kinds of heavy metals
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Table 5 Evaluation of contamination of 6 kinds of food
Fo AP T5 JAR 5P pAE YRR VE YL
Pb cd Hg As Cr (Pu) FR
FES W 0.085 0.041 a a 0.178 0.134 by
SN 1A 0.292 0.766 a a a 0.634 s
s ah 0.595 1.388 0.175 0.514 a 1.089 L=} 3
R
(UE7N 2.173 14.250 0.155 2.000 a 10.601 YIS
s KA 0.116 0.377 0.430 0.522 0.049 0.601 E
A —
INEE 0.043 0.085 0.075 0.045 0.050 0.104 e
T a 03 GB 2762—2022 R EZ A AR MEBR(E .
F=6 SHESEAHEREIERRMBENG
Table 6 Non-carcinogenic and carcinogenic risks of exposure to 5 kinds of heavy metals
THQ TCR
205 TTHQ TTCR
Pb Cd Hg As Cr As Cr
K I 0.047 0.532 0.032 0.305 0.638 1.554 1.37x107* 2.37x107* 1.37x107*
X
i) 0.052 0.581 0.034 0.333 0.685 1.686 1.50x107* 2.45x107* 1.50x107*
5 B 0.045 0.507 0.030 0.291 0.597 1.470 1.31x107* 2.14x10™* 1.31x10*
& 0.056 0.631 0.037 0.362 0.743 1.830 1.63x107* 2.66x107* 1.63x107*
At 0.050 0.559 0.033 0.321 0.659 1.621 1.44x107* 2.36x107* 1.44x10*
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