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Abstract
Mushrooms are an important source of food mainly in developing countries where the nutritional value of many
edible species is still unknown. This study was aimed at screening the nutritional composition of wild edible
mushrooms from the Noun Division of Cameroon. Fruit bodies of 12 mushrooms were collected, identified and
their macronutrient and micronutrient contents determined using common methods of food composition analysis.
The protein content ranged from 45.36 – 61.32 g/100g DW for Termitomyces umkowaan and Schizophyllum
commune, the amount of carbohydrates ranged from 9.10 – 35.04 g/100g DW for Lactifluus longipes and T.
umkowaan, the lipid content ranged from 0.83 – 4.77 g/100g DW for T. umkowaan and Lactifluus longipes, the
fiber content ranged from 7.02 – 30.88 g/100g DW for Lentinus squarrosulus and Lactifluus longipes, the ash
content ranged from 3.27 – 9.89 g/100g DW for T. umkowaan and Lactifluus longipes. In all species, calcium was
the most abundant mineral with content ranging from 389 – 1309 mg/kg DW for Lactifluus rubroviolascens and
Lentinus squarrosulus respectively. This study showed that the studied species have interesting nutritional value
with great levels of proteins and minerals and their uses as food can be recommended or encouraged to promote
food security in developing countries.
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Résumé
Les champignons sont une source importante de nourriture principalement dans les pays en développement où la
valeur nutritionnelle de nombreuses espèces comestibles est encore inconnue. Cette étude visait à cribler la
composition nutritionnelle des champignons sauvages comestibles du Département du Noun au Cameroun. Les
fructifications de 12 champignons ont été collectées et identifiées. Leurs teneurs en macro et micronutriments ont
été déterminées au moyen des méthodes courantes d'analyse de la composition des aliments. La teneur en protéines
variait respectivement de 45,36 à 61,32 g / 100 g masse sèche (MS) pour Termitomyces umkowaan et
Schizophyllum commune; le taux de glucides oscillait entre 9,10 et 35,04 g / 100 g MS pour Lactifluus longipes et
T. umkowaan; la teneur en lipides variait de 0,83 à 4,77 g / 100g MS pour T. umkowaan et Lactifluus longipes; la
teneur en fibres allait de 7,02 à 30,88 g / 100g MS pour Lentinus squarrosulus et Lactifluus longipes; et la teneur
en cendres variait de 3,27 à 9,89 g / 100g MS pour Termitomyces umkowaan et Lactifluus longipes. Chez toutes
les espèces, le calcium était le minéral le plus abondant avec une teneur allant de 389 à 1 099 mg/kg MS pour
Lactifluus rubroviolascens et Lentinus squarrosulus respectivement. Cette étude a montré que les espèces étudiées
ont une valeur nutritionnelle intéressante avec de potentiels élevés en protéines et en minéraux et que leur
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utilisation comme aliments peut être recommandée ou encouragée pour promouvoir la sécurité alimentaire dans
les pays en développement.
Mots clés: Champignons comestibles, valeur nutritionnelle, région de l’Ouest, Cameroun

