



Value Addition in Pulses: Economic Viability and Sensory Acceptance of Processed Products  
ABSTRACT
Pulses play a crucial role in ensuring food and nutritional security, particularly in developing countries like India. As rich sources of protein, dietary fibre, vitamins, and minerals, they are vital for sustainable agriculture and human health. Value addition in pulses involves processing techniques such as milling, dehusking, fortification, instantizing, and the development of ready-to-eat or ready-to-cook products. These processes enhance shelf life, consumer appeal, marketability, and economic returns for farmers and agro-industries. Furthermore, value addition addresses issues like post-harvest losses and limited consumption by introducing diversified pulse-based products such as snacks, flours, protein isolates, and fermented foods. Promoting value-added pulse products not only creates employment opportunities in rural areas but also contributes to national food security and agricultural growth. The study evaluated the economic feasibility and sensory attributes of various value-added pulse-based products, revealing that most exhibited positive Benefit-Cost Ratios (BCRs) and high consumer acceptability. Among them, products such as Ashoka halwa, Momos, and Horse gram chaat demonstrated significant profitability and market potential. The findings underscore that strategic interventions in pulse processing, technology dissemination, and value chain development can substantially enhance farmer income and promote entrepreneurship, especially among rural women. Thus, value addition in pulses emerges as a sustainable and economically viable approach for strengthening nutritional security, promoting agri-based industries, and ensuring inclusive rural development.
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INTRODUCTION
Value addition refers to the process of enhancing the economic worth and consumer appeal of agricultural commodities by transforming them through various post-harvest handling, processing, and packaging techniques (Singh et al., 1995). These processes not only improve the marketability, shelf life, and nutritional profile of products but also reduce post-harvest losses and generate economic benefits for stakeholders across the value chain (Rani et al., 2017). Nutritional enhancement through processing plays a vital role in improving the bioavailability of proteins, vitamins (particularly folate), and minerals by reducing anti-nutritional factors. Furthermore, techniques such as roasting, milling, and appropriate packaging help increase storage life, minimize spoilage, and provide consumers with convenient ready-to-cook or ready-to-eat options. These developments contribute to higher market value, support rural agro-industries, enhance farmer incomes, and encourage greater consumption of plant-based proteins (IIPR, 2024).
Pulses are an integral component of global food and nutritional security, especially in countries with predominantly vegetarian populations. They are recognized for their rich protein content, contribution to soil fertility through biological nitrogen fixation, and relatively low water requirement, which make them environmentally sustainable crops (FAO, 2021). Globally, the pulse market is shaped by both production and consumption trends, with India standing as the largest producer and consumer, contributing more than 25% of total global pulse production. Other major producing countries include Canada, Myanmar, Australia, and Nigeria.
During the financial year 2023–24, India exported pulses valued at approximately USD 686.9 million, marking a notable increase from previous years. The total export volume reached about 626,654 metric tonnes, with major importing destinations including Bangladesh, China, the United Arab Emirates (UAE), the United States (USA), and Sri Lanka (APEDA, 2024). The Agricultural and Processed Food Products Export Development Authority (APEDA) has played a significant role in strengthening the pulse export sector by establishing quality testing and certification facilities, organizing international trade fairs, and conducting capacity-building programs for farmers and exporters to enhance compliance with global standards. These initiatives have collectively contributed to improving the competitiveness of Indian pulses in the global market.
Value-added products derived from pulses are broadly classified into edible and non-edible categories. The edible products include various snack items, flours, ready-to-eat foods, and fortified products, while the non-edible products encompass cosmetic or health-related applications such as pulse-based face packs. The diversification of such products not only enhances the utilization of pulses but also provides opportunities for entrepreneurship, rural development, and value chain strengthening in the agricultural sector.
                                         Table 1. Edible Products
	                  Edible Products 

