


Review Article
Fortification of Traditional Indian Dairy Sweets with Pearl Millet and     Jaggery: A Comprehensive Review


ABSTRACT 
Indian dairy products represent a vital component of the country's culinary heritage and nutritional practices. However, the growing prevalence of lifestyle disorders and increasing consumer demand for functional, clean label foods have encouraged Traditional the integration of nutrient dense ingredients into these products. This review focuses on the incorporation of pearl millet (Pennisetum glaucum) and jaggery, both recognized for their high nutritional value and health benefits, into conventional milk-based sweets such as kalakand, peda, burfi, shrikhand and kheer. Pearl millet is rich in protein, dietary fibre and essential micronutrients such as iron, zinc and magnesium, while jaggery serves as a natural, mineral-rich alternative to refined sugar. Studies demonstrate that fortifying traditional dairy products with these ingredients improve their nutritional profile, sensory attributes, and therapeutic potential. Additionally, product innovations using various processing methods such as malting, popping, and blending have shown promise in enhancing acceptability and shelf life. This review also highlights current limitations in formulation and processing while identifying potential pathways for future research and product development. Future research should focus on standardizing processing methods, optimizing formulations for specific health conditions and conducting clinical trials to validate the health benefits of these fortified dairy products. Integrating pearl millet and jaggery into traditional dairy products offers a promising approach to address micronutrient deficiencies, support sustainable agriculture and meet the growing consumer demand for functional, clean-label foods.
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1.  INTRODUCTION:
Traditional or indigenous Indian dairy products refer to milk based items that originated within India and have developed over generations, making use of regionally available resources, such as local fuels and traditional cookware. These products are deeply embedded in the country’s culinary heritage and reflect time-tested practices adapted to local environments and tastes(Minz & Singh, 2016; Ranganadham et al., 2016). India is home to a rich assortment of traditional milk-based sweets, cherished by those with a fondness for desserts like kalakand, peda, burfi, rasogulla, sandesh and milk cake etc. These delicacies hold a significant place in Indian cuisine, particularly during festive celebrations and special occasions, due to their delightful flavor, taste and nutritional benefits. By skilfully transforming milk into a diverse range and varieties of confections, ensuring its enjoyment in various forms. In 2024 - 2025, India is projected to produce approximately 239.3 million tonnes of milk, solidifying its status as the leading milk producer globally. This reflects a rise of 8.7 million tonnes over the previous year output of 230.6 million tonnes, representing a growth of nearly 3.78% in annual production (DAHD 2025). However, with such large-scale milk production especially in a tropical climate where high temperatures limit the shelf life of fresh milk there arises a critical need for effective preservation methods. This has led to the strategic diversion of surplus liquid milk into the manufacture of a wide array of traditional dairy products, such as ghee, paneer, khoa and various milk-based sweets. These not only ensure extended usability and reduced wastage but also meet the diverse culinary and cultural demands across the country (Badola et al., 2023; Park & Haenlein, 2006).

Pearl millet (Pennisetum glaucum) is a hardy cereal crop well-suited to the dry and semi-dry climates of Asia and Africa. Millets are among the earliest domesticated crops in human history and are recognized for their superior nutritional profile compared to staple cereals like wheat and rice. Among them, pearl millet ranked as the sixth most widely produced agricultural crop globally (Hassan et al., 2021). It serves as a rich source of carbohydrates, protein, dietary fiber and key micronutrients like iron, zinc and magnesium, making it crucial in efforts to reduce malnutrition and promote food security. Its low glycemic index, along with its abundance of resistant starch and health-promoting phytochemicals such as phenolic acids and flavonoids, make it beneficial in managing chronic conditions like diabetes and heart disease (Meena et al., 2025). It offers a nutritional profile that is comparable to other cereals and, in some aspects, even more advantageous. It is a good source of energy (approximately 17 mJ/kg) and contains substantial amounts of quality protein (9.5-14.41 g/100 g), lipids (4.8-7.1 g/100 g), and essential minerals such as calcium (16 - 46 mg/100 g), iron (4-11.2 mg/100 g) and zinc (2.95-7.1 mg/100 g) (Hassan et al., 2021; Pei et al., 2022).

