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ABSTRACT  

 A large variety of wild mushrooms are used as food in diverse tribal communities 
of Kerala.The usefulness of a mushroom in a particular culture is based on its fundamental 
roles in diet and medicine which they acquired through traditional knowledge passed 
through generation. Wild edible mushrooms role in complementing functional property is 
studied through their nutrient profiling. This study demands substantial attention to explore 
new food assets and its sustainable utilisation through domestication. Objectives of the 
present study is nutritional and biochemical analysis of selected wild edible mushrooms 
used by tribes of Palghat and Wayanad area and domestication of a promising species. 
Tribal information about wild edible mushrooms and its use was acquired through 
stratified random surveys, semi structured interviews and collection trials. The selection of 
ten wild edible mushroom having ethnomedicinal importance was based on cultural 
significance index (CSI) score. The nutritional and biochemical analysis were done 
through standard protocols.  

 Total 36 species of wild mushrooms were collected from the two study sites  which 
belongs to 7 orders, 16 family, 20 genera, of which 17 species are new addition to wild 
edible food record of Wayanad tribes  and  5 species are not so far described in literature 
among the list of edible mushrooms of Kerala. The taxonomic identification of wild edible 
mushrooms used by selected tribes in Attappadi were recorded for the first time of which 
19 species belong to 12 genera, 9 family and 4 orders. Despite the wide diversity of edible 
mushrooms grows  in the areas, tribes have a selective preferences on their usage and 
naming  according to their  tradition and culture. The concept about ‘mushroom as food 
with specified health uses' was known to tribes, and they consider it as a protective food 
item during rainy season. 

 There were significant differences in the proximate  nutritive values of the ten wild 
edible mushrooms (p>0.05). Despite differences in the nutritional and chemical 
composition of the ten wild edible mushroom species, the overall nutritional and 
antioxidant content was quite good. Furthermore, the  amount of beneficial nutrients 
relative to the food’s energy content per reference amount is found to be >10 in all the 
mushrooms under study which signifies their importance as nutrient rich food. The high 
content of crude fibre, low fat, sodium and energy are also important from the 
pharmacological point. It would be appropriate to popularise the utilization of these less 
known mushrooms as potential protein rich food sources to supplement the traditional diet, 
aimed at combating the problem of protein malnutrition existing in tribal communities of 
Kerala. The two promising species of wild edible and medicinal mushrooms Pleurotus 

ostreatus and Schizophyllum commune were successfully domesticated in the laboratory. 
This study paves the way for further domestication of wild edible mushroom species and 
there by the conservation of the indigenous mushrooms here addressed.  

Key words: Wild edible mushrooms, nutritional analysis, biochemical analysis, tribes, 

Palghat, Wayanad. 



1. INTRODUCTION  

Wild edible mushrooms (WEM) are an important dietary food supplement to many 

tribal communities around the world. They are used in traditions not just as foods, but also 

for other purposes, among which medicinal use is the most prominent one. Wild 

mushrooms differ from other organisms due to its uniqueness in production of fruit body, 

availability and the special skills required for spotting and identification of edible ones. It 

also generates strong and contrasting feeling in people like profound liking to extreme 

aversions. These feelings are generally part of culture and tradition. Through 

ethnomycological studies around the world that explored the diversity of useful mushroom 

species over the poisonous ones and it enhanced awareness into their indigenous uses in 

different cultures. Recently, it has been noted that the increasing interests in mushroom 

utilisations worldwide can be considered due to its importance of functional foods, the 

foods that provide therapeutic benefits. Functional foods are widely preferred to people 

since the utilization of functional foods decreases the dependence on pharmaceuticals and 

promote health without side effects, aid in disease prevention, and provides a method of 

self-care. More than that intrinsic potential of wild edible mushrooms as a key resource for 

developing novel value added products for food and medicine have now been increasingly 

realised. 

Different forest ecosystem supports distinctive assemblage of mushroom communities 

and their presence mainly depends on physiological factors, microclimate and anthropogenic 

disturbances. Kerala, ’God’s own country’ is blessed with rich macro fungal diversity and 

tribal diversity. Most of the moist-deciduous and semi-evergreen forests support a maximum 

number of macro fungi followed by evergreen and Shola forests. A total of more than 166 

genera and 550 species of mushroom falling in 51 families belong to Basidiomycota and 

Ascomycota have been reported from different forests of Kerala ( Mohanan,  2014).  

 Wild foods and their uses are under threat in present times due to increase in human 

population, economic globalisation, deforestation and cultural homogenisation.The 

enormous increase in our population has also necessitated more and more food production 

through alternate resources. Due to the good nutritious and medicinal  value, mushrooms 

have become one of the most important of all the horticultural crops in developed 

countries. At present, mushrooms are produced in large quantities for food using extensive 

cultivation techniques. The fruit body is used to make delicious dishes, pickles and protein 

powders and many value added products and more than that mushrooms have potential 

medicinal attributes. They can be referred as store house of biological compounds and it 

comprises of a vast and largely untapped source of powerful new pharmaceutical products. 



2. REVIEW OF LITERATURE 

 Difference in their size, form and habitat are present within mushrooms and 

variation in chemical composition could be associated with these differences. There are 

also difference in nutritional and chemical composition between strain of species and even 

with in their developmental stages. In spite of these source of variation, it is still helpful to 

have information regarding the range of values of nutrition and chemical constituents in 

order to conclude some generalisation. To achieve the objectives of “Nutritional and 

Biochemical Studies of Wild Edible Mushrooms used by Tribes of Palghat and Wayanad 

Districts of Kerala,” a Wide range of literature available for the subject area such as uses 

of wild edible mushroom in different culture, identification of important mushrooms in 

tribal culture, the biochemical analysis of different wild edible mushrooms and the 

domestication trials of wild edible mushrooms were referred intensively for the study and 

are given here.  

2.1. Uses of Wild Edible Mushrooms in Human Culture 

 Man has harvested wild edible mushroom for centuries, dating back to Paleolithic 

times and the early history regarding the use of mushrooms in different countries has been 

reviewed by Wani et al. (2010). Even though interaction between humans and mushrooms 

dates back to many millennia and peaked in the food gathering era, the documentary 

evidence of study on traditional knowledge on mushroom (ethnomycological knowledge) 

is a more recent concept. Ethnomycological works from Asia, South America, Canada, and 

America were abundant and represent diverse areas of mushroom usages by communities 

as food, medicine, mythological values and  income source. Highly used species as food 

and medicine by tribal communities in West Cameron are Termitomyces titanicus, 

Laetiporus sulphureus, and Ganoderma species (Tonjock, 2017). Tiger’s milk mushroom 

has been used for medicinal purposes by local aborigines to treat asthma, breast cancer, 

cough, fever (Lai et al., 2013). 

 India has a vast emporium of ethno medicinal and folklore wealth. Traditional 

mycological knowledge of most Indian ethnic groups has proven to be extensive and 

profound, consuming nearly 283 species of wild mushrooms out of 2000 species recorded 

world over. There are references to the use of mushrooms as food and medicine in India in 

the ancient medical treatise, Charaka Samhita (3000±500 BC). The major 

Ethnomycological studies about the usage of mushroom take place from North - East. G. 

lucidum is used as herbal medicine to cure asthma (Rai et al., 2005). Ethnic tribes such as 

Garos, Adivashis, Bodos and Rajbangshis of Western Assam are consuming at least seven 

species of mushrooms as vegetables (Sarma et al., 2010). Panda and Swain (2011) found 

those most local folk healers of Sikkim use cordyceps in their herbal medicine for the 

treatment of illness including cancer, bronchitis, diabetes, cough and cold, erectile 



dysfunction and jaundice. According to Tanti et al. (2011), the ethnic tribes of Nagaland, 

India were also using wild edible mushrooms for food purposes. Beside that, seven 

numbers of wild mushrooms such as P. sajor-caju, T. heimii, T. microcarpus, V. volvaceae, 

A. auriculata, L. fusipes and L. tuberegium are also consumed by the Kaani tribes of 

Kanyakumari district in their different recipe (Davidson et al., 2012). Many species of 

Russula, Termitomyces, Agaricus, Volvariella, Lentinus, and Pleurotus are used by several 

tribal living in the Similipal forest for their food as well as herbal medicinal purposes to 

cure malnutrition, weakness, other nutritional disorder like diarrhea, high blood pressure, 

fever and asthma. The wild edible mushrooms have been used for food by tribals of Assam 

Manipur and Arunachal Pradesh (Tatoi and Singdevsachan, 2014). 

  In Kerala, ethnomycological information about fungi is scarce. Some preliminary 

ethnobotanical works showed that ethnic tribes in Kerala are food gatherers and few gather 

mushrooms from the wild (Ratheesh et al., 2006; Anilkumar et al., 2008). Former 

ethnomycological research in this state focused on taxonomy of wild edible mushrooms 

(Varghese et al., 2010) from Wayanad.  

2. 2. Important Mushroom in  Tribal Culture 

 The quantitative methods in ethnobiology results greater methodological rigour, 

more reliable data sets, enhanced analytical capabilities,  higher confidence in the research 

results and conclusions than qualitative research. Quantitative measures such as Relative 

Cultural Importance (RCI) indices are usually used to study the multidimensional concept 

of “importance” of an organism. A variety of ethnographic methods have been used 

effectively to collect data amenable to RCI analyses. Turner (1988) used Cultural 

Significance Index to study the role of plant within culture, by incorporating a number of 

uses with different values according to the contribution of each use to survival in 

traditional cultures. Various workers used the Cultural Significance Index to study the use 

values of mushrooms according to the researcher determined way (Alonso-Aguilar et al., 

2014) and observed it as a best method for identifying important mushroom species in a 

specific culture.  

2. 3. Nutritional and Biochemical Studies of Wild Edible Mushrooms 

 Wild mushrooms had been collected and consumed by people from the past. Many 

edible mushrooms are considered as functional food / nutraceutical, since it supplements 

diet and used in prevention and treatment of diseases. They provide body with the required 

amount of vitamins, fats, proteins, carbohydrates, etc., needed for the healthy survival of 

body (Wani et al., 2010). The quality of a wild mushroom as functional food is dependent 

on the nutritional and chemical composition of the fruiting body and may differ according 

to species on the substratum, atmospheric conditions, age and part of the fructification its 



food value lies between meat and vegetables (Barros et al., 2007). The nutritional 

composition of mushrooms from different countries were reviewed by various workers 

(Wang et al., 2014). 

