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ABSTRACT
Mushrooms are recognized as functional foods due to their rich composition of proteins, vitamins, minerals, dietary fiber, and bioactive compounds with antioxidant and immunomodulatory properties. However, their high perishability restricts consumption and limits market potential. This study focused on the development of innovative mushroom-based food products including brownies, cookies, soufflé, paniyaram, juice, and popcorn, with the aim of enhancing shelf life, consumer acceptability, and profitability. The products were prepared using standard recipes with mushroom powder as a functional ingredient, and evaluated through sensory analysis, cost–benefit assessment, and consumer preference studies. Results indicated that mushroom cookies received the highest sensory scores across taste, texture, and overall acceptability, while mushroom paniyaram exhibited the maximum benefit–cost ratio due to its low production cost. Mushroom brownies and popcorn also showed good market potential as nutritious snack options. Overall, value addition substantially improved consumer appeal and economic returns, demonstrating that mushroom-based innovative products can serve as sustainable, health-promoting alternatives to conventional foods. Expanding their commercialization could support farmer income, reduce post-harvest losses, and strengthen food and nutritional security.
Keywords: Mushroom, Value addition, Functional food, Sensory evaluation, Benefit-cost ratio, Nutritional security
INTRODUCTION 
 Mushroom production grows wider day by day due to its sustainable, relatively easy process. But contrary to its production, there does not seem to be a significant increase in its demand or supply especially in India due to lack of awareness about value enrichment or minimalizing its perishability. It is not only a good source of high-quality protein, but are rich in vitamin B, selenium, copper, phyto-nutrients, beta glycine which contribute to immune-boosting, antioxidant, anticancer, anti-inflammatory properties. Current era is characterized by greater awareness about quality and, above all, with the demand for the readymade or ready-to-make food products. As mushrooms contain high moisture and are delicate in texture, these cannot be stored for more than 24 hours at the ambient conditions of the tropics. This leads to weight loss, veil opening, browning, liquefaction and microbial spoilage of the product making it unsalable. Effective processing techniques will not only prevent the post-harvest losses but also result in greater remuneration to the growers as well as to the processors. Value can be added to the mushrooms at various levels, right from grading to the readymade snacks or the main-course items. Additionally, flavour and bioactive extracts can be used in the production of mushroom-infused beers, wines, spirits, and functional drinks. 
The India market accounted for a share of around 2% of the global mushroom market in 2023. As of 2020, India ranked among the world's top producers of mushrooms, with an annual yield of 487 thousand tons, or 2% of the world total. The Indian mushroom industry is anticipated to be driven by farmers' growing preference for mushroom farming due to its higher profitability and greater export potential. The India mushroom market size was estimated at USD 1.18 billion in 2023 and is expected to grow at a compound annual growth rate (CAGR) of 12.7% from 2024 to 2030. The growing vegan population's demand for a diet high in protein is anticipated to be a major driving force in the market over the course of the forecast period. 
Mushroom value addition is increasingly important due to the highly perishable nature of fresh mushrooms, which typically have a short shelf life of just a few days. By processing mushrooms into various value-added products such as dried slices, powders, pickles, soups, and snacks, producers can significantly extend their usability and reduce post-harvest losses. This not only helps in managing surplus during peak harvest seasons but also stabilizes farmers’ income by opening up new marketing channels. With mushrooms being rich in protein, fiber, and medicinal compounds, their transformation into health supplements and functional foods adds further appeal. Additionally, value addition supports rural entrepreneurship, creates employment opportunities, and boosts export potential by enhancing product quality and shelf stability. Therefore, promoting mushroom value addition is essential for economic, nutritional, and sustainable development in the agricultural sector. 
OBJECTIVES 
· To increase the shelf life and consumption of mushrooms by public through value addition of mushroom and making into appealing to all kinds of consumers. 
· To combat malnutrition, health concerns and food security through increased percentage of production and demand of mushroom products, thereby increasing the income received through it. 
· To make mushroom into highly nutritional, easily consumable, palatable, affordable and delicious products. 
REVIEW OF LITREATURE 
2.1.   VALUE ADDITION IN MUSHROOM  
Wakchaure, G.C., Shirur, M., Manikandan, K., & Rana, L.R. (2010), has discussed about the development of some novel value-added products that were undertaken from the fresh dried oyster mushroom. A good quality of crunchy oyster mushroom biscuits, comparable with the commercially available biscuits in terms of appearance and taste in addition with preparation of pickle mushroom, mushroom soups, mushroom jam, mushroom patties and pakodas from fresh oyster mushroom. 
  Nagulwar, M.M., More, D.R., & Mandhare, L.L. (2020), describes the importance of value addition in mushroom and various bioactive substances present in mushrooms and the content and type of biologically active substances may vary considerably in edible mushrooms, their concentrations of these substances are affected by difference in strain, substrate, cultivation, developmental stage, age, storage age, storage conditions, processing & cooking practices. 
Farooq, M., Rakha, A., Hassan, J.U., Solangi, I.A., Shakoor, A., Bakhtiar, M., Khan, M.N., Ahmad, I., & Ahmed, S. (2021), this study is designed to enhance dietary and physicochemical properties of mushroom powder enriched muffins and to find out the nutritional profiling of mushroom enriched muffins and assessment of their antioxidant potential 
Kaur, K., Sharma, R., Srivastava, I., Kaur, S., & Mehrotra, R. (2022), discusssed that several varieties of mushrooms are consumed and cultivated throughout the world for their important nutritional benefits and medicinal properties. The review outlines the nutritional composition of mushrooms as well as the recent research that highlights the therapeutic potential of various mushrooms. The review describes the array of health benefits offered by mushrooms including their antioxidant, antitumor, hypoglycaemic, hypocholesterolaemia, and immunomodulating effects.  
Priyanka Devi and Dr. Kamini Jain (2022) have stated various reasons like palatability, health benefits, nutritional richness and to incorporate mushroom in diet and various factors affecting nutritional value of the mushroom. It also discusses about various nonconventional value-added products such as mushrooms pickle, jam, sauce, candy, preserve, chips etc. from fresh mushrooms whereas from the dried mushroom powder value added products like instant soup mix, bakery products, papa, nuggets. 
Manjit singh and shwet Kamal (2012) provides insights on market opportunities for mushroom-based food products and discusses about how India is a big market and increase of per capita consumption even up to 100 g will help growers to market over 1.00 lakh ton mushrooms within the country. 
 
