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ABSTRACT: Objective To investigate the contamination status of heavy metals in dried and fresh fungi samples

and evaluate their overall safety and chronic dietary intake risks using the index of food safety (IFS) and margin of
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safety (MOS) methods. Methods The content of heavy metals (lead, cadmium, mercury, arsenic, chromium) in
randomly selected commercially available dried and fresh fungi samples were determined via microwave
digestion-inductively coupled plasma mass spectrometry. The overall safety and chronic dietary intake risks of heavy
metal pollutants were assessed using dietary intake risk assessment methods. Results The total qualification rate of
dried fungi samples was 84.8%, and the total qualification rate of fresh fungi samples was 88.0%. In comparison to
dried fungi (corrected), fresh fungi showed a significant decrease in cadmium concentration and a significant increase
in lead, mercury and chromium concentrations (P<0.05). The average IFS and IFS values for all heavy metals in
both dried and fresh fungi were less than 1. The minimum MOS values of lead, cadmium, arsenic and chromium in
dried fungi were less than 1. In contrast, the average and minimum MOS values for other heavy metals in dried fungi
and all heavy metals in fresh fungi exceeded 1. Compared with the overall status of dried fungi, black fungus
exhibited significantly decreased cadmium concentration and IFS value, along with a significantly increased MOS
value (P<0.05). Compared with the overall status of fresh fungi, enoki fungi showed significantly reduced
concentrations of lead, cadmium, mercury and chromium, as well as decreased IFS values and increased MOS values.
In contrast, oyster fungi demonstrated significantly elevated concentrations of lead, mercury, arsenic and chromium,
increased IFS values, and decreased MOS values. Fresh shiitake fungi displayed significantly increased cadmium and
arsenic concentrations, higher IFS values and lower MOS values (P<0.05). Conclusion The acute and chronic
dietary intake risks of heavy metals from both commercially available dried and fresh fungi are within the safe range,
with fresh fungi being safer. Among dried fungi, black fungus carry a lower dietary intake risk. Among fresh fungi,
enoki fungi present a lower dietary intake risk.
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Table 1 Results of method validation
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Table 2 Heavy metal limits in various fungi
HE)H GBS 6 1 BR/(mg/kg) PR/ (mg/kg) Livallll 7
g G PR 0.3
i ARH- HET) 0.0010 1.0
HoAth 0.5
g 0.5
FHETE . AR 0.6
ki) WRAE 0.0020 2.0
ARE L HRET) 0.5 GB 2762—2022
HoAth 0.2
= ARE T 0.1
P i 0.0003 o
- ARH- BWHE(T) 0.0010 0.5
HoAth 0.5
B Pty 0.0020 0.5
TE: b o {5 e R N LUORE BT 85 50 v 75 e ) R R 45 5 LB K 28.(90%) 1T 5%
#=3 THEEERESEEULER(N=66)
Table 3 Test results of heavy metal contamination in dried fungi (n=66)
BEER Kb FHME/ (mg/kg) KK/ (mg/kg) A H{E/(mg/kg) BAER Y% BAHEE %
it 0.242 6.655 0.090 98.5
ki 1.244 10.117 0.313 87.9
K 0.055 0.963 0.013 100.0 84.8
i 1.229 11.096 0.220 98.5
% 0.460 2.237 0.332 100.0
Fx4 HEESRITERENLER(N=83)
Table 4 Test results of heavy metal contamination in fresh fungi (n=83)
EEE K P EE (mg/kg) A HRCRE/ (mg/kg) i P/ (mg/kg) B/ % BEHEEY%
T 0.041 0.420 0.017 97.6
i) 0.045 0.336 0.012 98.8
K 0.030 0.773 0.005 92.8 88.0
i 0.084 0.738 0.028 96.4
% 0.059 0.268 0.044 100.0
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Fig.1 Comparison of heavy metal content in dried and fresh fungi
®5 THEERSRREEYN
Table 5 Index of safety for heavy metal contamination in dried fungi
B4 & S /(mg/kg) IFS 1FS
HEJE — " — ADI/(mg * bw/kg) y = y =
o - H E 6 b e R AE FEE IRRE FEE ST NN
i 0.242 6.655 0.025 0.005 0.145
] 1.244 10.117 0.007 0.097 0.785
K 0.055 0.963 0.005 0.006 0.105 0.034 0.324
fi 1.229 11.096 0.015 0.023 0.402
s 0.460 2.237 0.007 0.037 0.182
*ko HEEEGRSRREEYN
Table 6 Index of food safety for heavy metal contamination in fresh fungi
T4 JE o it/ (mg/kg) IFS IFS
ERy ada ~ ADI/(mg + bw/kg) ~ — v ——
Az P2 RN FEE IRRE FEME R
i 0.041 0.420 0.025 0.0005 0.0055
] 0.045 0.336 0.007 0.0021 0.0157
x’ 0.030 0.773 0.005 0.0020 0.0504 0.0019 0.0202
fi 0.084 0.738 0.015 0.0018 0.0160
& 0.059 0.268 0.007 0.0029 0.0130
xR71 TEHEERSEERBANKITMELE
Table 7 Dietary exposure risk assessment results of heavy metal contamination in dried fungi
RHCFSM i Rl (ng/ke) (i kA i i/
i 0.242 6.655 25 0.922 253 141 0.987
] 1.244 10.117 7 4.725 38.5 44 0.182
K 0.055 0.963 5 0.210 3.7 301 1.364
fi 1.229 11.096 15 2.463 42.2 26 0.355
s 0.460 2.237 7 1.749 8.5 7 0.787
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Table 8 Dietary exposure risk assessment results of heavy metal contamination in fresh fungi

e 4R 5/ (mg/kg) ——— EXP MOS

‘ W Rkl (heke) T BAfi T B/M

o 0.041 0.420 25 0.094 0.959 1050 26.1

i 0.045 0.336 7 0.103 0.767 782 9.1

R 0.030 0.773 5 0.068 1.772 901 2.8

il 0.084 0.738 15 0.192 1.687 370 8.9

% 0.059 0.268 7 0.134 0.612 70 11.0

A 4_% & OR(k10) B i SR LB KAV S TFS {8 BN, MOS {2 /b, %
g — LA G R X(P<0.05); 5 FRTI IR IL L B, S
E 3¢ I 1.5xIQRYE AR BREOU LS TFS fELEE N, MOS (R &b, %
- - SEHAT GG 15 L(P<0.05).
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Fig.2 Comparison of heavy metal contamination in major dried
fungi and the overall sample of dried fungi
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Fig.3 Comparison of heavy metal contamination in major fresh
fungi and the overall sample of fresh fungi
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