 Carbohydrates were found in the greatest amounts in mushrooms and considerable 

proportion of these carbohydrate compounds occurs in the form of polysaccharides. It 

represents 34 to 65% on dry weight basis. Fungal polysaccharides are represented by 

glycogen and such indigestible forms as dietary fibre, cellulose, chitin, mannans and 

glucans (Manzi et al., 2001) , they are important in the proper functioning of the 

alimentary tract. The high proportion of insoluble fibre in mushroom is nutritionally 

desirable.  

 The crude protein content of edible mushrooms is usually very high, but varies 

greatly between and with in species and is affected by factors such as species and stage of 

development (Thatoi and Singdevsachan, 2014). The informative data on crude protein 

content and variability in 47 mushroom species were reported by Petrovska (2001) and the 

mean protein content was 32.6% in dry matter. For the calculation of crude protein content 

in mushrooms by the Kjeldahl method, different specific convertion factors were used. The 

conversion factor 6.25 was widely used in the research citations. By observing the 

presence of non-protein nitrogen content mainly chitin in mushroom samples  Barros et al. 

(2008) opted 4.38 as conversion factor for calculating crude protein. 

 The content of fats in mushrooms is comparatively low ranges mostly from 2% to 

6% of dry matter however, they contain unsaturated fatty acids. Fatty acid composition 

may depend on environmantal temperature, growth temperatures below 17 °C resulted in 

an increase of unsaturated fatty acid proportion in cultivated (Barros et al. 2008). 

 Mushrooms are characterized by a high level of mineral constituents. Major 

minerals in mushrooms are Na, K, Ca, Mg, P, S and it also found to contains minor 

elements like Cu, Fe, Mo, Mn, Ni, Pb, Se and Zn and trace elements. They are source of 

many vitamins and most of the information about vitamin content is from cultivated 

species (Singdevsachan et al., 2013).  

 Wild mushrooms are also have therapeutically useful bioactive compounds such as 

phenols which exhibits antioxidant activity (Yildiz et al., 2015). Flavonoids represent a 

large group of phenolic compounds with antioxidant acitivity. Different analytical assays 

used for the screening of the antioxidant properties, of which reducing power 

determination and radical scavenging activity are the most common. 



2.4. Mushroom Domestication Trials 

 Screening of wild edible mushrooms for domestication and culture is a part of a 

long-term genetic resources culture collection and conservation. This may also contribute 

to the understanding of genetic diversity of mushrooms in that place and increase 

proteinaceous human food production. Mshandete and Cuff (2008) screened three 

indigenous mushrooms such as Auricularia auricula, Coprinus cinereus and Volvariella 

volvacea for domestication and cultivation under ambient climatic conditions. Production 

technologies for locally growing wild medicinal species such as Schizophyllum commune 

and Collybia reinakeana were conducted from Philippines by Reyes et al. (2006) and  he 

also conducted the domestication study of Coprinus comatus in sawdust: rice grit in 8:1 

formulation.. India has  favorable natural agro-climate and a rich source of agro-wastes 

that could be exploited for  cultivation of mushroom species, but mushroom production 

and consumption is comparatively low in our country. Most commonly grown mushrooms 

are temperate species.  

3. OBJECTIVES OF THE STUDY 

 Western ghats of Kerala, India  is a hot spot of wild edible mushroooms. Many 

tribes are collecting wild mushrooms for food and medicine. Mushrooms collected during 

the rainy season have broad cultural acceptance and constitute a traditionally very 

important nutritious food, but  their assessment as food which is based on their chemical 

analysis has not been adequately studied, explored and documented. In absence of any 

scientific data the contribution of mushrooms to the overall nutritive value of the diet is 

speculative and so the assessment of mushrooms as food based upon its chemical analysis 

and the relevance of such information to traditional eating habits is therefore significant. 

Knowledge on nutritional composition and biochemical constituents of wild mushroom 

allows the use of the species widely and favours local economies related to non-wood 

forest products harvesting, and health care. By the proximate analysis of the nutrients, can 

isolate the species with more potential for combating malnutrition, specifically protein 

energy malnutrition and also desirable that the same may have some medicinal value for 

commercial use as functional food. Keeping in view its importance, the present 

investigations were carried out in six tribal communities of Kerala living in Palghat and 

Wayanad districts with the following objectives:  

1. Collection and  identification of selected wild edible mushrooms used by tribes of 

Palghat and Wayanad district of Kerala. 

2. Study the nutritional and biochemical analysis of the collected wild edible mushrooms. 

3. Domestication of two promising mushroom species 



4. MATERIALS AND METHODS 

4.1.  Study Area and Tribes 

The study focuses on two tribal  areas of Kerala; Attappadi (Fig. 1) and Wayanad-

(Fig. 2). Attappadi is an extension mountain valley of 731 Sq. Km in area lying at Western 

Ghats ranges located in the mid eastern part of Kerala on the north east of Palghat district 

adjoining Coimbatore and Nilgiri district of Tamil Nadu. The region is drained by the two 

rivers, namely Bhavani and Siruvani. The forest area includes evergreen/semi evergreen 

dense forest, evergreen /semi evergreen open forest and deciduous forest. Attappadi tribal 

area constituted by Agali, Pudur and Sholayar tribal villages. The three major tribal group 

in Attapadi are Muduga, Irula and Kurumba. Irula is the largest group in Attappadi tribal 

area and worst sufferers of the consequences of the ecological destruction of the forest 

areas.  They speak a mixture of Malayalam, Kannada, and Tamil. Mudugas are the second 

largest group and Kurumbas are a small group in Attappadi tribal area. The Mudugas have 

the highest literacy. They live in remote forest settlements of the Attappadi. They always 

prefer to remain as far removed as possible from the ‘civilised’ people from the plain. They 

speak their own distinct dialect, separate from the other Irula and the Kurumba, but they 

are similar and can usually communicate with each other. The dialect is a mixture of 

languages, the majority of course made up of their own indigenous language, with differing 

degrees of Malayali, Tamil, and Telugu. Kurumabas are the most primitive tribal group and 

they are still residing in the interior forest area.Many are continue to gather food from 

wild.Their traditional houses are built in rows with grass, bamboo and mud. The Kurumbas 

speak a discrete language;  a mixture of Kannada, Malayalam and Tamil, almost similar to 

Mudugar but is entirely different from Irula. The details of tribal communities and tribal 

hamlets used for the present study were detailed in Table 1. 

!  

Fig. 1.  Study Site - Attappadi 



!  

Fig. 2.  Study Site - Wayanad 

Table 1. Details of Tribal Communities and Tribal Hamlets Studied in Attappadi and 

Wayanad 

Tribal pocket Tribe Tribal Hamlets Land use

Attappadi

Irula
Pudur 
Agali 
Nakkupathy 
Narasimukku

Plantation,  
grass lands 
paddy fields

Muduga

Chittoor 
Agali 
Mele Abbannoor 
Thazhe -Abbannoor

Plantation, grass lands, 
hills, forest, river

Kurumba
Anawai, Kadukumana Forest, river

Wayanad

Kuruma Puthurvayal, Mangawayal 
Kuzhimoola, 
Thakarampady

Plantations  
Paddy fields 
Bamboo forest 
Forest

Paniya Chundappady, Ponkuzhy 
Pozhuthana Puthurvayal

Plantations 
Forest 
Paddy fields, plantation 
Plantations

Kattunaikka Ponkuzhy, Arunamala, 
Kuzhimoola  

Kalankandy 

Forest 
Pantation, grassland 
Paddy fields, bamboo 
forest. 
Forest, plantations



  

 Wayanad district is located in the North east part of Kerala State lies between North 

latitudes 11°26´ to 12° 00´ and east longitudes 75° 75’ to 76° 56´. The altitude varies from 

700 to 2100 metres above Mean Sea Level (MSL). The moist deciduous forest is the 

dominant vegetation type .The district abode socioeconomically and culturally different six 

tribal communities.The present study is among the three mycophilic communities Paniya, 

Kattunaikka and Kuruma . Kuruma tribes are considered to be superior over other tribes. 

They have better education than other tribal groups and many have government jobs as 

well. Paniya community is the numerically most dominant tribal community of Kerala. 

They are traditionally, bonded labourers under non-tribal land-lords. Owing to the 

proximity of the forests, most of the Paniyas live in rural areas. Kattunaikkas are one of the 

primitive tribes in Kerala. They are expert in collecting honey and they prefer to live in and 

around the forest areas. 

4.2. Collection and  Identification of Wild Edible Mushrooms 

 The ethnomycological data were collected during 2014-2017, using both  

qualitative and quantitative methods. For qualitative analysis, random survey and 

interview, were conducted using standardised forms containing, structured and semi-

structured questions, as implemented by Martin (2004). Conducted transect walk and 

collection trials during monsoon seasons in Attappadi and Wayanad forest near to tribal 

settlements. Accompanied  tribal promoters and tribal leaders  who have good knowledge 

in mushroom foraging. Prepared field notes and photographs were taken from habitat. 

Prepared  spore print of collected mushrooms. Identified wild edible mushrooms using 

morphological and microscopic observation. The various features of the pileus, such as the 

size, shape, colour, zonation, striation, viscidity, colour change on exposure, the lamella 

colour, shape, width, spacing, attachment, depth, forking pattern, presence or absence 

oflamellulae, taste and the various features of stipe such as  size, shape, position, texture, 

surface characteristics including colour and colour changes, viscidity, presence or absence 

of annulus, volva, etc were noted. Dried and preserved  collected specimen’s at 40-50 

degrees in hot air oven for 4-12 hours according to the moisture content of specimen. The 

micro characters were noted by observing pileus, stipe, gills and basidiospores, rehydrated 

by soaking 3% KOH in few minutes and quickly dipped innovated before sectioning. 

