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Standardization of Process for Preparation of Multi Millets Instant Halwa Mix (A sweet dish) and Its Quality Evaluation


Abstract
            A traditional Indian sweet dish, halwa, was prepared using a blend of multi-millet flour. This study explores the preparation and nutritional analysis of an instant halwa made from a blend of major millets sorghum, finger and pearl millet along with additional ingredients such as sugar, ghee, and cardamom powder. The primary objective is to develop a healthier, tasty, and easy-to-cook alternative to traditional halwa mix.  The millets were ground into flour, mixed, roasted with ghee dry mix fruits and cardamom powder, and then cooled before adding jaggery powder. Five samples with different ratios of flour were ready from wheat flour and multi millets flour in ratio T0 (100:0), T1 (75:25), T2 (50:50), T3 (25:75) and T4 (0:100) respectively. The product was evaluated organoleptically for color, appearance, texture, taste, flavor, and overall acceptability using a nine-point hedonic scale. Sensory evaluation indicated that treatment T4, which contained 100% multi-millet flour, received the highest score for overall acceptability. The proximate compositions of instant Halwa prepared by incorporating 0%, 25%, 50, 75% and 100% multi millets flour contained significantly increasing ash content (0.87% -1.12%), protein content (4.01% - 5.61%), fiber content (. 0.67% - 3.90%) and energy content (383 kcal - 427 kcal ). Additionally, the millet blend decreased moisture (3.12% to 2.72%), total sugar content (38.05% -30.70%), fat content (9.85% -8.01%) and total carbohydrates (81.80% -79.20%). The pH slightly increased to 7.08 in the millet sample compared to 6.89 in the control sample. Incorporating multi-millet flour enhanced the nutrient density of halwa in comparison to the control sample. Results showed that millet flours required more water or milk for optimum halwa preparation due to their high water absorption capacity. Compared to 100% refined wheat flour, the millet flour blend significantly enhanced its nutritional value, making it a superior alternative to halwa made from refined wheat flour. 
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1. Introduction:  
	Millets, often referred to as "nutri-cereals," include both major and minor varieties. The major millets consist of sorghum, pearl millet, and finger millet, while minor millets include foxtail, little, kodo, proso, and barnyard millets. These grains are among the most ancient foods consumed by humans and have been deeply rooted in Indian tradition, culture, and historical texts such as the Vedas, Puranas, and Tolkappiyam. Known as “God’s own crops,” millets belong to the Gramineae family and have been used since prehistoric times, initially serving as food for birds and animals (Kulkarni et al., 2021).
	Millets are recognized for their high nutritional and medicinal value (Yang et al., 2012). They provide slow-digesting carbohydrates that help regulate blood sugar levels, making them beneficial in diabetes management. Rich in dietary fiber and essential minerals like iron, magnesium, phosphorus, and potassium, millets also offer gluten-free alternatives suitable for individuals with celiac disease (Thompson, 2009).
		India is the leading global producer of millets, contributing over 170 lakh tonnes annually, which represents 20% of global and 80% of Asia's production. The country also has a higher-than-average millet yield of 1239 kg/hectare compared to the global average of 1229 kg/hectare. Among India's millet crops, pearl millet (bajra) accounts for 61% of production, followed by sorghum (jowar) at 27%, and finger millet (ragi) at 10%. India also dominates the global production of barnyard (99.9%), finger (53.3%), kodo (100%), little (100%), and pearl millet (44.5%), producing about 12.46 million metric tonnes across 8.87 million hectares. Rajasthan leads in millet cultivation with 29.05% of the area under production, followed by Maharashtra, Karnataka, Uttar Pradesh, Madhya Pradesh, Gujarat, and Tamil Nadu. In 2021–22, Uttar Pradesh produced 19.49 lakh tonnes of pearl millet and 2.75 lakh tonnes of sorghum. (Source: https://apeda.gov.in/milletportal)
		Millets are highly nutritious, supplying energy, protein, vitamins, and minerals. Although low in lysine and threonine, their protein contains a good amount of methionine. Additionally, they are rich in phytochemicals and micronutrients, justifying the label "nutri-cereals" (Singh et al., 2012).
		Halwa, a well-known sweet dish from northern India, is typically high in carbohydrates and fat. While traditionally made using wheat semolina, variations exist that include flour or nuts. One common version is "sooji halwa," prepared from semolina. Instant halwa mixes, such as the one developed by Arya and Thakur (1986), gained popularity for their long shelf life, even among military personnel. Alternative ingredients like soybean have also been incorporated to enhance nutritional value; for example, Yadav et al., (2007) developed a soy-enriched instant halwa mix with triple the protein content of traditional sooji halwa and a shelf life exceeding six months (Yadav et al., 2011). Halwa is also widely enjoyed in Asian and Middle Eastern cuisines and is often known as sheera or kesari in different parts of India. Jaggery is increasingly used as a natural sweetener in halwa for its rich mineral content and health-promoting bioactive compounds (Mohanlal et al., 2018; Bano and Singh, 2024).
		The growing consumer interest in ready-to-cook (RTC) and ready-to-reconstitute (RTR) food products highlights the need for innovation in traditional Indian foods (Mangalassary, 2016). Despite their nutritional potential, research on the development and mechanization of such convenience foods remains limited (Desai and Dutta, 2023).
		The present study focuses on developing a health-enhancing halwa mix using lesser-utilized millets like pearl millet and sorghum. This effort aims to formulate a standardized Multi-Millet Instant Halwa Mix incorporating pearl millet flour, sorghum flour, whole wheat flour, jaggery, ghee, and dry fruits capitalizing on both the nutritional value and cultural significance of millets.
2. Materials and Methods: 
2.1. Procurement and Processing of ingredients
 Raw materials such as refined wheat flour, flours of finger millet, pearl millet, and sorghum, along with ghee and jaggery powder, were procured from the local market.

