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INTRODUCTION

For many years, mushrooms have been val-
ued by humankind as edible and medicinal 
resources. Traditional use of mushrooms as 
medicine has been long established among 
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Abstract 

The level of heavy metals in three edible mushrooms (Lentinus squarrosulus, Pleurotus 
tuberregium, and Psathyrella atroumbonata) growing in the wild in Abraka, Delta State, 
Nigeria, was determined by atomic absorption spectrophotometer. Cadmium and lead 
were not detected in the three mushrooms. Chromium was only detected, but in low 
concentration (0.07 mg/100 g) in L. squarrosulus. The level of copper ranged from 0.45 
mg/100 g in P. atroumbonata to 0.56 mg/100 g in L. squarrosulus. Manganese ranged 
from 2.89 mg/100 g to 3.75 mg/100 g in L. squarrosulus. Iron ranged from 0.44 mg/100 
g in L. squarrosulus to 1.37 mg/100 g in P. atroumbonata, while nickel ranged from 0.14 
mg/100 g to 0.48 mg/100 g in L. squarrosulus and P. tuberregium, respectively. The levels 
of metals detected are higher in the pileus than in the stipe.
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different ethnic groups all over the world. 
Mushrooms have played an important role 
as cures for ailments affecting the rural 
populations in many countries, particularly 
Asian countries7,8.
 Edible mushrooms are capable of bioac-
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cumulating heavy metals in their fruit bod-
ies since some of these heavy metals are 
natural components of the earth’s crust. It 
has been found that mushrooms can bio-
accumulate many molecules because of 
the mycelial structures they posses3. This 
therefore suggests that mushrooms pos-
sess a very effective mechanism that en-
able them take up some heavy metals from 
the ecosystem. Some of these metals find 
their ways into the body system of animals 
through food chain and drinking water. 
Animals, however, require some of these 
metals in trace amount for their body sys-
tems to function well. But high concentra-
tions of these heavy metals could be detri-
mental to man and other organisms as they 
may cause serious illnesses5.
 In Nigeria, edible mushrooms are usually 
collected in the wild by the local people for 
consumption without due regard to wheth-
er such mushrooms contain toxic materi-
als, such as heavy metals. The aim of this 
study was to determine the level of heavy 
metals concentrations in three Nigerian ed-
ible mushrooms collected in the wild.

MATERIALS AND METHODS

Three species of edible mushrooms 
[Lentinus squarrosulus Mont., Pleurotus 
tuberregium (Rumph. ex Fr.) Singer, and 
Psathyrella atroumbonata Pegler] growing 
in the wild in Abraka, Delta state, Nigeria, 
were collected. The mushrooms were col-
lected in four different locations at least 7 
km apart from each other in area of about 
60 km2. The mushrooms were taken to 
the mushroom unit, Department of Plant 
Biology and Biotechnology, University of 
Benin, Benin City, for identification. The 
pileus and the stipe of the mushrooms were 
separated and wrapped in foil paper, and 

dried in an oven at 80 C for 4 h. The dried 
mushrooms were ground into fine powder 
using laboratory mortar and pestle. The 
powders were used for the analysis. Two 
grams each of the powdered samples were 
weighed into beakers and digested with 
concentrated nitric acid and perchloric acid 
in a ratio of 4:1, respectively. The mixtures 
were placed on a hot plate set at 135 C for 2 
h. The clear digested samples were filtered 
through Whatman filter paper (no. 1), and 
the filtrates were made up to 25 ml each 
with nitric acid. The digested mushroom 
samples were analyzed for cadmium, cop-
per, lead, manganese, iron, nickel, and chro-
mium using a graphite furnace and atomic 
absorption spectrophotometer (Sensa xii 
75, Australia), which was equipped with D2 
background correction device2. The results 
of the analysis were expressed in mg/100 g 
dry weight. Each value is a mean of 4 sam-
ples from the four locations.