Jaggery, a natural sweetener and retains more nutrients than refined sugar, including iron, calcium and potassium. It is traditionally valued for its digestive, detoxifying and energy boosting effects, plays a prominent role in Indian cuisine and ayurvedic practices, as a functional food, jaggery offers health advantages beyond basic nutrition (Hirpara et al., 2020). It is widely recognized as a functional food, enriched with proteins, essential minerals, various vitamins, carbohydrates and phenolic acids. It is celebrated for its impressive nutritional profile, antioxidant properties and health promoting benefits (Sahu & Saxena, 1994; Iqbal et al., 2017). This traditional sweetener offers a diverse array of nutrients, including sugars like sucrose, fructose and glucose, along with minerals such as calcium, potassium, sodium, iron, zinc and magnesium. It also contains vital vitamins namely B, C, D, and E which are crucial for maintaining overall health and supporting normal physiological functions (Singh and Kumar, 2013 ; Rao & Singh, 2022;). In addition to its nutritional attributes, jaggery is known for its therapeutic potential. Its rich assortment of bioactive compounds contributes to its antioxidant, antimicrobial, cytoprotective and neuroprotective properties ( Nayaka et al., 2009; Barrera et al., 2020;).

When combined in traditional recipies, pearl millet and jaggery create a nutritionally rich pairing that supports both human health and sustainable farming practices. Their growing inclusion in modern diets reflects their potential to combat micronutrient deficiencies and address the rise of diet related health issues (Ankita & Seth, 2025).

The primary objective of this review is to comprehensively explore and integrate current scientific evidence on the nutritional, functional, and therapeutic attributes of pearl millet and jaggery within both traditional and modern food systems. This review aims to elucidate their individual and synergistic roles in promoting human health, mitigating lifestyle-related disorders, and contributing to sustainable agricultural practices. The scope encompasses a detailed examination of their nutritional profiles, bioactive components, health-promoting properties, traditional culinary applications and potential incorporation into value-added food products. Special emphasis is placed on their relevance in addressing micronutrient deficiencies, particularly in resource-limited settings and their suitability for inclusion in functional foods and therapeutic dietary regimens. Additionally, the review highlights existing research gaps and proposes future directions to optimize the utilization of these underexploited traditional ingredients in advancing contemporary nutrition science and food technology.

2. OVERVIEW OF TRADITIONAL INDIAN DAIRY PRODUCTS
India dairy sector is known for its diversity of traditional milk based sweets, which are deeply rooted in its cultural and culinary practices. Products like kalakand, burfi, peda and kheer are not only popular for their unique taste and texture but also for their role in festivals, religious offerings and daily diets across the country and hence act as culinary delights as well as cultural symbols. 

2.1 Common Traditional Milk Based Sweets 
Traditional Indian sweets are predominantly based on milk or milk solids such as khoa (partially desiccated milk), chhana (coagulated milk solids) and condensed milk. Some popular examples include kalakand, burfi, peda and kheer. Kalakand is a moist, granular sweet made by curdling milk and along with sugar. Burfi, a dense milk fudge, comes in numerous varieties such as coconut, pistachio and chocolate. Peda is a semi-soft sweet, typically flavored with cardamom or saffron. Kheer, a rice pudding, is prepared by simmering rice in milk with sugar and aromatic spices. These sweets vary regionally in preparation and presentation, reflecting India’s diverse culinary landscape (Ranganadham et al., 2016).
About half of India's milk production is used for preparing several traditional milk products. 95% of all milk products consumed are these products. Conventional dairy products can be divided into six groups according to their manufacturing process: fermented, heat desiccated, heat and acid coagulated, clarified butter fat, frozen and products that contain cereals ( Rasane et al., 2015; Ranganadham et al., 2016; Aggarwal et al., 2018).
           