2.2. Development of instant halwa of multi millets:
Major millet flours-finger millet, pearl millet, and sorghum-were incorporated into baked products using multi-millet flour blends at five different levels: 0%, 25%, 50%, 75%, and 100%, based on standardized formulations. Multi Millets Flour were cleaned and dry-roasted until light golden, then coarsely ground to achieve a granular texture. The ground Multi Millets Flour was roasted in ghee with continuous stirring until a deep golden color and roasted aroma developed. Finely chopped dry fruits were incorporated during the final roasting stage. After cooling to room temperature, powdered jaggery and cardamom powder were added and mixed thoroughly. The final product was packed in airtight, laminated pouches and stored at ambient conditions. For consumption, the mix was rehydrated by adding boiling water in a 1:2.5 ratio and cooking for 4–5 minutes with constant stirring (Chaudhary et al., 2024). 
Wheat flour was blended with multi-millet flour, and instant halwa powder was prepared based on the following treatments, using the recipe outlined below: 
Gather the material
(Sorghum + Pearl millet + Finger millet)

Grind the millets

Mix the flour

Flour roast with ghee mix dry fruits

Cool down for 1.5 hours

Mix the sugar powder thoroughly

     Packaging 

        Storing

Fig 1: Flow sheet for preparation of major millets instant halwa mix.

Treatments:
Treatment details of instant halwa Mix prepared from multi millet flours 
Multi Millets Ratio (Sorghum: Finger: Pearl) 1:1:1
T0 = Control sample (100g of Wheat flour) 
T1 = Ratio of major millets flour and wheat flour 25:75. (25g of multi millets flour and 75g of Wheat flour)
T2 = Ratio of major millets flour and wheat flour 50:50. (50g of multi millets flour and 50g   of Wheat flour)
T3 = Ratio of major millets flour and wheat flour 75:25. (75g of multi millets flour and 25g of Wheat flour)
T4= Sample (100g of multi millets flour)

