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ABSTRACT 
 
 The concentrations of phytochemicals in two edible mushroom varieties (Auricularia polytricha and 
Pleurotus ostreatus) from Ohaukwu area of Ebonyi State, Nigeria, were determined using standard methods. The 
result revealed the presence of alkaloids, flavonoids, saponins, oxalates, phytates, HCN and phenols in appreciable 
amounts. Significant variations in composition of the phytochemicals were observed between the mushrooms (P < 
0.05). The obtained values of the phytochemicals were significantly lower in both mushroom varieties compared to 
their toxic levels according to World Health Organization’s stipulated safe limits. Thus, the study suggests that both 
mushrooms varieties are very safe for consumption, while the significant presence of alkaloids, flavonoids, 
saponins and phenols indicate medicinal properties. 
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INTRODUCTION 
 

Edible mushrooms are the fleshy and edible fruit bodies of several species of fungi. 
Mushrooms belong to the macro fungi, because their fruiting structures are large enough to be 
seen with the naked eye. They can appear either below ground (hypogeous) or above ground 
(epigeous) where they may be picked by hand. Edibility may be defined by criteria that include 
absence of poisonous effects on humans and desirable taste and aroma [25]. 
 

Edible mushrooms are consumed by humans for their nutritional and medicinal values. 
Mushrooms consumed for health reasons are known as medicinal mushrooms. While 
hallucinogenic mushrooms (e.g. Psilocybin mushrooms) are occasionally consumed for 
recreational or religious purposes, they can produce severe nausea and disorientation, and are 
therefore not commonly considered edible mushrooms [6]. 
 

Edible mushrooms include many fungal species that are either harvested wild or 
cultivated. Easily cultivatable and common wild mushrooms are often available in markets, and 
those that are more difficult to obtain (such as the prized truffle and matsutake) may be 
collected on a smaller scale by private gatherers. Some preparations may render certain 
poisonous mushrooms fit for consumption [21]. 
 

Before assuming that any wild mushroom is edible, it should be identified and tested. 
Proper identification of the specie is the only safe way to ensure edibility. Some mushrooms 
that are edible for most people can cause allergic reactions in some individuals, and old or 
improperly stored specimens can cause food poisoning. Deadly poisonous mushrooms that are 
frequently confused with edible mushrooms are responsible for many fatal poisonings. This 
includes several species of the Amanita genus, in particular, Amanita phalloides, the death cap 
[31]. 
 

The act of consuming mushrooms dates to ancient times. Edible mushroom species have 
been found in association with 13,000 year old ruins in Chile, but the first reliable evidence of 
mushroom consumption dates to several hundred years BC in China. The Chinese value 
mushrooms for their medicinal properties as well as for food. Ancient Romans and Greeks, 
particularly the upper classes, used mushrooms for culinary purposes. Food tasters were 
employed by Roman Emperors to ensure that mushrooms were safe for consumption [6]. 
 

Mushrooms are also easily preserved, and historically have provided additional nutrition 
over winter. Many cultures around the world have either used or continue to use psilocybin 
mushrooms for spiritual purposes as well as medicinal mushrooms in folk medicine. Some fungi 
consumed by humans are currently cultivated and sold commercially. Commercial cultivation is 
important ecologically, as there have been concerns of depletion of larger fungi such as 
chanterelles in Europe, possibly because the group has grown so popular, yet remains a 
challenge for cultivation [21]. 
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Mushroom cultivation has a long history, with over twenty species commercially 
cultivated. Mushrooms are cultivated in at least 60 countries with China, the United States, 
Netherlands, France and Poland being the top five producers in 2000 [19]. 
 

The aim of this research was to analyse the two wild grown edible mushrooms 
commonly used in Ohaukwu metropolis of Ebonyi State, Nigeria for their phytochemical 
contents in order to note and compare their various concentrations.  
 

MATERIALS AND METHODS 
 

Determination of Phytochemical Contents 
 

The two edible mushrooms used in this research were obtained from Ohaukwu L.G.A of 
Ebonyi State, Southeast Nigeria. The samples were washed with distilled water, dried and 
ground using a high speed milling machine. Tannin content of the sample was determined by 
Folin Denis colometric method. Saponin and alkaloids were determined by the double solvent 
gravimetric extraction and alkaline precipitation methods as described by Harborne [15]. 
Phenol concentration was determined by the Folin –Ciocatean spectrophotometer method by 
AOAC (1990). Flavonoid was determined by the method described by Harbone (1973). HCN was 
determined in the samples by alkaline Picrate colorimetric method by Balogopalin et al. (1988). 
Phytates and oxalates were determined by the method reported by AOAC (1990). 
 

