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Determination of heavy metals in Ophiocordyceps sinensis and its habitat

plants and habitat soil

QIU Xue-Hong CAO Li HAN Ri-Chou  ( Guangdong Key Laboratory of Animal Conservation and
Resource Utilization ~ Guangdong Public Laboratory of Wild Animal Conservation and Utilization
Guangdong Institute of Applied Biological Resources Guangzhou 510260 China)

Abstract: The content of 5 heavy metals ( Cu Pb As Cd Hg) in natural and cultivated
Ophiocordyceps sinensis fruiting bodies and fermentation broth of O. sinensis habitat plants ( Potentilla
anserine and Polygonum viviparum ) and habitat soil of natural O. sinensis were determined in this paper.
The results showed that the contents of five heavy metal elements in cultivated O. sinensis fruiting bodies
and fermentation broth of O. sinensis P. anserine root tuber and P. viviparum seeds were in accordance
with the ISO international standard of “Chinese Medicine-Chinese Herbal Medicine Heavy Metal Limit” .
While in the natural O. sinensis except the excess of arsenic element ( 6.170 mg/kg) the other 4
elements ( Cu Pb Cd and Hg) meet the requirements. According to the national standard “Soil
Environmental Quality Risk Controls Standard for Soil Contamination of Agricultural Land ( trial) ” ( GB
15162018) the contents of five heavy metals in Sichuan habitat soil ( KDX) and Qinghai habitat soil

(GD HN) are lower than the risk screening values for soil contamination of agricultural land. In Sichuan
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habitat soil ( KDT)

lower than the risk intervention value

except cadmium content (0. 923 mg/kg) is higher than the risk screening value and

the content of the other four elements is lower than the risk

screening value. The results provided a reference for the quality control of cultivated O. sinensis.
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Table 1 The content of heavy metals in Ophiocordyceps sinensis and the natural food of its host insect

( mg/kg) Content of heavy metals

Sample
Cu Pb As Cd Hg

13.533 £0.404 1.040 +0.010 6.170 £0.200 0.117 £0.007 0. 039 =0. 005

Natural O. sinensis
7.680 +0.259 0.770 £0. 021 0.060 +0.004 0.009 +0. 001

Cultivated O. sinensis

Fruiting bodies
19.733 £0.153 1.016 £0.022 0.135+0.002 0.390 +0.008 0.008 +0.001

cultivated on rice and wheat medium

2.580 +0.082 0.085 +0.007 0.043 +0.006 0.019 +0.002

Fermentation broth of O. sinensis

3.930 +0.062 0.263 £0.009 0.272 +0.003 0.014 +0. 001 <0. 005

P. anserine root tuber

6.897 +0. 181 0.104 £0.007 0.013 +0.006 0.033 +0. 002 <0. 005

P. viviparum seeds

( - »

ISO international standard of

- 10 4 2 3
“Chinese Medicine-Chinese Herbal Medicine
Heavy Metal Limit”
4 »
Limited value standard of “Green
20 5 2 0.3 0.2

Trade Standards of Importing and Exporting

Medicinal Plants and Preparations”
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Table 2 The content of heavy metals in habitat soil of natural Ophiocordyceps sinensis

( mg/kg) Content of heavy metals

Sample
Cu Pb As Cd Hg

KDX ( )
KDX ( Habitat soil from Kangding Sichuan)

17.633 £0.321 23.000 £0.755 3.220+0.256 0.217 £0.012 0.055 £0. 002

KDT ( )
KDT ( Habitat soil from Kangding Sichuan)

15.733 £0. 153 61.833 +0.404 6.347 +0.170 0.923 £0.067 0.080 +0. 002

GD ( )
GD ( Habitat soil from Guide Qinghai)

28.067 £1.102 26.133 +1.484 8.8.47 £0.214 0.253 £0.021 0.215 +0.004

HN ( )
( Habitat soil from Henan Qinghai)

26.167 +1.106 21.633 £1.762 8.137 +0.201 0.193 +0.015 0.026 +0. 001

GB156184995 (
»

<35 <35 <I15 <0.2 <0.15
GB 156184995 “Soil Environmental Quality
Standards PRC” the first level
The second level <50 <250 <20 <0.3 <0.3
The third level <100 <500 <30 <I1.0 <I.5
2.3 N 2.210.
. N N 1. 800 mg/kg

3, 3 (10. 600 mg/kg) -
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3 (

)

Table 3 The content of Cd and Cu in culture materials of Ophiocordyceps sinensis ( rice wheat silkworm pupa powder)

Culture materials (mg/kg) Cd ( mg/kg) Cu
Rice 0.029 2.210
Wheat <0. 005 1. 800
Silkworm pupa powder 0.019 10. 600
GB27622012 ( ) 0.1
GB27622012 “National Food Safety Standard-Limits of Contaminants in Food” N N 0 0.2 -
3 .
{ - » 1S0 o
o ( 2017; Zhou et al.
(2016) 26 20 2018) ; (91.7% ~94.0%)
6. 877 mg/kg; (2017) ( AsB: 1.4% ~
17 88.24%; 2.9%; As't 1.3% ~3.2%);
(2017) 15 45 As" 4.1% ~6.0%)
100% ; ( ( MMA"Y) (DMAY);
) (Guo et al. 2018b) .
100% o
NN o ( Zhou
et al. 2018; Guo et al. 2018b) ;
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o 3
2
o (Zou et al. 2018) . N
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3 { - »
o ( »
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20 mg/kgo
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