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Investigation of toxic and harmful elements pollution status and dietary exposure risk assessment
of Ganoderma lucidum sold in Lishui City
JI Lyu, LI Qi, JI Qiaoying, YU Yang, HU Hongyao, LOU Dingshuo, HONG Junfei
(Lishui Center for Disease Prevention and Control, Zhejiang Lishui 323000, China)

Abstract: Objective To investigate the pollution status of lead (Pb), cadmium (Cd), arsenic (As), mercury (Hg)
and chromium (Cr) in Ganoderma lucidum sold in Lishui City and to evaluate the exposure risk of toxic and harmful
elements among consumers in Lishui City. Methods The contents of lead, cadmium, arsenic, mercury and chromium in
50 samples of Ganoderma lucidum sold in Lishui were detected and the contamination degree was evaluated by single
factor index and comprehensive pollution index. The consumption of Ganoderma lucidum in Lishui city was investigated ,
and the dietary exposure level was calculated by point assessment method to assess the health risk. At the same time, the
leaching rate of toxic and harmful elements was tested according to two common eating methods. Results The average
single-factor pollution index of Pb, CD, As and Hg in Lishui Ganoderma lucidum was less than 0. 6, which was safe level.
Conservative estimation based on direct consumption method, the average daily consumption of ganoderma lucidum
consumption group was 3. 04 g, and that of high consumption group (P,,) was 10. 00 g. The dietary exposure levels of five
toxic and harmful elements were all at a safe level by point assessment method, and the risk level was Cr>Cd>Pb>Hg>As.
Lead, cadmium, arsenic and chromium were all leached in the soaking solution and mercury was not. The leaching rate of
poisonous and harmful elements in Ganoderma lucidum tablets was higher than that of Ganoderma lucidum. Conclusion
The dietary exposure risk of toxic and harmful elements caused by the consumption of Ganoderma lucidum is low and in an

acceptable range.
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Table 1 ~ Analysis of toxic and harmful elements in Ganoderma lucidum

JLE /%  P,/(mg/kg)  Py/(mg/kg) &M/ (mg/kg) Y/ (mg/kg) P (B CR P43~ P 40457 ) / (mg/kg)
Pb 100.0 0.114 0.406 0.026~0.639 0.156 0.114(0.071~0.167)
Cd 90.0 0.104 0.485 ND~0.857 0.138 0.104(0.046~0.159)
As 96.0 0.081 0.283 ND~0.298 0.109 0.081(0.044~0.142)
Hg 84.0 0.031 0.461 ND~0.584 0.058 0.031(0.021~0.046)
Cr 98.0 0.330 2.27 ND~2.60 0.546 0.330(0.198~0.778)
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Table 2 Results of single factor pollution index and Nemerolo comprehensive pollution index of toxic and harmful elements in

Ganoderma lucidum
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Table 3 Daily average consumption of Ganoderma lucidum among different genders
. “ e B T 9/ (g/d)
[\ijjlj }\@I 14&51_ N /kg P50 PQU P95 P97,5 P99 lé]{g: ‘}HE“ |$]
5 125 67.81 1.67 6.53 9.75 12.50 17.50 2.92 0.003~18.00
@ 121 55.45 1.67 6.34 10.00 16.98 18.89 3.12 0.005~19.00
At 246 61.63 1.67 6.45 10.00 15.39 18.27 3.04 0.003~19.00
REZMEMITXEZHE, 700 o B 2 #4 REEMT AL (n=246)
WO T, P 2 WO S e W 4, fEE Table 4  Statistics on the consumption methods of
FHJ7 S 4 b A7 2 BT I A B Forh (i Ganoderma Jucidun (1=246)
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0.007 7 pg/(kgBW),Cd & HEEAE N 0. 006 8 g/
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B HBEAE N 0.0029 pg/(kg:BW),Cr 4 H #EA &
4 0.026 9 ng/(kg*BW) . 5 Fp A 854 F 0 FE 19 KU
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Table 5 Daily exposure levels of toxic and harmful elements in Ganoderma lucidum consumption populations of different genders

