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ABSTRACT 
 

Edible mushrooms consumed in Benin include a diversity of species including oyster mushrooms 
(Pleurotus ostreatus). This Oyster mushroom production is increasing in the South of the country. 
The study aims to evaluate their techno-functional, nutritional and sensory properties in order to 
optimize their exploitation in food technology and gastronomy. Therefore, 900g of Pleurotus 
ostreatus were produced on Oil Palm By- Products and divided into three lots of 300g for the study. 
Lot 1 was used to evaluate the techno-functional and nutritional parameters of fresh mushrooms. 
Lot 2 was brined while lot 3 was dried. Samples from all three lots were collected and used to study 
the variability in sensory quality by treatment. The study shows that Pleurotus ostreatus mushrooms 
produced in Benin have several technological-functional and nutritional benefits that can be used 
for food security. The luminance values (L*), red index (a*) and yellow index (b*) for fresh oyster 
mushrooms were respectively 74.6, 2.78 and 26.35. The hue value and the chroma value of the 
raw mushrooms were respectively of 5.98 and 26.49. The pH of fresh oyster mushrooms was 6.35. 
The water holding capacity was 11.85% and the technological yield was 88.15%. Nutritionally, the 
dry matter, fat, ash and protein content of the Pleurotus ostreatus were 9.8%, 2.6%, 6.7%, and 
14.78% respectively. About sensorial quality, fresh and brined mushrooms were better appreciated 
than dried mushrooms. Overall, Pleurotus ostreatus mushrooms produced in palm residues have 
several techno-functional and nutritional assets and may be promoted for food and nutritional 
security. 
 

 
Keywords: Benin; mushrooms; nutrients; palm by-products; sensorial profile; processing traits. 
 

1. INTRODUCTION 
 
Mushrooms are widely exploited by African rural 

populations mainly as food [1,2] and/or as a  

source  of  income  [3,4].  They contribute  
significantly  to  household  food  security, 

especially in rural West Africa [5,6]. More than 
200 species of mushrooms have long been 

used as functional foods worldwide [7], but only 

35 species have been grown commercially [8,9]. 
They are a rich source of nutrients, especially 

protein, minerals and vitamins B, C and D [10]. 
Mushrooms contain 20-35% of protein (dry 
weight), are low in fat and contain the nine   

essential   amino   acids   [11].   Mushrooms   
are   delicacies   appreciated   for   their 
characteristic texture and pleasant flavor. They 
have received particular attention from food and 
pharmaceutical researchers because of their 

bioactive components [12,13]. These 
biomolecules, such as phenolic compounds, 
terpenes, steroids and polysaccharides, have 

many biological activities [14]. Mushrooms can 
have health benefits due to a multitude of 

compounds with not only antifungal activity [15], 

antigenoxicity [16], antioxidant [17], 

antiproliferative [18], anti-carcinogenic [19], 

antihyperlipidemic [20], anti-hypertensive and 
anti-nociceptive, but also for their 

immunostimulation properties [21], 

hypocholesterolemia [22]. They are also capable 
of reducing stress and are good for diabetic 

patients [23]. Mushrooms are generally low in 
saturated fat, rich in fiber and protein, and can 
reduce harmful blood cholesterol and act as 

appetite suppressants [24]. Mushrooms of the 
genus Pleurotus  occupy  the  second  place  on  
the  world  market  of  mushrooms  and  whose 
production of the species P. ostreatus is 
increasing in Benin. 
 

The Pleurotus spp. of the basidiomycete class 
belongs to a group known as 'white rot 

mushroomsi' [25], as they produce white 
mycelium and are generally grown on non- 

comcomposted lignocellulosic substrates [26] in 
which various species of Pleurotus are 
commercially cultivated  and  have  considerable  
economic  value,  including  P.  ostreatus (oyster 
mushrooms), P. eryngii (royal oyster or 
Cardoncello), P. pulmonarius (phoenix 
mushroom), P. djamor (pink oyster), P. sajor-
caju (Indian oyster), P. cystidiosus (abalone 
oyster), P. citrinopieatus (golden oyster) and P. 

cornucopiae [27-29]. 
 

To enhance the value of P. ostreatus 
mushrooms in the food chain in Benin, it is 
necessary to characterize their technological, 
nutritional and sensory properties. The objective 
of this study is to evaluate the techno-
functional, proximate composition and sensory 
properties of P. ostreatus. Specifically, it is to: 
determine the pH, water holding capacity, 
processing yield, trichromatic colour (L*, a*, b*) 
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of raw Peurotus ostreatus; evaluate the 
nutritional quality of raw Peurotus ostreatus; 
 
Determine the variation of sensorial quality of 
P. ostreatus fresh accrding to the processing 
methods and brine concentrations. 
 