	Cookies, Blondies 

	Protein bar, Nutella 

	Steamed chickpea 

	Momos

	Kesari, Ashoka halwa

	Idly powder 

	Falafel

	Paruppu boli 

	Moong dal

	Horse gram chaat

	Red gram ladoo and Red gram piece cake








Hence, based on the need and demand for value added products in ornamental crops the experiment was carried out with the following objectives:
1.Economic feasibility through BCR calculation.
2.Promoting the health benefits of flowers and flower-based products.
3.Utilization of green gram for preparation of non-edible product (face pack powder) .
REVIEW OF LITERATURE 
The review collected for the experiment on value-added products of pulses is detailed in this chapter. Pulses, being nutrient-dense and affordable, offer tremendous potential for value addition though various processing techniques. Numerous researchers have explored innovative methods to improve the functionality, shelf life consumer acceptability and economic value of pulse-based products
According to Sharma et al (2022), the development of instant soup mixes using chickpea and mung bean flour was optimized for nutritional enrichment and convenience. Then study focused on formulation techniques involving pulse flour blends and dehydrated. vegetable powders. The sensory evaluation, conducted using a 9 point hedonic scale, revealed that a 60:40 ratio of chickpea to mung bean flour offered optimal acceptability. These soup mixes were also shelf stable and easy to rehydrate, making them suitable for quick consumption and institutional feeding programs
Singh et al. (2021) explored the extrusion process to develop snack products from black gram flour. The study focused on provmg textural and nutritional qualities using response surface methodology. The addition of black gram flour up to 30% maize-based extrudates significantly increased the protein and dietary fiber content without compromising crispness and expansion Sensory evaluation showed consumer preference for samples with a mild beany flavour, and the final product was considered a viable alternative to alternative snacks.
Kavitha and Ramesh (2020) formulated a ready to cook dosa mix by incorporating red lentil flour into rice flour. The addition of pulses improved the protein content and enhanced the colour and texture of the final dosa. The study also focused on shelf life studies under ambient conditions, showing stability for up to 90 days. This type of convenience food caters to urban consumers seeking nutrition without the hassle of soaking and grinding pulses. In a study by Priya et al (2025), green gram was malted and converted into a pulse-based health beverage powder. The process of malting enhanced the digestabality, mineral bioavailability, and antioxidant activity of green gram. The resulting powder, when mixed with milk or water, produced a light and nutritious drink suitable for all age groups. Their research emphasized the potential of such malt-based products in combating malnutrition and promoting wellness.
Thomas et al (2021) developed high-protein pasta using cowpea flour and durum wheat semolina. The study evaluated the cooling quality, firmness, and sensory parameters of pasta prepared with varying levels of cowpea flour. A 20% substitution was found optimal, providing a balance between protein content and acceptable texture. The product was targeted toward health-conscious consumers and those seeking gluten-reduced diets. Ram and Joseph (2022) examined the potential of chickpea-based dips and spreads as functional food products. These were developed using boiled and mashed chickpeas blended with spices, lemon juice, and olive oil. Their findings indicated that these products not only met consumer sensory expectations but also offered a healthy alternative to high-fat mayonnaise and dairy-based dips. The addition of pulses significantly improved the fiber, protein, and micronutrient content
Meena et al. (2020) focused on the production of instant khichdi mix wing a combination of pulses (split pigeon pea send green gram) and cereals. The max was pre-cooked, dehydrated, and packaged for instant preparation. P Sivaprakash et al., (2025). The study emphasized the importance of rehydration ratio, taste, and packaging materials in maintaining quality. It showed great potential for emergency nutrition programs and as an ethnic, ready-to-eat product for international markets. Das et al. (2019) investigated the feasibility of using pulse flours like lentil and pea flour in bakery products such as cookies and muffins Their work showed that partial substitution (up to 50%) of wheat flour with pulse flour significantly increased the protein and mineral content. The sensory properties of the baked goods were well accepted, especially when flavoured with vanilla or chocolate. This highlighted the scope of pulses in functional bakery development.
Rajeshwari and Kumari (2018) studied the use of horse grain in the preparation of energy bars. Horse gram, known for its high iron and polyphenol content, was processed into flout and combined with jaggery, dates, and cats. The resulting bars were energy-dense and provided a natural source of protein, iron, and antioxidants Sensory analysis showed high acceptability, particularly among adolescents and athletes. Anita et al. (2022) conducted an extensive study on fermented pulse products, especially those made from black gram and lentils. Fermentation was shown to increase the bioavailability of nutrients, reduce anti-nutritional factors like phytic acid, and improve taste and texture.(Akash et al.,2025) Traditional products like idli and dhokla were used as models, and the study recommended moderating fermentation for large-scale production with consistent quality.
Jayalakshmi et al. (2021) focused on the development of pulse-based noodles incorporating pea and lentil flour. The formulation was optimized for texture, cooking time, and protein content. Their findings revealed that a 25% pulse flour addition proved the amino acıd profile and reduced the glycemic index of the noodles, making them suitable for diabetic individuals and those seeking healthy alternatives. Kumar and Sindhu (2020) studied puffed and roasted pulse products made from Bengal gram and green gram. These products, seasoned with traditional Indian spices, were found to be rich in protein, low in fat, and had a long shelf-life. Jayanthi M et al. (2025). The study stressed the importance of packaging innovations such as vacuum sealing and nitrogen flushing to preserve flavour and crispness.
Devi et al (2019) explored the use of pulse-based flours in infant food formulations. Their research included germination, drying, and milling of pulses such as mung bean and pigeon pea, followed by fortification with micronutrients. The study concluded that such formulations were not only nutritious but also economical and culturally acceptable m rural feeding programs.The above studies demonstrate the wide range of possibilities for enhancing the value of pulses through processing and product development. (Rabeena I et al.,2025) Whether it's instant mixes, extruded snacks, beverages, or functional foods, pulses continue to gain relevance in addressing nutritional security stud consumer demand for healthy, convenient foods. Innovation in processing, packaging, and fortification techniques has made pulse-based products an essential component of the modern food industry.
MATERIALS AND METHODS
Value addition in pulses presents a significant opportunity by integrating nutritional enhancement with economic viability. It not only meets the growing consumer demand for health-oriented foods but also contributes to market expansion, income generation, export potential, and the reduction of post-harvest losses. Supported by favourable government policies and initiatives, the present study utilized various pulse crops—such as chickpea, green gram, red gram, horse gram, and urad bean—for the development and evaluation of diverse value-added products.
3.1 Chickpea 
3.1.1 Chickpea Blondies 
	  S. No
	Particulars 
	Quantity 
	Amount (Rs) 

	1
	Maple syrup 
	5g
	10

	2
	Peanut butter 
	0.32g
	30

	3
	Chickpea
	150g
	28

	4
	Brown sugar
	84g
	11

	5
	Baking soda 
	1 packet 
	30

	6
	Vanilla extract 
	1 bottle 
	30


                       Table 2 Materials required for chickpea blondies 
Procedure 
Preheat oven to 180°C (350°F). Grease or line a small square baking pan (8x8 inch) with parchment paper. In a food processor or blender, combine Chickpeas, Nut butter, Maple syrup, Vanilla, Baking powder, soda, and salt. Blend until smooth and creamy. Scrape down the sides as needed. Fold in chocolate chips or nuts if using. Spread the batter evenly in the prepared pan. Bake for 20–25 minutes or until the top is set and edges are slightly golden. Let it cool completely in the pan before slicing into squares(Jukanti,A.K and Chibbar,R,N.(2012))
              Blend it into smooth paste, can add milk for Smooth texture.

                         Spread batter evenly or greased baking pan

                                       Sprinkle some choco chips

        Bake 25-30 minutes in a 350 F preheated oven, it will be ready to serve. 
3.1.2 Pulses cookies
	S. No
	Particulars 
	Quantity 
	Amount (Rs) 

	1
	Urd bean 
	1 cup
	50

	2
	Jaggery
	2 cup
	40

	3
	Green gram
	1 cup
	60

	4
	Baking soda
	a pinch
	10

	5
	Wheat flour 
	100 g
	40

	6
	Vanilla extract
	1 bottle
	20

	7
	Egg
	2 nos
	10

	8
	Butter
	100g
	20


Table 3 Materials required for pulses cookies 
 Procedure
To prepare greengram and urd bean cookies, first dry roast the greengram and urd bean flours separately on low heat until a pleasant aroma arises, then set them aside to cool. In a mixing bowl, cream together ghee or butter and jaggery until the mixture becomes light and smooth. In another bowl, mix the roasted flours with baking soda and cardamom powder. Gradually add the dry ingredients to the creamed mixture and mix well. Add a small amount of milk, little by little, just enough to form a soft dough. Optionally, vanilla essence and chopped nuts can be added for enhanced flavor and texture. Once the dough is ready, shape it into small balls, flatten them slightly, and arrange them on a greased or parchment-lined baking tray. Bake the cookies in a preheated oven at 160°C for about 12 to 15 minutes or until the edges turn slightly golden. After baking, allow the cookies to cool completely on a wire rack before storing them in an airtight container.
        Dry roast greengram and urd bean flours until aromatic; let cool. 