Introduction
Mushrooms are macrofungi that produce distinctive
hypogeous or epigeous fruiting bodies (Chang &
Miles 1992). Taxonomically, they are mainly
members of the division of Basidiomycota (class
Agaricomycetes) or sometime Ascomycota (Das
2010). Nearly 140 000 species of mushrooms are
estimated with only 14 000 (10 %) documented
(Lindequist et al. 2005). Many species are of benefit
to humans as foods, medicines and source of income.
Some are even used in some biotechnological
processes like bioremediation (Chang & Miles
1992).
They are generally eaten boiled in various types of
sauces and dishes and, contain fibers, proteins,
polyunsaturated fatty acids, phenolic compounds,
prebiotics, and probiotics (El-Sohaimy et al. 2019).
In general, the fruiting bodies of mushrooms contain
about 56.8% carbohydrate, 5.7% fat and 12.5% ash
on a dry weight basis (Ouzouni et al. 2009). In
addition, protein content normally ranges between
20% and 40% of dried matter, which is better than
many legume sources like soybeans, cowpea seeds,
lima beans and peanuts, and protein-yielding
vegetable foods (Ghogomou et al. 1989, Jonathan
2002). With the revelation of their nutritional
potentialities and the evolution of life style that have
given rise to important changes in eating habits of
humans, the consumption of mushrooms is more and
more relevant due to their high content in functional
component.
In Cameroon, the number of fungal species is
estimated at about 50 000 species, of which only
1,050 are known including many species of
mushrooms (Douanla-Meli 2007). Here, their uses
have been reported from many areas including forest
and savannah zones (Dijk et al. 2003, Njouonkou et
al. 2016, Onguene et al. 2019). These studies,
mentioned the use of more than one hundred species
of mushrooms as food or medicine including
saprotrophic,
ectomycorrhizal,
and
termite
associated taxa. The genera Termitomyces,
Lactifluus, Russula; Cantharellus, Pleurotus, and
Lentinus being among the most popularly known.
Very few studies have been carried out to investigate
the nutritional properties of macrofungi growing in
Cameroon. The main work in this scope is that of
Kansci et al. (2003) who studied the nutrient content
of 6 species of the genus Termitomyces including
Termitomyces letestui, T. aurantiacus, T. schimperi,
T. mammformis, T. mboudaeïna and T. subclypeatus
f. bisporus from the Centre and West regions in
Cameroun. Njouonkou et al. (2016) listed 40 species
of mushrooms used by the Bamoun people from the
Noun division, West region of Cameroon for either

food or medicine. According to Ijioma et al. (2015),
knowledge on the nutritive value is essential to
encourage consumption, cultivation and subsequent
industrial production of mushroom species. Hence,
the aim of the present study was to evaluate the
nutritional composition of some of the wild
mushrooms consumed by the population of the
western highlands of Cameroon, especially in the
Noun-Division.
Materials and methods
Mushroom species sampling and processing
Fruit bodies of wild mushrooms were collected from
gallery forests, savannas and farmlands in the
Foumban and Koutaba subdivisions during the
months of March and August 2016. Species (figure
1) were identified according to their features using
documentation on African mushrooms including
Pegler (1977), Verbeken & Walleyn (2010), Eyi
Ndong et al. (2011), and Mossebo et al. (2002). Then
each sample was washed carefully to remove soil
particles and other external elements and then dried
between 42 and 45°C using a DomoClip fruit and
vegetable dryer for 24 to 48 hours. Samples of each
species were dried, milled and the powder obtained
were weight and stored at -20°C until analysis.
Proximate and mineral analysis
To determine the moisture content of the dried
powder, each sample was dried in an oven at 105ºC
for 24 h until a constant weight was obtained (AOAC
1990). The crude protein content of the samples was
measured using the Kjeldahl method with some
modifications as previously described by Devani et
al. (1989). The total lipid content was determined by
Soxhlet as described by Bourely (1982). Crude fibre
content was estimated according to AOAC (1990).
The ash content was determined by incineration of
samples at 500°C for 3 hours in muffle furnace
according to AOAC (1980). The content of
Carbohydrate was calculated using the following
formula:
Total carbohydrates (g/100g dry weight) =100 - [g
protein+ g fat + g ash +g fiber]
Mineral analysis
For mineral analysis, all the samples were digested
with 25 mL of concentrated nitric acid, sulphuric
acid and hydrogen peroxidase. The mineralized
samples were kept in glass bottles until analysis.
Minerals were determined by employing AOAC
(1989) method. Phosphorus, iron, calcium and
magnesium were determined by using standard
procedures of Pawels et al. (1992). Potassium and
sodium were determined by flame technique. All
experiments were performed in triplicates. Results

