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ABSTRACT 
 
The nutritional and anti-nutritional compositions of an edible mushroom, 
Pleorotus  tuber regium was investigated using standard methods. High contents 
of carbohydrate and protein suggest gross energy and ability to avert 
malnutrition resulting from insufficient proteins in the diets of humans. The 
presence of crude fibre and ash is significant in aiding bowel movement and 
minerals in the body respectively. High moisture may prone the product to 
spoilage by micro-organisms especially moulds. Phytochemicals such as oxalate, 
alkaloids and phytic acids are present and could be responsible for the anti-
microbial activities previously reported. All the samples contained amino acids 
and minerals such as zinc, potassium, magnesium, calcium and sodium. Amino 
acids aids in the synthesis of proteins whereas minerals helps to maintain 
electrolyte balance, neuro-transmission and development of strong bones and 
teeth. It is therefore recommended that while consumption of the products 
should be encouraged because of its nutrients and phytochemical properties, 
good manufacturing practice (GMP) and safe storage conditions should be 
enforced to reduce risk associated with mycotoxins produced by moulds. 
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INTRODUCTION 
 
Edible mushrooms are a popular and valuable food, low in 
calories and high in minerals, essential amino acids, 
vitamins and fibre (Fasidi and Kadiri, 1993; Oei, 1996; 
Patil et al., 2010; Adedayo, 2011).  Edible mushroom are 
used as food because of their good taste, aroma and 
nutrients (Okhuoya and Okogbo, 1991). 

Pleorotus tuber regium is a tropical sclerotial edible 
mushroom mostly found in Southwest province of 
Cameroon, Australia, Asia and Eastern and Western parts 
of Nigeria. This fungus grows saprophytically on dead and 
decaying woods of Mangifera indica, Treculia africana 
(breadfruit), Elaeis guineensis and Daniella oliver (Olukoya 
and Okogbo, 1991; Ezeronye et al., 2005).   

P. tuber regium is popular in Nigeria and has been 
ascribed different names such as “Kalata” in Hausa, “Ike 
usu” or “ero osu” in Igbo, “Awu” in Igala and “Umoho usu” in 
Igede. The mushroom serves as food and is highly 
nutritional and medicinal (Okhuoya and Okogbo, 1990; 

Ezeronye et al., 2005; Ijeh et al., 2009; Afieroho et al., 
2013). Braide et al. (2015) had reported on the 
microbiological status of this edible mushroom. 

In Nigeria, the tuberous sclerotium have been used as a 
partial replacement of melon (Citrullus lunatus) seed or 
groundnut (Arachis hypogea) cake in traditional 
preparation of sauces and soup. The medicinal value of the 
sclerotium of P. tuber regium had been reported (Okhuoya 
and Okogbo, 1990). In combination with various herbs, P. 
tuber regium has been used to cure stomach ailments, 
fever, cold, asthma, headache, high blood pressure and as a 
tonic and treatment for coughs (Fasidi and Olorunmaye, 
1994; Oso, 1977, 1997). Benedict and Brady (1972) 
reported on the inhibitory activities of selected mushroom 
metabolites on some gram positive acid fast bacilli, 
Mycobacterium smegnatis.  

Several medicinal properties of plants, including anti-
cancer, anti-genotoxic, bio-antimutagenic, anti-
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inflammatory, anti-lipidaemic, hypersensitivity, anti-
hyperglycaemic, anti-fungal and antibacterial activities 
have been reported (Zhang et al., 2007; Fillipie and Umek, 
2002; Wasser, 2002). Pharmaceutical substances with 
potent and unique health enhancing properties have been 
isolated from mushroom (Wasser and Weis, 1999). 
Scientific data on the phytochemical and nutritional 
properties of P. tuber regium are insufficient in Nigeria 
where the mushroom is voraciously consumed. 

This paper reports on the nutritional and anti-
nutritional composition of this popular delicacy. The 
mineral components and amino acid profile was also 
investigated. 

 
 
MATERIALS AND METHODS 
 
Sample collection 
 
Composite samples were collected from five popular 
markets located in Owerri, Imo State. The colours of the 
samples ranged from white, off white and light brown 
depending on the locality and mode of preparation. 
Samples were tied in a white transparent polyethylene 
bags sold in an open market.  
 