                        Mix ghee/butter with jaggery until smooth.

            Combine roasted flours, baking soda, and cardamom.

 Add dry mix to creamed mixture, add milk gradually to make a soft dough.

                     Make small flattened balls and place on a tray.

                              Bake at 160°C for 12–15 minutes.

                  Cool completely and store in an airtight container.
3.1.3 Chickpea Protein Bar
	S.no
	Particulars
	Quantity
	Amount (Rs)

	1
	Cooked chickpeas
	250 g
	50

	2
	Oats
	½ cup
	25

	3
	Peanut butter
	1 nos
	30

	4
	Honey
	1 bottle
	25

	5
	Salt
	1 spoon
	10

	6
	Vanilla extract
	½ tablespoon
	28

	7
	Dark chocolate
	1 packet
	50


Table 4 Materials required for Protein bar
Procedure
To prepare a chickpea protein bar, start by cooking or using canned chickpeas and mashing them into a smooth paste. In a large mixing bowl, combine the mashed chickpeas with rolled oats, nut butter (such as peanut or almond butter), a natural sweetener like honey or maple syrup, and a scoop of protein powder of your choice. Mix in flavorings like vanilla extract, cinnamon, or cocoa powder, and optional add-ins such as chopped nuts, seeds, or dried fruits for texture and nutrition. Stir the mixture well until it forms a thick, sticky dough. Line a square or rectangular tray with parchment paper and press the mixture evenly into it, flattening the top. Refrigerate the tray for at least 1–2 hours or until the mixture firms up. Once set, cut the mixture into bar-shaped pieces and store them in an airtight container in the refrigerator for up to a week.
Cook chickpeas until soft or use canned chickpeas. Drain and mash into a smooth past. 
In a bowl, combine mashed chickpeas, rolled oats, nut butter (like peanut or almond butter), and a sweetener (such as honey or maple syrup)

Add protein powder, vanilla extract, and optional flavorings like cinnamon or cocoa powder.
                   Mix in chopped nuts, seeds, or dried fruits if desired.
3.1.4 Green gram momos
	S.no
	Particulars
	Quantity
	Amount (Rs)

	1
	Maida flour
	250 g
	25

	2
	Vegetable
	4 carrot, 2 potatoes, chilli, onion
	30

	3
	Salt 
	5 g
	8

	4
	Chilli powder
	5g
	10

	5
	Green gram
	200 g
	30


Table 5 Materials required for Green gram momos
Procedure 
To prepare greengram momos, start by soaking the greengram (mung beans) for 4 to 6 hours or overnight, then boil them until soft but not mushy and drain the excess water. Meanwhile, prepare the dough by mixing all-purpose flour or wheat flour with a pinch of salt, adding water gradually, and kneading it into a smooth, firm dough. Cover the dough and let it rest for about 30 minutes. For the filling, heat a little oil in a pan and sauté finely chopped onions, garlic, ginger, and green chilies until aromatic. Add grated carrots and the cooked green gram, then season with salt, pepper, and optionally a pinch of garam masala or a few drops of soy sauce. Cook the mixture for a few minutes until dry and well combined, then allow it to cool. Divide the rested dough into small balls and roll each one into a thin circle. Place a spoonful of the filling in the center, fold the edges, and pinch to seal the momos in your desired shape. Arrange the shaped momos in a greased steamer, making sure they do not touch each other, and steam them for about 10 to 12 minutes or until the outer covering becomes soft and translucent. Serve the hot momos with chutney or dipping sauce of your choice.

        Soak & cook greengram: Soak for 4–6 hours, boil until soft, and drain.

         Knead flour with salt and water into a firm dough; rest for 30 minutes.

     Sauté onion, garlic, ginger, and chilies; add grated veggies and greengram; season and cook till dry. 

                    Roll dough into thin circles, add filling, fold, and seal.

                    Place in a greased steamer and steam for 10–12 minutes.
 
                                 Serve hot with chutney or dipping sauce.
3.1.5   Moong dal kesari
	S.no
	Particulars
	Quantity
	Amount (Rs)

	1
	Moong dal
	200g
	40

	2
	Ghee
	25g
	20

	3
	Sugar
	250g
	20

	4
	Cardamom powder
	2g
	10


Table 6 Materials required for Moong dal kesari
Procedure 
To prepare moong dal kesari, start by dry roasting moong dal (split yellow gram) in a pan on low flame until it turns golden and emits a nutty aroma. Allow it to cool slightly, then wash and pressure cook the dal with water until it becomes soft and mushy. In another pan, heat a little ghee and fry cashews and raisins until golden; remove and set aside. In the same pan, add more ghee and the cooked moong dal, stirring well. Add sugar and mix until it dissolves completely. Then add a pinch of saffron strands soaked in warm milk or a small amount of food-grade orange color along with crushed cardamom for flavor. Continue cooking on low heat, stirring constantly until the mixture thickens and leaves the sides of the pan. Finally, add the fried cashews and raisins, mix well, and serve hot.

            Dry roast moong dal on low flame until golden and aromatic.

      Wash and pressure cook the roasted dal with water until soft and mushy. 

               In ghee, fry cashews and raisins until golden; set aside.

In the same pan, add more ghee and cooked dal, then add sugar and stir until dissolved.

          Add saffron milk or food color and cardamom powder; mix well.

Cook on low flame, stirring constantly, until the mixture thickens and leaves the pan sides.
 