Noted the  basidia, trama, cystedia and basidiospore colour, size and shape, wall 

ornamentation and thickness. The specimens were identified in the laboratory with the help 

of standard literature (Pegler, 1986; Singer 1986; Adhikari, 2005). The author citations are 

according to the Index Fungorum database (www.indexfungorum.org). Mushroom 

taxonomic data along with  high-quality digital images of mushrooms with details of 

morphology, ecology, spore print colour were prepared and can be accessed  from http://

www.alberts.ac.in/botany/fungus ( Fig.3). 



Fig. 3. Collection and Identification of Wild Edible Mushrooms 



4.3. Nutritional , Biochemical Studies and Domestication of wild Edible Mushrooms 

 Standard biochemical techniques were employed for determining the proximate 

composition of ten  species of wild edible mushrooms based on tribal preferences. The 

fresh samples of mushrooms collected from field were sorted, cleaned and weighted to get 

the fresh weight. The samples were cut in to small pieces  and air dried  under hot air oven 

in  400 C about 48 h. The dry samples were weighted to get the dry weight and thereafter 

powdered and stored in a desiccator, protected from light, until further analyses were 

carried out. Except the moisture percentage, all other analysis were conducted on dry 

weight basis. Collected wild mushrooms were washed thoroughly and dried on blotting 

paper. The whole mushrooms were cut into small pieces, dried at 40 °C, ground to fine 

powder and stored under desiccator, protected from light, until further analyses were 

carried. Except moisture percentage, all the other tests were conducted on dry weight basis 

in three replicates for each test, and the results were reported as mean values ︎ standard 

deviation.  

4.3.1. Moisture: The fresh weight of each mushroom samples were taken and oven dried 

separately at 80°C for 48 h and the moisture percentage were calculated as per the method 

suggested by Raghuramulu et al. (2003). 

!  

4.3.2. Dry Matter: This was taken as the final weight obtained after the samples have been 

dried in the oven at 40-50°C for 6-48 h according to the moisture content of the specimen. 

The lower drying temperature (40 ºC) is suitable for drying since it does not cause the 

deformation of mushroom (Pasiznick, et al., 2010). 

The percentage of dry matter =100 - Moisture percentage   

  

4.3.3. Fat: About 5 g of dry each sample was weighed and extracted with Petroleum Ether 

in Soxhlet apparatus for about 16 hours. The sample was removed and the solvent was 

allowed to evaporate under the fume hood and the residue was dried in an oven at 80-100 

̊C for 30 minute, cooled in a desiccator and weighed (Raghuramulu et al., 2003). 

  !  

4.3.4. Crude fibre: 2 gram of ground material was defatted with petroleum ether and 

washed with sulphuric acid for 3 minutes. The suspension was filtered through linen cloth 

and was washed with water until it became acid free. The residue was subjected to alkali 

digestion by boiling with 200 ml of NaOH solution for 30 minutes. Filtered again and was 

washed with 25 ml of boiling 1.25% H2SO4 , and was followed by addition of 50 ml of 

water and 25 ml of alcohol. The residue was removed and transferred to ashing dish (pre-

Moisture content % =  
Original weight  −  Dry weight (oven dried)

Original (wet) weight
  × 100

Crude fat (%) =  
Weight of ether extract

Weight of sample taken
  × 100



weighed dish W1). The residue was dried for 2 h at 130±2°C. The dish was cooled in a 

desiccator and weighed (W2). Ignited for 30 minutes at 600±15°C and cooled in a 

desiccator and reweighed (W3).The determination of crude fibre content was as per the 

method suggested by Raghuramulu et al. (2003). 

!  

4.3.5. Protein: The crude protein content of wild edible mushrooms  was estimated by the 

macro Kjeldahl method with specific conversion factor ︎ 4.38 (Barros et al., 2008). 

4.3.6. Carbohydrate: The total soluble carbohydrate content was determined according to 

the method of Dubois et al. (1956). 1.0 ml of sample was mixed with 1.0 ml phenol 

solution and to it was added the 5.0 ml of 96% sulphuric acid to each tube and was shake 

well. Incubated in boiling water bath for 20 minutes, after which the absorbance was read 

at 490 nm against a reagent blank. The analysis was performed in triplicates and the results 

were expressed as g/100g sample. 

4.3.7. Ash: Ash contents of dried mushroom samples were determined according to 

Raghuramulu et al. (2003). The sample was placed in a muffle furnace at 600 °C for 3-4 

hours and was cooled inside the desiccators. The ash content was then calculated using 

following equation. 

                          !  

4.3.8. Energy : Carbohydrate, fat and proteins, which act as the source of energy is 

interchangeable in terms of energy according to their specific chemical compositions. The 

energy values were calculated by using the following formula. 

Energy value (Kcal/100g) = Protein × 4 + Fat × 9 + Carbohydrate × 4 

Mineral determination: Each mushroom sample was air dried at 105 oC overnight and 

crushed using Mortar and pestle. Digestion of the mushroom sample was performed using 

a mixture of HNO3:H2SO4:H2O2 (10:1:1, 12 mLg-1 of sample) and heating at 100 oC for 

about 10-15 min. After cooling 50mL of deionised water was added and filtered. All 

sample solutions were clear. While the amount of Fe, Ca, K, Mg, and Na were determined 

using an inductively coupled plasma atomic emission spectroscopy (ICP-AES). 

4.3.9. Vitamin 

 Vitamin determination: Vitamin C  was determined by a reduction method using the 

dye 2,6 dichlorophenol indophenol, in alkaline solution it turns blue and in acid solution to 

red and is reduced to colourless by the presence of ascorbic acid (Raghuramulu et al., 

Crude Fibrecontent (%) =  
Loss in weight on ignition (W

2
− W1) − (W

3
− W1)

Weight of the sample
  × 100

Ash content  %  =  
Weight of the ash

Weight of sample taken
  × 100



1983), here oxalic acid was used as the titrating medium. 0.5 g of samples were weighed, 

macerated with oxalic acid, filtered and centrifuged at 4000 rpm for 5 minute. The 

supernatant was used for estimation whereas vitamin B2 was determined by the method 

suggested by Nwoko et al. (2017). 

4.3.9. Phenol 

 The fresh mushrooms 2 g were cut into small pieces, crushed in a mortar with 

pestle and consecutively extracted with 10 mL of 80% ethanol. These extracts (100µg/ml) 

were used for further investigations.  

 Total phenolics were the major naturally occurring anti oxidant components found 

in mushroom species. The phenolic compounds are oxidized to phenolates by Folin-

Ciocalteau’s reagent at alkaline pH in a saturated solution of sodium carbonate, resulting in 

a blue molybdenum-tungstate complex. The colour developed is measured at 725 nm 

(Barros et al., 2007). Mushroom extracts of 1.0 mL (100µg) volume was mixed with 1.0 

mL of Folin- Ciocalteau’s phenol reagent, and after 3 min, 1.0 mL of saturated Na2CO3 

was added to the mixture and the volume was made up to 10 mL by adding distilled water. 

The reaction mixture was kept in dark for 90 min, after which its absorbance was read at 

725 nm. The standard curve was drawn using 10-100 µg of gallic acid. The total phenolic 

content were mean values ± standard deviations of triplicates and expressed as gallic acid 

equivalent (GAE) in milligrams per gram of extract. 

   T = (C x V)/M 

 Where, T = total content of phenolic compounds, mg/g mushroom extract, in GAE; C = 

concentration of gallic acid established from the calibration curve, µg/ml; V = 

volume of extract, ml; M = weight of ethanol extract of mushroom 

4.3.10. Flavonoid 

 Total flavonoid was determined according to Barros et al. (2007). Mushroom 

extract was mixed with distilled water and 5% NaNO2 solution. 10% AlCl3 H2O solution 

was added after 5 minutes and 1M  NaOH followed by distilled water were added to the 

mixture after 6 minutes. The solution was mixed well and the intensity of the pink color 

was measured at 510 nm against blank. The content of flavonoid was calculated on the 

basis of the calibration curve of quercetin and the results were expressed as mg of 

quercetin equivalents (QEs) per g of extract. 

4.3.11. DPPH Radical Scavenging Activity  

 The antioxidant properties of wild edible mushrooms were evaluated though 

reducing power, DPPH (2,2-diphenyl-1-picrylhydrazyl) radical scavenging activity. 0.1mM 

solution of DPPH in ethanol was prepared, and 1ml of this solution was added to 3 ml of 



the solution of all extracts in ethanol at different concentration (100, 200, 400, 600, 800 

and 1000 µg/ml). The mixtures were shaken vigorously and allowed to stand at room 

temperature for 30 minutes. Then the absorbances were measured at 517 nm using 

spectrophotometer. Ethanol alone used as blank and ascorbic acid was used as the 

reference. Lower absorbance values of reaction mixture indicate higher free radical 

scavenging activity. The capability to scavenging the DPPH radical was calculated by 

using the following formula. 

 DPPH scavenging effect (% inhibition) = {(A0 –A1)/A0)*100} 

Where, A0 is the absorbance of the control reaction (containing all reagents except the test 

extract) , and A1 is the absorbance in presence of all of the extract samples and reference. 

All the tests were performed in triplicates and the results were averaged. IC50 values were 

calculated (Hirano et al., 2001). 

4.4 Nutrient Density Score Calculation  

 According to the definition of FDA, is the ratio of the amount of beneficial 

nutrients relative to the food’s energy content per reference amount is the  nutrient density 

standard and  the nutrient-dense foods usually contribute more beneficial nutrients than 

calories to the overall diet. In order rank the studied mushrooms based on nutritional 

constituents, Nutrient scorings were done using the method using the method of 

Drewnowski et al. (2009) with some modification. The nine selected nutrient contents , ie. 

protein, carbohydrate, fat, fibre, calcium, magnesium, iron, sodium and potassium were 

transformed into nutrient adequacy scores (NAS) . It is calculated as the mean of 

Recommended Dietary allowance (RDA) for the qualifying nutrients based on a 2,000 

kcal/d diet per 100 g of dried mushroom. Dietary nutrient recommendations of the Food 

and Nutrition Board, Institute of medicine (2005 & 2011) were adopted for RDA value of 

2,000-kcal/day diet in  adult man (50-70 years). Nutrient Density Score (NDS) based on 

quality were calculated per kilocalories per 100 g of dried mushroom as per the method 

suggested by  Rampersaud (2012) by the following formula. 