iz WS I fr R i /[pg/ (kg BW/d)] MOSH, MOE
Ps Py Pos Pors Py A HfH P95
5 0.003 8 0.015 0.022 4 0.028 8 0.040 3 0.006 7 9.7 2.9
Pb i@ 0.004 7 0.017 8 0.028 1 0.047 8 0.053 1 0.008 8 7.4 2.3
it 0.004 2 0.016 3 0.0253 0.039 0 0.046 2 0.007 7 8.4 2.6
5 0.003 4 0.0133 0.019 8 0.025 4 0.0356 0.005 9 7.1 2.1
Cd I 0.004 2 0.015 8 0.024 9 0.0423 0.0470 0.007 8 5.3 1.7
At 0.003 7 0.014 4 0.022 4 0.034 5 0.040 9 0.006 8 6.1 1.9
% 0.002 7 0.0133 0.019 8 0.025 4 0.0356 0.005 9 25.4 7.6
As & 0.003 3 0.015 8 0.024 9 0.042 3 0.0470 0.007 8 19.2 6.0
A1t 0.003 0 0.014 4 0.022 4 0.034 5 0.040 9 0.006 8 22.1 6.7
5 0.001 4 0.005 6 0.008 3 0.0107 0.0150 0.002 5 11.4 3.4
Hg i@ 0.001 7 0.006 6 0.010 5 0.017 8 0.019 8 0.003 3 8.7 2.7
At 0.001 6 0.006 1 0.009 4 0.014 5 0.017 2 0.002 9 9.9 3.0
% 0.013 4 0.052 6 0.078 5 0.100 6 0.1409 0.023 5 2.0 0.6
Cr & 0.016 4 0.062 4 0.098 5 0.167 2 0.186 0 0.030 7 1.6 0.5
At 0.014 8 0.057 1 0.088 6 0.136 3 0.161 9 0.026 9 1.8 0.5
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Table 6 Effect of soaking times on element leaching rate

ETE e AR
Pb Cd As Hg Cr
—ZW 1.9¢3.8 1.1+1.5 4.4+49 0.0 0.6+0.8
TR 2.7+24 1.4#21  5.1+32 0.0 0.8+1.1
RER =W 5.0+47 3.9+42 14.8+11.5 0.0 2.2+3.0
PO 4.3+7.7 3.2+3.1  5.8+4.5 0.0 1.3%1.9
BRI 14.045.6  9.5+5.7 30.2¢12.5 0.0  5.0+4.1
—=W 0.8£1.7 0.0 3.8+2.6 0.0 0.0
TR 14220 1.0£1.7 42432 0.0 08+1.4
RZ SRW 3.7#3.5 27432 14.0+108 0.0 2.0+2.6
PIRWE 3.0+2.7 1.7+1.4  43+29 0.0 1.2+1.7
BIR MR 8.9+5.1 5.1£3.8 26.3%15.7 0.0 4.0£3.0

TEAS [R) B[] 8 92 9 P 3 Rkt , P Cd L As . Cr 119
12 R 25 R I 1) A B i L 4 Fhoc R R

27 ML R ICH BRI B
Table 7 Effect of soaking temperature on leaching rate

of elements

=il TREBRIE/ %
el
R/ C Pb Cd As Hg Cr
60 33+4.6  2.6£33  9.1x94 0.0 1.4+2.0
- 80 3.4+3.8 3.4+2.8 152+133 0.0 1.8+24
RER
90 59+4.4  4.0+53 19.0+149 0.0 2.1+£33
100 6.8+6.2 4.5+5.1 20.1+9.6 0.0 2.3+2.8
60 24+32 22+29 87+7.6 0.0 1.1+1.9
P 80 3.5#3.7  2.7+3.0 13.8+11.5 0.0 1.4+24
90 4.0+5.1 2.8#2.2 19.0+16.8 0.0 1.8%1.7
100 5.1+5.9  3.6£3.4 19.7+103 0.0 1.9+2.5

H N As>Pb>Cd>Cr, B A [A]F i, 2 B A oo
ERBEREHTRY MERIPE R8N, RE R
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Table 8  Effect of soaking time on leaching rate of elements
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