           Fig 1 :  Traditional Indian dairy products classification
     (Rasane et al., 2015 ; Ranganadham et al., 2016 and Aggarwal et al., 2018)

Khoa
Khoa (also referred to as khoya, mawa, or kava) is a traditional Indian dairy product prepared by slowly concentrating through continuous boiling and stirring until most of the moisture evaporates, resulting in a thick, semi-solid mass. As per the Food Safety and Standards Regulations (FSSR, 2011), khoa serves as the starting ingredient in sweets such as pindi, dhap and danedar. It should contain a minimum of 30% milk fat on a dry matter basis and must be free from added starch, sugar, and artificial coluring, although up to 0.1% citric acid may be permitted (Rasane et al., 2015; Minz and Singh, 2016).
Table 1: Classification of khoa

	
	Classification of Khoa

	
	Pindi
	Dhap
	Danedar

	Characterization
	1. Compact, homogeneous, and smooth texture
· 2. No fat leakage or free water
· Pleasant 
· 3. Cooked flavor
· Free from burnt, acidic, or off-flavors

	· 1. Raw (katcha) khoa with loose, smooth texture
· 2. Contains soft grains and a sticky body
· 3. Highest moisture content among khoa types
· 4. Moisture aids in soaking maida and suji
· Ensures even mixing of ingredients.
	· 1. Granular texture with hard, uneven grains
· 2. Grains suspended in thick, viscous serum
· 3. Slightly sour milk preferred for better grain formation


	Preparation
	Pindi type khoa is made by continuing heating beyond the rabri stage, crushing the grains into a smooth texture using a wooden ladle. The final mass is molded into hemispherical shapes and cooled.
	Dhap type khoa is prepared by stopping heating at the rabri stage, resulting in a soft, moist product with coarse grains and minimal agitation.
	Danedar type khoa is made from leftover or slightly acidic milk, often by adding citric acid (0.05–0.1%) or sour whey during boiling to create a granular texture.

	Based dairy products 
	Burfi and peda
	Gulabjamun, kalajamun, pantua, and  carrot halwa,
	Kalakand and milk cake


(Aggarwal et al., 2018; Badola et al., 2023; Ranganadham et al., 2016; Rasane et al., 2015; Minz and Singh, 2016)

	Table 2: Traditional Indian dairy products
	S.
No.
	Product
	Primary Dairy Ingredient
	Sweetening Agent
	Flavoring/Other Ingredients

	1.
	Kalakand
	Khoa (dhap variety)
	Sugar
	Cardamom, ghee

	2.
	Burfi
	Khoa (pindi variety)
	Sugar
	Cardamom and dry fruits

	3.
	Rasogolla
	Chhana
	Sugar syrup
	Rose water, cardamom. Sometimes used binding flour like maida

	4.
	Peda
	Khoa (pindi variety)
	Sugar
	Cardamom, pistachios

	5.
	Lassi
	Dahi (curd)
	Sugar or salt
	Cardamom, rose water, cumin, mint 

	6.
	Shrikhand
	Chakka
	Sugar
	Cardamom, saffron, dry fruits


( Rasane et al., 2015; Brahimi et al., 2016 ; Choudhary et al., 2017; Aggarwal et al., 2019; and Sivaraj et al., 2024)

Traditional Indian dairy products are made with milk and its derivatives, natural flavorings and sugars. Their methods of preparation are slightly different in different places and have been honed over many centuries. The main fundamental components are milk, curd, khoa and chhana along with sugar. Cardamom, saffron, rose water and dry fruits are commonly used to improve flavor. The preparation methods of some widely consumed products are outlined below.

Kalakand
Traditionally, kalakand is made by heating sugar and khoa (dhap variety) over medium heat. Continuous stirring is used to achieve a soft, grainy texture in the mixture. Cardamom is added for flavor at the finish of cooking. After the mass is ready, it is moved to a tray that has been oiled with butter and leveled and let to solidify before being cut into pieces ( Ranganadham et al., 2016; Verma et al., 2018 ; Maske et al., 2023).

Burfi
Pindi variety of khoa is combined with sugar and cooked over low heat until it thickens. Cardamom and ghee are added for taste. Spread the mixture out on a dish that has been oiled, let it cool and then cut it into pieces. You can add optional garnishes like saffron or nuts (Arora et al., 2010; Ranganadham et al., 2016 ; Pal et al., 2018). 

Rasogolla
To make rasogolla, chhana is made by letting fresh milk coagulate, then it is drained and kneaded until it is smooth. This chhana is made into little balls and cooked in boiling sugar syrup until they swell and have a flexible consistency. Finally, the finished product is soaked in the same syrup, often flavored with cardamom or rose water (Ranganadham et al., 2016; Sarkar et al., 2021).