Nutrient Density Score= Nutrient Adequacy Score/Energy Density x 100  

4.5.  Domestication of Wild Edible Mushrooms 

Pure culture of mushroom: Cleaned  the fresh fruit bodies from field were swabbed with 

ethanol (70%) to remove contaminant on the surface. Small inner part tissue from context 

were aseptically taken from a young and healthy fruit body and transferred to the petri 

dishes containing potato dextrose agar (PDA) and malt extract agar (MEA). Observed the 

growth rate and morphology of mycelium in every two days. Sub culturing was performed 

to obtain pure cultures and preserved at 4°C. 



Spawn  Preparation:  Spawn  was  prepared  as  per the method suggested by Mshandete 

(2011) on intact sorghum. The grains were washed  thoroughly, and  was soaked in water 

then boiled for 15 minutes and allow them to absorb moisture for few more minutes. 

Excess  water  were removed and allowed to cool to ambient temperature. They were 

mixed with 2% (3:1) Ca Co3 to prevent sticking and for adjusting the pH, respectively. The 

grains were put in 500 ml glucose bottles and closed  with cotton plugs.  Bottles were 

sterilized at121ºC for 20 minutes. After cooling it was aseptically inoculated with four 1 

cm pieces of mycelia taken from 7 days old pure cultures of  wild edible mushroom. The 

inoculated grains were incubated in darkness at 28 ± 2 ºC until they were fully colonized 

by mycelia.  

Substrate Preparation: Substrate preparation was done on paddy straw and  saw dust. 

The substrate were soaked in water for one day and boiled for about one hour. Excess 

water was drained. The substrate used was mixed with 2% CaCo3 in order to adjust pH. 

The substrate was  packed into  transparent polypropylene bags  and autoclaved  at 121ºC  

for  1-2  hours .  

Inoculation and Spawning: The substrates  were allowed to cool and inoculated with 

mushroom spawn by top spawning/layering method.  The bags were placed  in dark room. 

Mycelium colonization was observed daily and length of mycelia growth was recorded 

after every four  days  and  expressed  as  mm/day. When mycelia had completely covered, 

the polythene bags were removed from dark room, moisture (85-95%),  air  exchange,  

temperature  and  light  in mushroom house were kept suitable for fructification. The time 

(number of days) required from inoculation to completion of mycelium running, opening 

the plastic bags to pinhead formation and from opening the plastic bags to first round 

harvesting were recorded. 

4.6.  Statistical Analysis 

 For the interpretation of results,  data were analysed using the statistical package 

for social sciences (SPSS) Program version 24.0. The result of traditional knowledge study 

were analysed using one way ANOVA with Turkey’s HSD test and Cluster analysis. For 

comparison of nutritional components in wild edible mushrooms  the triplicate results were 

expressed as mean values and  analyzed using the one-way analysis of variance (ANOVA) 

followed by Tukey’s HSD Test . The relationship study of nutritional parameters were done 

by Pearsons correlation analysis. 



5. RESULT AND DISCUSSION 

Wild mushrooms picked from the forest  form an integral part of the diet of the 

tribal communities  during monsoon months, when these are abundantly available. The 

immense popularity of this food and their use are  found to vary between tribes according 

to their tradition and culture.

 During the extensive surveys and collection trials carried out in Attappadi and 

Wayanad during 2014-2018, total 124 wild edible/medicinal mushrooms were spotted and 

collected that belongs to 7 orders, 16 family, 20 genera and 37 species (Shahina et al., 

2019). The identification was based on morphological characters, microscopic characters 

and consulting relevant literature. Name corrections, authorities, and taxonomic 

assignments of all taxa reported in this study were checked against Index Fungorum 

Database (Table 2). The ecological details of these mushrooms were recorded during the 

study (Shahina et al., 2018). Wild edible mushrooms were collected from different habitats 

such as forests, among plantation land, grass lands, river sides and   bunds of paddy field 

and dead and fallen trees. Maximum diversity of mushrooms collected were from soil 

(59.5%) whereas as 40.5% were collected from trees. Mushrooms observed in soil 

presented in different microhabitats such as mushrooms on humus and leaf littered soil, 

termite mounts, soil mixed with dung, loose soil and associated with tree roots. About 

21.62% of mushrooms observed on humus rich, black and loose soils as well as termite 

mounts. About 16.2% of wild edible  mushroom species were having ectomycorhizal 

association with the roots of trees such as Shorea roxburghii, Hopea parviflora, Meristica 

trees, Eucalyptus trees and Solanum indicum and the ectomycorhizal mushrooms collected 

were Cantharellus species, Russula species and Macrolepiota procera. Among the 40.5% 

of lignicolous mushrooms Schizophyllum commune have maximum range of host species 

(7) whereas mushrooms such as Lentinus bambusinus and Oudemansiella canarii were 

observed in a single host tree. Maximum diversity of mushroom species is found on 

Mangifera indica (6 species) and Artocarpus heterophyllus (5). The growth habits of 

mushrooms varied to species. They occurred as single and scattered, fairy rings, small 

groups, clusters and as large groups.  

 Tribes of Attappadi are using 21 mushrooms as food ie.  Kurumba tribe -16 species, 

Irula tribe- 15 species, and Muduga tribe 12 species. Thirty three  species of wild edible 

mushrooms were collected from Wayanad and of which maximum (31 species) are 

consumes by Kattunaikka  tribe followed by Paniya tribe (23 species ) and the least by 

Kuruma tribe ( 15 species). The taxonomic identity of wild edible mushrooms used by 

Attappadi tribes were recorded for the first time through this study.  Nineteen species were 

identified from here belongs to 12 genera 9 family and 4 orders. The preliminary  

ethnobotany report of AnilKumar et al. (2008)  states that, more than  33 varieties of wild 



mushrooms are used as food among Wayanad tribes.  21 wild edible mushrooms were 

taxonomically identified by  Varghese et al. (2010) from Wayanad. During the present 

study, we collected and identified 33 species of wild edible mushrooms used by tribal 

communities in Wayanad. Of these 15 species were common with the previous report of 

Varghese et al. (2010). The newly identified species through the present study were 

Agaricus campestris, Agaricus species, Macrolepiota procera, Lycoperdon species, 

Coprinellus micaceus, Favolaschia manipularis, Pleurotus djamor, Schizophyllum 

commune, Termitomyces unkowaan, Termitomyces entolomoides, Auricularia auricula-

judae, Auricularia delicata, Auricularia nigricans, Lentinus cladopus, Favolus tenuiculus, 

Russula leelavathyi and Russula species. The mushrooms such as Lentinus 

dicholamellatus, Agaricus silvaticus, Pleurotus eous, Laccaria laccata, Oudemanciella 

radicata and Coprinus comatus, reported by Varghese et al. (2010) were not collected  

during the present study. This may be either due to the less usage of them  or due to the 

decrease in availability. Now, with the addition of 17 taxa of mushroom identified and 

described in the present study, the number of mushroom used by Wayanad tribes  has gone 

upto 37 species, concurrent to the findings of AnilKumar et al. (2008).  

Indigenous knowledge and usage of wild edible mushrooms as food and medicine 

and its importance in each tribal community was studied through Cultural Significance 

Index (CSI) studies. Mushroom consumption clearly differs from one ethnic group to another 

and observed that each locality and community has its own set of favourite species of 

mushrooms. Maximum mushrooms are free listed by Kattunaikka people (31) followed by 

Paniya (23), Kurumba, Kuruma (16), Irula (15), and Muduga 12. In the present study 10 

species of mushrooms were selected as important with CSI value > 45 and they are 

Termitomyces microcarpus (TMF), Termitomyces heimii (TH), Termitomyces clypeatus 

(TC), Phlebopus portentosus (PP), Lentinus bambusinus (LB), Coprinellus micaceus 

(Com), Cantharellus cibarius (CC), Cantharellus minor (CMI), Pleurotus ostreatus (PO) 

and Schizophyllum commune (SC) . Tribes use wild mushrooms to treat various ailments 

such as  general health; cold, cough and asthma; arthritis and body pain; for various skin 

diseases; gynaecological problems and few specific diseases such as cancer and cholestrol.  

Most of the mushrooms are used for getting immunity and for general health, it is 

consumed as food itself. The ethnomedicinal usage of selected wild edible mushrooms are 

detailed  in Table 3. 

  



Table 2. Taxonomic Details of Wild Edible Mushrooms used by Selected Tribes of 

Palghat and Wayanad 

Order Family Genera Species

Agaricales Agaricaceae 

Psathyrellaceae 

Mycenaceae 
Tricholomataceae 
Physalacriaceae 

Pleurotaceae 

Schizophyllaceae 

Lyophyllaceae 

Pluteaceae

Agaricus 

Macrolepiota 

Lycoperdon 

Coprinellus 

Favolaschia 

Lepista 

Oudemansiella 

Pleurotus 

Schizophyllum 

Calocybe 

Termitomyces 

Volvariella 

Agaricus campestris

Agarics species 

Macrolepiota procera

Lycoperdon species

Coprinellus micaceus 

Favolaschia manipularis

Lepista sordida

Oudemansiella canarii

Pleurotus ostreatus

Pleurotus djamor

Pleurotus flabellatus

Schizophyllum commune
Calocybe indica
Termitomyces microcarpus 

Termitomycesmicrocarpus-large

Termitomyces heimii 

Termitomyces clypeatus 

Termitomyces umkowaan 

Termitomyces eurrhizus

Termitomyces entolomoides

Auriculariales Auriculaceae Auricularia Auricularia auricula-judae

Auricularia delicata

Auricularia nigricans

Boletales Boletinellaceae Phlebopus Phlebopus portentosus

Chantharellales Chantharallaceae Cantherellus Cantharellus cibarius

Cantharellus minor 

Polyporales Ganodermataceae 

Polyporaceae

Ganoderma 

Lentinus  

Favolus 

Ganoderma lucidum 

Lentinus bambusinus 

Lentinus cladopus

Lentinus sajor-caju(

Lentinus squarrosulus 

Russulales Russulaceae Russula Russula congoana

Russula leelavathyi

Russula species

Xylariales Xylariaceae Xylaria Xylaria acuminatilongissima 



5.1. Taxonomic Details of Selected Wild Edible Mushrooms 

5.1.1 Termitomyces microcarpus (Berk. & Broome) R. Heim, Arch. Mus. Hist. Nat. Paris, 

ser. 6 18: 128 (1942). Synonym: Termitomyces microcarpus f. elongatus R. Heim, Arch. 