                      Add fried cashews and raisins, stir well, and serve hot.
3.1.6  Idly powder from urad dal
	S.no
	Particulars
	Quantity
	Amount(Rs)

	1
	Dried red chillies
	200g
	20

	2
	Urad dal
	50g
	20

	3
	Garlic
	5g
	10

	4
	Tamarind 
	Essential amount
	12

	5
	Salt
	5g
	8

	6
	Curry leaves
	Essential amount
	5

	7
	Asafoetida
	250g
	40

	8
	Oil for (roasting)
	1 packet
	20


                  Table 7 Materials required for Idly powder from urad dal
Procedure
Start by dry roasting urad dal in a pan on medium heat until it turns golden brown and emits a nutty aroma. Remove it from the pan and let it cool. In the same pan, roast dried red chilies until crisp and aromatic; you can add a few drops of oil to reduce the pungency. Optionally, roast sesame seeds separately until they begin to pop. Once all ingredients are cooled, add the roasted urad dal, red chilies, sesame seeds (if used), salt, and a small piece of asafoetida or a pinch of hing to a mixer grinder. Grind the mixture to a coarse or fine powder, depending on your preference. Let the powder cool completely, then store it in an airtight container. Serve with idli or dosa, typically mixed with sesame oil or ghee.
  Dry roast urad dal on medium flame until golden and aromatic; set aside.

  In the same pan, roast dried red chilies with a few drops of oil until crisp.

   Roast sesame seeds: Roast sesame seeds separately until they start to pop; let cool.

                          Allow all roasted ingredients to cool completely.
      
Add urad dal, red chilies, sesame seeds (if used), salt, and a pinch of asafoetida to a mixer grinder and grind to a coarse or fine powder.

                        Let the podi cool, then store in an airtight container.
3.1.7  Chickpea nutella
	S.no
	Particulars
	Quantity
	Amount(Rs)

	1
	Chickpea 
	250g
	50

	2
	Butter
	50g
	40

	3
	Cocoa powder
	50g
	50

	4
	Honey
	1 bottle
	30

	5
	Vanilla extract
	1 bottle
	20

	6
	Milk
	1 packet
	10


                       Table 8 Materials required for Chickpea Nutella
Procedure
Start by draining and rinsing cooked or canned chickpeas, then pat them dry. In a food processor, add the chickpeas along with cocoa powder, a natural sweetener like honey or maple syrup, a spoonful of nut butter (such as almond or hazelnut butter), vanilla extract, and a pinch of salt. Blend the mixture until smooth and creamy, adding a little milk or water gradually to adjust the consistency. Taste and adjust the sweetness or cocoa as needed. Once smooth, transfer the spread to a clean jar and store it in the refrigerator. This healthy chickpea Nutella can be used as a spread, dip, or dessert topping.
               Drain, rinse, and pat dry cooked or canned chickpeas.

 In a food processor, combine chickpeas, cocoa powder, honey or maple syrup, nut butter (like almond or hazelnut), vanilla extract, and a pinch of salt.

Process until smooth and creamy, adding  milk or water gradually to reach desired consistency.

                  Taste and add more sweetener or cocoa if needed.

                             Transfer to a clean jar and refrigerate.

                      Use as a healthy spread, dip, or dessert topping.
3.1.8 Paruppu Boli
	S.no
	Particulars
	Quantity
	Amount(Rs)

	1
	Flour
	250g
	25

	2
	Ghee
	50ml
	30

	3
	Turmeric powder
	2g
	10

	4
	Salt
	5g
	5

	5
	Bengal gram
	250g
	40

	6
	Cardamom powder
	5g
	10


                           Table 9 Materials required for Paruppu Boli
Procedure
To prepare paruppu boli, begin by soaking chana dal (Bengal gram) for about 1 to 2 hours. Drain the water and cook the dal until it becomes soft but not mushy. Once cooked, drain any excess water and grind the dal into a coarse paste. In a pan, add the ground dal,  jaggery, and a pinch of cardamom powder, then cook the mixture on a low flame until it thickens and forms a smooth filling. Allow it to cool and divide it into small balls. For the outer dough, mix maida (all-purpose flour) with a pinch of turmeric and a little salt, then add water gradually and knead into a soft, pliable dough. Let it rest for at least 30 minutes. To assemble, take a small portion of the dough, flatten it slightly, place a ball of the filling inside, and gently roll or pat it into a thin disc using a little oil to prevent sticking. Cook the boli on a hot tawa with a little ghee until golden brown on both sides. Serve warm as a sweet treat.
                     Soak chana dal (Bengal gram) for 1–2 hours.

                        Boil until soft, then drain excess water.

Grind cooked dal coarsely and cook it with jaggery and cardamom powder until thick. Cool and shape into small balls.

 Mix maida with turmeric and a pinch of salt. Add water gradually and knead into a soft dough. Rest for 30 minutes.

 Flatten a small piece of dough, place the dal filling inside, seal, and roll into a thin disc using oil.
       Roast on a hot tawa with ghee until golden brown on both sides
3.1.9   Falafel
	S.no
	Particulars
	Quantity
	Amount(Rs)

	1
	Cooked chickpea
	150g
	20

	2
	Vegetable
	
	

	3
	Baking soda
	5g
	10

	4
	Salt
	5g
	5

	5
	Oil
	1 packet
	10


                                Table 10 Materials required for Falafel
Procedure
To prepare falafel, begin by soaking dried chickpeas in water overnight for 8 to 12 hours, as using canned or cooked chickpeas will not give the right texture. After soaking, drain the chickpeas completely and transfer them to a food processor. Add chopped onion, garlic, green chili, fresh coriander or parsley, cumin, coriander powder, salt, and a pinch of baking soda. Blend the mixture into a coarse, grainy paste without adding water. Let the mixture rest in the refrigerator for about 30 minutes to firm up. Once rested, shape the mixture into small balls or patties. Heat oil in a deep pan over medium flame and fry the falafel until they turn golden brown and crisp on all sides. Drain the excess oil using kitchen paper, and serve the falafel hot with hummus, tahini sauce, or wrapped in pita bread with fresh vegetables.
Soak dried chickpeas in water overnight (8–12 hours). Do not use cooked or canned chickpeas. 