2.2NUTRITIONAL, HEALTH BENEFITS, AND NUTRACEUTICAL VALUE OF MUSHROOMS
Mushrooms are gaining growing recognition as functional foods due to their rich nutritional composition and potential therapeutic properties. According to Cheung (2010), mushrooms are naturally low in calories but are abundant in proteins, carbohydrates, dietary fiber, vitamins, and essential minerals. They have long been valued not only for their unique umami flavor but also for their medicinal properties, particularly in traditional Chinese medicine. Mushrooms contain several bioactive secondary metabolites, including phenolic compounds, sterols, and triterpenes, which have demonstrated pharmacological activities such as antitumor, antioxidant, antiviral, and hypocholesterolemic effects in both in vitro and in vivo studies.
The nutritional profile of mushrooms varies depending on species, growing conditions, and developmental stage. As reported by Ukwuru and Muritala (2018), carbohydrates constitute about 50–65% of the mushroom fruiting body, while their protein content ranges between 33% and 50%. Cultivated mushrooms generally contain higher levels of saponifiable lipids than wild types. They are also rich in B-complex vitamins, including thiamine, riboflavin, pyridoxine, pantothenic acid, nicotinic acid, folic acid, biotin, and cobalamin, which are essential for maintaining metabolic and nervous system functions. Environmental factors, maturity stage, and harvesting conditions significantly influence their overall moisture and nutrient composition.
The potential of mushrooms as functional and nutraceutical foods has been highlighted by Aida et al. (2009), who emphasized their role as natural prebiotics due to the presence of complex carbohydrates such as chitin, hemicellulose, β- and α-glucans, mannans, xylans, and galactans. These compounds promote gut health by stimulating beneficial intestinal microbiota. The rising global demand for health-promoting foods has encouraged the development of mushroom-based dietary supplements, fortified products, and nutraceutical formulations aimed at improving human health and immunity.
Further evidence from Sadler (2003) and Andre et al. (2010) indicates that mushrooms are an excellent source of insoluble fiber in the form of chitin and β-glucans, which contribute to cholesterol regulation and digestive health. They are low in total fat but rich in unsaturated fatty acids, accounting for approximately 75% of total lipid content, thereby supporting cardiovascular health.
Chang and Wasser (2012) reported that medicinal mushrooms exhibit over 120 therapeutic functions, including immunomodulatory, antitumor, antioxidant, antibacterial, antifungal, antiviral, hepatoprotective, anti-diabetic, and detoxifying activities. Mushroom-derived polysaccharides, particularly β-glucans, have been extensively studied for their immune-stimulating and antitumor properties and are used in modern medicine as natural immunotherapeutic agents.
More recently, Ibrahim et al. (2022) investigated the fortification of common food products such as waffles, breadsticks, and salad cream with dried mushroom powder (DMP) and observed significant improvements in nutritional value, particularly in vitamin D, protein, and fat content, along with enhanced antioxidant activity. The study recommended incorporating 3% DMP in food formulations to help meet daily vitamin D requirements and improve overall dietary quality.
In summary, mushrooms represent a versatile source of nutrition and bioactive compounds, offering a wide range of health benefits that support their classification as nutraceutical and functional foods. Their integration into the modern diet not only enhances nutritional intake but also contributes to disease prevention and improved public health outcomes.
2.3. MUSHROOM AS AN ALTERNATIVE FOR MEAT: 
Chirat sirimuangmoon, soh min lee, Jean xavier Guinard, Amy Myrdal miller., (2016) argues that mushroom is one of the plant-based alternatives that can be used as a healthy substitute for meat and a mitigating agent for sodium reduction. They conducted a study, where 147 Northern Californian consumers evaluated six beef taco blend recipes with different meat, mushroom, and salt amounts. Results showed that flavour and texture were the most important drivers of liking. Consumers preferred samples without salt reduction more than those with reduced salt. The study identified four clusters: those who liked 100% beef and 80% meat substitutes, those who preferred meat/mushroom blends, plant-baseddiet consumers who disliked 100% beef but liked mushroom-based blends These findings could be useful to devise culinary strategies and sensory insights to improve the flavor and consumer appeal of health-promoting plant-based foods without negatively affecting nutrition quality. 
 