2. MATERIALS AND METHODS 
 

2.1 Area of Study 
 
The study was carried out jointly within the 
Research Unit in Tropical Mycology and Soil- 
Plant-Mushroom Interactions (UR-MyTIPS), and 
the Unit of Quality and Safety of Agro- 
Products/LaRAEQ of the Faculty of Agronomy, 
University of Parakou in Benin. The town of 
Parakou (Fig. 1) is located in the Borgou 
Department (2º39-2°53 East Longitude and 9°6-
9°21 North Latitude). This region is 
characterized by a Sudanese climate with 
alternating rainy season (May to October) and 
dry season (November to April). The annual 
rainfall is between 858 and 1400 mm, with an 
average of 1125 mm and the average annual 
temperature varies between 26 and 27°C. 
 

In this region, there is a wide range of non-wood 
forest products (NWFPs) including edible wild 
mushrooms widely exploited by rural populations 
as food and as a source of income.  

 

2.2 Methodology 
 
2.2.1 Preparation of mushroom samples 
 
The mushrooms used for the study belong to the 
genus Pleurotus and more specifically the 
species P. ostreatus. 900g of P. ostreatus were 
produced on Oil Palm By-Products and divided 
into three lots of 300g for the study. Lot 1 was 
used to evaluate the techno-functional and 
nutritional parameters of fresh mushrooms. Lot 2 
was brined while lot 3 was dried. Samples           
from all three lots were collected and used for 
the evaluation sensory quality variation by          
treatment. 
 

Mushrooms of the lot2 were brined in sterile 
brine of sodium chloride of 10 g/L. Preservation 
in brine was performed using sodium chloride 
solution. The brine concentrations were 
prepared by dissolving salt in water, boiling for 
15 minutes at 99°C, cooling at 22 to 25°C, 
decanting and filtering. The mushrooms and 
brine were put into glass jars of 250 ml and 

sealed. They were kept in a dark place for one 
week at 20 to 22°C and then sensorial analyzed. 
The dried mushrooms of the lot3 were produced 
using an electric dryer at a temperature of - 
65°C after cutting the carpophores, washing and 
draining. The finished product obtained is 
packaged in a plastic packaging to avoid 
moisture. 
 

2.2.2 Determination of water holding capacity 
(CRE), pH and color of fresh 
mushrooms 

 

With respect to the technological quality of 
oyster mushrooms (P. ostreatus), the pH was 
measured in a 50 g shred of fresh oyster 
mushrooms (P. ostreatus) using a HANNA pH 
meter with a specialized probe.  This device has 
been calibrated with two pH meter standards: pH 
= 4.1 and pH = 7.1 according to a procedure 
provided by the manufacturer (HANNA 
Instrument ®, Italy). 
 

The water-holding capacity and the yield after 
cooking were also determined on fresh oyster 
mushrooms from the loss of juice during the 
cooking of the carpophore slices using bain 
marie at 99°C for 30 minutes. The losses of juice 
during cooking of the carpophore slices of fresh 
oyster mushrooms taken and weighed were 
obtained by calculating the difference in mass of 
the sample before and after cooking. 
 

The colour of the fresh mushrooms was 
determined according to the standards of the 
International  Lighting  Committee  (CIE)  using  
a  CR-410  colorimeter  in  the  trichromatic 
system (CIELAB L* a* b*) after calibration of 

the apparatus [30,31]. The value L* or 
luminosity indicates the product brightness or 
darkness and varies from 0 (black) to 100 
(white). The value of a* (chromaticity coordinate) 
represents an indicator of green (-) and red (+). 
The value of b* is an indicator of blue (-) and 
yellow (+). The hue values were calculated            
using a* and b* values according to the  

following formula:  hue = tan-1(b*/a*). Chroma 
(C*) represents the color saturation. Chroma 
value was calculated according to the following 
formula: C* = (a*2 + b*2)1/2. 

 

2.2.3 Assessing the nutritional quality of 
mushrooms 

 

Dry  matter,  ash,  fat  and  protein  levels  were  
determined  according  to  the  standard 

procedures recommended by AOAC [32]. 
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Fig. 1. Area of study 
 
The water content was determined 
gravimetrically in accordance with the           
standard NF V 04- 401 of April 2001. For each 
measurement, 3 replicates were performed. 
 

The fat content was determined in accordance 
with the standard NF V 04-402 of January 
1968 (ISO 1443: 1973). For each measurement, 
2 replicates were performed. 
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The total ash content was determined according 
to the standard NF V 04-404 of April 2001. The 
protein content was determined using the 
Kjeldahl method in accordance with the standard 
NF V 04-407 of September 2002, according to 
the following principles: 
 
 mineralization of the test sample with 

H2SO4   in the presence of a catalyst 

(Kjeldahl pellet);  
 Distillation of NH4  and collection in H3BO3;  

 Titration of the solution by a solution of HCl 
1N;  

  Determination of nitrogen content (TN) 
and calculation of protein content (TP = 
6.25TN.  