Ingredients:
	Wheat & Millets Flour
	T0,T1,T2,T3& T4

	Jaggery Powder
	55g/100g

	Ghee
	40g/100g

	Cardamom Powder
	05 g/100g

	Mix Dry Fruits
	15g/100g


2.3. Methods of Analysis:
Various properties of the millet-based halwa mix were analyzed to develop a high-quality product with commercial potential. This evaluation also helped in understanding the impact of different millet combinations - finger, pearl, and sorghum - on the overall quality attributes of the halwa mix.
2.3.1. Chemical Analysis of Multi Millets Instant Halwa Mix:
The most acceptable millet-based instant halwa mix was analyzed for its proximate composition, including moisture, ash, protein, fat, fiber, and carbohydrate content. All chemical parameters were evaluated in triplicate using standard analytical methods. 
2.3.2. Organoleptic Evaluation of Multi Millets Instant Halwa Mix:
Organoleptic assessment of the multi-millet halwa mix was conducted as part of this study using the 9-point Hedonic Scale to compare the control sample with the formulated variants. Sensory evaluation took place in the Sensory Evaluation Laboratory of the Department of Agricultural Engineering (Process and Food Engineering). Panelists were chosen based on their availability, interest, and absence of allergies to the ingredients used. Each participant received coded samples in disposable cups for unbiased evaluation, conducted under ambient conditions in distraction-free sensory booths with fluorescent lighting and controlled temperature. Drinking water was provided for palate cleansing between samples. Attributes such as appearance, color, taste, texture, flavor, and overall acceptability were assessed. Consumer acceptance and preference were determined using the standardized 9-point Hedonic Scale method, as outlined by Peryam and Girardot (1952).
3. Results and Discussion: 
Millet-based products have gained popularity among both urban and rural populations in India. Among these, halwa mixes are especially favored due to their appealing taste, wide availability, and excellent shelf life. In this study, experiments were conducted to develop and evaluate the quality of millet halwa mix through various treatments, following standard methodologies. The fresh halwa mixes were assessed for their chemical properties, including moisture, ash, fat, protein, pH, total sugars, energy, fiber, and total carbohydrate content. Sensory characteristics such as appearance, color, flavor, taste, texture, and overall acceptability were also evaluated. All five formulations were packaged in aluminum foil-laminated LDPE pouches and analyzed both immediately after preparation and during ambient storage. The findings are presented and discussed below.
3.1. Proximate composition of multi millets Instant Halwa Mix:
Table 1 presents the proximate composition of halwa mix prepared with multi-millet flour, including measurements of moisture, pH, total sugars, energy, protein, fat, ash, fiber, and total carbohydrate content.
The moisture content of the multi millets halwa mix sample T1, T2, T3 and T4 were found to 3.02%, 2.94, 2.83 and 2.72% respectively. The control (T0) sample made of 100% of wheat flour had highest moisture content (3.12%) while the sample made of 100% of multi millets flour had lowest moisture content. The ANOVA for moisture content of multi millets halwa mix variations T0, T1, T2, T3 and T4 samples. It was observed that treatments effects on moisture content were found significant at 5% level of significance
The fiber content of multi millets halwa mix sample T1, T2, T3 and T4 were found to 0.98%, 1.99%, 2.90 and 3.90% respectively. The fiber content of the control sample T0 was found to be 0.67% which was lowest as compared to the halwa mix prepared from multi millets flour. The ANOVA for fiber content of multi millets halwa mix variations T0, T1, T2, T3 and T4 samples. It was observed that treatments effects on fiber content were found significant at 5% level of significance.
