


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


Abstract
            Indian traditional sweet dish i.e. halwa was developed from multi millet flour. This study explores the preparation and nutritional analysis of an instant halwa made from a blend of major millets—sorghum, finger millet, 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 prepared 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 were organoleptically evaluated for the colour, appearance, texture, taste flavour and overall acceptability using Nine point Hedonic scale. Sensory evaluation revealed highest score for Overall acceptability for the treatment T4 that is at 100 percent multi millets flour. 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. Addition of multi millet flour increased the nutrient density of halwa as compared to the control. 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. 
Key Words: Halwa mix, Wheat Flour, Millets Flour, Finger, Pearl, Sorghum and Jaggery Powder
1. Introduction:  
Millets are nutri cereals comprising of sorghum, pearl millet, finger millet (major millets) foxtail, little, kodo, proso and barnyard millet (minor millets). These are one of the oldest foods known to humanity. Millets have been a part of our tradition, culture, and ancient civilisation, their relevance being cited in sacred texts such as Vedas, Puranas, and Tolkappiyam. Millets are known as ‘Gods own crops’ belongs to family Gramineae, are one of the oldest, small-sized cereal grains known to human from pre-historic time to be used as bird and animal feed (Kulkarni, et. al., 2021). It has proved to have high nutritional as well as medicinal properties reported (Yang et al., 2012). Millets consist of slow-releasing carbohydrates and thus lowers the risk of diabetes. Also found to be rich in dietary fibres, minerals like iron, magnesium, phosphorous and potassium (Michaelraj and Shanmugam, 2013). Millets are gluten-free hence best suited for celiac patients (Thompson, 2009). India is the foremost producer of minor millets namely, Finger millet, Kodo millet, Barnyard millet, Pearl millet and Little Millet (Majumdar et al., 2006).
		Millets are categorized as major and minor millets. Sorghum, Finger and Pearl millet are classified as major millets and all other millets are classified as minor millets. Nine species of millets are grown around the world (Sade, 2009). Among the nine, five millet types are commonly cultivated which include, proso millet (Panicum miliaceum), foxtail millet (Setaria italica), finger millet (Eleusine coracana), pearl millet (Pennisetum typhoideum) and barnyard millet (Eichinochloa frumentacea) (Ravindran, 1991).
India produces more than 170 lakh tonnes of millets per year and is the largest producer of millets in the world; accounting for 20% of global production and 80% of Asia's production. India's average yield of millets (1239 kg/hectare) is also higher than global-average yield of 1229 kg/hectare. Major millet crops grown in India and their percentage share of production are Pearl Millet (Bajra) 61%, Jowar (Sorghum) 27%, and Finger Millet (Mandua/Ragi) 10%. India is the topmost producer of Barnyard (99.9%), Finger (53.3%), Kodo (100%), Little millet (100%) and pearl millet (44.5%), producing about 12.46 million metric tonnes from an area of 8.87 million ha. Rajasthan has the highest area under millets cultivation (29.05%) followed by Maharashtra (20.67%), Karnataka (13.46%), Uttar Pradesh (8.06%), Madhya Pradesh (6.11%), Gujarat (3.94%) and Tamil Nadu (3.74%). In 2021-22 Uttar Pradesh share of production are Pearl Millet (Bajra) 19.49 Lakh tonnes and Sorghum (Jowar) 2.75 Lakh tonnes %. (Source: https://apeda.gov.in/milletportal)
		Millets provide a wide range of health benefits and they are a good source of energy, proteins, minerals and vitamins. Millet proteins are a good source of essential amino acids except lysine and threonine but contain higher amount of methionine. Millets contain abundant phytochemicals and micronutrients and due to these nutritional benefits, millets are termed as “nutri‐cereals” (Singh et al., 2012).
		Halwa, a delicious sweet preparation of north India, is rich in nutrients, especially fat and carbohydrates. Although it may be flour-based or nut-based, the most common forms of halwa are made from wheat flour semolina and known as wheat sooji (semolina) halwa. Instant sooji halwa mix (Arya and Thakur, 1986) having shelf life of one year became very popular among the civilians and armed forces. Several unconventional ingredients such as soybean have been used for preparation of halwa. (Yadav et al., 2007) optimized soy-fortified instant halwa mix that had three times higher protein content than wheat sooji halwa and shelf life of more than six months at ambient conditions (Yadav et a.l, 2011). Halwa is a traditional dessert which is popular not only in the Indian cuisine but also in Asian and Middle Eastern cuisines. Traditionally it is prepared using semolina, ghee, seeds and nuts during festivities and occasions. It is also called as sheera or kesari in some regions. The ready to cook (RTC) and rady to reconstitute (RTR) food demand is increasing. The ingredients used in Indian traditional foods have tremendous health advantages (Mangalassary, 2016). There is a lack of research on development and mechanization of convenience type traditional food products. Considering the great importance (Desai and Dutta, 2023)
		The study is aimed to develop multi-millets based products on the multiple health benefits of the rarely used millets like pearl millet (Bajra) and sorghum (Jowar). In the present study, an attempt has been made to standardize “Multi Millet Instant Halwa Mix” with selected millets are pearl millet flour, sorghum flour, whole wheat flour, Jaggery, Ghee and dry fruits.
2. Materials and Methods: 
2.1. Procurement and Processing of ingredients
 Raw ingredients like refined wheat flour, Multi Millets (Finger, Pearl and Sorghum) flour, ghee, jaggery powder etc. were purchased from the local market. 