Kimia Haji Ali Pashaei, Kiyavash Irankhah, Seyyed Reza Sobhani discusses about how, Red and processed meat (RPM) contributes to 14-30% of human-made greenhouse gas emissions. Intensive farming practices for RPM lead to deforestation, increased demand for animal feed, and resource depletion. Producing meat-based protein requires more land, water, fuel, fertilizer, and pesticides than plant-based protein. While mushroom stands out as a high-quality protein source as it contains all the nine essential amino acids providing a complete protein profile, making them an excellent dietary choice, especially for vegetarians and vegans. Additionally, mushrooms are more economical and sustainable than animal proteins and other plant sources such as soy, peas, lentils, and nuts requiring fewer resources. So, they conclude that mushrooms should be considered not just as a diversification source of non-animal proteins but also a superior option in many respects. 
Contato, A.G., Conte-Junior, C.A. in their article, highlight the strengths of mushrooms as versatile and sustainable meat substitutes, focusing on their nutritional profile, environmental benefits, and innovation potential. Mushrooms are gaining popularity as plant-based meat substitutes due to their high protein content, bioactive compounds. Their unique umami flavor and fibrous texture closely mimic meat, making them ideal ingredients for products such as burger patties, nuggets, sausages, meatballs, deli slices, and jerky. They offer antioxidant and anti-inflammatory benefits and have a low environmental footprint. As consumer demand for sustainable, ethical, and healthy alternatives grows, mushrooms are being integrated into food innovation. Their versatility 
in food technology and culinary uses contributes to environmental conservation. Future research should focus on improving sensory properties, enhancing nutritional value, and analyzing consumer acceptance to facilitate market adoption. 
Rangel-Vargas E., Rodriguez J.A., Domínguez R., Lorenzo J.M., Sosa M.E., Andrés S.C., Rosmini M., Pérez-Alvarez J.A., Teixeira A., Santos E.M. published studies that confirm the promissory potentialities of edible mushrooms, especially to replace main ingredients in several foods, such as meat, fat, flour and salt. They discuss how mushrooms are being used as a substitute for animal protein in meat products due to their protein content, dietary fiber, umami flavor, and fibrous texture. Edible mushrooms are significant sources of protein, accounting for 25-45% of total amino acids. Dietary fiber in mushrooms includes chitin, hemicellulose, mannans, and β-glucans. The substitution of meat by mushrooms aligns with the growing need for a plant-based diet, as proposed by Spencer and Guinard. The use of washed, scalded/cooked, and ground mushrooms as blends has been used to reduce meat content in patty formulations. Agaricus bisporus has been considered a potential meat replacer in meat-based dishes. 
MATERIALS AND METHODS 
 3.1. MUSHROOM BROWNIE 
 3.1.1. Materials needed 
· Dark compound chocolate 150g 
· ½ cup Butter  
· ½ cup Brown sugar  
· 1 cup White sugar 
· 3 Eggs 
· Salt (pinch) 
· ½ tsp Vanilla essence 
· ½ cup Mushroom powder 
· ½ cup Maida 
· ¼ cup Cocoa powder 
· Parchment paper 
3.1.2. Recipe: 
Melt dark compound chocolate and butter in a bowl by double boiling method and make sure they are evenly melted without any lumps. Take another bowl, mix brown sugar and white sugar thoroughly without any clusters. Brown sugar provides moisture enhancement leading to better texture and a unique flavour.   
Add eggs for fluffiness and beat it thoroughly. Then add maida to make dough elastic and rise. It gives brownie a lighter texture. Add Cocoa powder and compound chocolate mixture to the maida and mix them until smooth consistency is obtained.  
 