Mus. Hist. Nat. Paris, ser. 6 18: 132 (1942). 

Small fleshy agaric with papillate umbo and pinkish white cap,  pileus 2.05 ± 0.62 cm 

diameter, at first campanulate later become planoconvex. Surface cream at the disk, 

whitish elsewhere. Soft, smooth, fleshy, dry, and glabrous. Margin straight entire, some 

times wavy (Fig.4), context white when young and later pink, lamellae free. stipe 4.1 ±1.70  

cm x 1.76 ± 0.69 mm, central, cylindric, equal or narrow towards the base. surface white, 

fibrous, smooth. Veil absent. Pseudorrhiza absent. Spore print light pink, 4.5 - 5.8 × 2.4 - 

5.5 µm, broadly ellipsoidal, hyaline and smooth. Cheilocystridia and pleurocystidia 

present. Collected from: Manthammutty, Padavayal, Kuzhimoola (Acc. No. 428).  

Ecology and habit: On ejected termitorium and on heavily littered soil associated with 

faecal pellets of termite as large groups ( >15 numbers). Used by Irula, Muduga, Kuruma, 

Paniya, Kuruma, Kattunaikka 

5.1. 2. Termitomyces heimii. Natarajan, Mycologia, 71(4): 853 (1979). 

 Large fleshy agaric with whitish cap, broad greyish brown umbo, plieus 8.87 ± 0.8 

cm diameter, at first sub globose becoming expanded with convex  irregularly lobed 

margin. Surface smooth, silky, fibrillose and slimy when wet. Split margin and white 

context. Lamellae free, broad and crowded.White to pale pink with 3.55- 4.91 cm. Stipe 

2.12 - 4.15 cm x 2.25 - 3.98 mm, central, cylindric long and thick base with long hollow 

pseudorhiza ( Fig.5). Variation in size of pseudorhiza according to  soil type. White, thick 

and persistant annulus. Spore print pink, 5.5 - 6.2  × 4.0 - 5.4 µm. Cheilocystridia and 

pleurocystidia present.  Collected from: Chittoor, Ponkuzhy. 

Ecology and habit: Associated with termite mounts as solitary or in small groups.  Used by 

Irula, Muduga, Kuruma, Paniya, Kuruma, Kattunaikka 

5.1. 3. Termitomyces clypeatus. Heim, Bull. Jard. bot. Etat Brut. 21:207(1951). 

 Medium sized basidiocarp, pileus 3.92 - 5.33cm diam., at first pointed, conical and 

later expands to convex. A prominent pointed, acute umbo. Surface colour slightly varies 

as dark brown, greyish brown, buff brown or ash brown and fades to margin. Soft, fleshy, 

dry, silky and smooth cap becoming fibrillose. Margin incurved and irregularly lobed. 

Context white and firm. Lamellae free 3.7 ± 1.03 cm, slight pinkish. Stipe 2.14 - 5.62 cm x 

4.14 - 6.68 mm, white, central, cylindric and solid with bulbous base. Long tapering 

pseudorrhiza (Fig.6). Spore print pale pink, 5.4 -5.8 × 3.9 - 4.2 µm, ellipsoidal and smooth. 

Collected from: Manthammutty, Padavayal, Anawai, Kuzhimoola (Acc. No. 422). Slight 

variation in colour, size of pseudorhiza  and shape of pileus, but overall the collected 

samples were identical with the earlier reports (Johnsy et al. 2011; Davidson et al. 2012).  



Ecology and habit: In littered ground and termite associated soil as Solitary,  in small 

group. Used by: Irula, Muduga, Kuruma, Paniya, Kuruma and Kattunaikka tribes. 

5. 1. 4. Pleurotus ostreatus (Jacq.) P. Kumm., Führ. Pilzk. (Zerbst): 104 (1871). 

 Basidiocarp were both medium and  large, pileus 5.58 - 9.28 cm in diameter 

reniform to convex with a shallow depression to infundibuliform; surface grey at young 

later light grey with pale centre; smooth, greasy margin in-rolled  to wavy. Lamellae 3.8 - 

7.8 cm, decurrent, crowded, white. Lamellulae present. Stipe 1.86 - 2.90 cm long and 0.5 - 

0.75 cm thick (Fig.7). Eccentric to centric stem. Flesh white and thick. Smell pleasant 

mushroomy. Spore print whitish grey. Spores 6.6 - 7.85 x 3.2 - 4.25 µm. Cheilocystidia 

present, pleurocystidia absent. Wide variation in colour, morphology, stalk size were 

observed in the collected specimens.This may be due to the  difference in variety. 

P.ostreatus varied in stalk size, colour and  or based on fructification temperature (Marino 

et al., 2003). Collected from: Padavayal, Narasimukku (Acc. No. 408).  

Ecology and habit: On fallen trees of Persea macrantha, Artocarpus hirsutus, Tectona 

grandis and on forest trees as small / large  clusters.  

Irula, Muduga and Kurumba tribes were using this mushroom for food 

5.1. 5. Cantharellus minor Peck, Ann. Rep. Reg. N.Y. St. Mus. 23: 122 (1872) [1870]. 

 Small basidiocarp, pileus 0.95 - 1.82 cm diameter, convex at first shallowly 

depressed, later infundibuliform surface deep orange yellow fading with age to yellowish 

white, dry, and glabrous. Margin recurved. Lamellae false narrow, irregularly forked, 

decurrent. Flesh yellow and thick. Stipe 2.45 - 3.2 cm x 4.5 - 5.29 mm, central, cylindric, 

solid orange yellow (Fig. 8). Context butter yellow. Spore print yellowish white. Spores 

broadly ellipsoidal and 4.15  -  4.69 x 2.15 - 2.85 µm in size. Collected from 

Manthammutty hairpin, Ponkuzhy (Acc. No. 429). 

Ecology and habit: Highly littered dipteriocarpus forest, In and around Shorea roxburghii, 

Hopea parviflora tree roots near road sides and riversides as  scattered. These mushrooms 

are abundantly seen on Attappadi hairpin. Used by : Kattunaikka. 

5.1.6. Cantharellus cibarius Fr., Syst. mycol. (Lundae) 1: 318 (1821). 

 Medium sized fruit body with distinctive colour and shape, pileus 3.6 - 5.4   

diameter, convex at first. Flattened with irregular incurved margin, later wavy and 

depressed at centre, later infundibuliform. Surface deep egg yellow fading with age, 

hygrophanous, and glabrous. Margin incurved and enrolled. Lamellae false, narrow, 

irregularly forked, decurrent. Flesh yellow and thick. Stipe 4.6 - 5.6 cm x 7.8 - 9.8 mm, 

central, cylindric, solid yellow (Fig. 9). Context butter yellow. Spore print pale yellow, 7 - 

8.5 x 4.8 -5.8 µm and ellipsoidal. Collected from: Manthammutty hairpin, Ponkuzhy (Acc. 

No. 413).  

Ecology and habitat: Ecology and habit: On highly littered soil of dipteriocarpus forest as 

individual and scattered/paired.  Easily detected by its apricot like smell.Used by Paniya 

and kattunaikka tribes.  



5.1.7. Coprinellus micaceus (Bull.) Vilgalys, Hopple & Jacq., Taxon 50(1): 234 (2001). 

 Basidiocarp small. Plieus 2.66 - 3.56 cm high and of similar diameter when open 

out. At first ovoid, covered with white granules, the remains of veil and then expand to bell 

shaped with split. Some times rolled back margin that is lined and grooved almost to 

centre. Cap colour ochre brown with a russet central eye and turns grey brown as it ages. 

Lamellae are adnate, close, moderately broad, white turning purple browned then 

blackening (Fig. 10). Auto digesting gives a black inky fluid. Stipe 5.5 - 6.4 cm tall and 

2.12 - 3.85 mm diameter. White discolouring to brown in lower part. Spore print is dark 

brown, 6.2 -11 x 4-6 µm, spores ellipsoidal to shed shaped. Collected from: Anawai (Acc. 

No. 424). 

 Ecology and habit: Under/associated with herbs roots on loose  humus rich soil as small 

groups. Used by Kurumba and  Kattunaikka tribes. 

5.1.8. Lentinus bambusinus T.K.A. Kumar & Manim., Mycotaxon 92: 119 (2005). 

 Medium to large sized basidiocarp on bamboo stumps. Pileus 4 - 8.04 cm diam., 

at first convex with a depression, infundibuliform at maturity, white with reddish tint at 

young become dull white to yellowish white, fine squammules on young ones (Figure 14 b 

& c). Margin incurved and smooth at young later irregularly lobed. Lamellae free, close 

deeply decurrent.Surface yellowish white. Lamellulae present. Stipe 3.57 - 5.24 x 0.24 - 

1.98 mm, central, cylindric, solid; surface whitish, become yellow or brown and tapering to 

the base (Fig.11). Context white. Spore print white, spores 4.78 - 5.71 x 3.8 - 4.5  µm. 

Cheilocystidida and gloeocystidia present. Collected from Ponkuzhy (Acc.No. 425). 

Ecology and habit: Seen on stumps and roots of bamboo tree. Used by Paniya and 

Kattunaikka tribes. 

