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Content characteristics and dietary risk assessment of 3 kinds of heavy
metals in 18 kinds of edible fungi species from Guizhou Province
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ABSTRACT: Objective To evaluate the content characteristics of lead (Pb), cadmium (Cd) and mercury (Hg) in
18 kinds of edible fungi species from Guizhou Province, as well as the impacts of their bioaccessibility on dietary
risks. Methods Physiologically based extraction test (PBET) was employed to simulate gastrointestinal digestion.
Concentration data of the 3 kinds of heavy metals before and after extraction were substituted into a health risk

assessment model to quantify changes in their content during the digestive process. Results The concentration

I is HER: 2025-12-24

ESTB: SCHIE PO BB ] o0 5 4R 3 A V85 H (2025-E-1)

F—1EE: XPR1993—), L, Wi, FEEIN, FLEHRF 0 EMSEE SR, E-mail: 1174651802@qq.com
MREEE: Mim1996—), B, Wi, FEHEIN, FLEHTI R E LS SHERI . E-mail: 13951348482@qq.com



46

KGR, 2 STMAE 18 M I 3 PG Jm A & i R A R 2 XU Al 59

ranges of the 3 kinds of heavy metals, Pb, Cd and Hg, were 0.0116-0.4575, 0.0031-0.7749 and 0-0.0264 mg/kg,

respectively. After incorporating the bioaccessibility data, the ranges decreased to 0-0.1942, 0-0.4548 and 0-0.0187

mg/kg, respectively. Meanwhile, the mean values of the estimated daily intake (EDI) were reduced by 39.05%,

55.25% and 80.69%, respectively, and the mean values of the target hazard quotient (THQ) and target cancer risk

(TCR) were decreased by 39.05%, 55.25% and 77.03%, respectively, with the same reduction rates observed in both

adults and children. Conclusion The edible mushroom samples in this batch exhibit a certain degree of heavy metal

contamination. However, after simulated gastrointestinal digestion, the results of health risk assessment are further

reduced. Special attention should be paid to heavy metal contamination in Lentinus edodes, Agaricus blazei,

Morchella esculenta and Dictyophora indusiata. Notably, the dietary health risks to children deserve more attention

compared to adults.
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LB (physiologically based extraction test, PBET)!',
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Cd. Hg. Pb. Sc. In, Ge HILEriEY AR (TTmIK
JER 1000 pg/mL, AT (048 K HF AR Brili ),
B E T IC R MU 23 A b HEY) BT (GBW 10247, [l 3
80%~120%). A TMEW . N THW®. N L+, A
TR RERM A YRR R A A, MR . B . 4
R R AL R A, 255 bR A IR A FD;
AKAE 2GS JERF(0.22 pm, b ¥ 23 9256 B A A PR
2wl A R A Ak & .

iCAP-Q H /&A% & PR IS (3 E Thermo
Fisher Scientific /3 #]); Ethos A ik 4 2 4 (3= KA
Milestone 23 #]); Milli-Q integral 4 4l /K &b ¥ 2 45 (3£ [
Millipore 23 7l); AL204 Z3Hr RE-(HEE 0.1 mg, 3E[E Mettler
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FEHD T RAE SR — R AR, Heit 180 (3R AR CRAFALE
WE 1 Fim). BT EFRA FHBAKES, W1, Bk, 3%
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30%it AL AR, RIEE T RIEIEARSEPIFE 60 min
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123 RIMEABE I3

Skt 0.5 ¢ AEAEMIMAS] S mL MR ORI E
10 min IR D P AL; RIE A 10 mL B, 3
BIRGWIRE 2 h MAERB i, &5, miEawh
FA 10 mL + 48853 . 5 mL B3 2 mL BRI S 4,
P¥E 4 h, URFLENGFRHEL, B mEAEHmA

0.1 mL 6 mol/L $hFRIAETR AL LA, fELL Fifkid
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AR HIRA L) 3000 t/min &0 S min, B FIEWIRSI 0L
PEFFHEATINGE o LW AT A A AN (D) R

AT 2P /Y%= CC X\KA x100% (1)

V><
A CHMHAE P ESIR R E, mg/L; V AIHALE R
LM BB, L CoAE AR M ESBUE, mgkeg M
FHF RS E A B F TR 1 BT =, kgo
1.2.4 E4£5 FFN
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K(Q2):