  
2.2.4 Evaluation of the sensorial attributes of 

raw, brined and dried oyster 
mushrooms 

 

The sensorial analysis was carried out on the 
carpophores of raw, brined and dried oyster 
mushrooms according to the standard ISO 
13299:2016 by a jury panels of 10 assessors 
selected randomly among the potential 
mushroom consumers. For the tasting, identical 
samples of pieces of P. ostreatus of each type 
(Fresh, brined vs Dried) were used as 
ingredients in the preparation of omelet per lot 
under the same conditions without seasoning. 
The jury members received the homologous cuts 
belonging to the same lot and completed a 
tasting scores grid (Scales ranging from 1 to 5). 
They assessed 4 important sensorial traits: 
texture, color, flavor and juiciness. For texture 
scoring, 1 corresponds to very hard, 2 is hard, 3 
is acceptable, 4 is tender and 5 is very tender. 
As for juiciness, 1 corresponds to very dry, 2 to 
dry, 3 to acceptable, 4 to mellow and 5 to very 
mellow. Flavor intensity scales were very low (1), 
low (2), acceptable (3), strong (4) and very 
strong (5). For color, 1 corresponds to very 
unattractive, 2 to unattractive, 3 to acceptable, 4 
to quite attractive and 5 to very attractive. 
Finally, a Global product acceptability rating from 
1 to 5 was given per sample. 
 

For  the  study  of  the  effect  of  brine  
concentration  on  the  sensory  quality  of  
brined mushrooms, 100g of fresh mushroom 
samples from Lot 2 were then divided into four 
subsamples (SC1, SC2, SC3 and SC4) and 

pickled in brine of 5 g/L, 7.5 g/L, 10 g/L and 12.5 
g/l. respectively and then stored for a week at 
room temperature. The judges also assessed 
the tenderness, color, flavor, juiciness and 
overall acceptability of each type of brined 
mushroom. 
 

2.3 Statistical Analysis 
 

The data collected were analyzed with the 

software Statistical Analysis System [33]. The 
Generalized Linear Model (GLM) procedure was 
used for variance analysis. The proc mean 
procedure was used to determine standard 
averages and errors. The averages were 
compared two to two by the Student t-test. 
 

3. RESULTS AND DISCUSSION 
 

3.1 Techno-functional and nutritional 
quality of fresh mushrooms 

 

The  values  of  the  technological  and  
nutritional  parameters  of  the  Pleurotus  
ostreatus mushrooms obtained are reported in 
Tables 1 and 2 respectively. 
 

The pH value was 6.35. The water retention 
capacity is 11.85%. The technological cooking 
Yield  was  88.15%. The color of  the  fresh  
mushrooms  determined  according  to  the 
standards of the International Committee of 
Lighting (CIELAB L* a* b*) indicates that the 
values of brightness (L*), the index of red (a*) 
and the index of yellow (b*) are respectively 
74.6, 2.78 and 26.35. The hue value and the 
chroma value were respectively of 5.98 and 
26.49.  
 

For nutritional values, the dry matter, fat, ash 
and protein content of Pleurotus ostreatus 
were 9.8%, 2.4%, 6.8%, and 22.6% respectively. 
 

The results of this study show that P. ostreatus 

mushrooms are an excellent source of protein. 
This mushroom could thus play a crucial role in 
the coverage of the protein needs of the 
Beninese population due to the emergence and 
increase of its production which ensures its 
availability.   The promotion of its mass culture 
will certainly increase its availability, accessibility 
and use for the food security of the             

population [34]. 
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Table 1. Technological quality of raw Pleurotus ostreatus 
 

Variables Mean Standard Error 

pH 6.35 0.01 
Water Holding Capacity (%) 11.85 0.2 
Technological cooking yield (%) 88.15 0.2 
L* 74.6 0.6 
a* 2.78 0.2 
b* 26.35 0.3 
Hue (H*) 5.98 0.01 
Chroma (C*) 26.49 0.2 

 

Table 2. Nutritional quality of raw Pleurotus ostreatus 
 

Variables Mean Standard Error 

Dry matter content (g/100g of Raw matter) 9.8 0.02 
Protein content (g/100g of dry matter) 22.6 0.1 
Fat content (g/100g de of dry matter) 2.4 0.1 
Ash  content  (g/100g  de  of  dry  matter)                                 6.8                               0.02 

 

The protein and mineral levels of the oyster 
mushrooms recorded herein are comparable to 
those of the species of Pleurotus geesteranus 

used in the study by Patil et al. [35]. Similarly to 
the results of these authors, P. ostreatus 
mushrooms in this study is very poor in fat. Such 
low lipid content have also been reported by 

Anno et al. [36] in Psathyrella tuberculata 
(1.78g/100 g), Lentinus squarrosulus (0.92 g/100 
g), Volvariella volvacea (2.27 g/100 g), and 
Auricularia polytrich (4.55 g/100 g) in Côte 
d'Ivoire. However, the fat concentration obtained 
in this study is higher than reported by Patil et al. 
[35]. This difference in concentration may be 
related to the variety of substrates used by the 
authors for the mushroom production. 
Introducing oyster mushrooms into household 

diets can help reduce the risk of obesity [24]. 
 

