Sensory Evaluation of Millet-Based Momos: A Healthy Alternative to Refined Flour- Based Momos

Abstract: The study describes how millet flour ratios and processing techniques can be optimized to provide mouthwatering sensory qualities including texture, flavor, and appearance that are reminiscent of traditional momos. Due to their frequent usage of processed wheat flour, native momos are low in dietary fiber and minerals. This study aims to ascertain whether millets, such as finger, pearl, and sorghum millet, can be used to make momo wraps. A sensory panel test is also included in this study to ascertain customer acceptance and preference for the novel millet-based momos.
      Particularly in states like Uttar Pradesh where millets are indigenous and their reintroduction into diets is a public health concern, this research paper is probably going to make a significant contribution to the diversification of millet-based momos, increasing their use as a sustainable and healthful option.
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1. Introduction:
              In India and around the world, "momos" have captured the interest of people of all ages.  The reasons for this include shifting lifestyles, urbanization, cultural globalization, the accessibility of food, and marketing tactics.
             Momos are a kind of dumpling that is filled with a variety of fillings and has a wrapper made of refined flour.  They come with a variety of sauces, such as peanut, tomato, sesame, or soy-based chutneys.  India's version of steamed and deep-fried momos, served with various sauces, is comparable to China's Shumai and Jiaozi. Vegetable momos, paneer momos, chicken momos, and even ones with sweet chocolate or mango inside are popular variations.
            Sedentary theories suggest that momos originated in Tibet and were brought to Nepal by Tibetan immigrants. It is possible that a Newari princess from Nepal brought momos to Tibet after marrying a Tibetan king in the 15th century, that the Bhutias brought them to Sikkim in the 14th century, and that Tibetan refugees brought them to India in the 1960s. Another possibility is that Newar merchants from Kathmandu brought momos to the North of India. In contrast to their Himalayan counterparts, Indian momos are made with chicken and mixed vegetables, while Tandoori momos are marinated in yogurt and spices before being cooked in a tandoor oven. Indians' economical way of living views momos' diversity in filling and ease of preparation as major benefits.  Many people enjoy the dish because of the countless variations made possible by culinary ingenuity. With the addition of unique ingredients from each Indian region, it has now developed into a dish that is liked by all.
            Momo as a steamed food item is microbiologically safe compared to other street foods. Although momo is considered a relatively healthy snack, its outer layer is made of refined wheat flour, which is not a good choice for our health because during the refining process, most of the fiber, vitamins, and minerals are lost from the wheat grain. This results in a product with a high glycemic index and low nutritional content, which can lead to blood sugar spikes and many other diseases like diabetes and weight gain. Whole wheat flour is a much better option, and it can be substitute with millet flour (finger millet, pearl millet, and sorgham millet) so that people of all ages can eat it to get proper, high-quality nutrition without any risks or side effects.
With the addition of these millet flours, momos are more wholesome than those prepared with refined wheat flour,
Ragi Flour: Ragi or finger millet is rich in calcium, iron, and fiber. It also has essential amino acids, antioxidants, and B vitamins.
Pearl Millet Flour: Pearl millet (bajra) is a good source of protein, fiber, iron, magnesium, phosphorus, and B vitamins. It also has antioxidants and a good quantity of essential fatty acids.
Sorghum Millet Flour: Sorghum (jowar) is a good source of protein, fiber, B vitamins, and minerals such as iron, magnesium, potassium, and phosphorus. It also has antioxidants.
2. Methodology:
The millet grains were purchased from local market, cleaned and washed with water. For the preparation of momos incorporated with millets, the millets were dried in oven at 45°c for 6 hours to avoid spoilage due to biological agent. Completely dried grains were ground. This ground flour was used for preparation of healthy momos.
Weighing of flours in ratio

Preparing of dough

Preparing of filling from selected vegetables

Rollout small rotis from dough & fill mixed vegetables in them & give them different shapes.

Place in the Steamer

Momos are ready, serve them with chutney
Fig 1: Steps for the preparation of momos
2.1: Formulation details for the preparation of value added momos:
Table 1- Variation of wheat and millet flours in dumpling wrappers with constant vegetable filling
	Ingredient 
	C0 (g) 
	T1 (g)
	T2 (g)
	T3 (g)
	T4 (g)

	Refiend wheat flour
	65
	--
	--
	--
	--

	Whole wheat flour
	--
	65
	45
	25
	10

	Ragi flour
	--
	--
	10
	15
	20

	Pearl flour
	--
	--
	5
	15
	20

	Sorghum flour
	--
	--
	5
	10
	15

	Filling ( Cabbage, Carrote, Capsicum, Onion, Ginger, Garlic, Green chilly, Salt)
	35
	35
	35
	35
	35
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Picture 1- Millet-based steamed dumplings.




