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ABSTRACT 
The mineral contents and distribution of three wild edible mushrooms Termitomyces letestui, Lentinula 

squarrosulus and Psathyrella atroumbonata) collected in North Central Nigeria were investigated in this  

study.  The mushrooms were studied  in parts (i.e. stipe and pileus) and as whole.  Six mineral elements 

(Na, K, Fe, Mn, Zn, Cn) were determined among the three mushrooms and they were found in both stipe 

and pileus.  The concentration of the elements also vary in stipe and pileus.  The elements, K, and Fe are 

present in large quantities i.e. at level of 10mg/100g and above in the three mushrooms.  However,  zinc 

is present in large quantities only in T. letestui and L. squarrosulus.  The average distribution ratio of the 

minerals in the pileus and stipe of the three species showed that the minerals preferred residence is almost 

equal in  two of the the three mushrooms  in that , while  in L. squarrosulus  the minerals resided more in 

the stipe than in the pileus.  For mineral characterization, the study showed that Fe, K and Na are very 

significant in P. atroumbonata, Zn, Fe, and K are very signifant in L. squarrosulus while K, Zn, and Na 

are very significant in T.letestui. Mn, and Cu are highly significant in the three mushrooms. Psathyrella 

atroumbonata and T. letestui have high concentration of Fe than L. sqruarrosulus. It therefore means that 

regular consumption of P.atroumbonata and  T. letestui  can supplement  iron deficiency in human body. 
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INTRODUCTION 

Consumption of mushrooms has been part of 

the diet of the local people in North Central 

Nigeria.  People collect wild edible 

mushrooms particularly during the growing 

season for consumption and the excess are 

sold in the local markets or preserved for 

future use.  The wild edible mushrooms are 

appreciated for their flavour, aroma and 

palatability.  Some people also appreciate 

the medicinal values of some wild edible 

mushrooms found within their locality and 

use them for curing or as part of herbal 

preparation in the treatment of certain 

diseases Akpaja et al., 2003, Ayodele et al., 

2011) 
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Many works have been done on the 

nutritional contents of wild edible 

mushrooms ( Crisan and Sands 1978, Aletor 

1993, Carcha et al., 1993).  Reports have 

shown that edible mushrooms contain about 

39 – 50% carbohydrate, 17 -35% proteins, 

limited fat and certain level of minerals 

(Garcha et al., 1993).  Some mushrooms 

however contain certain levels of heavy 

metals (Ayodele and Odogbili, 2010). These 

metals are usually taken up from the 

environment, particularly from the 

substrates on which they grow.  In Nigeria, 

mineral contents of three wild edible 

mushrooms have been reported (Alofe 

,1991) 

The aim of this study is to investigate the 

mineral contents and their relative 

distribution in three species of wild edible 

mushrooms in North Central Nigeria and 

also to see if there is a marked  preference 

for certain minerals in a particular part of the 

mushrooms  

 

MATERIAL AND METHODS 

Three species of wild edible mushrooms 

namely Termitomyces letestui, Lentinula 

squarrosulus and Psathyrella atroumbo-

nata were used for this study.  The mush-

rooms were collected in the wild from 

Otukpo in Otukpo Local Government Area 

of Benue State and Mopa, in Mop-Amuro 

Local Government Area of Kogi State.  The 

mushrooms were prope-rly ident-ified at 

Mushroom Unit, Depart-ment of Biological 

Sciences, Kogi State University, Anyigba.  

The three mush-rooms were separated into 

pileus and stalk for the study. 

After separation, the mushrooms were dried 

in the oven at 80oC for 4 hours.  They were 

then cut into small pieces and were finely 

ground inside a pre-cleaned porcelain dish.  

The homogenized samples each weighing 

about 500mg were then placed in three 

separate polyethylene vials.  In detection of 

elements such as Na, K, Fe, Mn, Zn and Cu, 

five grams each of the powdered samples 

were weighed into beakers and digested with 

concentrated nitric acid and per chloric acid 

in a ratio of 4:1 respectively.  The mixtures 

were placed in a hot plate set at 135oC for 2 

hours.  The clear digested samples were 

filtered through Whatman filter paper No. 1.  

The filtrates were then made up to 25ml 

each with nitric acid.  The digested 

mushrooms samples were analysed using a 

graphite furnace and atomic absorption 

Spectrop-hotometer (Sensa XII 75, 

Australia) which was equipped with D2 

background correction device (AOAC 

1984).  The results of the analysis were 

expressed in mg/100g dry weight. 

Statistical analyusis of data 

Data obtained were analysed using simple 

descriptive statistics , mean and standard 

error. Means were separated using  

Duncan’s multiple range test. Ayodele,Suleiman 

& Paul 
 

RESULTS AND DISCUSSION 

A total of six elements (Na, K, Fe, Mn, Zn, 

Cu) were determined in this study.  The 
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elemental concentration in the mushrooms 

(pileus + stipe) expressed in mg/100g is 

shown in Table 1.  Psath-yrella 

atroumbonata accumulates more sodium 

(11.27mg/g) than L. squarrosulus (9.31) and 

T.letestui (8.91). Termiti-myces letestui 

accumulated more K (19.57) followed by P. 

atroumbonata (18.95) and the least 

accumulation is found in L. squarrosulus 

(10.62).  Psathyrella atroumbonata 

accumulated more Mn (2.46) than T.letestui 

(1.19) and Lentinula squarrosulus (1.35).  

The highest concentration of Zn is found in 

L squarrosulus (14.97) followed by T 

letestui (11.35) and the least were in P 

atroumbonata(6.16).Cupper accum-

mulation is highest in T. letestui (2.79) 

followed by P. atroumbonata and lowest in 

L. squarrosulus (2.01) 

This result showed that mineral 

accumulation varies among the mushroom 

species.  The distribution of the elemental 

contents in different parts of the three 

mushrooms is shown in Table 2.  The results 

showed that the six elements determined are 

present in both pileus and stipe.  However, 

the concen-tration varies between the pileus 

and stipe and among the mushroom species.  

