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ARTICLE INFO  ABSTRACT 
 
 

Termitomyces letestui, Termitomyces singidensis and Termitomyces striatus, fungi that grow in 
the savannahs and forests of the Republic of Congo in the wild. These fungi are rich in protein 
(values ranging from 28 to 36.5%), lipids (1.47 to 4.43%) carbohydrates (31.56 to 45.34%). Ash 
content ranges from 13.73 to 38.97%. We got among the ions identified: Phosphorus: 119.7 to 
222.7 mg/100g; Iron: 10 to 31.8 mg/100g; Calcium: 1.9 to 3.9 mg/100g; Sodium: 0.8 to 1.2 
mg/100g; Potassium 302 to 333.8 mg/100g and Magnesium: 12.9 to 15.2 mg/100g. The value 
ranges from 247.09 to 267.23Kcal/100g. 
 
 
 
 
 
 
 
 
 
 
 
 

 
Copyright © 2020. Ossoko et al. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited. 
 
 

 
 
INTRODUCTION 
 
The consumption of mushrooms by humans is a very old 
activity. According to FAO (FAO, 1985), several species of 
edible fungi have been identified around the world. Nearly 300 
species of edible wild mushrooms have been identified 
throughout sub-Saharan Africa (Rammeloo, 1993). The 
number of edible species reported varies from country to 
country due to vegetation variability and uneven inventories in 
each country.Mushrooms are essential for the livelihood of 
forest-dependent populations for their food and economic 
appeal. Wild mushrooms, part of the Non-Line Forest Products 
(PFNLS), are an interesting and underexploited source of 
proteins in the Republic of Congo; it is therefore an important 
resource for food security.  
 

 
 
 
The genus of fungi studied here has been identified in most 
countries in West and Central Africa (Jérôme Degreef, 2016 ; 
Adejumo, 2015 ; Fadeyi, 2017 ; Yorou, 2017 ; Sydney, 2018 ; 
Nérée Onguene Awana, 2018 ; Malaisse, 2008 ; N’golo 
Abdoulaye Koné, 2018  and Jérôme Degreef, 2020).  
Mushrooms are organisms found in all terrestrial and marine 
ecosystems. They are a world hitherto unknown and ignored 
despite their remarkable importance in terms of food, nutrition, 
pharmaceuticals and the environment, not to mention that they 
form a group of Non-Line Forest Products whose exploitation 
generates promising added value for the reduction of poverty 
in rural areas (Yorou, 2017). Termitomyces represent the group 
of fungi most appreciated by mycophages because of their 
unrivalled organoleptic taste. Mushrooms are widely 
consumed by rural African populations as food resources 
(Yorou, 2017). In terms of the food value of fungi, some 
research has been established that there are significant 
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variations between edible wild mushroom species, as well as 
their stage of development. It is obvious that the substrate also 
plays a decisive role in mineral salt concentrations. The food 
value of some African wildlife has been studied (Thoen, 
1973). Because these fungi (Termitomyces letestui, 
Termitomycessingidensis and Termitomyces striatus) grow in 
the wild, these can be not only culturally useful, but also 
economically useful in the country's economy. These fungi can 
be a great asset if we can determine their physical-chemical 
and biochemical characteristics.So we thought it would be 
interesting to approach this study on the use of these fungi in 
order to know their real nutritional potential. 

 
MATERIALS AND METHODS 

 
Plant material : The plant material in our study consists of 
three species of wild mushrooms consumed in the Republic of 
Congo and harvested from most of the country's savannahs, 
from north to south and from east to west; they are 
Termitomyces letestui, Termitomycessingidensis and 
Termitomyces striatus. 

 

 
 

Figure 1. Termitomyces  letestui 

 

 
 

Figure 2. Termitomyces  singidensis 
 

 

 
 

Figure 3. Termitomyces  striatus 
 

 
 

Figure 4. Dried mushrooms out of the oven 

 
Methods : We described the methods used to determine the 
humidity, lipid, protein, ash and some major minerals, 
carbohydrate content and energy value of each species of 
fungus. 
 

Determining humidity (H) : Humidity was determined using 
the AOAC method (AOAC, 2005) 2g of the mushrooms are 
placed in a capsule previously weighed and put in the oven 
(Memmert, Germany) at 70oC until the mass becomes 
constant.   
 

Determining the content of raw ash (C) and major 
minerals: 2g of ground mushroom cakes were used to 
determine ash levels using the gravity method (AOAC, 2005). 
The samples are incineration in a mitten oven at 550oC for 6 
hours. The ash rate obtained after incineration is 
calculated.Mineral content is measured by atomic absorption 
spectrophotometry (Perkin-Elmer 1100) on ash obtained after 
mineralization. Before dosing, the ashes are diluted in a 
solution containing 10% lanthane chloride as an interaction 
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corrector (concentration: 116 g of LaCl3 in 1 litre of 
concentrated HCl diluted to a quarter). 
 