 
Determination of minerals 
 
This was done using an atomic absorption 
spectrophotometer (AAS). Calcium, zinc, potassium, 
manganese and sodium were analyzed using APHA-3111C 
model (Crosby, 1977; M.F.A, 1982; AOAC, 2006). Samples 
were ashed and then analyzed using flame atomic 
absorption spectrophotometer. 
 
 
Determination of amino acids 
 
Amino acids present in the samples were determined 
using the method described by Benitez (1989) and 
Sparkman et al. (1958). Samples were dried to constant 
weight, defatted, hydrolyzed, evaporated in a rotary 
evaporator and loaded into a Technicon sequential multi-
sample amino acid analyzer model DNA 0209. 
 
 
Chemical analysis of samples 
 
Samples were oven dried and the powder chemically 
analyzed at the Biotechnology Research and Development 
Center, University of Jos, Plateau State, Nigeria. Moisture 
content of oven dried powder was determined by 
gravimetric method (AOAC, 2006). Crude protein was 
determined by Kjedahl method (Chang, 2003), in which 
nitrogen content was determined by the furnace 
incineration gravimetric method. Fat content was  

 
 
 
determined by Soxhlet solvent extraction method (James, 
1995). Crude fibre and ash were determined by Weenden 
gravimetric method adopted by Kirk and Sawyer (1998), 
Pearson (1976, 1981) and AOAC (2005). Total 
carbohydrates were analyzed by calculation (the 
difference of the sums of the other components).  
 
 
Determination of phytochemicals (anti-nutritional)  
 
Determination of tannin 
 
Tannin was determined using methods described by AOAC 
(2006). Two grams (2 g) of the ground plant was defatted 
for 2 h using Soxhlet extraction apparatus. The residue 
was oven dried for 12 h at 100°C, boiled with 300 ml of 
distilled water, diluted to 500 ml in standard volumetric 
flask and filtered through non absorbent cotton wool. A 
volume of 25 ml of the infusion was measured into 2 L 
porcelain dish and titrated with 0.1 N potassium 
permanganate (0.1N KMNO4 was standardized against 0.1 
N oxalic acid) until blue solution changed green; few drops 
of 0.1 N KMNO4 was added. The difference between the 
two titrations was multiplied by 0.006235 to obtain the 
amount of tannin in the sample. 
 
 
Determination of phytic acid 
 
Phytic acid (inosotol hexaphosphate) content of each 
sample was determined by the modified method of AOAC 
(2005; 2006). Ten grams (10 g) aliquot of the powdered 
sample was extracted overnight at room temperature with 
vigorous shaking in an MSE orbital shaker at 200 rpm for 1 
h to ensure homogeneity and then neutralized by adding 
20 ml of 20% sodium hydroxide and 50 ml of 1% ferric 
chloride in 1 N hydrochloride acid and the mixture just 
brought to boil. The resultant mixture was filtered through 
an ashless No. 40 filter paper. The resultant residue was 
dissolved in 10 ml of 2% sodium hydroxide and filtered. 
The filtrate containing phytic acid was digested with a 
mixture of sulphuric acid and perchloric acid in the ratio 
5:1 in a kjeldahl flask. The pH of the digest was adjusted to 
4.0 and phosphate determined colorimetrically at 710 nm. 
 
 
Determination of total oxalate 
 
Total acid of the powdered sample was determined by the 
modified method of AOAC (2006). Two grams aliquot of 
the sample was weighed into 250 volumetric flasks. 190 ml 
of distilled water and 10 ml of 6 M hydrochloric was 
added, and the mixture digested for 1 h on boiling water 
bath, cooled, and transferred into 250 ml flasks, diluted to 
volume and filtered. Four drops of methyl red indicator 
was added followed by concentrated ammonia until the 
solution turned faint yellow. The contents in the flask was 
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Table 1. Percentage proximate composition (dry matter) means standard deviation. 
 