1= @

X P ESBEICR | WREFIS R G hESR
JLE IR AE, me/kg; S50 | AP AR IEE,
mg/kg, WHE 1. 4 Pi<1 B, BIHATNLAZHHEE
JBiE; 7 P>l B, RAMIR N LB ZAELRIG Y,
HIG AR P RIS, ABFRLL GB 2762—2022 (&t
LA FARE B IRE ) h E HEh E )R
PENFRIE: Pb o4 | mg/kg; Cd 24 0.5 mg/kg; Hg 4 0.1 mg/kg.
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Table 1 Grades standards for metal pollutant pollution
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H R E b 37 bR Z V5 YRR
1 Pi<0.7 i K P<0.7 b
2 0.7<P,<1.0 EiE 0.7<P<1.0 P 2
3 1.0<P;<2.0 REE 1.0<P<2.0 RRES YL
4 2.0<P<3.0 G e 2.0<P<3.0 g 5 e
5 P>3.0 HEETG Y P>3.0 HEETG Y




%6

KGR, 2 STMAE 18 MG 3 PG Jm A 3 R A R 2 XUR: Al 61
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Wit 45 H 5% A & (estimated daily intake, EDT)J2 18 1%
NGRS EITA XS RN R, 1
B ILA(4):

“4)

o M W T 428 JC R AR I {E, mg/kg; IR &I
S35 H %A & (average daily intake), AN 80 g/day, JL#
(6 S L) K 26.7 g/d ' By A PR, ke, HE LAY
N 61.6 kg, JLEH A 18.7 kg™, ¥ EDI 535 [ FREE {4
B A TG Rep LKL A RS R AE 1200
IKFHT5 Y AEE T, AN AR A B0 AU A,
Rep(Pb)=0.0035 mg/(kg/d)!'”, Rep(Cd)=0.001 mg/(kg/d)P%,
Rep(Hg)=0.0003 mg/(kg/d)* TAHEL, 4 AMASEI) H A G
H Rep B, TUIZREHIZ Y5 Y ml 5 RS A A (4 et R XU, T fie
5 DR i 08 R I 5 32 75 e e A A e B XU s 2

Q) Hrfa®E /¥

1 I B #5 /& F Z B0 (target hazard quotient, THQ)X
B T — 4 8 A 2P0 4 8 AT R XU TF
il o BA—T 4 A B A B KU, THQ AN Fh 8 42 Jm 1Y &2 4 it
B AU (total target hazard quotient, TTHQ)AY 5 UL A =
(5)~(6):

EDI 3
THQ = ——x10 (5)
Re

D

TTHQ =) THQ (6)

2 THQ<1 I}, Frn 2k ik AR A B B, KU EAE;

X THQ=1 B, R AFEAR AT e 1wl R XU . Y
TTHQ>1 B}, FRBITEX AR GHER R BATH
T AR A RS K -5 TTHQ {52 IFAHE .

(3) H bR 20 A

H bR 20 XU (target carcinogenic risk, TCR), T 3F
G2 B R BOE I VAR R o R 2 BLRLR B F I AN 2
28 N 275 0 o TR R R AR A T A A S RE KU, T
HILA(T):

TCR =EDIXOSFx10~* (7)

X H: OSF A2 FIRPRE(oral slope factor): Pb>470.0085 mg/(kg/d) |
Cd 2 0.38 mg/keg/d):; Hg H 1.0 mg/(kg/d)? > RUG5:
TCR<1x10"° HAEEEKK; 1x10 °<TCR<1x10™* HHA —E
s KUKy, TCR= 1x107* Sy 25 B0 KU -
1.3 HiEALIE