are expressed as mean ± standard deviation. Data
were statistically analysed using Excel (version
2010) statistical software.
Results and Discussion
Proximate composition
The results of proximate analysis of 12 wild edible
mushroom species are presented in table 1. It is
observed that T. aurantiacus and Lactifluus
rubroviolascens have lower and higher moisture
contents (90.48% - 93.89%), respectively. The range
of moisture content obtained in this study is similar
to those of other studies of these organisms.
Concerning specifically Termitomyces, results are
similar to those of Kansci et al. (2003) and Ashagrie
et al. (2015) on T. aurantiacus, T. letestui and T.
mammiformis from Cameroon and Ethiopia.
However, it should be noticed in accordance with
Guillamón et al. (2010) and Degreef et al. (1997) that
the moisture content also depends on mushroom
species and varies according to parameters like
growth stage, storage and climatic conditions. The
high amount of moisture in mushroom induces its
rapid degradation, reason why it needs to be dried for
a long period before storage (Brock et al. 1986).
The protein content varies from 45.36 g/100g DW in
T. umkowaan (Henn.) Singert to 61.32 g/100g DW
in Schizophyllum commune. The protein content
varies greatly with the range being similar to those
of species from Turkey (Bofaris & Alzand 2019).
Protein was the dominant nutrient in all screened
species. This tendency was also observed with many
other species (Egwim et al. 2011, Roy et al. 2015);
but it is in opposition with the results of Gulati et al.
(2011) and Manjunathan & Kaviyarasan (2011) for
Lentinus and Pleurotus tuber-regium where
carbohydrate is dominant. These values are higher
than those found in previous works especially
concerning Termitomyces spp. (Kansci et al. 2003).
It is interesting to observe that this content reaches a
remarkably very high level (61.32 g/100 g Dw) in S.
commune. This high protein content suggests that
edible mushrooms are a good proteins supplement
for the local communities.
The lipids analysis showed that T. umkowaan had the
lowest content (0.83 g/100g DW) and L. longipes the
highest (4.77 g/100g DW). These results imply that
lipids are the lowest macronutrients in mushrooms.
This is in accordance with general observation on
mushroom nutrients and their values for our species
are comprised within the range of those of European
species (Kalač 2009, Kalač 2013). Hence, edible
mushroom including those growing in the Noun
Division is part of low-fat diet required by patients
with cardiovascular diseases, obesity etc. (Gropper
et al. 2009).
From the fibres content analysis, Lentinus
squarrosulus recorded the lowest quantity while L.
longipes recorded the highest with 7.02 and 30.88
g/100g DW, respectively. The great value of crude

fibre obtained shows that the studied species could
play a useful role in providing roughage that aids
digestion and reduces the risk of cardiovascular
diseases. Also, as mentioned by Verma & Benerjee
(2010), fibre consumption also softens stool and
lowers plasma cholesterol level in the body.
The quantities of carbohydrates varied from 9.10
g/100g DW to 35.04 g/100g DW L. longipes and T.
umkowaan respectively. Carbohydrate is the second
abundant macronutrient in all its amounts in this
study. For Termitomyces, it is more or less similar to
that obtained by Kansci et al. (2003). For L.
squarrosulus, the value is low compared to those of
Gulati et al. (2011) who obtained 87.42% of
carbohydrate for this species, respectively. Globally
the values are relatively low compared to that of
cereals and make those mushrooms a good diet for
diabetics and people suffering from obesity.
Finally, it was observed from ash analysis that T.
umkowaan and L. longipes have the lower and the
higher contents (3.27 - 10.83 g/100g DW),
respectively. All the mushroom species in this study
had high proportions of ashes; with content ranging
within the interval of 3.20- 25.10% of dry matter,
corroborating with the results of Okechukwu et al.
(2011). This showed that the mushrooms are also an
important source of minerals that are required for
metabolic reactions and other functional regulations
of animal organisms.
Mineral composition
The results of the analyses of valuable minerals are
presented in table 2. According to these, calcium,
magnesium, phosphorus, potassium and sodium
were present in all species while iron was absent in
7 species (L. gymnocarpus, L. longipes; L.
rubroviolascens,
Lentinus
squarrosulus,
T.
umkowaan and Tylopilus sp.). In general,
phosphorus, potassium and calcium had the highest
contents while iron yielded the lowest. The iron
ranged from 0.0182 mg/kg DW in L.
rubroviolascens, L. longipes, Lentinus squarrosulus,
and T. umkowaan to 46.901 mg/kg DW in
Schizophyllum commune and T. aurantiacus
respectively. T. aurantiacus, T. mboudaeina and S.
commune have the lowest (93.631 mg/kg DW) and
Chamaemyces fracidus have the highest phosphorus
content (372.613 mg/kg DW). The calcium content
analysis shows that L. rubroviolascens and Lentinus
squarrosulus have the lower and the higher
quantities (389 – 1309 mg/kg DW), respectively.
The magnesium content was 62g/kg DW in L.
gymnocarpus and T. umkowaan and 136 mg/kg DW
in T. letestui. It was observed that the potassium
content was lower in S. commune and higher in T.
schimperi with respectively 93.278 mg/1kg DW and
497.534 mg/kg DW. The same trend was observed
with sodium that was lower in S. commune (11.586
mg/kg DW) and higher in T. schimperi (69.249
mg/kg DW).