5.1.9. Schizophyllum commune Fr., Observ. mycol. (Havniae) 1: 103 (1815). 

 Basidiocarp small, fan shaped, or shell shaped. Pileus 2.25 - 3.7 cm diameter white 

to grey. Surface covered with small hairs, margin irregular. Lamellae folded,  split down 

the middle, grey in colour. Stem absent (Fig.12). The basidiocarp consisting of only 

generative hyphae which were septate, thin walled, clamped and differentiated into thin 

basidia. Spore print white, 4-4.5 x 1.4-1.8 µm, elliptical and smooth. The collected 

specimen were compatible with the reports of Amee et al. (2009). Collected from: Anawai, 

Muthanga (Acc. No. 428).  

Ecology and habit: On fallen trees such as  Mangifera indica , Artocarpus heterophyllus, 

Erythrina variegata, Ficus racemosa, Bambusa bambo, etc. Used by Irula, Kurumba, 

Kuruma, Paniya, and Kattunaikka tribes. 

5.1.10. Phlebopus portentosus (Berk. & Broome) Boedijn, Sydowia 5(3-6): 218 (1951). 

 Large basidiocarp. Plies 8.37 ±16.69 cm diameter, convex becoming plano 

convex with a depression. Surface fleshy olive brown, slimy when wet, smooth and 

glabrous; margin involute. Context butter yellow. Hymenophore tubulate, lemon yellow 

7.75 - 9.8 mm wide, bruised on cutting, pores greenish yellow. Stipe 5.1 - 7.25 cm x 3.37 - 



4.5cm, central, cylindric with swollen base, solid; surface olive brown, bruised when cut. 

Spore print olive brown (Fig 13). Spores ovoid, olive brown. Collected from: 

Thakarampady- Wayanad (Acc. No. 410). The descriptions were similar to the earlier 

report Varghese et al. (2010) except in size. This may be due to difference in habitat. 

Ecology and habit: On humus rich soil under jack fruit tree (Atrocarpus heterophyllus) as 

solitary and scattered. Used by Paniya, Kuruma and Kattunaikka tribes. 

 Besides food value all the ten selected wild mushroom species have ethnomedicinal 

applications.  Tribes use wild mushrooms to treat various ailments such as  general health; 

cold, cough and asthma; arthritis and body pain; for various skin diseases; gynaecological 

problems and few specific diseases such as cancer and cholestrol.  Significant variation 

was observes in this knowledge and usage between tribes. Most of the mushrooms are used 

for getting immunity and for general health, it is consumed as food itself. The 

ethnomedicinal usage of selected wild edible mushrooms are detailed  in Table 3. 

Table 3. Ethnomedicinal Usage of Wild Edible Mushrooms under Study 

Wild edible 
mushroom

Ethnomedicinal usage Used by Tribes

Termitomyces 
microcarpus

For the treatment of anaemia in children. 
To reduce  bleeding in ladies, for easy delivery, 
for general health

Irula, Muduga, 
Kurumba, Kuruma, 
Paniya, Kattunaikka

Termitomyces heimi Health booster, for 
weakness and for convalescence

Irula, Muduga, 
Kurumba, Kuruma, 
Paniya, Kattunaikka

T e r m i t o m y c e s  
clypiatus

General Health Irula, Muduga, 
Kurumba, Kuruma, 
Paniya, Kattunaikka

Schyzophyllum 
commune

Cough and cold, 
For skin diseases, for stomach problems, 
immunity

Irula, Muduga, 
Kurumba, 
Kattunaikka

Coprinus micaceous Heal wounds, leech biting, 
general health

Kurumba,

Pleurotus ostreatus Body pain, arthritis, general health Irula, Muduga, 
Kurumba, Kuruma, 
Paniya, Kattunaikka

 Cantharellus 
cibarius 

Anaemia, gynaecological problems Kattunaikka, Paniya

 Cantharellus minor Anaemia, general health, gynaecological 
problems

Kattunaikka,

Lentinus bambusinus  Immunity and Weakness Kattunaikka, Paniya

Phlebopus 
portentosus

General health Kattunaikka, Paniya



Fig. 4. (a-b)Termitomyces microcarpus.- Fruit body (c) Spore print, (d)  Dried fruit 

body 



Fig. 5 (a-c)Termitomyces heimii - Fruit body, (d) Spore print, (e) Dried fruit body 



Fig.6 (a-c)Termitomyces clypiatus - Fruit body, (d) Spore print, (e) Dried fruit body 



Fig.7 (a-c)Pleurotus ostreatus- Fruit body, (d) Spore print, (e) Dried fruit body 



 

Fig.8 (a-c) Cantharellus minor- Fruit body, (d) Spore print, (e) Dried fruit body 



Fig.9  (a-c) Cantharellus cibarius - Fruit body, (d) Spore print, (e) Dried fruit body 



Fig.10  (a-b) Coprinus micaceous- Fruit body, (c) Spore Print, (d) Dried Fruit Body 



Fig.11  (a-c) Lentinus bambusinus   - Fruit body, (d) Spore Print, (e) Dried Fruit Body 



 

Fig.12  (a-b) Schizophyllum commune   - Fruit body, (c) Spore Print, (d) Dried Fruit 

Body 



Fig.13  (a-c) Phlebopus portentosus  - Fruit body, (d) Spore print, (e) Dried Fruit Body 



5.2. Nutritional and Biochemical Content of Wild Edible Mushrooms 

 The nutritional content of most of these mushrooms were not reported previously 

except few parameters of Pleurotus ostreatus, Schizophyllum commune,Termitomyces 

microcarpus and Cantharellus cibarius. The whole mushroom samples, without division 

into pileus and stipe were used for nutritional profiling. Except moisture percentage all the 

other parameters were determined by g/100g on dry weight basis. Nutritional composition 

of all the ten wild edible mushrooms of at least three individual experiments were shown in 

Table 4 in mean ± SD (Standard deviation) and  analyzed using one-way analysis of 

variance (ANOVA) followed by Tukey’s HSD Test. The mean values of all the assayed 

parameters revealed significant differences (p < 0.05) in all proximate composition. 

 Moisture content in food is required for hydrolysis process of energy formation and 

digestion. It is an important indication of the shelf life of mushroom. Moisture content of 

the wild edible mushrooms studied here ranged between 85.73± 0.1 g/100 g for 

Coprinellus micaceus to 93.47± 0.8 g/100 g for Pleurotus ostreatus. The earlier workers 

also got similar findings that mushrooms generally contain a high moisture percentage that  

ranges between 80 and 95 g/100 g. Dry weight vary with an average significant range 

6.53± 0.8 to 28.25± 0.1g/100g. It was highest for Pleurotus ostreatus and lowest  for 

Coprinellus micaceus. 

 FAO has been recognized mushrooms as proteinaceous food of the countries 

depending largely on cereals due to its high quantity and quality of proteins. Amongst the 

worked out species maximum protein content has been found in Termitomyces microcarpus 

(34.53±0.13g/100g) followed by Cantharellus cibarius (33.28±0.00g/100g) while 

Pleurotus ostreatus (23.61±0.20) contained lowest amount of protein per 100 gram of dry 

sample. Tolera and Abera (2017) reported slightly higher protein content in  P.ostreatus 

(24.99%) as compared to this study. The observed protein content of Termitomyces 

microcarpus was similar to those reported by Johnsy et al. (2011).  Kumari et al., (2011) 

evaluated nutritional composition of eighteen different wild Cantharellus mushrooms of 

North Western Himalayas and protein content was the principal macronutrient that ranged 

from 22 - 43%. Those observation was similar to the present  study (Cantharellus cibarius 

33.28 and Cantharella minor 28.38g/100g). The difference in protein content between and 

with in the mushrooms may be due to the difference in genetic structure of species, or 

physical and chemical differences in growing medium. 

 Wani et al. (2010) reported that fats present in mushrooms are mainly unsaturated 

fatty acids, and its content is very low when compared to protein and carbohydrate. Similar 

result was obtained during the present study. Fat content ranged between 1.1±.0 to 2.3±.0 

g/100g for Coprinellus micaceus to Pleurotus ostreatus.   



  



 Carbohydrate content was the highest constituent in mushrooms and varied between 

32.64g/100 g for Termitomyces clypiatus to 59.82 g/100g for Lentinus bambusinus. The 

carbohydrate content of Termitomyces microcarpus (55.4 ± 0.7g/100g) was higher than 

those (46.53 ± 1.01g/100g) reported by Johnsy et al. (2011). Manikandan (2011) observed 

that total carbohydrate content in mushroom varies from 26-82% on dry weight basis in 

different species. Th e carbohydrates content in the studied mushrooms significantly 

differed between mushrooms. Considerable portion of mushroom carbohydrates is in the 

form of polysaccharides has immuno-stimulatory, anti-tumour activities and therapeutic 

properties against metabolic syndrome. Mushroom polysaccharides are also found to be 

potentially ideal ingredients for the formulation of novel functional foods and 

nutraceuticals. The relatively high carbohydrates content observed in the studied samples 

confirm its high nutritional value and medicinal applications.  

 Mushrooms are potential source of dietary fiber including oligosaccharides and cell 

wall polysaccharides, of which glucans are the major fiber polysaccharides together with 

chitin .The fibre content in food ensure the peristaltic regularity, maintain good bowel 

health. So the food with more fibre help in weight loss and healthy weight maintenance. 

More than 10g/100g of fiber content was observed in most of the wild edible mushrooms 

studied except for Coprinellus micaceus (6.5 ± 0.3g/100g), Schizophyllum commune (7.1± 

0.2g/100g) and Pleurotus ostreatus (9.5 ± 0.2g/100g). Highest fibre content was observed 

in Lentinus bambusinus (23.1 ± 0.3g/100g)). Energy value was highest for 562.3 ± 5.0 

K.Cal for Lentinus bambusinus followed by Termitomyces microcarpus (533.7 ± 4.9 

K.Cal) and Cantharellus cibarius (454.9 ± 5.0 K.Cal). Ash content is an index of various 

minerals present in mushrooms and it ranged from 5. 9 ± 0.1 to 15.2 ± 0.3  g/100g for 

Coprinellus micaceous to Termitomyces heimii. 