2.2. Development of instant halwa of multi millets:
The Major Millets (Finger, Pearl and Sorghum) Flour were used for the preparation of baked products by utilizing Multi Millets Flour (Finger, Pearl and Sorghum)  in five proportion i.e.0%, 25%, 50%, 75 and 100% in standardized recipes. Multi Millets Flour ware 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 mixed with multi millets flour and instant halwa powder were prepared according to the following treatments using the recipe described 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:
The analysis of different properties of millets halwa mix were done to produce a commercially valuable product with good quality. Analysis of the product also aided to be aware of the relative changes in the quality factors influenced by different multi millets (finger, pearl, sorghum) halwa mix.
2.3.1. Chemical Analysis of Multi Millets Instant Halwa Mix:
The millets instant halwa mix the best acceptable products were analyzed for proximate composition, moisture content, ash content, protein content, fat content, fiber content and carbohydrates using standard methods for all the chemical parameters in triplicate. 
2.3.2. Organoleptic Evaluation of Multi Millets Instant Halwa Mix:
Organoleptic evaluation of multi millets halwa mix and evaluation was carried out in this experiment. The 9 point Hedonic Scale was used to compare the control with the formulated samples. Sensory evaluation was conducted in sensory evaluation laboratory, Department of agricultural engineering (Process and Food Engineering). The panelists were selected solely on the basis of interest, time available and lack of allergies to food ingredients used in study. On every occasion, the panelists were provided with coded disposable paper cups containing the sample under investigation. Sensory evaluation was carried out under ambient conditions. A comfortable area without distractions (isolated booths) under fluorescent lighting and controlled temperature was used. Water was supplied to clean the pallets between the evaluations of two samples. Samples were tested for different parameters like appearance color, taste, texture, flavor, and overall acceptability. All these tests including the testing for consumer acceptance was done by sensory panelist according to 9 point hedonic scale for sensory evaluation as described by (Peryam and Giradot 1952).
3. Results and Discussion: 
Millets products have become popular across different sections of populations both in urban and rural India. Among millets product halwa mix are the most popular because of various appealing factors and excellent storage qualities, besides universal availability. The results of the experiments conducted on development and quality evaluation and sensory analysis was analyzed at different treatments using standard procedures. The quality of the fresh Millets halwa mix were evaluated on the basis of Chemical characteristics like moisture content, ash content, fat content, protein content, pH, total sugar, energy, fiber content and total carbohydrates secondly the sensory characteristic were reported on the basis of appearance, color, flavor, taste, texture and overall acceptability. All the five samples were packed in the aluminum foil laminated LDPE pouches were analyzed after the preparation and during the ambient storage. The results obtained were represented and discussed below. 
3.1. Proximate composition of multi millets Instant Halwa Mix:
Proximate composition i.e. the moisture, pH, total sugar, energy, protein, fat, ash, fiber and total carbohydrates content of halwa mix prepared by using multi millets flour have been depicted in Table 1.
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:
Sensory characteristics of the all five samples were determined by taking the sensory Attributes appearance, color, flavor, taste, texture and overall acceptability. Sensory attributes of all kind of halwa mix samples were evaluated in fresh condition. Hedonic rating test method was used for the evaluation of different samples in fresh condition and in stored condition had been presents in table 2.
The study was conducted under fresh condition. The results of sensory characteristics of halwa mix samples have been presented in Table 2. The measurements of different attributes, describing quality were respectively. Different sensory attribute were evaluated in fresh condition. 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 were perceived to be desirable by the panelists and therefore the score awarded was beyond “like very much” range. Color of all halwa mix samples was also acceptable to the panel. The taste of halwa mix samples was sweet which resembled to one of the four basic tastes namely sweet, bitter and sour.
 The overall acceptability of the halwa mix samples were perceived to be desirable by the Panelists and therefore the score awarded was beyond “like very much” range. The halwa mix sample T4 was more acceptable than other halwa mix samples.
Table 3. - 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
	05

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



4. Conclusion:
It is concluded that product prepared from multi millets flour was acceptable at all five levels-0, 25, 50, 75 and 100 percent multi millets flour samples. The multi millets flour was used for the preparation of instant halwa mix. Instant halwa mix prepared by incorporating 100% multi millets flour contained significantly higher Quality parameters, moisture, pH, total sugar, energy, ash, protein, fat, fiber and total carbohydrates as compared to the control. In Instant halwa mix the highest score all the sensory parameters was obtained T4- 100% Multi millets flour. The overall acceptability of the instant halwa mix samples were perceived to be desirable by the panelists and therefore the score awarded was beyond “Like very much” range. The instant halwa mix samples T4 was more acceptable than other instant halwa mix samples. Addition of multi millets flour increased the nutrient density of the all products as compared to the control. The study thus indicated that products prepared by incorporating multi millets flour were sensory and nutritional value superior to control products and could be stored safely.
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