Peda
Peda is made pindi variety of khoa with sugar over low heat until the mixture thickens and begins to leave the sides of the pan. Flavoring agents like cardamom are incorporated and once the mixture cools slightly, it is molded into round or flat disc shapes. Pistachios are often used for decoration ( Ranganadham et al., 2016 ; Rahman et al., 2023).

Lassi
Lassi is a traditional drink prepared by churning curd (dahi) with water until a smooth consistency is achieved. Depending on the type, either sugar or salt is added. Flavoring ingredients such as cardamom, rose water, cumin, or mint may be used to enhance the taste. The drink is typically served chilled (George et al., 2010; Ranganadham et al., 2016).

Shrikhand
Shrikhand is produced by straining curd through a muslin cloth to remove whey, resulting in a thick, creamy mass called chakka which is mixed with powdered sugar and blended until smooth. Flavoring agents like saffron and cardamom are incorporated, and the dessert is garnished with nuts such as almonds and cashews before serving (Ranganadham et al., 2016 ; Thakur et al., 2017).

3. NUTRITIONAL AND FUNCTIONAL BENEFITS OF PEARL MILLET (BAJRA)
Pearl millet, locally known as bajra, is a nutrient-dense cereal as compared to wheat and rice, pearl millet (Pennisetum typhoides) is a resilient cereal crop that is cultivated in areas with comparatively little rainfall because of its capacity to withstand and endure periods of intermittent or ongoing drought (Joshi et al., 2025). Ethiopia, Malawi, Sudan, Zimbabwe, Kenya, Tanzania, Uganda, Zambia, Somalia, Botswana, India and Pakistan are the main locations for this crop. It is a crop with a short growing season (88 - 96 days) that works well with various crop rotation plans  and it is grown for forages, feed and food ( Jain & Bal, 1997;  Arora et al., 2003; Meena, et al., 2024).


3.1 Nutritional Profile
Pearl millet exhibits a robust nutritional profile, making it a valuable staple in various traditional diets (Rai et al., 2008). It is rich in protein content as compared to other cereals typically ranging between (10 -13)%, while fat content falls between (4 -7)%, contributing to both structural and energy functions in the diet. Carbohydrates are present in significant amounts (60 - 67)%, and dietary fiber content ranges from (8 -11)%, supporting digestive health and glycemic regulation. It is also a notable source of essential minerals: calcium (27- 42)mg/100 g, phosphorus (289- 296) mg/100 g, iron (6- 11) mg/100 g  and zinc (2.7-3.5) mg/100 g, all of which are critical for bone development, oxygen transport, and immune function. Furthermore, it provides approximately 2 mg of vitamin E per 100 g, contributing to antioxidant defense mechanisms (Chaudhary & Kapoor, 1984; Nambiar et al., 2011; Satyavathi et al., 2021;  Meena, et al., 2024;). 

Table 3: Chemical composition of pearl millet
	S. No.
	Constituents
	Range (%)

	1.
	Protein (g)
	10 - 13

	2.
	Fat (g)
	4 - 7

	3.
	Dietary fiber (g)
	8 - 11

	4.
	Carbohydrates (g)
	60 - 67

	5.
	Calcium (mg)
	27- 42

	6.
	Phosphours (mg)
	289 - 296

	7.
	Iron (mg)
	6-11

	9.
	Zinc (mg)
	2.7 – 3.5

	10.
	Vit.-E (mg)
	2mg /100g


(Chaudhary & Kapoor, 1984; Nambiar et al., 2011 Satyavathi et al., 2021 and Meena, et al., 2024)

3.2 Health Benefits of Pearl Millet
Several health benefits of pearl millet, making it a valuable ingredient in functional food development. Processing techniques like malting significantly enhance its digestibility and nutrient availability by reducing anti-nutritional factors and improving mineral content. The grain is naturally rich in iron and zinc, supporting micronutrient intake, while its high fiber content promotes digestive health, alleviates constipation, and contributes to better glycemic and cardiovascular regulation. Its gluten-free nature makes it suitable for individuals with celiac disease. Pearl millet also offers a sustained energy release and improved stamina due to its higher lipid and energy levels compared to other cereals. Additionally, it contains bioactive compounds, especially antioxidants such as phenolics, which help reduce oxidative stress and the risk of chronic diseases. Its superior functional properties, including high α-amylase activity and enhanced water and oil retention, also contribute to improved digestion, satiety, and food texture (Nambiar et al., 2011 ; Chauhan et al., 2018; Gabaza et al., 2018; Adebo & Medina-Meza, 2020; Kulthe et al., 2022; Meena et al., 2024).
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Fig 2: Health benefits of pearl millet