Add the pinch of salt to enhance the sweetness of the dish and vanilla essence is added to enhance the aroma. Now beat the mixture containing chocolate, cocoa powder, eggs, maida, vanilla essence using an electric beater. 
Pour the prepared batter into prepared pan. Spread the small pieces of chocolate on top of the set batter for toppings. Bake it in the pre heated oven until top turns dry and the edges start to pull away for 15 to 20 minutes. Cut the brownie in desired shape using brownie cutter or pastry cutter. 
Let it cool. 
 
	S.NO 
	PARTICULARS 
	QUANTITY(g) 
	PRICE(₹) 

	1 
	  Dark compound chocolate  
	                   150 g 
	                   150 

	2 
	                 Butter 
	                      200 g 
	                       140 

	3 
	             Brown sugar 
	                      200 g  
	                        30 

	4 
	             White sugar 
	                      400 g 
	                        20 

	5 
	                   Eggs 
	                            3 
	                        18 

	6 
	             Mushroom 
	                      100 g 
	                        25 

	7 
	                 Maida 
	                      150 g 
	                        10 

	8 
	          Cocoa powder 
	                        35 g 
	                         55 



Table 1 Materials required for mushroom brownie 
3.1.3. Flowchart: 

Chart 1 Flowchart showing preparation of mushroom brownie



                                    Pre-heat the oven to 180 degree celsius. 
                                                             

Melt dark compound chocolate and butter  in a bowl by double boiling method. 
                                                               

In a bowl, mix brown sugar and white sugar thoroughly without any clusters. Add eggs and beat it thoroughly.   

                                                             
Then add maida, cocoa powder and chocolate mixture to it and mix them until smooth consistency is obtained. 	
              

                              
  Add the pinch of salt and vanilla essence to it. 
                                                                                       	 
Pour the prepared batter into prepared pan. And add small chocolate pieces as toppings. 
 	 

Pour the prepared batter into prepared pan. Bake it in the pre heated oven until top turns dry and the edges start to pull away for 15 to 20 minutes. Let it cool briefly before serving it 
 
3.2. MUSHROOM COOKIES: 
3.2.1. Materials needed: 
· 12 tbsp. – unsalted butter (softened) 
· 1 cup – brown sugar 
· 2 large – eggs  
· 1 tsp - vanilla extract 
· ½ tsp. – baking soda 
· ⅛ tsp. – salt 
· 4 ½ cups – all-purpose flour (maida) 
· 1 ½ cup mushroom powder  
 
 
 
3.2.2. Recipe: 
In a bowl beat softened butter and brown sugar together well until creamy using an electric mixer. Scrape down the sides of the stand mixer bowl with a  to make sure the  butter, and sugar are well combined, and beat again for additional 30 seconds. 
 
Then add 2 large eggs, 1 tsp vanilla extract and beat the batter until fluffy about a minute. Measure out the flour, baking soda, and salt and sift the flour mixture into the batter batter and sugar mixture. Using a silicone spatula mix everything until well combined. 
 
Put the dough in a floured surface to shape and to fit into the desired pan/container, lined with Parchment paper and after cutting it into desired shape, freeze it for an hour (optional). 
Preheat the oven to 3500 F.  After removing the biscuits from freezer, bake biscuits in the preheated oven until the top layer turns golden brown for about 30minutes. 
 
	S.NO 
	PARTICULARS 
	QUANTITY(g) 
	PRICE 

	1 
	Dark compound chocolate 
	150 g 
	150 

	2 
	Butter 
	200 g 
	140 

	3 
	Brown sugar 
	200 g 
	30 

	4 
	Eggs  
	3 nos 
	21 

	5 
	Mushroom powder 
	100 g 
	25 

	6 
	Maida  
	150 g 
	10 

	7 
	Cocoa powder 
	35 g 
	55 



 
Table.2 Materials required for mushroom cookies 
 
 
3.2.3. Flowchart:
 Chart 2 Flowchart showing preparation of mushroom cookies
Preheat the oven to 350F.  
 

 
 
In a bowl, whisk sugar and butter. Whisk in eggs and vanilla extract. 
 
 
Slowly add the flour, salt, and baking powder and knead perfectly. Allow the dough to stand for about 5 minutes. 
 	 

 
Make small size balls using your hands. On a cookie sheet place parchment paper and arrange the cookie balls on it. 
 	 