The mineral analysis showed that the mineral
elements studied can globally be classified in order
of importance as follow: potassium, phosphorus,
magnesium, calcium, sodium and iron respectively.
This is in accordance with observations of Kalač
(2009) and Bofaris & Alzand (2019) showing that,
potassium, phosphorus, Magnesium, and Calcium
are among the major minerals in mushrooms,
whereas iron is part of minor minerals. The contents
of these minerals in species screened in the present
work are seemed to be superior to that of European
species. Also, apart from S. commune and T.
umkowaan, potassium was the dominant mineral in
all other species. The preponderance of this element
in mushrooms was observed by Kalač (2009) in
European mushrooms, Egwim et al. (2011) in
Nigerian samples, Manjunathan & Kaviyarasan
(2011) in Lentinus tuber-regium (Synonym of
Pleurotus tuber-regium) from India and Bofaris &
Alzand (2019) with Turkish species. In contrary,
Gulati et al. (2011) found Magnesium to be the
dominant mineral in some Lentinus from India with
potassium recording the lowest value.
In general, it is known that the mineral proportions
of mushroom vary according to many factors
including species, age and diameter of the fruiting
body, type of the substratum and other
environmental factors (Demirbas 2001). The
amounts of iron and potassium obtained in Lentinus
squarrosulus is higher than those obtained by Gulati
et al. (2011) on the same species from India. For S.
commune, the phosphorus, calcium, sodium and iron
obtained in this work is higher than that found in a
collection from India (Hrudayanath & Sameer
2014). The quantities of calcium, iron and
magnesium were higher in Termitomyces letestui
from the Noun Division than that obtained by
Masamba & Kazombo-Mwale (2010) in the same
species from central Malawi.
Conclusion
The present study is a contribution to the nutritional
valorisation of wild mushroom in Cameroon and
shows that some wild edible mushrooms from Noun
Division have a good Proximate and mineral values.
These species have high nutritional value and are
good sources of additional food that can greatly
contribute to the improvement of the health of
consumers.
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Fig. 1. Photos of mushroom species involved in the study: a. Chamaemyces fracidus (Fr.) Donk., b. Lactifluus
gymnocarpus (R. Heim ex Singer) Verbeken, c. L. longipes (Verbeken) Verbeken, d. L. rubroviolascens (R. Heim)
Verbeken, e. Lentinus squarrosulus Mont., f. Pleurotus pulmonarius (Fr.) Quél., g. Schizophyllum commune Fr.,
h. Termitomyces aurantiacus (R. Heim) R. Heim, i. T. letestui (Pat.) R. Heim, j. T. mboudaeina Mossebo, k. T.
chimperi (Pat.) R. Heim, T. umkowaan (Cooke & Massee) D.A. Reid.
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Table 1 Proximate composition values of wild Mushroom samples

