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Abstract 

Mushrooms (Pleurotus florida and Pleurotus sajor-caju) protein concentrates were prepared using the iso-electric 
precipitate method. Nutritional and functional properties of the concentrates were evaluated. P-florida had moisture 
content of 12.17%, which is higher than 10.51% obtained for P-sajor-caju. Significant differences existed in the protein 
content of mushrooms concentrates estimated by kjedahl method. P-florida and P-sajor-caju had estimated protein 
concentration of 38.33% and 54.55% respectively based on nitrogen content. The ash and crude fibre content were 
higher in P-florida. The fat content of the concentrates were less than 1%. Carbohydrate contents of P-florida and P-
sajor-caju were 40.96 % and 30.14% respectively. Water absorption capacity in P-florida and P-sajor-caju were 3.09g/g 
and 3.39g/g respectively, while oil absorption capacity was within the range of 2.16g/g-1.49g/g of P-florida and P-sajor-
caju. The loose bulk density varies as 0.30g/ml in p-florida and 0.44g/ml in p-sajor-caju. The bulk density ranged 
between 0.37g/ml in P-florida and 0.61g/ml in P-sajor-caju. It could be recommended that edible mushroom may be 
used as thickener and flavor enhancer in some food production. 
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1. Introduction

Mushrooms are among minor forest produce which presently are regarded as a macro - fungi that belongs to the class 
Ascomycetes [1]. For industrial use and human consumption, mushrooms have been reported to be the third most 
cultivated largest macro-fungus. Its identity as natural and healthy foods is an indicator for global acceptability. It has 
been consumed by humans since ancient times among other naturally grown fungi. 

For decades, the use of Mushrooms for medicinal and food purposes had been explored. However, with respect to its 
use for nutritional purposes and enhancement of palatability, mushroom is still among the untapped resources. Though 
mushrooms are of high nutritional and functional value, they can also be taken as nutraceutical foods. Their 
consumption has been linked to their economic importance, medicinal properties and organoleptic merit [2;3]. 

Research reported that mushrooms protein value doubles that obtainable from vegetables and quadruples for oranges 
while significantly more than in wheat [4].  The nutritional content of Mushrooms makes it a suitable source of protein 
for diet enrichment, capable of use in countries where animal proteins are expensive or not available. Food and 
Agriculture Organization Publication in 1978 reported 3.7% as the protein content of fresh mushroom. According to Rai 
[5], comparatively the protein content of mushrooms on dry weight basis was reported to be 19-35% while rice, wheat, 
soybean, and corn were about 7.3%, 12.7%, 38.1% and 9.4% respectively. 
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Mushrooms have been reported as a source of physiological beneficial and non-toxic medicines, having high proteins 
with the presence of essential amino acids. It is regarded as a nutritionally functional food due to its high fibre and 
minerals, and presence of vitamins [6]. When consumed, mushrooms impact health benefit which could be in the area 
of disease prevention or treatment; it can be considered as a nutraceutical and it has proven to be the richest sources of 
functional foods with it bioactive properties [7;8;9]. Due to its composition, mushrooms found its usefulness as a food 
supplements and inadvertently useful in promoting human health. 

Of importance in the nutritional value of food are proteins. According to Pandey [10], high protein content of mushroom 
made it to be referred to as “Poor Man’s Protein”. And because mushrooms can provide all the essential amino acids for 
adult requirement which are found in animal protein, it has found popularity among vegetarians. Proteins elaborated 
by these fungi have shown several biological activities like anti-proliferative and other antibacterial effects [11]. 

In the last decade, mushrooms have attracted many researchers in food and pharmaceutical firms. Mushrooms have 
been seen as a mini-food that is also used in the   industry to produce active components with potentials for outstanding 
biological properties [12]. Nowadays, commercialization of mushrooms as a food supplement due to their properties is 
majorly to enhance immune functions and antitumor activity [13;14;15]. 

This study aimed at concentrating protein from the two different edibles mushroom species and to determine the 
proximate and functional properties of the protein concentrate. 

2. Materials and methods 

2.1. Materials 

Two different edible mushroom species namely; Pleurotus florida and Pleurotus sajor-caju was purchased from and 
identified by Forestry Research Institutes of Nigeria (FRIN), Ibadan, Oyo State. The purchased mushroom species were 
kept at 4 oC before further analysis.  

2.2. Methods 

2.2.1. Preparation of mushroom flour 

The cleaned samples were sorted, weighed, washed, trimmed and dried to a constant weight using over dryer and then 
milled into flour using a grinder. The mushroom flour was packed for further isolation and concentration. 