Place the cookies in the preheated oven and bake for about 25 minutes. Remove the cookies from the oven until the top layer turns golden brown and allow to cool. 
 
3.3. MUSHROOM SOUFFLE 
3.3.1. Materials needed: 
· 4 tablespoon butter 
· Mushroom (1 cup) 
· 2 teaspoon of lemon juice 
· Oregano (optional) 
	S.NO 
	PARTICULARS 
	QUANTITY 
	PRICE (Rs.) 

	1.  
	Eggs 
	2 
	12 

	2.  
	Mushroom 
	200 g 
	50 

	3.  
	Garlic 
	50 g 
	15 

	4.  
	Maida 
	50 g 
	10 

	5.  
	Butter 
	100 g 
	70 

	6.  
	Milk 
	200 ml 
	20 


· 2 Garlic clove 
· 2 eggs 
· Required amount of salt and pepper 
· 1 cup milk. 
3.3.2.  Recipe: 
Trim and clean the mushrooms, using a soft brush. Melt 1 Tablespoon butter in a sauté pan set over medium-high heat. Add the mushrooms, and cook for 5 minutes, stirring regularly. Season with salt and pepper. 
Generously butter four 1 1/2 cup soufflé dishes, using the remaining butter, covering the entire surface area on the inside of the cups, including the rim. 
Preheat the oven to 350 degrees. 
Place the egg yolks in a mixing bowl and whisk them for 1 minute. Add the flour, salt and pepper. Mix in well 
In an electric mixer fitted with a whisk, whip the egg whites. Then pour the prepared batter into the soufflé dishes, filling them 4/5 of the way full. Be careful not to drip the batter on the rims, or the soufflés may not rise evenly. Bake it in the oven. 
 
Table.3.Materials required for mushroom souffle 
3.3.3. Flowchart:
Chart 3 Flowchart showing preparation of mushroom souffle


Melt 2 table spoon butter and add mushroom, lemon juice and garlic and sauté them in a pan for about 2 to 3 minutes until the garlic. 
 	 

Take a bowl and add sautéed mushroom and season it with oregano. 
 	 

Melt another 2 tablespoon of butter and add all-purpose flour and cook it for 2 minutes and now remove it from heat. 
 	 

Stir in milk and boil it. Add the mushroom mixture and egg yolk to it. 
 	 

Whisk egg whites and transfer it to dishes. 
 	 

Preheat /400°F for 8-10 minutes (Golden brown on top). 
3.4 MUSHROOM PANIYARAM: 
3.4.1. Materials needed: 
· Idli/Dosa batter 2 cups 
· Button mushrooms 1 box 
· Chopped onion ½ cup  
· Chopped green chilli ¼ cup 
· Chopped coriander leaves 1 tbsp 
· Curry leaves 5 
· Oil (As per required) 
· Mustard seeds 1 tsp 
· Urad dal 2 tsp 
· Bengal gram 4 tsp 
· Garam masala ½ tsp 
· Salt 1 tsp 
· Pepper powder ½ tsp 
3.4.2. Recipe: 
Heat the vessel and add oil. Once the oil is hot, add the mustard seeds, urad dal, bengal gram and curry leaves to enhance the flavour. 
As the mustard seeds, start to splutter add the green chilli, onion to create crunchy pungent flavour and cook until translucent. Then add chopped mushrooms, spices (garam masala, pepper powder) and salt. Mix it well and cook for 2 minutes and finally add coriander leaves to enhance aroma. 
Add the prepared mushroom masala to the paniyaram batter and mix well. Heat the paniyaram pan and add oil to each mold to flip it easily. Pour the paniyaram batter in each mold and cover the pan with lid. After 2 minutes, flip the paniyaram after it turns brown. Then take it from the pan and ready to serve. 
 
	S.NO 
	PARTICULARS 
	QUANTITY 
	PRICE (Rs.) 

	1 
	Idli batter 
	2 cups 
	60 

	     2 
	Mushroom 
	400 g 
	100 

	     3 
	Onion 
	250 g 
	15 

	     4 
	Green chilli 
	50 g 
	10 

	     5 
	Oil 
	250 ml 
	40 

	     6 
	Seasoning 
	35 g 
	20 

	7.  
	Garam masala 
	5 g 
	10 



Table 4 Materials required for mushroom paniyaram 
 
 
3.4.3. Flow chart:
Chart 4  Flowchart showing preparation of mushroom paniyaram

                            Heat the vessel and add oil. 
                                                	 

 Once the oil is hot, add the mustard seeds, urad dal, 26engal gram and curry leaves. 
                                      	 

As the mustard seeds, start to splutter add the green chilli, onion and cook until translucent.  
     	 

Then add chopped mushrooms and spices(garam masala, pepper powder) and salt. 
 