Nutrients (g/100g Dry weight)
Species

Protein

Lipid

Carbohydrate

Dry Mater

Moisture

Fiber

Ash

Chamaemyces fracidus

56.62 ± 3.01

1.46 ± 0.03

17.70 ± 3.89

7.60 ± 0.13

92.40 ± 0.13

21.69 ± 1.38

3.97 ± 0.01

Lactifluusgymnocarpus

50.91 ± 0.50

1.49 ± 0.03

15.11 ±0.50

6.49 ±0.28

93.51 ± 0.28

24.99 ± 3.16

7.75 ± 0.01

L.longipes

46.71 ± 2.54

4.77 ± 0.96

9.10 ± 1.29

7.98 ± 0.23

92.02 ± 0.23

30.88 ± 1.21

9.89 ± 0.13

L.rubroviolascens

50.40 ± 4.48

2.63 ± 0.06

20.52 ± 1.22

6.11 ±0.03

93.89 ± 0.03

22.68 ± 0.11

6.27 ± 0.17

Lentinus squarrosulus

50.91 ± 1.82

1.17 ± 0.01

34.42 ± 0.40

6.79 ± 0.12

93.21 ± 0.12

7.02 ± 0.14

5.47 ± 0.16

Pleurotus pulmonarius

57.12 ± 2.77

1.24 ± 0.42

27.51 ± 1.86

7.78 ± 0.06

92.22 ± 0.06

10.47 ± 0.19

5.09 ± 0.16

Schizophyllum commune

61.32 ± 1.27

1.06 ± 0.21

25.16 ± 0.89

7.49 ± 0.33

92.51 ± 0.33

8.2 ± 0.12

3.59 ± 0.27

Termitomycesaurantiacus

60.48± 2.14

2.11 ± 0.05

15.96 ± 1.70

9.2 ± 0.13

90.48 ± 0.13

10.22 ± 0.36

9.71 ± 0.12

T.letestui

58.13 ± 1.62

1.90 ± 0.19

22.35 ± 0.76

6.92 ± 0.02

93.08 ± 0.02

10.9 ± 1.01

7.65 ± 0.09

T.mboudaeina

54.25 ± 3.35

1.67 ± 0.04

24.31 ± 1.42

7.94 ± 0.29

92.06 ± 0.29

13.06 ± 0.37

8.53 ± 0.33

T.schimperi

54.44 ± 4.86

2.08 ± 0.17

14.96 ± 0.32

9.41 ± 0.09

90.59 ± 0.09

22.83 ± 0.11

8.47 ± 0.47

T.umkowaan

45.36 ± 2.81

0.83 ± 0.05

35.04 ± 2.51

8.86 ± 0.01

91.14 ± 0.01

16.75 ± 0.21

3.27 ±0.14
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Table 2. Mineral composition values of wild Mushroom samples
Nutrients (mg/kg Dry weight)
Species

Fe

P

K

Na

Ca

Mg

Chamaemyces fracidus

16.842

372.613

201.333

27.437

639

88

Lactifluus gymnocarpus

0.358

302.868

446.296

57.532

622

62

Lactifluus longipes

0.018

209.874

480.187

57.532

629

87

Lactifluus rubroviolascens

0.018

209.874

397.460

46.658

389

70

Lentinus squarrosulus

0.018

140.128

351.018

46.658

1309

128

Pleurotus pulmonarius

2.297

140.128

292.856

46.658

1294

99

Schizophyllum commune

46.901

93.631

93.278

11.586

738

72

Termitomyces aurantiacus

46.901

93.631

366.239

57.532

1218

115

Termitomyces letestui

19.751

140.128

381.761

57.532

490

136

Termitomyces mboudaeina

35.265

93.631

397.461

57.532

1149

119

Termitomyces schimperi

13.933

186.625

497.534

69.249

575

74

Termitomyces umkowaan

0.0182

186.625

166.113

19.090

726

62
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