Some minerals are more concentrated in 

stipe and some are more in pileus (Table 2) 

From the results, potassium is present in 

high concentration in both pileus and stipe 

of the three mushrooms.  In some 

mushrooms, mineral distribution are almost 

equal in pileus and stipe.  This is observed in 

T. letestui where K, Mn, Zn, and Cu are 

almost equal in both pileus and stipe. It was 

also observed that elemental concentration 

may be more in the pileus than in the stipe 

and the reverse may be the case in some 

mushrooms. In this study, T.letestui 

accumulates more Iron in the stipe than in 

the pileus where as in P. atroumbonata, iron 

is more in pileus than stipe. This observation 

supports the work of Latifah et al., (1996) 

who observed that K, Fe, and Cr reside more 

in the pileus of P. sajor caju, A. bisporus 

and L.edoides than in their stipe. 

The average distribution ratio of minerals in 

the pileus to the stipe in the three 

mushrooms is shown in table 3. One and 

above showed that the mineral is higher or 

resides more in the pileus while less than 1 

showed that the mineral is higher or resides 

more in the stipe.  Based on the above, 

T.letestui resides more Na, K and Mn in its 

pileus than in stipe while the stipe resides or 

accumulates more Fe, Zn and Cu. Lentinula 

squarrosulus accumulates more K and Mn 

in pileus than stipe and more Na, Fe, Zn and 

Cu in the stipe than in pileus.  Psathyrella 

atroumbonata accumulates higher 

concentration of Fe, Mn, and Cu in pileus 

while its stipe accumulates more Na, K and 

Zn.  In P. atroumbonata, there is exceptional 

high concentration of Fe in the pileus than in 

the stipe.  The observation in this study 

supports the work of Latifah et al., (1996) 

who observed the variation in the
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Table 1 : The elemental concentration (Pileus + Stipe) of the three mushrooms  

      (T. letestui, L. squarrosulus and P. atroumbonata) expressed in mg/100g 

   

  Mineral   Termitomyces letestui      Lentinula  squarrosulus Psathrella atroumbonata 

      NA         8.91 ±0.10                     9.31±0.51              11.27±0.24 

       K         19.57 ±0.03     13.88 ±0.44               18.85 ±0.14 

      Fe         11.58 ±0.12     10.62 ±0.13          15.08 ± 0.11 

      Mn          1.19 ± 0.41     1.35 ± 0.33               46 ± 0.25 

      Zn         11.35 ±0.22     14.97 ± 0.41                6.16 ± 0.31 

      Cu          2.79 ± 0.32       2.01 ± 0.15                2.26 ± 0.36 

Values are mean ± standard deviation (SD) or standard error ?of replicates (n= 4) 
 

 

Table 2: Distribution of minerals in the pileus and stipe of three wild edible mushrooms  

              in North Central Nigeria.     

 

Mineral      Termitomyces letestui Lentinula  squarrosulus Psathrella atroumbonata 

NA                P   5.16   4.63   5.24 

             S   3.75   4.68   6.03 

 

K           P   10.25     8.65                  9.23 

            S   9.31   5.23   9.72 

 

Fe            P   1.38   4.80   11.46 

            S   10.2   5.82   3.62 

 

Mn                P   0.67   0.69   1.24 

            S   0.52   0.66   1.23 

 

Zn            P   5.15   5.60   2.34 

            S   6.20   9.37        3.82 

 

Cu            P   1.12   0.96   0.66 

                       S   1.67   1.05    1.66    

 

P   =   Pileus 
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Table 3: Average distribution ratio of minerals in the pileus to stipe in the mushrooms. 

 
 Mineral  Termitomyces letestui   Lentinula  squarrosulus        Psathrella  atroumbonata 

 

NA  1.8              0.99   0.87 

 

K  1.10              1.65   0.95 

 

Fe  0.14              0.84   3.17 

 

Mn  1.29               1.05   1.01 

 

Zn  0.83               0.60   0.61 

 

Cu  0.76      0.91   1.60 

 

Less than 1 means mineral resides more in stipe 

 

average distribution ratio of some minerals 

in the pileus to stipe in P. sajor-caju, A. 

bisporus, L. edoides, Termitomyces spp, 

Auricularia auricular, Schizophyllum 

commune and Ganoderma spp. 

 

For the mineral characterization in the 

three mushrooms, the mineral concent-

rations showed that Fe, k, and Na are very 

significant in P. atroumbonata, Zn, Fe and 

K in L. squarrosulus while K, Zn, and Na 

are very significant in T. letestui.  In the 

three mushrooms, Mn and Cu are 

insignificant, particularly Mn in T. letestui 

and L.squarrosulus.  This observation  is 

in consonance with the work of Jain et al. 

(1988) and Latifah et al., (1996) who 

reported that toxic metals, particularly 

heavy metals are translocateed into 

mushrooms to a smaller extent.  These 

three wild edible mushrooms in North 

Central Nigeria accumulated less heavy 

metal and therefore their consumption may 

not pose serious health hazard to the 

consumers. 

 

CONCLUSION 

Observations in this study showed that 

mineral distribution in the three 

mushrooms examined are almost evenly 

distributed in their parts except in few 

cases where there is significant differences 

in the mineral distributions between the 

pileus and stipe.  The results also showed 

that P. atroumbonata and T. letestui 

accumulate high concentration of Fe than L. 

squarrosulus. Since iron is very important in 

the body, regular consumption of P. 

atroumbonata and T. letestui may 

supplement iron deficiency in human diet. 
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