Mix it well and cook for 2 minutes and finally add coriander leaves.   
 

 
Add the prepared mushroom masala to the paniyaram batter and mix well. 
 	 

Heat the paniyaram pan and add oil to each mold. 
 	 

Pour the paniyaram batter in each mold and cover the pan with lid. 
                            	 

  After 2 minutes,flip the paniyaram after it turns brown. 
 	 

Then take it from the pan and ready to serve. 
3.5 MUSHROOM JUICE 
3.5.1. Materials needed 
· Mushroom powder 30g 
· Water (500 ml) 
· Sugar (as required) 
· Tender coconut (100 ml) 
· Cocoa powder 15 
· Agar agar  
· Lemon juice or citric acid (optional) 
3.5.2. Recipe: 
Wash mushrooms, dry it in oven at 4000 F for over 40 to 50 minutes by turning it every 5 to 7 minutes and grind it into fine powder after cooling it. 
Blend mushrooms with water into a smooth paste and heat at 85- 90 degree Celsius for 30 – 40 minutes for fibre and nutrient extraction and strain it to get a clear extract. Add cocoa powder, grinded sugar and mix them and boil it if raw taste of cocoa powder is not desired. Then add thick mushroom extract to it to make the juice. 
Add agar-agar to tender coconut and boil it and let it set for few minutes and after it solidified, chop it into pieces and add it to the juice and serve the drink. 
 
	S.NO 
	PARTICULARS 
	QUANTITY 
	PRICE (Rs.) 

	1 
	Tender coconut  
	125 ml 
	60 

	     2 
	Mushroom 
	200 g 
	50 

	     3 
	Cocoa powder 
	20 g 
	50 

	     4 
	Agar agar 
	10 g 
	45 



Table 5 Materials required for mushroom juice 
3.5.3. Flowchart: 
Chart 5 Flowchart showing preparation of mushroom juice

        Wash the mushrooms, dry it and make powder. 
 	 

 Make mushroom extract by blending it into a smooth paste. 
 	 

   Mix boiled cocoa powder and iced sugar mixture to it.  
 	 

     Add semi solid tender coconut to it in small pieces.  
 	 

                   Now Fry the pieces and serve 
                    
3.6 MUSHROOM POPCORN 
3.6.1. Materials needed: 
· 2 cup mushroom. 
· ¼ cup corn and rice flour. 
· Chilli powder 
· Salt. 
· a pinch of any flavoured masala (garam masala) 
· ¼ cup bread crumbs. 
· ½ litre oil 
· Ginger garlic paste, lemon juice 
3.6.2. Recipe: 
Wash mushrooms thoroughly for 2 to 3 times and remove any brown parts if needed. Chop it into small pieces neither too small nor too big just enough to feel the crunch while biting the popcorn. 
Now marinate the mushroom pieces using salt, chilli powder, corn and rice flour of about 20g and ginger garlic of about 5g for 5 to 10 minutes. 
Then the marinated mushroom pieces are dipped such that it is fully covered in bread crumbs. 
Preheat the pan with oil in stove, wait till the oil is ready to fry. Fry the pieces in oil and serve with any suitable sauce. 
Table 6  Materials required for mushroom popcorn 
	S.NO 
	PARTICULARS 
	QUANTITY 
	PRICE (Rs.) 

	1 
	Spices  
	20 g 
	30 

	     2 
	Mushroom 
	400 g 
	100 

	     3 
	Corn, rice flour 
	40 g 
	40 

	     4 
	Ginger garlic paste  
	10 g 
	5 

	     5 
	Oil 
	500 ml 
	60 



3.6.2. Flowchart: 
Chart 6 Flowchart showing preparation of mushroom popcorn

        Wash the mushrooms thoroughly for 2 to 3 times. 
 	 

 Chop it into small pieces neither too small nor too big. 
 	 

Marinate the mushroom pieces with spices, corn and rice flour. 
 	 