Sample code Crude protein Ether extract Ash Crude fibre Moisture CHO 

Eke ukwu market 6.925+0.075 1.105+0.85 0.825+0.035 10.82+0.18 10.93+0.32 69.395+0.265 

Nekede market 8.995+0.335 0.985+0.025 1.265+0.34 10.145+0.195 13.035+0.415 65.575+0.295 

FUTO campus market 8.39+0.22 1.155+0.045 1.31+0.02 11.725+0.615 10.41+0.30 67.01+0.51 

Umuchima market 10.335+0.165 0.95+0.05 0.805+0.045 11.835+0.175 6.44+0.57 69.635+0.585 

Eziobodo market 7.95+0.12 1.11+0.05 0.99+0.06 10.085+0.215 14.925+0.725 64.94+1.07 

 

NFE=100-(Crude protein+ Ether Extract+ Ash + Crude + Fibre). 
 

 
 
heated to 100°C, allowed to cool and filtered to remove 
precipitate containing ferric ions. The filtrate was boiled 
and 10 ml of 5% calcium chloride added with constant 
stirring and allowed to stand overnight, the mixture was 
filtered through Whatman No. 40 filtered paper. The 
precipitate was transferred into a beaker and 5 ml of 25% 
H2SO4 was added to dissolve the precipitate. The resultant 
solution was maintained at 80°C and titrated against 0.5% 
KMNO4 until the pink colour persisted for approximately 
one minute. The oxalate content was determined 
spectrophotometrically from the amount of KMNO4 used. 
 
 
Determination of cyanogenic glycosides 
 
This was done by alkaline titration method (AOAC, 2006). 
Twenty grams of ground sample was mixed in 200 ml of 
water in 800 ml Kjedahl flask and allowed to stand for 4 h 
in a steam distillator. One hundred and fifty milliliters (150 
ml) of the distillate was collected from the steam 
distillation into sodium hydroxide solution (0.5 g NaOH in 
20 ml H2O) and diluted to definite volume. Into 100 ml 
distillate, 8 ml 6N NH4OH and 2 ml 5% potassium iodide 
(KI) was added and titrated with 0.02 N silver nitrate 
(AgNO3), and change in colour was observed against a 
black background.   
 
 
Determination of alkaloid 
 
The gravimetric method of Harbourne (1998) and AOAC 
(2006) was adopted. Five grams (5 g) of each sample was 
dispersed into 50 ml of 10% acetic acid solution in ethanol. 
The mixture was allowed to stand for 4 h after shaking 
vigorously before filtration. The filtrate was evaporated to 
one-quarter of its original volume prior to adding of 
concentrated NH4OH to precipitate the alkaloids. The 
precipitate was filtered using a weighed filter paper and 
washed with 1% NH4OH solution. The precipitate on the 
filter paper was oven dried at 60°C for 30 min and 
reweighed again. By weight difference, the weight of the 
alkaloid was determined and expressed as a percentage of 
the weight of the sample analyzed by the formula: 

% alkaloid = W2-W1 × 100 
                             W 
                            
Where: 
W = weight of sample 
W1 = weight of empty filter paper 
W2 = weight of filter paper plus precipitate 
 
Samples were analyzed in triplicates and the mean values 
obtained. All samples were determined on dry matter basis 
and the results interpreted in percentage. 
 
 
RESULTS 
 
Results of the proximate composition calculated as mean 
standard deviation in percentage is shown in Table 1. The 
carbohydrate content was very high. Moisture and fibre is 
relatively high, whereas fat, ash and protein contents were 
low. 

Potassium, calcium and manganese values present in P. 
tuber regium are very high. Other minerals such as zinc 
and sodium are low. Results are presented as the mean 
standard deviation. The samples contained all the essential 
and non-essential amino acids (Table 2). Glutamic acid, 
aspartic acid and arginine are significantly high in all the 
samples analyzed. Oxalate, phytic acid and alkaloids were 
present in all the samples analyzed (Table 3). 
 
 
DISCUSSION 
 
The results showed basic nutritional components of P. 
tuber-regium at varying amount (Table High carbohydrate 
content connotes gross energy whereas protein may avert 
malnutrition and diseases associated with protein 
deficiencies in the diets of under-developed countries 
(Wardlaw and Kessel, 2002). The presence of crude fibre 
and ash is significant as they could aid peristalsis (bowel 
movement) and high mineral content respectively 
(WHO/FAO, 1970; Delvin, 2006; Wardlaw and Kessel, 
2002). The product may be prone to spoilage micro- 
organisms, especially moulds due to high moisture content
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Table 2. Amino acid profile of samples (Concentration: g/100g protein). 