Drain soaked chickpeas and blend with chopped onion, garlic, green chili, fresh parsley or coriander, cumin, coriander powder, salt, and a pinch of baking soda. Grind into a coarse, grainy paste without adding water.

               Let the mixture rest in the fridge for 30 minutes to firm up.

                     Scoop small portions and shape into balls or patties.

                           Heat oil in a deep pan over medium heat.

               Deep-fry falafel until golden brown and crisp on all sides.
3.2	Steamed chickpea
	S.no
	Particulars
	Quantity
	Amount(Rs)

	1
	Cooked chickpea
	300g
	45

	2
	Grated coconut
	200g
	20

	3
	Garlic
	50g
	10

	4
	Salt
	5g
	5


Table 11 Materials required for Steamed chickpea
Procedure
To prepare steamed chickpeas, start by soaking dried chickpeas in plenty of water for 8 to 12 hours or overnight to soften them. After soaking, drain the water and rinse the chickpeas thoroughly. Place them in a steamer basket or an idli steamer, ensuring there is enough water at the bottom of the steaming vessel. Cover and steam the chickpeas for about 20 to 30 minutes or until they are tender but still hold their shape. You can check for doneness by pressing one between your fingers—it should be soft but not mushy. Once steamed, they can be lightly salted and served as a healthy snack or used in salads, chaats, or other dishes.
            Soak dried chickpeas in water for 8–12 hours or overnight.
       
      After soaking, drain the water and rinse the chickpeas thoroughly.

          Place the soaked chickpeas in a steamer basket or idli steamer.

 Cover and steam for 20–30 minutes until chickpeas are tender but not mushy.

           Press a chickpea between fingers—it should be soft yet firm.

 Lightly salt and enjoy as a snack, or use in salads, chaats, or other recipes.
3.2.2  Moong dal
	S.no
	Particulars
	Quantity
	Amount(Rs)

	1
	Moong dal 
	250g
	30

	2
	Ghee
	50ml
	25

	3
	Salt
	5g
	5

	4
	Lemon juice
	1nos
	6


                       Table 12 Materials required for Moong dal
Procedure
To prepare moong dal, start by thoroughly washing 1 cup of yellow split moong dal in water 2–3 times. In a pressure cooker, combine the dal with 2.5 cups of water, a pinch of turmeric powder, and a little salt. You may also add a chopped tomato, a green chili, and a chopped onion if desired. Pressure cook the mixture for 2–3 whistles on medium flame, then let the pressure release naturally. Once done, open the lid and lightly mash the dal. If it appears too thick, add a little water and simmer for 2–3 more minutes. Meanwhile, prepare the tempering by heating 1–2 teaspoons of ghee or oil in a small pan. Add 1/2 teaspoon each of mustard and cumin seeds, a dried red chili, a pinch of asafoetida (hing), some chopped garlic, and a few curry leaves. Serve the moong dal hot with rice or roti, optionally topped with a small amount of ghee or a squeeze of lemon for added flavor.
      Rinse and soak 1 cup moong dal in water for 4–5 hours or overnight.

After soaking, drain all water and spread the dal on a cloth or paper towel to dry for 30–60 minutes. It should be dry to touch.

      In a deep pan, heat enough oil for deep frying on medium flame.

Add small batches of dal and fry till golden and crispy, stirring occasionally.

                             Remove fried dal onto paper towels. 

While still warm, sprinkle salt, turmeric, and optional chaat masala. Mix well.
3.2.3 Ashoka halwa
	S.no
	Particulars
	Quantity
	Amount(Rs)

	1
	Cooked moong dal
	100g
	25

	2
	Sugar
	20g
	20

	3
	Ghee
	50ml
	20

	4
	Wheat flour
	200g
	20

	5
	Cashew
	5g
	10

	6
	Cardamom powder
	5g
	5


                          Table 13 Materials required for Ashoka halwa
Procedure
Start by dry roasting 1/2 cup moong dal until aromatic and light golden. Then, pressure cook the dal with 1.5 cups of water until soft and mushy. Once cooled, mash it or blend into a smooth paste. In a heavy-bottomed pan, heat 1 tablespoon of ghee and roast 2 tablespoons of wheat flour until it turns golden and gives a nice aroma. Add the mashed dal to the pan and stir well to combine. Now, add 1/2 cup of sugar and continue stirring; the mixture will become glossy. Add a few drops of food color if using. Gradually add the remaining ghee in intervals while stirring to avoid sticking. Cook until the halwa leaves the sides of the pan. Add cardamom powder for flavor. In a separate small pan, fry the broken cashews in a bit of ghee until golden, then mix them into the halwa. Serve warm or at room temperature.
         Dry roast 1/2 cup moong dal until aromatic and slightly golden.

Pressure cook with 1.5 cups water until soft; mash or blend into a smooth paste.

        In a pan, heat 1 tbsp ghee and roast 2 tbsp wheat flour until golden.

                  Add dal paste to the roasted flour and mix well.

Add 1/2 cup sugar and stir continuously until it thickens and turns glossy.

                     Add a few drops of food color (orange/yellow).

  Add ghee (2–3 tbsp more), little by little, while stirring to prevent sticking.
 
                           Add 1/4 tsp cardamom powder for flavor.

               Fry cashews in ghee separately and mix into the halwa.

                                  Serve warm or at room temperature.

3.3 Horse gram chaat
	S.no
	Particulars
	Quantity
	Amount(Rs)

	1
	Horse gram
	½ cup
	70

	2
	Mango
	1 
	10

	3
	Chaat masala
	4 tbsp
	5

	4
	Onion 
	2
	15

	5
	Tomato
	1
	10


                             Table 14 Materials required for Horse gram chaat
Procedure
To make horse gram chaat, begin by rinsing and soaking one cup of horse gram (also known as kollu or kulith) overnight. The next day, drain the water and pressure cook the soaked horse gram with fresh water until it becomes soft but not mushy—usually about 3 to 4 whistles. Once cooked, drain any excess water and let the horse gram cool. In a mixing bowl, combine the boiled horse gram with finely chopped onion, tomato, green chili, and cucumber. Add a pinch of salt, black salt, chaat masala, red chili powder (if desired), and freshly squeezed lemon juice. Mix everything well, then garnish with chopped coriander leaves and, optionally, pomegranate seeds for a sweet crunch. Serve fresh as a protein-rich, tangy, and healthy snack or light meal.