Determining Fat Levels (MG) :  The lipids contained in 5 g 
of dried and ground mushrooms were extracted using the 
Soxhlet method (NF ISO 82 62-3, 2006) by 200 mL of hexane 
for 6 hours. Excess solvent is evaporated to rotavapor (IKA 
HB 10 basic). 
 
Protein Level Determination (P) : About 0.1 g of ground 
mushrooms is used to determine the level of raw proteins from 
the total nitrogen dosage using the Kjeldhal method (AOAC, 
2015). Protein levels were obtained by multiplying the total 
nitrogen content by a convention factor of 6.25. 
 
Determining total carbohydrates (G): Carbohydrate content 
(G) was estimated by the difference method. Using this 
method (AOAC, 2015), it was calculated by subtracting from 
100, the sum of moisture (H), fat (MG), proteins (P) and ash 
(C) contained in the sample.    
 
Determination of Energy Value (VE) : The total energy 
value was calculated using the Manzi method (1999) cited by 
Diallo Koffi et al. (Diallo Koffi Séraphin, 2015). 
It is determined using the following formula:  
 
VE (kcal/100g) = (CHO x 4) + (CL x 9) + (CP x 4) with CHO 
= % of carbohydrates,  
CL = % of fat and CP = % of protein. 

 

RESULTS AND DISCUSSION 
 
Humidity : The three fungi studied have substantially the 
same water content. The average water content obtained is 
25%. Some authors (Okoro, 2015), working on 5 species of 
Nigerian fungus (Lentinus squarrosulus, Volvariella volvacea, 
Coprinus micaceus, Lepiotaprocera, and Auricularia auricula 
L) found water content of 13.01 to 92.02%. These results 
incorporate those obtained in this study. Some authors have 
found water content in the range of 7 to 8% on 3 wild fungi 
(Macrolepiota dolichaula, M. procera, and M. rhacodes) 
(Babita Kumari And Narender Singh Atri, 2014). Others have 
found valuesranging from 7.12 to 12.36 working on five 
species of fungi (Pleurotus ostreatus (7.12%); Termitomyces 
robusta (11.40%); Volvariella volcacea (12.36%); 
Termitomyces microcarpus (9.69%) and Pleurotus 
pulmonarius (10.99%)) (Adejumo, 2015). The results obtained 
in our study show that these fungi do not keep better than those 
studied by these authors. Obviously, the water content varies 
with species and experimental conditions.  
 
Protein content : Protein values obtained in this study 
indicate that fungi are a good source of protein; this also 
confirms some work (Cotonou), that says that the protein 
content of mushrooms is between that of meat and that of 
vegetables.The following table shows the protein level in the 
three fungi we studied. The protein levels of the mushrooms 
studied are shown in the following table: 

 
Samples Protein levels (%) 
Termitomyces letestui 36.5±3.91 
Termitomyces singidensis 28±2 
Termytomyces striatus 30.38±2.72 

 
The values obtained show that Termitomycessingidensis is less 
rich in protein than Termitomyces striatus which in turn is less 

rich in protein than Termitomyces letestui. It also appears from 
the results obtained that mushrooms are very rich in protein. 
Some authors found an average of 12.07 to 27% protein on 5 
species of Nigerian fungi [15]. Others found values ranging 
from 16.45-19.95% protein on other wild fungi [16]. From this 
observation, we deduce that the fungi studied are richer in 
protein than those studied by these previous authors. 
 
Fat content : Soxhlet extraction of the oil of the three species 
of fungi gives levels as shown in the table below. 

 
Samples Fat levels (%) 
Termitomyces letestui 4.43±0.65 
Termitomyces singidensis 1.47±0.21 
Termytomyces striatus 4.41±0.97 

 
The values obtained show that Termitomycessingidensis is less 
lipid-rich than Termytomyces striatus which in turn is less fat-
rich than Termytomyces letestui.Some authors found average 
values ranging from 0.9 to 2.58% fat on 5 species of wild 
mushrooms (Okoro, 2012), Others, on the other hand, found 
total fat values ranging from 2.9 to 3.4% on other wild 
mushrooms (Babita Kumari And Narender Singh Atri, 2014). 
The intake of lipids to the body by fungi is probably low in 
percentage terms but it would be interesting to know its 
composition in fatty acids.A study conducted in Côte d'Ivoire 
by other authors yielded lipid results ranging from 3.19 to 
4.91% (Kan Benjamin Kouamé, 2018). These results 
corroborate those obtained in this study on Termitomyces 
letestui (4.43%) and Termitomyces striatus (4.41%), on the 
other hand Termitomycessingidensis is very low in fat than the 
mushrooms studied in Côte d'Ivoire. 
 