4. CHALLENGES IN UTILIZATION OF PEARL MILLET
Although nutritionally rich, the incorporation of pearl millet into milk based products poses several formulation challenges. The grain’s coarse texture and fibrous nature can negatively affect the smoothness and mouthfeel of dairy sweets, while its characteristic earthy flavor may not complement the delicate, sweet profile of traditional milk desserts (Kulthe et al., 2022). Additionally, the natural pigments in pearl millet can alter the visual appeal of dairy products, and its high-water absorption capacity may impact product consistency and shelf life (Rani et al., 2018).

To address these issues, several pre-processing methods such as roasting, fermentation, malting and blanching have been explored. These techniques have shown potential in improving textural properties, flavor compatibility and nutrient bioavailability by reducing anti-nutritional factors like phytates and tannins (Hassan et al., 2006; Rani et al., 2018). Product formulation must therefore be carefully optimized to balance both sensory and nutritional quality when integrating pearl millet into traditional dairy products (Kulthe et al., 2022). 

5. ROLE OF JAGGERY AS A NATURAL SWEETENER IN DAIRY PRODUCTS
Gur, also known as jaggery, is a natural, traditional sweetener that is manufactured by concentrating sugarcane juice (Nath et al., 2015). In India, out of the total 300 million tonnes of sugarcane produced, approximately 53% is utilized for manufacturing white sugar, 36% is converted into traditional sweeteners like jaggery and khandsari, 3% is consumed directly as juice or for chewing, and the remaining 8% is reserved for seed cultivation. ( Singh et al., 2011). Sugarcane-derived jaggery is one product that is high in essential minerals and Magnesium relieves fatigue, relaxes muscles, strengthens the nervous system and maintains healthy blood vessels. Jaggery contain calcium (40-100 mg), magnesium (70-90 mg), potassium (1056 mg), phosphorus (20-90 mg), sodium (19-30 mg), iron (10-13 mg), manganese (0.2-0.5 mg), zinc (0.2-0.4 mg), and copper (0.1-0.9). vitamin A 3.8 mg, vitamin B1 -0.01 mg, vitamin B2 -0.06 mg, vitamin B3 -0.01 mg, vitamin B6 -0.01 mg, vitamin C -7.00 mg, vitamin D2-6.50 mg, vitamin E-111.30 mg, and protein-280 mg per 100 g of jaggery, as well as chloride 5.3 mg and vitamin A -3.8 mg. (Singh et al., 2013).

                               Table 4: Chemical composition composition of jaggery
	S. No.
	Constituents
	Range

	1.
	Sucrose (g)
	72 - 89.4

	2.
	Fructose (g)
	                  1.5 - 7.0

	3.
	Glucose (g)
	1.5 - 7

	4.
	Ca (mg)
	40 - 45

	5.
	Mg (mg)
	31 - 120

	6.
	P (mg)
	20 - 125

	7.
	Na (mg)
	19 - 79

	9.
	Fe (mg)
	1.6 - 13

	10.
	Zn (mg)
	0.2- 0.4

	11.
	Cu (mg)
	0.2 - 0.9

	12.
	Vit. A (mg)
	0.00 -  3.8

	13.
	Vit C (mg)
	7.0 - 17.6

	14.
	Vit E (mg)
	111.30



                         









                              (Sahu & Saxena, 1994; Singh et al., 2011 ; Singh et al., 2013)