Now coat the marinated mushroom pieces in bread crumbs  
 	 

                          Now Fry the pieces and serve 
 
RESULTS AND DISCUSSION 
Thus, mushroom can act as a perfect alternative for conventional protein sources like animal protein for vegan consumers while simultaneously being a delicious treat.  
4.1. THE RESULTED PRODUCTS: 
4.1.1 MUSHROOM BROWNIE: 
The mushroom brownie exhibited a unique integration of traditional brownie attributes with enhanced nutritional benefits from the use of mushroom powder. The brownie texture was characterized by a dense, moist crumb complemented by a subtly crisp exterior, while the earthy nuances from the mushroom powder balanced the rich, dark chocolate flavour. Sensory evaluations indicated a harmonious blend of sweetness, aroma, and mouthfeel, with the baking process yielding a uniformly dry top surface and slightly retracted edges that confirmed optimal heat distribution. Overall, the product successfully merged enhanced functional properties with desirable organoleptic qualities, underscoring its potential as an innovative dessert option. Mushroom brownie was the first attempt to use a mushroom-infused product with an appealing taste.(plate 1) 
4.1.2 MUSHROOM COOKIE: 
The final mushroom cookies exhibited a uniform golden-brown surface with a balanced texture, characterised by a crisp exterior and a tender, buttery interior (Fig. 1). The homogeneous integration of finely chopped mushrooms and Swiss cheese imparted a subtle, savoury nuance, which complemented the overall rich flavour profile. Sensory evaluation indicated that the cookies achieved an optimal balance between moisture and firmness, while egg and cream contributed to a smooth, cohesive mouthfeel. Overall, these cookies successfully incorporate functional ingredients without compromising the desirable organoleptic properties typical of conventional bakery products.
4.1.3 MUSHROOM SOUFFLE: 
The prepared mushroom soufflé exhibited a light, airy texture with a well-risen structure, indicating proper incorporation of whipped egg whites. The soufflé had a golden-brown crust on the surface, enhancing its visual appeal. The butter and milk contributed to a creamy feeling in the mouth, while the seasoning balanced the overall taste. The product was well-received for its soft and fluffy consistency, making it an appealing and nutritious mushroom-based dish.
4.1.4 MUSHROOM PANIYARAM : 
The paniyaram batter, made with the rice flour and lentil flour, provides a soft and spongy interior. 
The mustard seeds popping and the dal’s crunchiness adds to the crunchy exterior of the paniyaram. The green chillies and the onions added gives a pungent flavour, which is balanced by the sweetness of the onions as they cook. The addition of curry leaves, coriander leaves create a aromatic profile.
4.1.5 MUSHROOM POPCORN : 
Corn and rice flour add a light, airy texture to the marination mixture and help the pieces adhere to each other.ginger and garlic paste enhances the flavour while chilli powder adds a spicy kick to the popcorn. And mushrooms provide a meaty texture and earthy flavour.
 
4.2. SENSORY EVALUATION: 
We did sensory evaluation based on the feedback; we received from our consumers. We used 5 Point hedonic scale to determine the desirability of product in every aspect.  

The scale used to rank the parameters are: 
   5 - Extremely good  
   4 - Good 
   3 - Fair 
   2 - Not bad 
   1 - Poor 
 
	Particulars 
	Texture 
	
	Taste 
	Aroma 
	Colour 

	Brownies 
	4 
	
	5 
	4 
	4 

	Cookies 
	5 
	
	5 
	4 
	5 

	Paniyaram 
	4 
	
	3 
	4 
	3 

	Souffle 
	5 
	
	2 
	4 
	4 

	Popcorn 
	3 
	
	3 
	4 
	5 



Table 7 sensory evaluation of food products. 
From this it can be inferred that taste wise cookies and brownies were ranked the highest. And texture wise, souffle and cookies were ranked the highest. Overall cookies were the most desired product which seemed to have satisfied consumers in all aspects. 4
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Fig. 1. Comparison of consumer preference for Mushroom brownie and mushroom cookies. 
 Table 8 Quantity and price of food items
	ITEMS 
	QUANTITY (g) 
	PRICE (₹) 

	Compound chocolate and 
dark chocolate 
	500g 
	210 

	Butter 
	350 g 
	           280 

	Brown sugar 
	200g 
	100 

	Maida 
	500 g 
	40 

	Cocoa powder 
	150g 
	          125 

	Mushroom 
	800 g 
	          250 

	Baking powder 
	5g 
	- 

	Eggs 
	       9 eggs 
	56 

	Garlic 
	        150 g 
	20 

	Lemon 
	1 
	10 

	Vegetables 
	       250g 
	30 
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Fig 2. Comparison of consumer preference for Mushroom paniyaram and mushroom souffle. 
 


4.3. COST ANALYSIS: 

TOTAL EXPENDITURE:   ₹ 1241 
	Dosa flour 
	packet 
	60 

	Corn, Rice flour 
	g 
	 20 

	  Spices 
	g 
	 30 

	  Oil 
	ml 
	 80 

	  Packaging 
	  Paper plate, covers 
	 30 


Table. 9. List of the input used and their respective cost

4. 4.GROSS RETURNS: 
	5. PRODUCTS 
	   QUANTITY    
       SOLD    
	INCOME(₹) 
	

	Brownie 
	pieces 
	
	680 

	Cookies 
	pieces 
	
	1195 

	Paniyaram 
	plates 
	
	560 

	Popcorn 
	plates 
	
	180 


Table 10 Gross returns received from each food product.