The ash content of the multi millets halwa mix sample T1, T2, T3 and T4 were found to 0.90%, 0.95%, 1.00% and 1.12% respectively. While the ash content of control sample T0 was found to be 0.87%. The lowest ash content was found in sample T0 and highest ash content in the sample T4. Ash content of halwa mix increased with the incorporation of multi millets flour. The ANOVA for ash content of multi millets halwa mix variations T0, T1, T2, T3 and T4 samples. It was observed that treatments effects on ash content were found significant at 5% level of significance.
The fat content of the multi millets halwa mix sample T1, T2, T3 and T4   were found to 9.64%, 9.30%, 9.10 and 8.01% respectively. The fat content of the control sample T0 was found to be 9.85% which was highest as compared to the halwa mix prepared from multi millets flour. Fat content of halwa mix decrease with the incorporation of multi millets flour. The ANOVA for fat content of multi millets halwa mix variations T0, T1, T2, T3 and T4 samples. It was observed that treatments effects on fat content were found significant at 5% level of significance.
The protein content of the multi millets halwa mix sample T1, T2, T3 and T4 were found to 4.80%. 5.31%, 5.43% and 5.61% respectively. While the protein content of the control (T0) halwa mix sample was found 4.01%. The halwa mix sample T4 had highest protein content and it increased gradually with the increase in multi millets flour content in samples. The ANOVA for protein content of multi millets halwa mix variations T0, T1, T2, T3 and T4 samples. It was observed that treatments effects on protein content were found significant at 5% level of significance.
The total sugar of the multi millets halwa mix sample T1, T2, T3 and T4   were found to 36.30%, 34.10%, 32.80 and 30.70% respectively. The control (T0) sample made of 100% of wheat flour had highest total sugar (38.05%) while the sample made of 100% of multi millets flour had lowest total sugar. The ANOVA for total sugar of multi millets halwa mix variations T0, T1, T2, T3 and T4 samples. It was observed that treatments effects on total sugar were found significant at 5% level of significance
The pH of the multi millets halwa mix sample T1, T2, T3 and T4 were found to 6.91, 6.97, 7.01 and 7.08% respectively. While the pH of the control (T0) halwa mix sample was found 6.89%. The halwa mix sample T4 had highest pH and it increased gradually with the increase in multi millets flour content in samples. The ANOVA for pH of multi millets halwa mix variations T0, T1, T2, T3 and T4 samples. It was observed that treatments effects on pH were found significant at 5% level of significance.
The Energy of the multi millets halwa mix sample T1, T2, T3 and T4 were found to 396 Kcal/100g, 405 Kcal/100g, 416 Kcal/100g and 427 Kcal/100g respectively. While the Energy of the control (T0) halwa mix sample was found 383 Kcal/100g. The halwa mix sample T4 had highest Energy and it increased gradually with the increase in multi millets flour content in samples. The ANOVA for Energy of multi millets halwa mix variations T0, T1, T2, T3 and T4 samples. It was observed that treatments effects on Energy were found significant at 5% level of significance.
The total carbohydrates of the multi millets halwa mix sample T1, T2, T3 and T4 were found to 81.20%, 80.40%, 79.70% and 79.20% respectively. The total carbohydrates of the control sample T0 was found to be 81.80% which was highest as compared to the halwa mix prepared from multi millets flour. Decrease in total carbohydrates of multi millets flour incorporated halwa mix was observed with the increase in incorporation of multi millets flour. The ANOVA for total carbohydrates of multi millets halwa mix variations T0, T1, T2, T3 and T4 samples. It was observed that treatments effects on total carbohydrates were found significant at 5% level of significance 
Table 1. Proximate composition of multi millets Instant Halwa Mix:
	