5.1. Health Benefits of Jaggery
Jaggery is recognized for its multiple health-promoting properties due to the presence of essential nutrients and bioactive compounds. It serves as a quick source of energy because of its natural sugars and carbohydrates. The presence of iron and copper supports blood purification and contributes to liver cleansing through antioxidant action. Jaggery enhances digestive health by encouraging the release of digestive enzymes and easing bowel movements, making it useful in relieving constipation. Its bioactive components are linked to a reduced risk of chronic diseases due to their detoxifying and protective effects. Moreover, minerals in jaggery assist in hormone regulation, helping to alleviate symptoms associated with premenstrual syndrome. Traditionally, it has been used to manage respiratory issues such as bronchial and lung infections due to its anti-inflammatory properties. Furthermore, jaggery contributes to immune defense by providing vital micronutrients and phytochemicals. When unrefined and organically produced, it serves as a safer and healthier substitute for refined sugar (Singh et al., 2013; Hirpara et al., 2020; Sharifi-Rad et al., 2023). 
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Fig 3: Health benefits of jaggery

6.  SEVERAL STUDIES HAVE BEEN CONDUCTED ON PEARL MILLET- AND JAGGERY-FORTIFIED TRADITIONAL INDIAN DAIRY PRODUCTS WHICH ARE AS FOLLOWS

6.1.  Kheer 
A pearl millet-based dairy kheer was successfully developed by Jha et al., (2013) using response surface methodology for process optimization. The ideal formulation included 18.49 % dairy whitener, 6.0 % pearl millet and a processing temperature of 87.5°C, yielding good texture, sweetness, and overall acceptability. This fortified dessert offers higher fiber and nutrient content compared to traditional rice kheer. Replacing sugar with jaggery can further enhance its nutraceutical value, making it suitable as a functional traditional sweet.

6.2.  Rabadi 
Raabadi is a cereal‑and‑dairy based fermented beverage, traditional to Rajasthan, Haryana, and other semi‑arid parts of northwest India. Typically made using pearl millet (bajra)/maize flour, buttermilk or yogurt, plus a bit of water and spices such as cumin or ajwain (Meena et al., 2023; Taneja, et al., 2024, 2025).

A Rabadi-like fermented dairy beverage was developed using germinated pearl millet flour and skim milk. The optimized recipe, using 5.3% millet flour and 72% water, showed good sensory acceptability. Pectin (0.6%) was added to improve shelf life, keeping the product stable for 7 days under refrigeration. This formulation enhances the traditional drink's nutritional and functional value, replacing sugar with jaggery can further boost its health benefits (Modha & Pal, 2011).

6.3. Panjiri
A modified version of traditional Panjiri was developed by replacing wheat flour with pearl millet flour and refined sugar with jaggery powder to enhance its nutritional value without compromising traditional authenticity. Among the three formulations tested, the one containing 100% pearl millet flour showed the highest protein, fat, ash, antioxidant activity, phenolic content and mineral content. The combination sample containing 50% wheat and 50% pearl millet, was the most preferred in terms of taste and overall acceptability in sensory evaluation. The results highlighted that pearl millet fortification significantly improved nutritional and functional properties of Panjiri, making it a promising candidate for health oriented traditional sweet development (Saxena et al., 2024).

6.4. Ladoo
In a study conducted by Singh & Sehgal, (2008) two types of ladoos were developed using popped pearl millet. Type I included chickpea and groundnut, while type II used only popped millet. Type I showed higher levels of calcium, phosphorus, iron and better protein quality, while type II had more dietary fiber. The study highlights the potential of popped millet in creating nutritious traditional sweets.

6.5. Basundi
A study on basundi by Ayare et al., (2020), a traditional Indian milk based dessert, explored the substitution of refined sugar with jaggery at different levels. Among the variations, the sample containing 6% chemically processed jiggery showed the best sensory, nutritional and chemical quality. It also maintained comparable microbial safety during storage when tested against a market control sample. This indicates that jaggery is a suitable natural sweetener for basundi, enhancing its nutritional profile without compromising quality or shelf life.

6.6. Ragi Flour Burfi
A study by Kokani & Kulkarni, (2021) on the development of ragi (finger millet) burfi using ragi flour, milk, and jaggery aimed to create a nutrient rich dairy sweet. Among the three tested formulations, second one showed the best results in terms of sensory acceptance, nutritional content, and storage stability. The optimized burfi had good levels of protein (14.48%), fat (19.6%), and energy (367 kcal), along with essential vitamins and minerals. The product remained acceptable for up to 2 months at room temperature and 3 months under refrigeration, highlighting its potential as a healthy, shelf-stable traditional sweet enriched with millet and jaggery.