                                            Soak Horse gram

Cook the Horse gram , drain the soaked horse gram, add fresh water, and pressure cook it for 3–4 whistles or until soft but not mushy. Drain and let it cool

Chop the Veggies , finely chop 1 small onion, 1 small tomato, 1 small cucumber, and 1 green chili.
 Mix the Ingredients, in a mixing bowl, add the boiled horse gram, chopped vegetables, and a handful of chopped coriander leaves.

 Add Spices & Lemon . Sprinkle ¼ tsp chaat masala, ¼ tsp black salt (or regular salt to taste), a pinch of red chili powder (optional), and squeeze juice of ½ lemon.

                                                 Mix & Serve
3.3.2  Red gram ladoo
	S.no
	Particulars
	Quantity
	Amount(Rs)

	1
	Red gram
	500g
	45

	2
	Jaggery
	50g
	23

	3
	Dry coconut
	6g
	30

	4
	Cardamom powder
	10g
	20


Table 15 Materials required for Red gram ladoos
Procedure
To make red gram ladoo (also known as toor dal or thuvaram paruppu ladoo), start by dry roasting one cup of red gram in a pan over medium heat until it turns golden brown and releases a nutty aroma. Allow it to cool completely, then grind it into a fine powder using a mixer or blender. In the same pan, lightly roast half a cup of grated jaggery until it melts slightly (or you can powder it and mix directly). Combine the ground red gram powder and jaggery in a bowl, and mix well. Add 2 to 3 tablespoons of ghee, a pinch of cardamom powder for flavor, and mix again until the mixture holds shape. While the mixture is still warm, take small portions and shape them into ladoos using your palms. If the mixture is too dry, add a little more warm ghee. These healthy and protein-rich ladoos are great as an energy snack and can be stored in an airtight container for a week.

            Dry Roast red gram Take 1 cup of red gram . Dry roast it in a pan over medium heat until it turns golden and aromatic. Let it cool completely.

 Grind the Roasted Dal.Once cooled, grind the roasted redgram into a fine powder using a mixer.

Prepare Jaggery, take ½ cup grated jaggery. You can either slightly melt it in a pan (without adding water) or use powdered jaggery directly.

Mix Ingredients. In a mixing bowl, combine the redgram powder, jaggery, and a pinch of cardamom powder.

                        Add Ghee, heat 2 to 3 tablespoons of ghee.

            Pour it over the mixture and mix well until it holds shape.

Shape into Ladoos, While the mixture is still warm, take small portions and roll them into round ladoos using your palms. If it's too dry to bind, add a little more warm ghee.

       Cool and Store, let the ladoos cool down completely. Store in an airtight container. They stay fresh for about a week.
3.3.3 Red gram piece cake
	S.no
	Particulars
	Quantity
	Amount(Rs)

	1
	Toor dal
	200g
	20

	2
	Dry coconut
	6g
	30

	3
	Grated jaggery
	50g
	23

	4
	Cardamom powder
	10g
	20


                     Table 16 Materials required for Red gram piece cake
Procedure
To make red gram sweet piece cake , begin by soaking one cup of red gram (toor dal) for 2 to 3 hours. After soaking, pressure cook the dal with minimal water until it becomes soft. Once cooled, grind or mash it into a smooth paste without adding extra water. In a pan, melt one cup of grated jaggery with a little water to form a syrup, and strain it to remove impurities if needed. Add the red gram paste to the jaggery syrup and cook the mixture on low to medium heat, stirring continuously. As it thickens, add 2 to 3 tablespoons of ghee gradually, a pinch of cardamom powder for flavor, and optionally some grated coconut and chopped cashews or almonds. Cook until the mixture leaves the sides of the pan and forms a dough-like consistency. Transfer it to a greased plate or tray, spread it evenly, and let it cool slightly. Once set, cut into square or diamond-shaped pieces and serve. This sweet is rich in protein, mildly spiced, and perfect for festivals or healthy snacking.
  Soak Red Gram ,take 1 cup of red gram. Soak it in water for 2 to 3 hours.

 Cook the Dal.Pressure cook the soaked dal with minimal water until soft.Let it cool, then grind or mash it into a smooth paste without adding water.

Prepare Jaggery Syrup. In a pan, add 1 cup grated jaggery with 2–3 tablespoons of water. Heat until it melts completely. Strain to remove impurities if needed.

Mix and Cook.Add the dal paste to the jaggery syrup.Cook on low to medium flame, stirring constantly.

Add Flavor and Ghee. Add 2 to 3 tablespoons of ghee, little by little.

                                  Add ¼ tsp cardamom powder.

Set the Mixture. Transfer the mixture to a greased plate or tray. Bake for 20 to 25 minutes in a preheated oven 180 degree Celsius
                                                 
                                     RESULTS AND DISCUSSION
Pulse-based products like snacks and instant mixes were tasty, nutritious, and easy to prepare. They stayed fresh for 3–4 months with proper packaging. The products were affordable to make and well-liked by consumers, showing good potential for health and small business use.
3.4 Results
3.4.1 Sensory evaluation
                 The data related to the sensory evaluation of all the value – added products are summarized below (Table 17, 18).
           Table 17 Sensory evaluation of Moong dal , Ashoka halwa
	S.no
	  Parameters
	Mean sensory scores ( out of 5)

	
	
	    Moong dal
	Ashoka halwa

	1
	Colour
	4
	5

	2
	Taste
	3
	4

	3
	Smell
	5
	5

	4
	Texture / mouth feel
	3.5
	3

	5
	Acceptability
	4
	4

	
	Overall acceptability
	3.9
	4.2







Fig.1 Graphical Representation of Sensory evaluation of Moong dal and Ashoka halwa
 Table 18  Sensory evaluation of Horse gram chaat, red gram ladoos and red gram piece cake
	S.no
	  Parameters
	        Mean sensory scores ( out of 5)

	
	
	  Horse gram      chaat
	Red gram ladoos
	Red gram piece cake

	1
	Colour
	5
	5
	4

	2
	Taste
	4
	4
	5

	3
	Smell
	5
	5
	4

	4
	Texture / mouth feel
	4
	3.5
	3

	5
	Acceptability
	4
	4
	4

	
	Overall acceptability
	4.4
	4.3
	4







Fig.2 Graphical Representation of Sensory evaluation of Horse gram chaat , Red gram ladoos, and Red gram piece cake.
3.4.1.1 Cost of production , Gross returns , Net returns ,BCR
The data related to the cost of production ,gross returns , net returns of all the value – added products are summarized below (Table 19).
Table 19 Cost of production , Gross returns , Net returns of the products 
	S.no
	Value added products
	Cost of  production(Rs.)
	Gross returns
(Rs.)
	Net returns
(Rs.)