K SPSS 27.0 AT Ge 40T, FHARELSFATINE 3 IR,
Microsoft Excel 2021.3.61.40 FiA<F https://cnsknowall.com %]
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0.0116~0.4575. 0.0031~0.7749 . 0~0.0264 mg/kg; % PBET
WAMERLE b, 3 M EAS RN S R ES e
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AR GB 2762—2022 FRUEFR{E, H Cd ()5 HF5 4L 45 5k
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Table 2 Comparison of the content of 3 kinds of heavy metals before and after simulated digestion and their bioaccessibility
'S TR R S3HTH B Pb cd Hg
THALRT/(mg/kg) 0.1460+0.0209 0.0050+0.0009 0.0012+0.0003
1 S5 HALJE /(mg/kg) 0.103120.0160 ND ND
IR A% 70.62 / /
THALTT/(mg/kg) 0.3060+0.0460 0.0162+0.0021 0.0012+0.0002
2 5 0 2 TH/LJG/(mg/kg) 0.1870+0.0290 ND ND
AR /% 61.11 / /
THALHT/(mg/kg) 0.05330.0090 0.00570.0009 0.0006+0.0001
3 W ML /(mg/kg) ND ND ND
AW ET A% / / /
LR/ (mg/kg) 0.1544+0.0235 0.0936+0.0140 0.0054+0.0009
4 bl THAb )G /(mg/kg) 0.0951£0.0150 ND 0.0010+0.0002
AT A% 61.59 / 18.52
TH LR/ (mg/kg) 0.27000.0410 0.0102+0.0016 0.0264+0.0038
5 g WAL /(mg/kg) 0.1714+0.0260 ND 0.0187+0.0030
IR % 63.48 / 70.83
THALTT/(mg/kg) 0.0142+0.0022 0.4288+0.0640 0.00430.0007
6 i THILJG/(mg/kg) 0.0094+0.0015 0.2902+0.0450 0.0004+0.0001
YR % 66.20 67.68 9.30
THALFT/(mg/kg) 0.0352+0.0055 0.0378+0.0060 ND
7 REFHE M4LJE /(mg/kg) 0.0230+0.0035 0.0235+0.0040 ND
AW ET A% 65.34 62.17 /
AL R /(mg/kg) 0.4575+0.0606 0.1286+0.0190 0.0039+0.0006
8 PiN/N=A LG /(mg/kg) 0.194240.0300 0.0769+0.0120 0.0005+0.0001
IRl A% 42.45 59.80 12.82
THALRT/(mg/kg) 0.1338+0.0200 0.0087+0.0015 0.0079+0.0014
9 R XA TR b5 /(mg/kg) 0.0960+0.0145 0.0024+0.0004 0.0040=0.0000
IR A% 71.75 27.59 50.63
THALFT/(mg/kg) 0.0374+0.0060 0.0031+0.0006 ND
10 EAH TH/LJ5/(mg/kg) 0.0200+0.0050 0.0020+0.0005 ND
AT 4% 53.48 64.52 /
THALHT/(mg/kg) 0.0729+0.0110 0.0241+0.0037 ND
11 BARH THALJE/(mg/kg) 0.0600+0.0110 0.0180+0.0030 ND
AW ET A% 82.30 74.69 /
AL R /(mg/kg) 0.0475+0.0072 0.0177+0.0030 0.0099+0.0017
12 LA % THAbJE /(mg/kg) 0.0400:0.0060 0.0124£0.0020 0.0015+0.0002
IR A% 84.21 70.06 15.15
THAL T/ (mg/kg) 0.0275+0.0045 0.1544%0.0235 0.0012+0.0003
13 V-2 L5 /(mg/kg) 0.0160+0.0050 0.0882+0.0130 0.0002+0.0000
AT A% 58.18 57.12 16.67
ML/ (mg/kg) 0.1061+0.0160 0.7749+0.1165 0.0264+0.0040
14 WERATE AL )G /(mg/kg) 0.0570+0.0090 0.4548+0.0700 0.0124+0.0004
IR A% 53.72 58.69 46.97
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P T A PR BT B Pb cd Hg

JHALFT/(mg/kg) 0.1825+0.0275 0.4911+0.0740 0.00200.0004

15 FhtE TH bS5 /(mg/kg) 0.1055+0.0040 0.2253+0.0350 0.0002+0.00001
AT % 57.81 45.88 10.00
TH AL HT/(mg/kg) 0.1409+0.0211 0.4102+0.0620 0.0056+0.0010

16 (g JHAb S /(mg/kg) 0.1327+0.0200 0.3083+0.0500 0.0008+0.0001
AT 5% 94.18 75.16 14.29
4L HT/(mg/kg) 0.0116+0.0018 0.00980.0020 ND

17 k7 HALIE /(mg/kg) 0.0064+0.0014 0.0073+0.0015 ND
AR % 55.17 74.49 /
AL/ (mg/ke) 0.0348+0.0055 0.0072+0.0012 ND

18 4 H M ILJ5 /(mg/kg) 0.0192+0.0030 0.0049:£0.0008 ND
AR A% 55.17 68.06 /
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Fig.2 Single-factor pollution index and comprehensive pollution index for the 3 kinds of heavy metals before and after simulated digestion
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R NRE B IR, T 4 R SE R 28 87 fE AR,
H A B A AR B a8
222 3FE4 M EDI ik

WiE B R AT SRR R B, AIRE g R R
P ML BT 25 75 e (0 AR XU IR =2 36 A7 Sl B

IE 2SI & RN AR R A A i, ABF5EEET P,
Cd, Hg 3 FE4 B0 EDI, X AMKSE bR ZR K E 31T
TRERANE, SR ME 3 PR ZHEHEREMN P, 3FE
& B I, EDL BK FHXI R 2% 5, 8 H A SALL
S TR P 350110 o 4 2 R (e XU A eI . (A5 T
FVFEI R, WEAAERFET Cd 1Y EDI i XY Rep
FRAE, (HZRIMELE I L LS, 4L Cd (19 EDI
BE T, BECEEFEXRIN. FE, B LS, Pb,
Cd. Hg # EDI ¥E/HIBEAL 39.05% . 55.25%.
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