Ash and mineral rate : The following table gives us the ash 
rate of each of the species studied.  
 

Samples Ash rate (%) 
Termitomyces letestui 13.73±1.58 
Termitomyces singidensis 38.97±2.89 
Termytomyces striatus 18.74±1.94 

 
Some authors have found values ranging from 4.12 to 11.12% 
ash on 5 species of Nigerian fungi (Okoro, 2012). Others 
found values ranging from 1.92 to 7.3% ash on other fungi 
(Babita Kumari, 2014) values ranging from 12.36 to 27.87% 
on three species of fungi in Côte d'Ivoire (Babita Kumari, 
2014) and values ranging from 8 to 12% on some edible 
mushrooms (Saiful Islam, 2013). Some of our values seem 
higher and surely deserve further study; Mushrooms are a 
good source of minerals. 
 

The mineral content (Mg, Ca, K, Na, P, and Fe) are presented 
in the table below.  

 

Samples Mineral elements (mg/100g) 
Mg Ca K Na P Fe 

Termitomyces letestui 12,9 1,9 323,9 01,2 222,7 10 
Termitomyces 
singidensis 

14,7 2,5 302,0 0,8 119,7 31,8 

Termytomyces 
striatus 

15,2 3,9 333,4 01,2 213,8 11,5 

 

From this study, it appears that potassium is the most 
represented element, followed by phosphorus. Magnesium and 
iron are fairly well represented too. Some authors have found 
that representatives are calcium and magnesium when working 
on five species of fungi in Côte d'Ivoire: Calcium (Pleurotus 
osteatus (87.5 mg/100g); Termitomyces robusta (54.10 
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mg/100g); Volvariella volvacea (37.15 mg/100g); 
Termitomyces microcarpus (38.45 mg/100g) and Pleurotus 
pulmonarius (38.45 mg/100g)) and Magnesium (Pleurotus 
osteatus (51.27 mg/100g); Termitomyces robusta (32.42 
mg/100g); Volvariella volvacea (25.22 mg/100g); 
Termitomyces microcarpus (40.75 mg/100g) and Pleurotus 
pulmonarius (20.75 mg/100g)) (Adejumo, 2015). Other 
authors also found mostly the same elements with an average 
of 1321 mg/100g of potassium and 549 mg/100g of calcium in 
5 species of Nigerian fungi [[15] and 156-254 mg/100g of 
magnesium and 241-276 mg/100g of iron on other wild 
mushrooms (Babita Kumari, 2014). All these results indicate 
the presence of minerals in fungi. These identified minerals are 
essential to the proper functioning of the body.  
 

Carbohydrate content: The carbohydrate content of the 
mushrooms studied are presented in the following table: 

 
The results obtained show that Termitomyces letestui is richer 
in carbohydrates followed by Termitomyces striatus and 
finally Termitomycessingidensis. These values are higher than 
those obtained by some authors on five species of fungi [4]: 
Pleurotus osteatus (33.57%); Termitomyces robusta (19.36%); 
Volvariella volvacea (13.17%); Termitomyces microcarpus 
(8.27%) and Pleurotus pulmonarius (37.64%).However, these 
results are lower compared to those obtained on Termitomyces 
letestui (53.83%) studied by other authors and from 56.2 to 
68.1% obtained from other wild mushrooms. Mushrooms are 
also a source of carbohydrates. 
 
Energy Value (VE) : The energy values obtained are 247.09 
Kcal/100g for Termitomyces striatus, 251.47 Kcal/100g for 
Termitomycessingidensis and 267.23 Kcal/100g for 
Termitomyces letestui. These values range from 243.14 to 
323.15 Kcal/100g, values obtained by some authors on three 
species of mushrooms from Côte d'Ivoire. 
 
Conclusion and Perspectives: The consumption of fungi in 
Congo for Termitomyces letestui, Termitomycessingidensis and 
Termitomyces striatus contributes to the improvement of the 
nutritional status of populations in both rural, periurban and 
urban areas. This study allowed us to achieve this goal by 
determining the physical-chemical composition of the fungi 
studied, results: water (25%); lipids (1.47 to 4.43%); proteins 
(28 to 36.5%); carbohydrates (31.56 to 45.34%); ash (13.73 to 
38.97%) and the energy value ranging from 247.09 to 
267.23Kcal/100g. These mushrooms with a protein content of 
28 to 36.5%, are a good source of protein. They are mainly a 
good source of minerals including Potassium (302 to 333.7 
mg/100 g) and phosphorus (119.7 to 222.7 mg/100g).Studies 
need to be done to continue this work. In perspective, we are 
looking at:  
 

-  complete this study with an inventory of edible 
mushrooms from Congo; 

-  do the physical-chemical analysis of the other species 
in order to select the most nutritional ones for their 
domestication; 

-  study their conservation for permanent supply.  
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