	1.
	Blondies
	139
	500
	361

	2.
	Cookies
	250
	525
	275

	3.
	Protein bar
	210
	510
	300

	4.
	Kesari
	90
	200
	110

	5.
	Idly Powder mix
	171
	95
	76

	6.
	Momos
	109
	300
	191

	7.
	Falafel
	50
	120
	70

	8.
	Paruppu boli
	120
	260
	140

	9.
	Nutella
	200
	500
	300

	10.
	Steamed chickpeas
	80
	150
	70

	11.
	Moong dal
	60
	150
	90

	12.
	Ashoka halwa
	100
	225
	125

	13.
	Horse gram chaat
	110
	300
	190

	14.
	Red gram ladoos
	118
	250
	132

	15.
	Red gram piece cake
	93
	190
	97



    Cost of production , Gross returns , Net returns of the products
  
Fig.3 Graphical representation of cost of production , Gross returns , Net returns of the products

The benefit cost ratio (BCR) of all the value – added products has a positive manner as listed below (Table 20).
                  Table 20 Analysed BCR value of value-added products
	S.no
	Value added products

	Benefit Cost Ratio (BCR)
BCR = Gross returns/Cost of production

	1.
	Blondies
	1:1:8

	2.
	Cookies
	1:1:1

	3.
	Protein bar
	1:4:2

	4.
	Kesari
	1:1:2

	5.
	Idly powder mix
	0.4:1

	6.
	Momos
	1:7:5

	7.
	Falafel
	1:1:4

	8.
	Paruppu boli
	1:1:6

	9.
	Nutella
	1:1:5

	10.
	Steamed chickpeas
	0.5:1

	11.
	Moong dal
	1:1:5

	12.
	Ashoka halwa
	1:1:25

	13.
	Horse gram chaat
	1:1:7

	14.
	Red gram ladoos
	1:1:5

	15.
	Red gram piece cake
	1:1:1



As the BCR value, Protein bar, Momos where the major positive value – added products with the values of 1:4:2 and 1:7:5 respectively. On the basis of  BCR results and different methods used in the value – added products viz. Nutella, Ashoka halwa, Red gram piece cake and Blondies etc. brought out several findings.
4.1 Discussion
4.1.1 Various methods involved in making fine pulses product
Fine pulses products are humanized through several methods that enhance their safety, nutrition, and digestibility. These include cleaning and grading to remove impurities, de-husking and splitting to ease cooking, and soaking to reduce anti-nutritional factors. Germination improves vitamin content and protein digestibility, while fermentation enhances flavour and nutritional value. Roasting or puffing improves taste and shelf life, and grinding turns pulses into flour for versatile use. Fortification may also be applied to enrich the products with essential nutrients, making them more suitable for human consumption. 
4.1.2 Benefit Cost Ratio (BCR) for the value – added products
Blondies have a BCR of (1:1.8), cookies (1:1.4), and protein bars (1:1.1). Kesari shows a BCR of (1:1.2), while, Momos have a higher BCR of (1:7.5), and falafel has (1:1.6). Paruppu boli also records a BCR of( 1:1.6), followed by nutella at (1:1.5), whereas moong dal gives (1:1.2). Ashoka halwa shows the highest BCR of (1:1.25), horse gram chaat has (1:1.7), red gram ladoos record (1:1.5), and red gram piece cake has a BCR of ( 1:1.1) respectively are the profitable products in the project.
 SUMMARY 
4.2 Summary
The integration of value addition into agricultural practices, especially in pulse crops, is emerging as a vital strategy for enhancing profitability reducing post-harvest losses, and empowering rural livelihoods. Pulses such as red gram green gram, and horse gram, often considered staple ingredients in Indian households, possess immense untapped potential in the processed and value-added product sector. This study was undertaken to explore that potential by transforming raw pulse commodities into consumer-friendly and economically viable products
During the experiential learning phase of the project we undertook the preparation and evaluation of fifteen different value-added products derived from pulses. Each product was analyzed for its consumer appeal, nutritional relevance, shelf life case of preparation, and most importantly, its economic viability using the Benefit-Cost Ratio (BCR) The BCR is a useful metric that provides insight into the profitability of a product by comparing the gross returns obtained to the cost of production incurred
Among the products developed. Ashoka halwa stood out with the highest BCR of 1:1.25, indicating a strong return for every rupee spent. Products like Momos (1:7.5) and Horse gram chaat (1:17) also displayed substantial profitability and market potential. On the other hand, steamed chickpeas, with a BCR of 0.5:1. resulted in a lass, highlighting the importance of product selection and cost management in value addition.
In terms of product diversity, we categorized them to
· Snack products (eg, cookies, momos, falafel)
· Sweet preparations (eg.. kesari, Ashoka halwa, red gram ladoos)
· Health and nutrition-based items (eg, protein bar, idli powder mix, moong dal)
· Traditional recipes with modern presentation (eg, paruppu holi, horse gram chaar)
These categories were carefully chosen to reflect both traditional culinary heritage and modern consumer demands such as convenience. taste, and health benefits. The recipes were standardized, costed , and tested for acceptance among a sample consumer base, including faculty, students, and rural women entrepreneurs. Moreover, this study demonstrated the role of pulses not just as basic food items but as functional ingredients that can serve multiple purposes dietary fiber sources, protein enhancers, and sustainable food alternatives. From high protein bars suited for fitness-conscious individuals to sweet delicacies like Ashoka halwa, the range of value added items addressed both nutrition and variety
Another important aspect observed was the role of processing techniques in determining the shelf life and cost structure of the final product. Minimal processing was preferred to retain nutritional value and reduce costs. Additionally, packaging played a key role in extending shelf life and increasing consumer appeal.
Value-added products, therefore, serve multiple functions.
