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Abstract Objective: Research on the distribution characteristics of heavy metals and harmful elements
in dry and fresh products of Cordyceps sinensis breeding products, in order to provide technical support for

the breeding of pollution-free Cordyceps sinensis. Method: The microwave digestion method was used to
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organically destroy the dry and fresh samples, and the ICP-MS method was used to detect the five kinds of
heavy metals and harmful elements including lead (Pb), cadmium (Cd), arsenic (As), mercury (Hg), and
copper (Cu) in 30 batches of dry and fresh samples, and the content characteristics of the determination results
were analyzed in combination with chemometrics; combined with the risk assessment method (HI or MOE)
established by the research group in the early stage, and analyzed the results for risk assessment from two
aspects of food consumption and medicinal use. Result: During the analysis process, the elements have a
good linear relationship within the linear range, the injection precision RSD was between 0.34%-0.79%, and
the recovery rate of each element was between 93.0%-103.0%. In 30 batches of samples, Cu and Cd were all
detected, with the content range of 2.1-8.98 mg-kg"' and 0.02-0.25 mg-kg"', respectively; as was detected in
26 batches, with the content range of 0.10-0.48 mg-kg'; Pb was detected in 16 batches, with the content range
of 0.10-0.50 mg-kg™'; Hg was only detected in 4 batches, with the content range of 0.02-0.05 mg-kg™. The
results of principal component analysis and cluster analysis showed that there were obvious differences in the
characteristics of heavy metals and harmful elements in dry and fresh products; the risk assessment results
showed that the HI of the Cu, Cd, Hg was less than 1, and the MOE of the Pb and As elements was more than
1. The potential health risks of heavy metals and harmful elements in dry and fresh products were relatively
low. Conclusion: This research has a certain guiding role for the breeding of Cordyceps sinensis with no
pollution and low content of heavy metals and harmful elements and the improvement of its quality standards.
Keywords: Cordyceps sinensis; heavy metals and harmful elements; ICP-MS; microwave-assisted digestion; risk
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Ve 3 Sk PR (ng - mL7) HSCFREL T % llie/%
Cu y=0.9684x+-2.3748 10 ~ 500 0.9995 0.71 95.6
As ¥ =0.9815x+ 0.0638 1~50 0.9998 0.79 103.0
Cd y=0.9677x+1.1136 0.1~5 0.9988 0.58 102.1
Hg y=1.0189x—0.0732 0.1~5 0.9994 0.34 93.0
Pb y=0.9918x+2.8237 2~ 100 0.9995 0.53 98.0
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3 Cu As Cd Hg Pb
T/ (mg - kg) it/ (mg - kg')
e TR eI

Cu As Cd Hg Pb Cu As Cd Hg Pb
1 8.98 0.40 0.19 0.05 0.36 16 22 0.12 0.09 ND 0.10
2 6.34 0.36 0.14 ND 0.22 17 2.4 ND 0.09 ND ND
3 5.87 0.33 0.11 ND 0.17 18 2.1 ND 0.05 ND ND
4 5.54 0.40 0.12 ND 0.18 19 3.0 0.12 0.03 ND ND
5 5.62 0.34 0.10 ND 0.20 20 2.6 0.11 0.03 ND ND
6 5.49 0.41 0.13 ND 0.21 21 4.8 0.21 0.10 ND ND
7 5.05 0.37 0.18 ND 0.21 22 2.1 0.10 0.02 ND ND
8 5.15 0.48 0.25 ND 0.50 23 2.8 0.12 0.05 ND ND
9 5.84 0.45 0.12 0.02 0.35 24 3.1 0.11 0.07 ND ND
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it/ (mg - kg'") i/ (mg - kg")
EEE e RS

Cu As Cd Hg Pb Cu As Cd Hg Pb
10 5.33 0.42 0.15 ND 0.27 25 2.5 0.11 0.02 0.02 ND
11 8.90 0.40 0.19 0.04 0.36 26 22 0.12 0.08 ND ND
12 6.38 0.36 0.14 ND 0.22 27 2.4 ND 0.09 ND ND
13 5.78 0.34 0.11 ND 0.17 28 2.1 ND 0.05 ND ND
14 5.60 0.42 0.12 ND 0.18 29 3.1 0.13 0.03 ND ND
15 5.54 0.35 0.10 ND 0.20 30 2.6 0.11 0.03 ND ND

e ND FRRKGH (SR As0.1mg - kg, Hg0.02mg kg™, PhO.I1mg - kg') o
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