2.2.2. Method of concentration 

The iso-electric precipitation method of [16] was used to concentrate protein from Mushrooms. Briefly as shown in 
figure 1, 10g of mushroom flour was homogenized with (100ml) NaOH solution (0.15M) and mixed for 2 hr at 35 ºC. pH 
meter (Hanna Model HI 8521) was used to monitor and maintain mixture pH at 9.91 before the mixture was further 
homogenized at 4 ºC using a Jouan model GR 4.11.  The supernatant was recovered and the remainder pellet was 
centrifuged and re-dissolved in the 0.15M of NaOH solution as done with the mushroom sample. The pH of the mixture 
was adjusted to 9.91 as previously done and stirred at 4ºC for 30 minute and then centrifuged. Supernatants obtained 
from the two alkaline extractions were mixed with the addition of one-part volume of 95% (v/v) ethanol. While stirring, 
the pH of the mixture was adjusted to 4.5 and filtration was done with Whatsman No. 1 filter paper under vacuum to 
recover the precipitated proteins. Subsequently, freeze drying of the protein concentrate was done before it was ground 
and sieved through 150 µm mesh sieve. 

2.3. Determination of proximate composition of flour 

Ash, Crude fat, crude fibre, moisture and protein contents were determined using the AOAC [17] methods published by 
the association of analytical Chemist. Carbohydrate was calculated   by difference (that is summation of ash, fat, protein, 
crude fibre and moisture contents were subtracted from 100). The Energy value (in kcals) was obtained by using factors 
of 2.44, 8.37 and 3.47 to multiply the percentages of crude protein, crude lipid and carbohydrate respectively as 
described for vegetables analysis [18]. 

2.4. Determination of functional properties of flour 

The method described by [19] was used to determine bulk density while water absorption capacity was determined by 
the method of [20]. [21] method for determination of Oil absorption properties was used for samples. [22] method was 
used to determine the swelling index of flour samples. 
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Figure 1 Concentration of Protein from edible Mushrooms 

3. Results and discussion 

3.1. Proximate composition of protein concentrated from mushroom 

From Table 1, the moisture content of P. Florida (12.17%) was found greater than P. Sajor caju (10.51 %). Moisture 
content (9.2 %) obtained by Adejumo and Awosanya [23] on the work on Lentinus trigrinus (Bull). Fr. was lower than 
that determined in the present work.  Higher value of mushroom moisture content increases its rate of perishability due 
to the tendency for high moisture content to promote enzymatic activity and microbial growth, thus accelerating 
spoilage.  

The ash content of protein concentrate ranged from 4.09% for P. sajor caju to 6.88% in P. Florida. Ash content in P. 
florida (6.88%) was greater compared to P.sajor caju (4.09%).  

The protein content of P.sajor caju (54.55%) was found to be greater than P. Florida which was 38.35%. The high protein 
content (38.33% in P. florida and 54.55% in P. sajor caju) showed the significance of protein isolate from the two edible 
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mushrooms. These results are similar to that reported by [24], that have the protein content range from 36.4% - 53.59% 
and [25] for beach pea (67.9% - 77.3%). Often times protein recovery is not total due to the presence of acid soluble 
protein which is lost during isolation. As observed by [26], when at the iso-electric pH and in alkaline conditions, 18% 
of extracted protein from chick pea flour (80.9%) remains soluble. Also formation of complex with seed components 
such as fibre could reduce the amount of protein isolated. In the work of [27] on protein isolate from Chilcan hazel nut 
seeds, it was observed that enzymatic hydrolysis of fibre increased extractability of protein. The crude fibre content in 
P. florida was greater than P. sajor caju; 1.62% and 0.64% respectively. The Crude fibre content (0.64 – 1.62%) is in the 
range of values previously reported for most legumes [28]. Research has proven that dietary fibre is of utmost 
importance in diet, as this is directly related to digestibility of food in the small intestine. The fat content in P.sajor caju 
was found to be 0.06% greater than P. florida (0.02%). The carbohydrate content of P. florida (40.96%) was greater than 
P.sajor caju (30.14%). The carbohydrate content obtained in the present work is comparable to that reported by 
Anthony and Joyce [29] for the mushroom specie Volvariella valvacea  

The estimated metabolizable energy values (2043.77KJ in P. sajor caju and 2167.90 KJ in P. florida) indicated that the 
samples could be referred to as a good energy source since values obtained are comparable to that of cereals with 
respect to their energy content [30]. 

Table 1 Proximate analysis of protein concentrated from mushroom flours P.florida and P. sajor caju 

Sample P. florida P. sajor caju 

Moisture 12.17±0.45a 10.51±0.03b 

Ash 6.88±0.77a 4.09±0.16b 

Protein 38.33±0.07b 54.55±0.35a 

Crude Fibre 1.62±0.14a         0.64±0.15b 

Fat 0.02±0.01b 0.06±0.01a 

Carbohydrates 40.96±1.31a 0.06±0.01a 

Energy (kcal)       2167.90±49.50a 2043.77±6.26b 

Values are means of the samples ± standard deviation of the duplicate determinations. Means having different superscript letter on same column 
are different significantly at P<0.05. 