6.7. Burfi
In the development of jiggery based burfi, the study conducted by Kumar et al., (2024) optimized 24% jaggery concentration as the most acceptable level based on sensory evaluation. The incorporation of jaggery led to a reduction in moisture, which increased the hardness of the product but also enhanced the protein, fat, and mineral content. Although the texture was slightly altered, jaggery improved the nutritional profile and taste, making it a healthier alternative to refined sugar in traditional burfi preparations.

6.8. Shrikhand
A study was conducted by Sonwane & Sonkamble, (2020) to assess the impact of replacing sugar with jaggery powder in shrikhand, a popular fermented dairy dessert. The substitution aimed to improve nutritional value while maintaining sensory acceptability. Among various levels tested, the sample with 41% jaggery powder replacement received the highest sensory score and was preferred over other treatments. The inclusion of jaggery enhanced the mineral content (iron and salts) without significantly affecting protein levels. The findings confirmed that jaggery can be used as a healthier alternative to refined sugar in shrikhand, offering improved nutritional quality and consumer appeal.

6.9. Kalakand
A study was carried out by Solunke et al., (2024) to evaluate the preparation of kalakand using jaggery powder as a sweetener in place of refined sugar. Buffalo milk was standardized and combined with varying levels of jaggery (5% to 11% by volume). As the jaggery content increased, the carbohydrate and total solids in kalakand also increased, while fat and protein content slightly declined. The product retained acceptable physicochemical properties, suggesting that jaggery can be effectively used as a natural sweetener in kalakand, contributing to improved nutritional quality and reduction in the use of refined sugar.

6.10. Peda
In a study on jaggery blended peda, refined sugar was partially replaced with jaggery powder at levels of 31%, 41% and 51%. The formulation containing 41% jaggery showed sensory scores comparable to the control (100% sugar), with good flavor, texture and overall acceptability. Additionally, this formulation proved to be more economical than the control with lower production costs. The study suggests that jaggery can be effectively used to enhance both the nutritional quality and affordability of peda, offering a healthier option for diabetic and health conscious consumers (Jhondale et al., 2023). 
With growing consumer interest in clean label, gluten free and functional foods fortified dairy products using traditional ingredients hold considerable market potential. Continued innovation, supported by scientific research and appropriate policy frameworks, will be essential for realizing their full commercial and public health value.

7. FUTURE PROSPECTS AND RESEARCH GAPS
Despite promising results, several research gaps persist in the application of pearl millet and jaggery in traditional dairy products. There is a need to standardize processing methods such as malting, roasting and fermentation to enhance nutritional and sensory quality (Kulthe et al., 2022). Limited studies are available on shelf life and microbial stability, particularly for jaggery based products, which require optimized packaging solutions. Clinical validation through human trials is crucial to confirm their benefits in managing conditions like diabetes and anemia (Singh et al., 2011 ; Meena et al., 2024  ). Further, data on consumer preferences, labeling, and market acceptance of millet and jiggery fortified sweets is lacking. Research should also focus on targeted nutritional formulations for specific groups such as diabetics or elderly populations. Finally, the integration of modern food technologies like extrusion or spray drying could support the development of ready to eat, functional dairy products with improved shelf life and convenience.

8. CONCLUSION
The integration of pearl millet and jaggery into traditional Indian dairy products offers a promising approach to improve both nutritional quality and functional appeal while retaining cultural authenticity. Pearl millet enhances the fibre, mineral and antioxidant content of dairy sweets, whereas jaggery provides a natural source of micronutrients and serves as a healthier alternative to refined sugar. Multiple studies reviewed in this paper confirm the potential of these ingredients in the development of value added dairy desserts that align with modern nutritional demands and health conscious consumer trends. However, to fully capitalize on their benefits, further scientific research, technological innovation and policy support are essential. Embracing these traditional ingredients in functional food development not only contributes to public health but also supports sustainable agriculture and rural livelihoods.
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Traditional Indian dairy products


Concentrated / partially desiccated products 
 Khoa, rabdi, basundi


Heat and acid coagulated products 
Paneer ,channa


Fermented products
Dahi, mishti dahi, shrikhand, shrikhand wadi


 Fat rich products 
Ghee, makkhan, malai


Frozen products
Kulfi 
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