RESULTS AND DISCUSSION 
 
Phytochemical Concentration 
 

Phytochemical screening was carried out on wild grown Pleurotus ostreatus and 
Auricularia polytricha in Ohaukwu Local Government Area of Ebonyi State, Nigeria. The results 
of the analyses are shown in table 1. The results showed the presence of flavonoids, saponins, 
alkaloids, phenol, HCN, oxalate and phytates. 
 

Table 1: Mean Concentrations of Phytochemicals in Two Mushroom Varieties from Abakaliki, Nigeria (n=3). 

Phytochemicals Auricularia polytrichia Pleurotus ostreatus Grand average 

Alkaloid (%) 0.37±0.01
a
 0.15±0.01

b
 0.26±0.12 

Saponin (%) 0.02±0.00
b
 0.15±0.01

a
 0.08±0.07 

Flavoniod (%) 0.07±0.01
b
 0.33±0.01

a
 0.20±0.15 

HCN (mg/100g) 6.86±0.03
a
 4.20±0.09

b
 5.53±1.46 

Phenol (%) 0.058±0.01
b
 0.222±0.01

a
 0.14±0.09 

Oxalate (%) 0.41±0.01
a
 0.22±0.01

b
 0.32±0.11 

Phytate (%) 0.29±0.01
a
 0.15±0.05

b
 0.22±0.08 

*Means with the same letter on the same row are not significantly different at 0.05 probability level. 
 

The saponin contents of the mushrooms varied from 0.02-0.15% with a mean value of 
0.08 ± 0.07%. The values obtained for saponins in this study are within the WHO maximum 
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permissible limit of (48.50mg/100g). The results suggest that these mushrooms could be safe 
for consumption. 
 

The flavonoid compositions of the two edible mushrooms are significantly lower than 
the tolerable limit (52.02mg/100g) (WHO, 2003), indicating that the mushrooms are equally 
safe and could be good sources of anti-oxidants that boosts body immunity. The flavoniod 
contents ranged from 0.07-0.33% with a mean value of 0.20 ± 0.15%. 
 

The results of the HCN contents of these edible mushroom varieties suggest that 
Pleurotus ostreatus is more poisonous than Auriuclaria polytricha in comparism of their HCN 
(Hydrogen cyanide) contents and need to be processed more properly before consumption. The 
HCN contents were 6.86 and 4.20ppm with a mean value of 5.53 ± 1.46. The results indicate 
that the HCN contents of these fungi differ significantly (p < 0.05). The values compare well with 
the 5.8ppm reported by Chang (1994). 
 

The alkaloid contents of these edible mushrooms were 0.37 and 0.15% with an average 
value of 0.26 ± 0.12%. The highest value was detected in Pleurotus ostreatus. The results 
showed that the alkaloid concentrations of the edible mushrooms are lower than the WHO safe 
Standard limit of (61.00mg/100g) and also that there is a significant variation in the alkaloid 
compositions of these fungi when compared (p < 0.05). The values obtained indicate that the 
mushrooms are safe for consumption in large quantity and can help in relieving of pains. 
 

Oxalate concentrations of Pleurotus ostreatus and Auricularia polytricha ranged from 
0.22-0.41% with a mean value of 0.32 ± 0.11%. This shows that Pleurotus ostreatus recorded 
higher oxalate content. The results are much lower compared to World Health Organization 
tolerable limit of (105.00mg/100g) and this corroborated with the 0.412% reported by Harden 
[12]. 
 

The results obtained in this study showed a significant difference in the phytate 
compositions between the two edible mushroom varieties. The phytate content of Pleurotus 
ostreatus and Auricularia polytricha are 0.29 and 0.15% respectively. These results are 100 
times lower than the standard safe limit (22.10mg/100g) [37]. 
 

Phenol concentrations of these edible mushrooms from Ohaukwu Local Government 
Area of Ebonyi State ranged from 0.06-0.22% with an average value of 0.14 ± 0.09%. This 
showed that there was an appreciable variation of phenols in the mushrooms and their 
concentrations are lower than the World Health Organization Standard safe limit. The results 
indicated that Auricularia polytricha had the highest value of (0.22%) against 0.06% detected in 
Pleurotus ostreatus. 

  
CONCLUSION 

 
The phytochemical compositions observed in this study have shown the presence of 

some vital phytochemicals. The results showed that these edible mushroom varieties could be 
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safe for consumption as their various phytochemical concentrations were found to be 
significantly lower than their world health organizations reported safe limits. The observed 
levels suggest that these mushrooms would be a good source of some natural antibiotics and 
antioxidants. Therefore, consumption of these mushrooms in large quantity has no toxic effect 
and need to be domesticated owning to its nutritional and pharmacological essence. 
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