3.2. Functional Properties of Protein Concentrated from Mushroom 

The Result of oil and water absorption capacities of protein concentrates are given in Table 4.2. P. florida and P. sajor 
caju water absorption capacity were 3.09 g/g and 3.39 g/g respectively. African yam bean colour varieties of flours had 
a lower value of 1.18 – 1.79g/g, and 1.30g/g in the case of groundnut [31]; 2.40% in various lima bean flours [32]; 1.30 
– 1.40g/g in wheat flour [33] and 1.40g/g   for oil seeds flours [34], 0.70 – 1.20g/g [35]. The high water absorptivity 
obtained in the present work is an indication that these varieties of protein-concentrated mushroom flours could be 
suitable for the production of foods such as sausage, baked products, processed cheese and soups [36].  

The highest oil absorption capacity determined was 2.16g/g in P. florida and lowest value was from P. sajor caju 
(1.49g/g). The values obtained for different varieties of legume seeds flours, 1.27 – 1.72g/g [32], Jack bean flour, 1.70g/g 
[37], and Blighia sapida K. Konig pulp and seed flours, 1.25 – 1.31g/g [38] are lower than the values obtained in the 
present study. Oil absorption capacity is critical due to the ability of oil to enhance mouth feel of foods, and also act as 
flavor retainer. Researches have opined that oil capacity of flours varies due to non-polar side chains that bind the 
hydrocarbon side chains of oil [37]. The oil absorption capacity obtained for the edible mushroom protein concentrate 
flours is an indication of their potential suitability for structural interaction in food. Specifically, this flavours 
enhancement of food palatability, retention of food flavor, alongside with making the food material shelf stable, 
especially in baked foods or meat products where fat absorption is desirable.  

The result of least gelation concentration in the present study is 2.00% in both varieties. Having the same value for the 
least gelation concentration is an indication of relative ratio of protein, carbohydrates and lipid content. The least 
gelation concentration described as the least protein value at which gel stays in the inverted tube was considered as the 
gelation capacity index. According to [38], gelation ability of protein ingredient is inversely related to the least gelation 
concentration. Gel formation is related to the ability of protein to provide a structural matrix for holding water, flavours, 
sugars and food ingredients is an essential part of new product development. This added a new perspective to functional 
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property of protein [39;40]. The low gelation concentration reported in the present study is an indication of the 
usefulness of these flours for curd formation or their suitability as additive when used with other gel-forming food 
materials. 

The loose bulk density values ranged between 0.30g/ml (P. florida) to 0.44g/ml (P. sajor caju). The tapped density values 
ranged between 0.37g/ml in P. florida and 0.61g/ml in P. sajor caju. Higher values were obtained for samples of 
extrusion texturized soya products with varied soluble sugar contents and protein (2.38 – 4.46g/ml) and processed 
defatted fluted pumpkin seed flours (1.80 – 3.80g/ml) [41]. The values reported by [28] for the rare cowpea flour, 
5.31g/ml and bambara groundnut flour, 5.86g/ml were also higher than that obtained in the present work. 

Table 2 Functional properties of protein isolated from mushroom flours P. florida and P. sajor caju 

Property apparent P. florida P. sajor caju 

Water Absorption Capacity 3.09±0.35b 3.39±0.16a 

Oil Absorption Capacity 2.16±0.22a  1.49±0.08b 

Least Gelation Concentration 2.00±0.00a  2.00±0.00a 

Loose Bulk Density 0.30±0.12b 0.44±0.02a 

Tapped Density 0.37±0.01b 0.61±0.03a 

Values are means of the samples ± standard deviation of the duplicate determinations. Means having different superscript letter along the same 

column are significantly different (P<0.05). 

4. Conclusion and recommendation 

In this study, it could be concluded that the production of good quality edible mushroom (P. sajor caju and P. florida) 
concentrate had helped us to know the nutritional composition in the mushroom concentrates. Since it contains high 
protein and moderate ash content, this could serve as a good source of nutrient to human body. This could be utilized 
in the formulation and fortification of high starchy staple or low proteinous foods. The functional properties showed 
that it can be used as a thickener and flavor enhancer in the food system. It is therefore recommended that the anti-
nutritional composition of the products must be carry out to ascertain any available anti-nutrient that could be harmful 
for human consumption and knowing their tremendous medicinal, drugs and mineral values since they are valuable 
assets for human welfare. 
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