Treatments
	Moisture content (%)
	Fiber content (%)
	Ash content (%)
	Fat content (%)
	Protein content (%)
	Total Sugar
(%)
	
pH
	Energy Kcal/ 100g
	Total carbohydrates (%)

	T0
	3.12
	0.67
	0.87
	9.85
	4.01
	38.05 
	6.89
	383.0
	81.80

	T1
	3.02
	0.98
	0.90
	9.64
	4.80
	36.30
	6.91
	396.0
	81.20

	T2
	2.94
	1.99
	0.95
	9.30
	5.31
	34.10
	6.97
	405.0
	80.40

	T3
	2.83
	2.9
	1.00
	9.10
	5.43
	32.80
	7.01
	416.0
	79.70

	T4
	2.72
	3.90
	1.12
	8.01
	5.61
	30.70
	7.08
	427.0
	79.20

	Mean
	2.93
	2.09
	0.97
	9.18
	5.03
	34.33
	6.97
	405.4
	80.46

	SEm±
	0.02
	0.01
	0.02
	0.01
	0.01
	0.02
	0.02
	0.02
	0.02

	CD(P=0.05)
	0.05
	0.05
	0.06
	0.05
	0.05
	0.06
	0.56
	0.14
	0.06


3.2. Sensory evaluation of multi millets Instant Halwa Mix:
The sensory properties of all five halwa mix samples were evaluated based on key attributes such as appearance, color, flavor, taste, texture, and overall acceptability. These evaluations were carried out under fresh conditions using the Hedonic Rating Scale method. The sensory scores for each attribute in both fresh and stored conditions are presented in Table 2. 
The study primarily focused on assessing the quality of the halwa mix samples immediately after preparation. The results summarizing the sensory evaluation under fresh conditions are detailed in Table 2.
Fresh condition the appearance scores of halwa mix samples T0, T1, T2, T3 and T4 were found to be 8.1, 8.0, 7.9, 7.3 and 7.1 and taste scores were found to be 7.3, 7.8, 8.1, 8.6 and 8.8 and colour scores were found to be 7.2, 7.4, 7.8, 7.9 and 8.0 and flavour scores were found to be 7.2, 7.9, 8.0, 8.1 and 8.3 and texture scores were found to be 7.3, 7.4, 7.6, 7.7 and 8.1 and overall acceptability scores were found to be 7.40, 7.81, 7.88, 7.92 and 8.06 respectively.
The flavor of the halwa mix samples was found to be highly appealing by the sensory panel, with scores exceeding the 'like very much' range. The color of all samples was also deemed acceptable. The taste, characterized primarily by sweetness - one of the four basic taste profiles was well received. 
Overall acceptability was rated favorably, with panelists expressing a strong preference. Among all samples, treatment T4 received the highest level of acceptance, indicating it was the most preferred formulation.
Table 2. - Evaluation of sensory attributes of multi millets Instant Halwa Mix:
	Treatments
	Appearance
	Taste
	Colour
	Flavour
	Texture
	Overall
Acceptability

	T0
	8.1
	7.3
	7.2
	7.2
	7.3
	7.40

	T1
	8.0
	7.8
	7.4
	7.9
	7.4
	7.81

	T2
	7.9
	8.1
	7.8
	8.0
	7.6
	7.88

	T3
	7.3
	8.6
	7.9
	8.1
	7.7
	7.92

	T4
	7.1
	8.8
	8.0
	8.3
	8.1
	8.06

	Mean
	7.68
	8.12
	7.66
	7.9
	7.62
	7.88

	SEm±
	0.05
	0.05
	0.03
	0.04
	0.05
	0.05

	CD(P=0.05)
	0.16
	0.16
	0.10
	0.12
	0.14
	0.18



4. Conclusion:
[bookmark: _Hlk193540946][bookmark: _Hlk180402183][bookmark: _Hlk183680988][bookmark: _Hlk197173371][bookmark: _GoBack]The study concluded that instant halwa mixes prepared with multi-millet flour at varying levels - 0%, 25%, 50%, 75%, and 100% were all found to be acceptable. The formulation using 100% multi-millet flour (T4) demonstrated significantly higher values for key quality parameters such as moisture, pH, total sugars, energy, ash, protein, fat, fiber, and total carbohydrates compared to the control. Sensory evaluation results showed that T4 also received the highest ratings across all attributes, with panelists rating its overall acceptability above the 'like very much' range. The inclusion of multi-millet flour enhanced the nutritional quality of the halwa mix across all treatment levels. These findings suggest that multi-millet-based halwa mixes not only possess superior sensory and nutritional qualities compared to conventional versions but also hold promise for commercial viability. Future research could focus on assessing the shelf life of the product under different packaging and storage conditions to support broader market adoption.
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