Furthermore,  the  values  of  the  technological  
and  nutritional  parameters  of  Pleurotus 
ostreatus  mushrooms  obtained  in  this  study  
are  comparable  to  those  reported  in  the 

literature [24,37-39]. According to Panjikkaran 

et al. [40], mushrooms are a rich source of 
nutrients, particularly protein, minerals and 
vitamins B, C and D. Mushrooms are generally 
poor in saturated fat and rich in fiber and protein, 
and can reduce harmful blood cholesterol and 

act as appetite suppressants [24,41,42]. 
 

Water  holding  capacity  is  an  important  
technological  parameter  in  food  quality  and 

influences juiciness [43]. The values recorded in 
this study are technological indicators and show 
that these mushrooms can be preserved by 
drying or brining. Products with good water 
holding capacity are characterized by low weight 

loss during storage and processing into cooked 

products [30,31]. 
 

3.2 Variation of Sensorial Quality of Raw, 
Dried and Pickled Mushrooms 

 

Overall, the raw P. ostreatus and brined P. 
ostreatus were better appreciated than 
mushrooms dried after cooking in bain marie at 
95°C for 1 hour without seasoning. The 
variability in tenderness, juiciness, flavor, color 
and overall acceptance scores is represented by 
the radar graph in Fig. 2.  
 

3.3 Effect of Brine Concentration on 
Sensory Quality of Pickled 
Mushrooms 

 

Variability in sensory quality of pickled 
mushrooms at 5 g/L, 7.5 g/L, 10 g/L and 12,5 g/l 
is recorded in Fig. 3. It is apparent that 
pickling of mushrooms at 10g/l had the 
highest scores for all sensory parameters 
measured followed by pickled mushrooms at 7.5 
g/L, 5g/L g/l and 12.5 g/l. 
 

Overall, it comes out from the study that raw 
and brined Pleurotus ostreatus mushrooms 
were more appreciated organoleptically than 
dried mushrooms. This preference for fresh 
products over processed products would be 
related to the fact that fresh raw materials 
contain the integrity of their nutrients and better 
preserve their flavor, taste and appetiteness 
after cooking. An increased concentration of 0.5 
% sodium chloride led to the improvement of 
sensorial attributes of mushrooms. The salt 
protects the brined mushrooms from alteration 

and improves their acceptability [44]. 
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Fig. 2. Sensorial quality of raw, brined and dried mushrooms 
 

 
 

Fig. 3. Effect of brine concentration on sensory quality of brined mushrooms 
 
The excellent processing traits of oyster 
mushrooms by brining or drying show that they 
can be  used  in  culinary  technology,  
particularly  in  pastry  and  egg-product  

industries.  Kalacˇ et al. [11] reported that 
mushrooms received particular attention from 
food and pharmaceutical researchers because of 

their bioactive constituents [12,45,13]. These 
biomolecules, such as phenolic compounds, 
terpenes, steroids and polysaccharides, have 

many biological activities [14]. Mushrooms can 
have health benefits due to a multitude of 
compounds with not only antifungal activity    
[15], antigenoxicity [16], antioxidant [17], 

antiproliferative [18], anti- carcinogenic [19], 

antihyperlipidemic [20], anti-hypertensive and 
anti-nociceptive, but also for their immune-

ostimulation properties [21], hypo-

cholesterolemia [22]. They are also capable of 
reducing stress and are good for diabetic 

patients [23]. 
 

4. CONCLUSION 
 
Overall, Pleurotus ostreatus mushrooms 
prduced in palm residues in Benin have several 
nutritional assets with protein levels comparable 
to those of rabbit meat. In addition, this 
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mushroom is low in fat and rich in minerals. Its 
production may be promoted for food and 
nutritional security. The luminance values (L*), 
the red index (a*) and the yellow index (b*) 
recorded and the pH of the slightly acid oyster 
mushrooms confirm that Pleurotus ostreatus can 
be assimilated to white meat. The water 
retention capacity is 11.85% the cooking 
technology  of  88.15%  indicates  that  Pleurotus  
ostreatus  can  be  well  preserved  by 
desiccation or brining. On the sensory side, the 
fresh brined Oyster mushrooms better preserve 
their flavor and taste during cooking. It would 
also be interesting to continue the current work 
by determining the fatty acid composition of 
Pleurotus ostreatus. 
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