2.2: Sensory evaluation:
 Sensory evaluation of prepared millet momos was conducted to find out the maximum level of incorporation of millet flour in outer layer of selected momos. All the selected panel members were requested to evaluate the developed momos. The judges were requested to score the momos for different sensory characters namely colour, texture, taste, flavour and overall acceptability by using 9 point hidonic scale in which point 9 represent like extremely, point 8 represent Like very much, point 7 represent Like moderately, point 6 represent Like slightly, point 5 represent Neither like nor dislike, point 4 represent  Dislike slightly, point 3 represent Dislike moderately, point 2 represent Dislike very much & point 1 represent Dislike extremely.                                 
The collected data was consolidated, tabulated and analysed statistically. The analysis of variance was used for interpreting the differences between different variations for individual sensory characters. 
3. Result and Discussion:
Sensory evaluation of control momos (Co) and value added momos (T1, T2, T3, T4)   incorporated with wheat flour, ragi flour, sorghum flour, pearl flour.
The mean score data were systematically tabulated and subjected to statistical analysis. The results are presented in the form of table. The sensory evaluation of control and formulated momos samples were conducted to assess the acceptability of various organoleptic parameters, including appearance, colour, taste, flavour, texture and over all acceptability. The data presented in table represent the mean scores assigned by the panelists using a 9-point hedonic scale. The statistical significance of the observed differences was assessed at the 5% level.
Table 2. Sensory Evaluation of Product at Different Levels of Incorporation
	Level of incorporation

	Parameter 
	Control (C0)
	T1
	T2
	T3
	T4
	CD (5%)
	S.E.

	Appearance 
	7.5
	7.5
	8.0
	8.5
	8.3
	0.595
	0.2039

	Colour 
	6.5
	7
	8.3
	8.5
	8.2
	1.164
	0.3987

	Taste 
	7
	7.5
	8.5
	8.8
	8.5
	1.005
	0.3444

	Flavour 
	7.5
	7.5
	8
	8.6
	8.2
	0.616
	0.2112

	Texture 
	6
	7
	7.5
	8.3
	8.0
	1.184
	0.4057

	Overall acceptability 
	6.9
	7.2
	8.1
	8.54
	8.2
	0.915
	0.3136


Colour: As described in Table, colour values among the panelists varied slightly, with mean scores of 6.5 for C0, 7.0 for T1, 8.3 for T2, 8.5 for T3 & 8.2 for T4 . The inclusion of ragi flour, pearl flour, sorghum flour likely contributed to the richer tone observed in the treated samples. However, the colour differences were statistically significant (CD@5% = 1.164; SE = 0.2039), indicating that fortification with these ingredients marginally improved the visual colour without significantly altering acceptability.
Taste: As presented in Table, the control sample (C0) recorded a mean taste score of 7.0, while T1, T2, T3 & T4 were revealed 7.5, 8.5, 8.8 and 8.5, respectively. Among these, T3 received the highest score, highlighting its favorable palatability. The differences were significant (CD@5% = 1.005; SE = 0.3444), indicating that the inclusion of functional ingredients slightly enhanced the taste profile of the momos.
Flavour: According to Table, the flavour scores ranged from 7.5 in the control to 8.6 in T3. The enhanced flavour in T2 and T4 (8.2) could be attributed to the synergistic effect of the natural flavours present in millets flour. Despite the observed increase, statistical analysis revealed significant differences (CD@5% = 0.616; SE = 0.2112), demonstrating that the flavour profile was not adversely affected by ingredient addition.
Texture: As shown in Table, the texture scores varied from 6.0 in the control sample to 8.3 in T3, with T1, T2 and T4 scoring 7, 7.5 and 8.0, respectively. The improved texture attributed to the moisture-retention effects of wheat & millets flour. Although the differences were statistically significant (CD@5% = 1.184; SE = 0.4057), the treatment samples were rated higher than the control, suggesting improved mouthfeel and structural characteristics.
Overall Acceptability: As reported in Table, overall acceptability scores were 6.9 for the control, 7.2 for T1, 8.1 for T2, 8.54 for T3 & 8.2 for T4. T3 was rated the most acceptable formulation, likely due to its balanced sensory attributes. The statistical interpretation revealed significant differences among the treatments (CD@5% = 0.915; SE = 0.3136), confirming that all formulations, especially T2, T3 & T4, were well-received by the sensory panel. As detailed in Table, the incorporation of wheat flour, Finger Millet Flour, Pearl Millet Flour, Sorghum Millet Flour into momos formulations resulted in sensory profiles that were comparable or superior to the control across all parameters. The formulation T3 consistently achieved the highest scores in appearance, colour, taste, flavour, texture, and overall acceptability, indicating that it offered the most favorable combination of organoleptic properties. The significant statistical variation across all treatments suggests that functional ingredient addition did not negatively affect consumer perception, thus supporting the potential for nutritionally enriched momos with high sensory acceptance.

Fig 2: Organoleptic evaluation of control and value added momos.

4. SUMMARY AND CONCLUSION:
Organoleptic acceptability of prepared momos:
       A sensory analysis of the included momos showed that they were superior in every way, including color, flavor, texture, appearance, and general acceptance.
       The organoleptic acceptability of the included momos showed that the momos made with 25:15:15:10 (T3) wheat flour, ragi flour, pearl flour, and sorghum flour were highly loved.  Momos prepared with 45:10:5:5 (T2) and 10:20:20:15 (T4) were quite popular, while T1- which was made entirely of wheat flour and without the addition of any of these three millets, was only moderately loved, and control momos (C0), which were made entirely of refined flour, were only mildly liked.
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