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ABSTRACT 

The present scenario of rising population, malnutrition, depleting agricultural land, rise in 

environmental pollution and need for quality food production in our country is quite challenging. 

In this context, mushrooms emerge as a promising substitute that can resolve all these issues upto 

a certain extent. They are higher fungi, rich in protein (providing all the essential amino acids), 

low in fat, and contains relatively higher amounts of carbohydrates and fiber. Although India is 

endowed with favorable natural agro-climatic conditions and plenty of agro-wastes that could be 

exploited for cultivation of diverse mushroom species, yet our country does not have any 

significant status either as a mushroom producer or as a consumer. Cultivation of only three 

mushroom species is popular in the country i.e Agaricus, Pleurotus and Volvariella. Shiitake 

(Lentinus edodes), the most popular and third largest cultivated mushroom species in world is 

known for its immunomodulatory actions and therapeutic implications but has only limited 

popularity in our country. Despite sporadic research efforts to standardize its cultivation 

technology in India, it could not reach the commercial level, as available technology is not viable 

and henceforth it’s cultivated and consumption is restricted. The present study was centered on 

designing a unified approach for the popularization of L.edodes by conducting extensive R & D 

in the area of its cultivation, nutraceutical and nutritional properties, value added product 

development and consequent awareness generation among people for its wider dissemination and 

acceptability. 

 Locally available saw dust substrate was initially screened for its potential to support the 

growth of shiitake mushroom. Out of all the selected substrates, mixed saw dust substrate 

supported maximum growth. The saw dust was supplemented with nitrogen sources namely 
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wheat bran, mustard cake and cottonseed cake at 0, 2, 3, 5, 10, 20%. The analysis of the 

substrates revealed good amount of nutrients that increased the mushroom yield. Maximum yield 

of 60.87% was attained in case of 2% cottonseed cake supplementation giving an average 

increase of 25% over the control. Mushroom fruit bodies obtained from supplemented substrates 

were found to be rich in proteins, amino acids and minerals (N, P, K, Fe, Zn, Mn) but low in fat 

and sugar content. Significant degradation of celluloses, hemicelluloses and lignin (quantitatively 

estimated) was found in spent (having 2% cotton seed cake supplementation) with good manurial 

values. The supercritical CO2 extraction revealed increase in the extract yield upon addition of 

5% methanol as co-solvent. Also, more no of compounds were present in the supercritical extract 

as compared to the solvent extract with the predominance of Linoleic acid (41.94%). Extraction 

and quantification of β-glucans in the fruit bodies was carried out by megazyme kit assay, 

HPLC, FTIR and NMR studies. Quantification by megazyme conceded highest β-glucan content 

i.e. 56.71 g/100g. FTIR, HPLC and NMR studies confirmed the presence of β-glucan in the 

isolated polysaccharides. Nutraceutically enriched fruit bodies were successfully utilized to make 

value added products like cookies and pickles. Cookies made with 10% shiitake powder were 

found to be highly acceptable with increased quantity of protein, minerals and β-glucan. Out of 

the two varieties of pickles developed i.e. sweet and sour and salty, the salty pikles were highly 

acceptable on sensory parameters. The mushroom based value added products were highly 

acceptable at the rural villages especially among children over the control cookies. The profit 

analysis indicated that processing of shiitake into value added products might offer great 

investment returns over fresh shiitake mushroom and will also augment farmer’s income. Field 

surveys, group discussions, workshops and practical demonstrations were carried out in order to 

popularize shiitake mushroom. It was observed that there was a lot of interest among people to 
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adopt mushroom cultivation as an entrepreneurship. An integrated strategy for continual 

development through mushroom technology for sustainable rural development and to ensure 

nutritional security is thus presented here. 
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