RESULTS AND DISCUSSION

The concentration of heavy metals in three 
edible mushrooms growing in the wild in 
Niger Delta region of Nigeria is shown in 
Tables 1-2. The results showed that the 
mushrooms contain heavy metals at dif-
ferent concentrations. The level of con-
centrations of the metals detected in the 
three mushrooms were not significantly 
different (P= 0.05) in both stipe and pileus. 
According to Demibas3, the level of metal 
accumulation depends on the ability of the 
species to extract the elements from the 
substrates and their selective uptake and 
deposition of such elements in their tissues. 
Cadmium and lead were below the limit of 
detection (0.01) in the mushrooms investi-
gated. Cadmium and lead are known princi-
pal toxic heavy metals, which inhibit many 
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Table 1. Level of heavy metals accumulation (mg/100 g) in the pileus of edible mushrooms studied 
(Lentinus, Pleurotus, Psathyrella).

Mushrooms  Cd Cr Cu Pb Mn Fe Ni

L. squarrosulus - 0.07±0.34 0.56±0.22 - 3.75±0.31 0.44±0.9 0.48±0.17

Pl. tuberregium - - 0.55±0.21 - 3.51±0.14 0.75±0.27 0.48±0.31

P. atroumbonata - - 0.54±0.32 - 3.14±0.23 1.37±0.44 0.46±0.44

Each value is a mean of 4 replicates ± SD.

Table 2. Level of heavy metals accumulation (mg/100 g) in the stipe of edible mushrooms studied 
(Lentinus, Pleurotus, Psathyrella).

Mushrooms Cd Cr Cu Pb Mn Fe Ni

L. squarrosulus - - 0.45±0.22 - 2.89±0.24 0.69±0.21 0.14±0.22
Pl. tuberregium - - 0.49±0.15 - 3.28±0.41 0.73±0.14 0.43±0.28
P. atroumbonata - - 0.45±0.35 - 3.51±0.31 0.83±0.15 0.38±0.1

Each value is a mean of 4 replicates ± SD.

metabolic processes in living organisms11,12. 
The absence of these metals in mushrooms 
studied indicated that their consumption in 
the area where they were collected do not 
pose any toxicological hazard.
 Chromium was only detected in very low 
concentration (0.07 mg/100 g) in L. squar-
rosulus (Table 1). The level of copper 
ranged from 0.45 mg/100 g to 0.56 mg/100 
g in L. squarrosulus and P. atroumbonata 
(Table 2). Copper is an essential substance 
to human life, but high accumulation in 
animal body could cause kidney and liver 
problems5. In this study, the levels of cop-
per concentrations detected in mushrooms 

analyzed were low, and therefore may not 
pose any health risk to the consumers.
 Manganese concentrations ranged from 
2.89 mg/100 g to 3.75 mg/100 g in Lentinus 
squarrosulus. This result is similar to the 
report of Thomas10 who reported heavy 
metals in urban fungi. The level of iron 
ranged from 0.44 mg/100 g in L. squar-
rosulus to 1.37 mg/100 g in P. atroumbo-
nata. These levels of iron concentrations 
are comparable with those found in some 
vegetables (1.42 mg/100g )4, and similar to 
those reported by Latiff et al. (1.0 mg/100 
g)6, Statkiewiez and Gayny (1.33 mg/100 
g)9. The level of nickel was also relatively 



30 s. M. ayodele and o. d. odogbili

Micol. Apl. int., 22(1), 2010, pp. 27-30

low ranging from 0.14 mg/100 g to 0.48 
mg/100 g in L. squarrosulus and Pl. tuber-
regium. This may not cause any health risk 
to consumer of the mushrooms. The results 
also indicated that the mushrooms accu-
mulate more metals in their pileus than the 
stipe (Tables 1-2). This observation sup-
port the work of Latiff et al.6.
 The level of heavy metals accumulation 
in mushrooms analyzed is very low com-
pared to heavy metals found in edible mush-
rooms from industrialized nations3,8,10,12. 
This may be due to less industrialization 
and less emission of toxic elements in the 
environment where these mushrooms were 
collected in Nigeria. It therefore means 
that edible mushrooms found in Abraka, 
Delta State, Nigeria, are safe for consump-
tion and do not posse toxicological risk to 
the consumers.
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