 

Amino acids Eke ukwu market Nekede market FUTO campus market Umuchima market Eziobodo market 

Lysine 2.01 2.12 1.95 2.17 2.20 

Histidine 1.21 1.30 1.21 1.27 1.40 

Arginine 5.11 5.28 5.11 5.89 6.13 

Aspartic acid 4.10 4.32 4.01 5.02 4.70 

Threonine 2.19 2.50 2.19 2.61 2.70 

Serine 1.97 2.20 1.91 2.50 2.32 

Glutamic acid 10.23 10.66 10.02 11.02 11.02 

Proline 0.35 0.23 0.35 0.23 0.35 

Glycine 1.20 1.38 1.25 1.31 1.41 

Alanine 3.15 3.27 3.19 3.98 3.89 

Cystine 0.28 0.35 0.28 0.28 0.28 

Valine 1.22 1.31 1.25 1.37 1.34 

Methionine 0.40 0.48 0.40 0.51 0.54 

Isoleucine 1.21 1.21 1.21 1.27 1.24 

Leucine 1.97 2.02 2.00 2.23 2.17 

Tyrosine 0.99 1.16 0.99 1.16 1.16 

Phenylalanine 2.20 2.38 2.20 2.55 2.46 

 
 
 

Table 3. Anti-nutritional composition of sample (±SD). 

 

Sample code Oxalate (mg/100 g) Phytic acid (mg/100 g) Tannin (mg/100 g) 
Cyanogenic glycosides 

(mg/100 g) 
% Alkaloid 

Eke Ukwu market 1138.00 ±0.2 139.86 ±0.1 0.00 0.00 0.78 ±0.5 

Nek maternity market 1225.00 ±0.5 161.73 ±0.1 0.00 0.00 0.88 ±0.5 

FUT market 1200.00 ±0.1 154.75 ±0.1 0.00 0.00 0.78 ±0.2 

U’chima market 10.29.50 ±0.1 140.95 ±0.1 0.00 0.00 0.89 ±0.1 

Eziobodo market 1316.50 ±0.1 146.59 ±0.1 0.00 0.00 0.79 ±0.2 

 

 
 

Table 4. Mineral composition (mean ±sd). 
 

Sample code Parameter Methods Result 

Eke ukwu market  Zinc(mg/kg) APHA-3111C 296.5+0.60 

NEK maternity market Potassium(mg/kg) APHA-3111C 1989.150+0.75 

FUT market Magnesium(mg/kg) APHA-3111C 1385.85+0.15 

U’chima market Calcium(mg/kg) APHA-3111C 494.45+0.55 

Eziobodo market Sodium(mg/kg) APHA-3111C 105.65+0.25 

 

 

 
(Table 1). Pleurotus tuber-regium is a good source of 
minerals such as potassium, calcium, magnesium and zinc 
(Table 4), which are needed for electrolyte balance, 
neurotransmission, and development of strong teeth and 
bones (Roth and Townsend, 2003). 

Essential and non-essential amino acids are present in 
all the samples analyzed (Table 2). Amino acids are the 
building blocks of protein, and their importance in the 
synthesis of protein and its quality had been reported 
(Delvin, 2006; WHO/ FAO, 1973). Wardlaw and Kessel 
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(2002) also reported that proteins are crucial to the repair, 
maintenance and regulation of the body.  

Phytic acid, oxalate, alkaloids, and cyanogenic glycosides 
are some of the anti-nutritional components present in the 
P. tuber-regium (Table 3). Steroidal compounds are of 
importance and so interest as grown in pharmacy due to 
their association with such compounds as sex hormones 
(Okwu, 2001). Cardiac glycosides help the heart to beat 
more efficiently by making the blood get more oxygen and 
gives nutrients to the body cells. Cardiac glycosides also 
help in the treatment of congestive heart failure and 
arrhythmia (Sodipo and Akiniyi, 2000). Zhang et al. 
(2007), Fillipie and Umek( 2002),  Jong et al. (1991) and  
Wasser (2002) had reported on the pharmaceutical 
potency of P. tuber-regium.   

The study recommends that regular consumption of the 
sclerotia of P. tuber-regium may complement for the 
deficient nutrients in the diets of low income Nigerians; 
and could also avert some diseases associated with 
malnutrition. In addition, the active components present in 
the product may boost immunity of the hosts (consumers) 
against some pathogens.   
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