 Among the dietary factors, the mineral nutrients sodium, potassium, calcium, and 

magnesium are of particular interest due to their role in disease prevention. The mineral 

composition in g/100g of the ten wild edible mushrooms were presented in Fig. 12. The 

abundant minerals was calcium among all the studied species, it ranged 1.73g/100g for 

Cantharella minor to 2.74 g/100g in Schizophyllum commune. Higher intakes of calcium 

from foods  having  low-fat dairy sources such as mushrooms will decrease the risk of 

colon cancer, maintain strength of bone, normal function of nerves and muscles (Wani et 

al., 2010). Potassium content varied  from 0.84g/100g from Phlebopus portentosus to 1.29 

g/100g in Cantharellus minor. Magnesium content was highest for Cantharellus minor 

(0.71g/100g) and lowest for Coprinellus micaceous (0.122g/100g). Highest iron content 

was observed in Schizophyllum commune (0.92g/100g) and lowest  was for Phlebopus 

portentosus (0.64g/100g). Sodium was relatively less in the studied mushrooms, it varied 

between 0.217 g/100g to 0.395g/100g for Termitomyces clypiatus and  Schizophyllum 



commune. The study of Gbolagade (2006) observed high content of calcium in some wild 

Nigerian mushrooms. In our study, all the mushrooms possess mineral contents in the order 

Calcium > Potassium > Magnesium > Iron > Sodium. The difference in observation of 

mineral content in studies may be due to the difference in growth conditions of wild  

mushroom. The mineral proportions in mushrooms vary according to species, age, the 

diameter of the fruiting body and also depends upon the type of the substratum. According 

to the National Heart Lung and Blood Institute (NHLI), healthy foods usually have low 

amounts of fat (<12 g) sodium (<480 mg) per serving (NHLBI-CHD, 2005). The sodium-

to-potassium (Na:K) ratios were shown to be key predictors of Blood Pressure and 

CardioVascular Disease outcomes (Cook, 2009) and ratios <1.0 are considered beneficial 

for health.Sodium to Potassium (Na/K) ratios of wild edible mushrooms in the present 

study were shown in Fig. 14, it ranged between 0.2 to 0.4. The low sodium and high 

potassium concentration in the studied wild mushrooms are significant as  Na/K ratio is 

less than 1. 

 Fig 14. Mineral Content of Wild Edible Mushrooms  

  

  

 The vitamin B2 (riboflavin) content (mg/100g on dry matter basis) was determined 

in the wild edible mushrooms and it ranged from 0.02-0.51mg/100g dry weight (Fig 15) . 

Vitamin C acts as a natural antioxidant and also have role as a free radical scavenger. 
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According to the review from Wang et al. (2014) the riboflavin, and ascorbic acid content 

on different mushroom species  were reported to be in a range 0.3–4.5 and 1. 3-2.7 mg /100 

g in dried mushrooms. The vitamin C (ascorbic acid) content was found in small amounts 

in studied mushrooms which in agreement with other reports (Mau et al., 2002; Barros et 

al., 2007 ). The ascorbic acid content ranged from nd- 0.85 mg/100g DW (Fig 16).  In 

Lentinus bambusinus, Coprinellus micaceous and Pleurotus ostreatus, we could not 

determined the vitamin C content. This may be due to its sensitive nature to various modes 

of deterioration (Keleş et al., 2011). 

 The amount of total phenolics in the selected wild edible mushrooms in Fig. 17 

showed significant difference between species, it varied from 2.72±0.26 to 10.38±0.28 mg 

GAE/g  dry weight (DW). The composition of phenolic contents of mushrooms generally 

found to be vary with genetic, environmental and other factors (Yidiz et al., 2015). 

Eventhough various researchers reported that mushrooms contain flavonoids (Barros et al., 

2008), amazingly the studied mushrooms  have no detectable flavonoids. Similar result 

was obtained for a work conducted on three different Pleurotus species by Yildiz et al. 

(2017) on different substratum. In a very recent study Gil-Ramírez et al. (2017) reported 

that mushrooms do not contain flavonoids since they lack required enzymes for its 

synthesis.  

 Positive DPPH test suggests that ethanol extracts of all the mushroom samples were 

scavengers of free radicals. The reducing power of the mushroom ethanolic extracts 

increased with concentration so the sample with highest antioxidant contents shows higher 

antioxidant activity and lower IC50 values (Fig 18). The antioxidant properties assayed 

herein were summarized in Table 4 and the results were expressed as IC50 values (mg 

various mushroom extracts per ml) for comparison. The 50% inhibition values (IC50) 

ranged from 3.38±0.10  to 9.79±0.14  mg/mL for Lentinus bambusinus and Coprinellus 

micaceus. The significant antioxidant properties of mushrooms are due to their bioactive 

compounds, such as polyphenols, polysaccharides, vitamins, carotenoids and minerals. 

  The correlation analysis of IC50 values and Phenol content here also support the 

mechanism of action of the extracts for the antioxidant activity with the content in phenols, 

carbohydrates and fibre. The result was consistent with the observation of other researchers 

that positive correlation between DPPH scavenging ability (%) and total phenol content  in 

mushrooms.  

  



!  

Fig. 15. Vitamin B2 Content of WEM 

!  

Fig. 16 Vitamin C Content of WEM 



!  

Fig. 17 Phenol Content of WEM 

!  

Fig. 18 DPPH (IC50) Value of WEM 



 Nutrient density scores give multiple nutritional attributes of a given food item, 

nutrient rich foods receive high scores, whereas foods that provide high calories have 

lower nutrients score. Here nutrient density score represents the mean of percent RDA per 

100 kcal of food. 100-kcal base of calculations are best suited for low-energy-density foods 

such as green vegetables  and fruits since it give high scores (Drewnowski, 2013). The 

chosen nutrient density score model is best suitable to mushrooms as it belong to  low 

energy foods. The mushrooms under study provide nutrients such as protein, dietary fiber 

potassium, magnesium, iron, calcium and other bioactive compounds with potentially 

positive health effects and relatively few calories and fat. The nutrient density score of the 

wild edible mushroom ranged from 18.42 to 28.33 (Fig.19 ). According to Di Noia (2014) 

foods have Nutrient Density Scores ≥10 can be considered as nutrient-dense food. The 

rankings on the nutrient quality of the studied mushrooms indicates that these mushrooms 

have higher nutrient density score comparable to that of fresh fruits and leafy vegetables 

(Rampersaud et al., 2012).  

Fig. 19 Species Nutrient and Mineral Score of Wild Edible Mushrooms.  

Calculated as geometric means of individual mineral scores for each mushroom species. 

Species score ≥10 indicates good  nutrient density. 
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5.3. Domestication of  Wild Edible Mushroom 

 Mushroom conservation can be obtained through conserving its natural 

environment and through domestication efforts. Most of the mushrooms with good CSI 

values and nutrient score are found to be symbiotic mushrooms except Pleurotus ostreatus 

and Schizophyllum commune. Eventhough successful initial growth of pure culture was 

obtained for Temitomyces microcapus, Termitomyces heiimi, Lentinus bambusinus, 

Pleurotus ostreatus, and Schizophyllum commune in both Potato Dextrose Agar and Malt 

Extract Agar Medium, their further growth was scanty in culture substrates. 

  The morphological characteristics of mycelia such as texture (cottony or 

floccose), density (high, regular or low), colour (off-white, white) and growth (slow, 

regular or compact) were noted by visual observation. The colour of mycelium were white 

except in Termitomyces species where it was changed from white to off-white after few 

days, the texture was compact with moderate growth rate in T.heimii and slow growth in 

T.microcarpus. Lentinus bambusinus and P.ostreatus mycelia  showed  regular texture  

with clear concentric rings and fast growth. The concentric rings were remained 

prominently present with age in Lentinus bambusinus. In Schizophyllum commune 

mycelium was floccose with high density and fast growth in 2-3 days after that the growth 

became slow. Culture media play s an important roles for the optimum mycelial growth of 

different fungal species,  Both the medium PDA and MEA are best fitted for the culturing 

of the studied mushrooms (Fig.20). Eventhough scientists attempt to domesticate 

Termitomyces on in-vitro, did not yielded good results till now. 

Table 5. Mycelial Characteristics of Different Wild Edible Mushrooms 

Wild Mushroom
Mycelial Characteristics

Colour Texture Density Growth Temperature

Termitomyces heimii Off-white Cottony Compact Moderate 22-23oC.

T.microcarpus White to off 
white

Cottony Compact Slow 24-25oC.

Pleurotus ostreatus White Cottony Regular Fast 28-30oC.

Lentinus bambusinus White Cottony Regular Fast 28-30oC.

Schizophyllum 
commune

White Floccose Compact Fast, later slow 28-30oC.



!  

Fig. 20. The Growth Rate of Mycelium in Potato Dextrose Agar (PDA)  and Malt 

Extract Agar (MEA) 

 The high tribal appreciation, nutritional value and  potential medicinal uses of P. 

ostreatus and S.commune suggest them as  important functional foods or nutraceuticals. 

More than that the fast growth rate in fungal medium without contamination suggests its 

possibility of domestication in lab. It  has  been  reported  that  P. ostreatus lowers the 

serum  cholesterol  concentration  in rats, it has anti-atherogenic capabilities, so that it can 

be  used for the prevention and the treatment of oxidative stress, hypertension, and hyper 

cholesterolemia . The antimicrobial activity and immuno modulatory effect of both these 

mushroom is also proven. ‘Schizophyllan’ from  S. commune  is  effective against  head  

and  neck  cancer. Schizophyllum commune is a ubiquitous fungus well-known as a wood 

decay organism able to cause white rot and having biotechnological application. 