4.5. BCR FOR INDIVIDUAL PRODUCTS: 
Here we have filled the table using following formulas: 
Net income = Gross income – Expenditure   
BCR. =  Net income / Expenditure  
 
	       PARTICULARS 
	EXPENDITURE (₹) 
	GROSS 
INCOME 
(₹) 
	NET 
INCOME      
(₹) 
	BCR 

	Mushroom brownie  
	 
305 
	 
750 
	 
445 
	 
1.4 

	Mushroom cookies  
	 
417 
 
	 
1195 
	 
778 
	 
1.8 

	Mushroom  
Paniyaram 
	 
140 
	 
560 
	 
420 
	 
3 

	Mushroom popcorn  
	 
150 
	 
320 
	 
180 
	 
1.2 


Table 11 Net income and BCR for individual food product. 
[image: ]As we can see from the table, Mushroom paniyaram has the highest BCR ratio. It is not because it was highly demanded, but the cost of production was very low compared to the income we received through it. But a large part of our profit was from mushroom cookies, which was ranked the highest in sensory evaluation. 
 
Fig 3 Line graph indicating trends in expenditure gross income and net income 
 
NET INCOME     = 	GROSS INCOME - EXPENDITURE 
NET INCOME 	= 	2615 - 1241 
= 	₹1374 
BENEFIT COST RATIO (BCR): Gross income/ Expenditure 
= 	2615/1241 
= 	2.10 
 
 Thus, for every ₹1 invested, we get ₹2.1 in return. 
 SUMMARY :
During the course of Experimental Learning Program, we prepared Mushroom Soufflé mushroom brownie, cookie, paniyaram, we first shortlisted the reference recipes, like mushroom pickles, mushroom nuggets, coffee, soups, puffs, pickles, chips, ketchup, and fast foods such as noodles, pasta, burgers, pizzas, and cutlets about which we collected information from articles and cookbooks. Our first product was mushroom souffle which we prepared in small quantities. Mushroom Souffle had the perfect texture but was not well liked due to some consumers’ dislike of eggs. Then we prepared mushroom brownies and cookies with mushroom powder, which was prepared by finely grounded oven dried mushrooms. Here mushroom was dried through a slow drying process so as to keep its nutritional value intact. Here mushroom was dried through a slow drying process for about 5 to 6 hours so as to keep its nutritional value intact. Both mushroom cookies and brownies did very well among the consumers due to the combination of decadent, fudgy and delicious taste and umami rich flavour. Use of mushroom powder diminished the hesitation of consumers’ aversion to the mushroom. Mushroom paniyaram, a traditional South Indian cuisine with modern taste and flavour., was also liked by people. Mushroom juice was, a trial-and-error product and was prepared in two flavours, vanilla and chocolate. But it was discarded from the choice due to its short life and since the umami flavour of mushroom stood out too much, it created an unsavoury product. 
Value addition of mushroom is less than 7% in India due to perishability and non-preferability of mushroom, which can be increased up to 20% by the value-added products which are more affordable and appetizing. Price of 100 g whole mushrooms is about ₹60 while price of 100g mushroom infused coffee powder ranges from ₹ 700 to 1000 showing about 15% higher income. Thus, mushroom not only serves as a solution for food and nutritional security but also as a potential means for increasing national income.    
CONCLUSION  
The study clearly demonstrates that value addition in mushrooms not only enhances their nutritional and sensory appeal but also improves their economic viability. Among the products developed, mushroom paniyaram recorded the highest benefit-cost ratio due to its low production cost, while mushroom cookies emerged as the most desirable product in terms of consumer acceptance and overall quality. Brownies and popcorn, though moderately profitable, still showed potential as innovative snacks that can diversify consumer choices. Overall, the findings highlight that value-added mushroom products can significantly increase consumer demand, improve farmer income, and provide healthier alternatives to conventional foods. Thus, promoting mushroom-based innovations can play a vital role in strengthening food security, combating malnutrition, and supporting sustainable agribusiness opportunities in India.
The conclusion of this study is rooted in both quantitative and qualitative assessments. Based on the BCR values obtained, we can confidently categorize the value-added products into two tiers of economic performance: 
1. High-profitability products (BCR > 1.5): 
These include: 
· Mushroom paniyaram (1:3), highest overall BCR due to the lowest cost of production. 
· Mushroom cookies (1:1.8), highly desired due to its almost perfect delicacy and texture.  
2. Moderately viable products (BCR 1.1 to 1.4): 
These are: 
· Mushroom brownie (1:1.4), a perfect choco bliss. 
· Mushroom popcorn (1:1.2), a savory and crunchy snack.  
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