· Enhance the shelf life of raw pulses
· Provide consumers with ready-to-eat or easy-to-cook products
· Improve marketability of lesser-known pulses like horse gram
· Generate employment in food processing, packaging, and marketing sectors
More importantly, value addition opens up entrepreneurial opportunities, especially for women and youth in rural areas. Many of these products can be made with mammal investment and basic training, enabling micro-enterprises and self-help groups to venture into small scale agro-processing.
This study also aligns with larger government intiatives such as Vocal for Local. “Atmanirbhar Bharat, and One District, One Product" which emphasize rural entrepreneurship, local sourcing, and decentralized food industries. The products prepared can easily be promoted through local fairs, exhibitions, and agri-business incubation centers.
4.3 CONCLUSION
The findings of this study, derived from both quantitative (BCR analysis) and qualitative (sensory evaluation) assessments, clearly demonstrate that value addition in pulses is a viable and sustainable strategy for enhancing economic profitability and nutritional value. Based on the calculated Benefit–Cost Ratios (BCRs), the developed products were categorized into three economic performance tiers.
1. High-profitability products (BCR > 1.5):
These products exhibited the highest financial returns and strong consumer acceptability.
· Ashoka halwa (1:1.25) recorded the highest BCR overall, indicating strong profitability and consumer preference.
· Momos (1:7.5) emerged as one of the most profitable items, favored by younger consumers due to low input costs and high market demand.
· Horse gram chaat (1:1.7) proved to be simple, nutritious, and economically promising.
· Paruppu boli (1:1.6) successfully combined traditional appeal with profitable returns.
· Red gram ladoos (1:1.5) and Chickpea Nutella (1:1.5) were also found to be highly acceptable and easy to produce with minimal investment.
2. Moderately viable products (BCR 1.1–1.4):
These products were found to be economically moderate but offered potential for scaling and innovation.
· Falafel (1:1.4) performed well as a healthy fusion snack, suitable for urban and health-conscious consumers.
· Kesari (1:1.2) maintained a balance between cost and consumer demand as a traditional sweet.
· Protein bar (1:1.1) showed promise for fitness-oriented markets and could become more profitable with enhanced branding and formulation.
3. Low or non-viable products (BCR ≤ 1.0):
A few products displayed limited profitability under current production conditions.
· Steamed chickpeas (0.5:1) were found to be less feasible due to limited consumer appeal and shorter shelf life.
· Red gram piece cake (1:1.1) requires product refinement and better marketing strategies to improve returns.
· Cookies (1:1.0) and Moong dal (1:1.5)* functioned as break-even products but could become economically viable with improved processing or market scaling.*
Overall, the study confirms that value addition in pulses is not merely a conceptual approach but a practical, income-generating, and empowering strategy for small and medium-scale entrepreneurs. Products such as Ashoka halwa, Momos, Horse gram chaat, and Paruppu boli exhibited strong profitability and consumer appeal, highlighting their commercial potential for small-scale agro-industries.
Furthermore, promoting the preparation and commercialization of pulse-based products can stimulate rural entrepreneurship, create employment opportunities, and empower women, particularly through self-help groups and small enterprises. The rising urban demand for convenient, nutritious, and plant-based foods further underscores the market potential for such innovations.
In conclusion, value addition in pulses represents a sustainable pathway toward enhanced farmer income, food diversification, and rural development, aligning with national initiatives such as Atmanirbhar Bharat, Vocal for Local, and One District One Product (ODOP). Continued efforts in product standardization, cost optimization, packaging innovation, and market linkage can further strengthen the economic and nutritional potential of pulse-based value-added products in India.
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Cost of  production(Rs.)	Blondies	Cookies	Protein bar	Kesari	Idly Powder mix	Momos	Falafel	Paruppu boli	Nutella	Steamed chickpeas	Moong dal	Ashoka halwa	Horse gram chaat	Red gram ladoos	Red gram piece cake	139	250	210	90	171	109	50	120	200	80	60	100	110	118	93	Gross returns (Rs.)	Blondies	Cookies	Protein bar	Kesari	Idly Powder mix	Momos	Falafel	Paruppu boli	Nutella	Steamed chickpeas	Moong dal	Ashoka halwa	Horse gram chaat	Red gram ladoos	Red gram piece cake	500	525	510	200	95	265	60	260	500	150	150	225	300	250	190	Net returns (Rs.)	Blondies	Cookies	Protein bar	Kesari	Idly Powder mix	Momos	Falafel	Paruppu boli	Nutella	Steamed chickpeas	Moong dal	Ashoka halwa	Horse gram chaat	Red gram ladoos	Red gram piece cake	361	275	300	110	76	75	10	140	300	70	90	125	190	132	97	Mean sensory scores ( out of 5)     Moong dal	Colour	Taste	Smell	Texture / mouth feel	Acceptability	Overall acceptability	4	3	5	3.5	4	3.9	Mean sensory scores ( out of 5) Ashoka halwa	Colour	Taste	Smell	Texture / mouth feel	Acceptability	Overall acceptability	5	4	5	3	4	4.2	        Mean sensory scores ( out of 5)   Horse gram      chaat	Colour	Taste	Smell	Texture / mouth feel	Acceptability	Overall acceptability	5	4	5	4	4	4.4000000000000004	        Mean sensory scores ( out of 5) Red gram ladoos	Colour	Taste	Smell	Texture / mouth feel	Acceptability	Overall acceptability	5	4	5	3.5	4	4.3	        Mean sensory scores ( out of 5) Red gram piece cake	Colour	Taste	Smell	Texture / mouth feel	Acceptability	Overall acceptability	4	5	4	3	4	4	
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