 Mycelial growth at the stage when it was placed on Sorgham grain was at the same 

rate as in the case with petri dishes (at a temperature of 28-30 °C), after 28±2 days the S. 

commune, and after 20 ±  2 days P.ostreatus  mycelium was ready for the next grafting. For 

both the species the  pH was kept < 5.5 and temperature at 28-300 C . Maximum growth 

rate was observed in paddy straw for both the mushrooms. The mycelium penetrate in 



substrate during spawn run stage, increasing the amount of spawn used up, and energy 

stored until fruiting bodies are formed. Reported incubation duration of Pleurotus species 

is 15-25 days (Turković, 2015), during present study incubation lasted 18 days. The 

mycelium showed compact growth with silky white in colour. The incubation duration of 

S. commune lasts for 22 days.  The growth was fast in first week, later the growth rate 

become slow and the mycelia was floccose and white. After incubation pin head formation 

started. It took about 22 ± 5 days after spawning for the production of pin head in S. 

commune (Fig. 21) whereas for P.ostreatus it took about 35±2 days. P.ostreatus took  2-3 

days to develop fully for harvesting ( Fig. 22 ). S.commune  mushroom attained harvesting 

maturity after  7-10 day both in saw dust and in paddy straw.  The size of pileus, stipe and 

weight of fruit body are comparatively higher for domesticated variety of P.ostreatus. The 

colour of fruit body was more white when compared to wild variety (Fig 23). In wild 

variety the colour  was light tan. Marino et al. (2003) reported that P.ostreatus varied in 

stalk size and colour based on fructification temperature and substrate on which it sprout. 

    The  Biological Efficiency (BE)  was  calculated  to  determine how  

the  mushrooms  utilized  nutrients  present in  the  substrates  efficiently. The BE of 

P.ostreatus in paddy was 15-17 % and 40-44% in the 1st and 2nd  flush respectively, for 

S.commune it was  8% and 12% for 1st and 2nd  flush. 



 

Fig. 21  Different Processing Steps involved in Domestication of  S.commune 

(a-b) Pure culture, (c) Spawning in Sorghum vulgare, (d) Mycelium run in paddy 

straw (e) Pin head formation (f) Mature  fruit body 



 

Fig. 22. Different Processing Steps involved in Domestication of  Pleurotus ostreatus 

(a-b) Pure culture, (c) Spawning in Sorghum vulgare, (d) Mycelium run in paddy 

straw (e) Pin head formation (f) Mature  fruit body 

d



 

Fig 23. Domesticated Mushrooms (a) S. commune (b) P.ostreatus 



6. SUMMARY AND CONCLUSION 

 The present study ‘Nutritional and Biochemical Studies of Wild Edible Mushrooms 

used by Tribes of Palghat and Wayanad Districts of Kerala,’ was conducted in the 

Department of Botany & Research Centre of St.Albert’s College, Ernakulam. The main 

objective of the study was to find out the efficiency of wild edible mushrooms used by 

tribes of Kerala as functional food. For this purpose, six mycophilic tribal communities 

were selected from two districts of Kerala: Irula, Muduga, Kurumba from Palghat and 

Kuruma, Paniya, Kattunaikka from Wayanad. Data collection was based on stratified 

random surveys,  semi structured interviews and selection of mushrooms were based on 

Cultural Significance Index scores.  

 Around 124  type of wild mushrooms were collected during the study period 

(2015-2018). 37 species belonging to 20 genera spread over 16 families and 7 orders were 

collected. The taxonomic identification of wild edible mushrooms used by selected tribes 

in Attappadi were recorded for the first time of which represented 19 species belong to 12 

genera, 9 family and 4 orders. Perusal of literature reveals that 17 species were new 

addition to wild edible food record of Wayanad  tribes . They include Agaricus campestris, 

Agaricus species, Macrolepiota procera, Lycoperdon species, Coprinellus micaceus, 

Favolaschia manipularis, Pleurotus djamor, Schizophyllum commune, Termitomyces 

unkowaan, Termitomyces entolomoides, Auricularia auricula-judae, Auricularia delicata, 

Auricularia nigricans, Lentinus cladopus, Favolus tenuiculus, Russula leelavathyi and 

Russula species. Auricularia delicata and Lentinus cladopus were recorded for the first 

time from Kerala. 

 Indigenous knowledge and usage of wild edible mushrooms as food and medicine 

and its importance in each tribal community was studied through Cultural Significance 

Index (CSI) studies. Mushroom consumption clearly differs from one ethnic group to another 

and observed that each locality and community has its own set of favourite species of 

mushrooms. Maximum mushrooms are free listed by Kattunaikka people (31) followed by 

Paniya (23), Kurumba, Kuruma (16), Irula (15), and Muduga 12.  Ten mushrooms having 

good cultural significance index (> 45) were selected for the present study and they are 

Termitomyces microcarpus, Termitomyces heimii, Termitomyces clypeatus, Lentinus 

bambusinus, Cantharellus cibarius, Cantharellus minor, Coprinellus micaceus, Phlebopus 

portentosus, Schizophyllum commune and Pleurotus ostreatus. Different nutritional 

parameters such as moisture, dry weight, protein, total carbohydrate, crude fiber, crude fat, 

total ash, energy value, vitamins and mineral contents (calcium, iron, sodium, potassium, 

magnesium) of the mushrooms were analysed. The biochemical constituents such as 

phenol, flavonoids and antioxidant activity were also tested. Except moisture all the other 

results were expressed in g/100g of mushroom in dry weight basis and all the assayed 



parameters revealed significant differences (p < 0.05) in the composition. Moisture 

content was very high in mushrooms and it ranged from 93.47 ± 0.8 to 85.73 ± 0.1 g/100 

g. The dry matter content ranged from 6.53 ± 0.8 to 28.25 ± 0.1g/100g for Pleurotus 

ostreatus to Coprinellus micaceus. Carbohydrate was the principal component for the 

studied mushrooms followed by protein and fibre and it was very low compared to protein 

and carbohydrate.  Fat content observed was very low (1.1 ± .0 to 2.3 ± .0 g/100g) in all 

the mushrooms. Ash content varied between 5.9 ± 0.1 to 15.2 ± 0.3 g/100g for Coprinellus 

micaceous to Lentinus bambusinus. Among the five minerals tested, Calcium was found to 

be the highest mineral followed by Potassium, Magnecium and Iron whereas Sodium was 

observed relatively less in all species. The Sodium-to-Potassium ratios of mushrooms were 

< 1.0 in all ten mushrooms, which is again so are considered to be beneficial for health. 

Vitamin B2 content (mg/100g on dry matter basis) ranged from 0.02-0.51mg/100g and 

ascorbic acid content ranged from nd- 0.85 mg/100g on dry weight basis. Phenolics 

content showed significant difference between species, it varied from 2.72±0.26 to 

10.38±0.28 mg GAE/g  dry weight. The anti oxidant activity was analysed to DPPH radical 

scavenging effect and 50% inhibition values (IC50) ranged from 3.38±0.10  to 9.79±0.14  

mg/mL for Lentinus bambusinus and Coprinellus micaceus. Positive correlation between 

DPPH scavenging ability with total phenol content and carbohydrate were observed. 

 The multiple nutritional attributes of the mushrooms under study were evaluated 

through nutrient density score and concluded that these mushrooms have higher nutrient 

density score with low calories of energy, comparable to that of fresh fruits and leafy 

vegetables.  

 During the study period two promising species of mushrooms P.ostreatus and S. 

commune were successfully domesticated in the lab of Department of Botany, St. Albert’s 

College. The biological efficiency of P.ostreatus in paddy straw was good (45%). More 

studies on optimizing their growth parameter are recommended for growing and 

introduction of this variety in to mushroom growing industry. This study paves a way for 

further domestication of wild mushroom species from Kerala and there by the conservation 

of the indigenous varieties.  

 Mushrooms have diverse benefits  towards humans  as  they  have  tremendous  

medicinal,  food, drug and  mineral values. Hence the words of the father of medicine , 

Hippocrates “Let food be your medicine and  medicine  be  your  food” best suits to 

mushrooms. In the changing context of climate, agricultural practices and consumption 

pattern, traditional knowledge is often ignored and less practiced. Hence mushroom 

consumption must be promoted as well as encouraged into the tribal dietary practices as it 

is the most practical and sustainable way to prevent diseases and ensure health security of 

tribal population. Encouraging the consumption of wild edibles would be one of the 

sustainable solution to the health and nutritional issues of tribal communities. 



7. OUTCOME OF THE PROJECT 

Taxonomic identification of wild edible mushrooms used by selected tribes in Attappadi 

were recorded for the first time of which represented 19 species belong to 12 genera, 9 

family and 4 orders. 

17 species were new addition to wild edible food record of Wayanad  tribes 

The mushrooms such as Auricularia delicata, Lentinus cladopus, Favolus tenuiculus, 

Schizophyllum commune and Favolaschia manipularis were new records and  so not far 

are not described in literature among the list of edible mushrooms of Kerala. 

Nutritional and biochemical evaluation of the mushrooms  such as Lentinus bambusinus ,  

Coprinellus micaceus and Cantharellus minor are reporting at the first time. These 

nutritional studies of potential wild edible mushrooms which have remained unexploited 

provide a source of livelihood and a way through for new drug discovery. 

 All the mushrooms under study have higher nutrient content  and antioxidant ability 

with low calories of energy, comparable to that of fresh fruits and leafy vegetables.  

The beneficial effects of these mushrooms will undoubtedly have an impact on 

nutritional therapy; they also represent a growing segment of today’s food industry. Be- 

sides, these mushrooms might be used directly in diet and promote health, taking 

advantage of the additive and synergistic effects of all the bioactive compounds present. 

Two promising wild edible mushrooms having functional property  were domesticated in 

lab 

The two domesticated wild edible mushrooms after optimizing growth parameter studies 

can be recommended for cultivation and introduction of this variety in to mushroom 

growing industry.  

Submitted a PhD thesis with the support of KSCSTE, Back to lab Project of Woman 

Scientist Division. 

Popularisation of less known wild edible mushrooms used by selected tribes in Kerala 

through Scientific papers and presentations in relevant conferences 
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8. SCOPE OF FUTURE WORK  

The pharmacological potential of these mushroom could be traced 

Optimization studies on growth parameters of domesticated mushrooms, large scale 

culturing  and introduction of this variety in to mushroom growing industry 

Can explore the possibility of value added products using these wild mushrooms 

Can setup Mushroom product units  in the tribal areas  for  socio- economic uplift of 

tribals   

Further domestication studies of possible varieties of wild edible mushrooms. 
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