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Abstract 

The present research investigation was designed to develop a nachos based on millet considering the 

nutritional and health advantages that come from these ingredients. The physicochemical, nutritional, 

functional and sensory qualities of the selected raw materials such as corn flour, wheat flour, chickpea 

flour, foxtail millet flour and barnyard millet flour were examined. The proportions of corn flour, 

chickpea flour, wheat flour, foxtail millet flour and barnyard millet flour were also used to standardize 

the recipe and the desired product was obtained via taking trials i.e. T0 (40:10:50:00:00), T1 

(40:10:40:05:05), T2 (40:10:30:10:10), T3 (40:10:20:15:15), and T4 (40:10:10:20:20). The prepared 

product evaluated for organoleptic evaluation by 9 point hedonic scale with the panel of semi-trained 

judges for acceptability. The incorporation of millets with the formulations revealed the significant 

enhancement in mineral and crude fibre content. The fibre composition of selected sample significantly 

improved the textural properties with respect to its crispiness. Shelf stability of T3 sample carried out for 

120 days in high-density polyethylene standing pouch at room temperature and it was found minimal 

physicochemical changes by the end of 120 days. The selected (T3) sample has total energy value of 

386.71 Kcal/100g. The production cost was economical at Rs. 167.76 per kilogram, highlighting its 

potential for commercial use.  
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1. Introduction 

The tortilla chips known as nachos are prepared with either corn flour or wheat flour. It was 

originated in Mexico and popular in their cuisine. Nachos made from with frying or baking 

process. In America, Colombia, and Mexico, it is the most significant food. It varies in different 

forms like triangular, square etc. Depending on the individual's preferences, nachos can be 

served with or without sauces and spices. The nachos is popular due to its high content of 

carbohydrates, protein, and fats, this snack has good sensory and nutritional qualities. (Pratik 

and Nisha, 2023) [16]. In recent years, the rising demand for appetizing snacks like nachos has 

emphasized the need for mechanized production and standardized processes to meet market 

requirements as well as nutritional requirement (Farooqui et al., 2023) [5]. 

Millets are a group of highly variable small seeded grasses, widely grown around the world as 

cereal crops or grains for fodder and human food. Millets have been main staples of the people 

of semi-arid tropics of Asia and Africa for centuries where other crops do not grow well. Since 

ancient times, millet has been widely consumed in Asia and India as well (Karuppasamy 2015) 
[9]. They are highly nutritious and climate compliant crops. The major reasons of decrease in 

consumption are the lack of awareness of nutritional merits, inconveniences in food 

preparation, lack of processing technologies (IIMR, 2017). Millets are renowned for their 

balanced macronutrient and micronutrient composition. They are typically rich in 

carbohydrates, accounting for approximately 60-70% of their dry weight and minerals like 

calcium, magnesium, phosphorus etc. (Smith & Johnson, 2023) [20]. 

 

2. Objectives of the Study  

2.1. Development of millet based nachos  

2.2. To analyse the sensory quality of the developed Nachos.  

2.3. Estimation of proximate composition of the control and selected sample of nachos.
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 3 Materials and Methods 

3.1. Procurement of raw materials 

The research unfolded its insights in the Department of Food 

Process Technology at College of Food Technology, 

VNMKV, Parbhani. Essential ingredients, such as corn, 

wheat flour, foxtail millet, barnyard millet, baking powder, 

spices and oil, were sourced from the regional markets of 

Parbhani.  

 

3.2 Processing treatment on raw materials 

Raw material gives different pre-treatments on raw materials 

such as barnyard millet and foxtail millet gives a soaking 

treatment as well as corn gives a nixtamalized (alkaline) 

treatment. The corn gives alkaline treatment for 30 min at 85-

90 ⁰C and steeping up to 16 hours then drying at 60 ⁰C and 

grinding by using a mini flour mill to get powder. The effect 

of treatment gives different periods such as barnyard millet 

and foxtail millet gives soaking time was 10 hours and drying 

at 60 ⁰C and each raw material was further grinding by using 

a mini flour mill to get powder.  

 

3.3 Standardization of formulation of nachos 

The nachos were prepared by adding corn flour, barnyard 

millet flour, foxtail millet flour, wheat flour, chickpea flour, 

salt, Spices and water.  

 
Table 1: Formulation of millet-based nachos 

 

Sr. no Ingredients 
Quantity (g) 

T0 T1 T2 T3 T4 

1. Corn Flour 40 40 40 40 40 

2. Chickpea Flour 10 10 10 10 10 

3. Wheat Flour 50 40 30 20 10 

4. Barnyard Millet Flour 0 5 10 15 20 

5. Foxtail Millet Flour 0 5 10 15 20 

5 Oil (ml) 5 5 5 5 5 

6. Spices 4 4 4 4 4 

7. Baking Powder 1.5 1.5 1.5 1.5 1.5 

8. Salt 1 1 1 1 1 

 

T0= 40g corn flour, 10g chickpea flour, 50g wheat flour 

T1 = 40g corn flour, 10g chickpea flour, 40g wheat flour, 5g 

barnyard millet flour, 5g foxtail millet flour 

T2 = 40g corn flour, 10g chickpea flour, 30g wheat flour, 10g 

barnyard millet flour, 101g foxtail millet flour 

T3 = 40g corn flour, 10g chickpea flour, 20g wheat flour, 15g 

barnyard millet flour, 15g foxtail millet flour 

T4 = 40g corn flour, 10g chickpea flour, 10g wheat flour, 20g 

barnyard millet flour, 20g foxtail millet flour 

 

3.4 Preparation of nachos  

The nachos were prepared in the laboratory. The basic 

ingredients used for making nachos are corn flour, chickpea 

flour, wheat flour, barnyard millet flour and foxtail millet 

flour blended with 70 ml water, 5ml oil, 1g salt, 1.5 baking 

powder and 4g spices. 

 

3.5 Sensory evaluation of Nachos 

The sensory characteristics like color, appearance, taste, 

flavor and overall acceptability of prepared millet-based 

nachos in the control sample prepared with corn flour, wheat 

flour, chickpea flour. The sensory evaluation was carried out 

by 10 semi-trained panel members on a 9-point hedonic scale. 

Judgments were made by rating products on a 9-point 

hedonic scale with corresponding descriptive terms ranging 

from 9 'like extremely' to 1 'dislike extremely' (Nayaka et al. 

2015) [11]. 

 

3.6 Nutritional analysis of millet based nachos 

The nutritional analysis involved triplicate assessments using 

established A.O.A.C. (2000) [2] methods. Crude fiber content 

was evaluated using acid alkali method. Carbohydrate 

content was computed by deducting the sum of moisture, 

protein, fat, and ash content from 100 per 100g of the sample. 

Moisture content was determined via a hot air oven at 98 to 

100 °C, protein content using the khejaldal method, fat was 

determined by solvent extraction method, ash by using of 

muffle furnance. 

 

4. Result and Discussion 

4.1 Sensory evaluation of prepared nachos  

 
Table 2: Sensory evaluation of prepared nachos 

 

 Organoleptic attributes 

Sample Color Flavor Taste Texture Overall acceptability 

Control 8.2 8.2 8.5 7.9 8.2 

T0 8.1 8.1 8.4 8 8.2 

T2 8.3 8.3 8.3 8.2 8.3 

T3 8.5 8.6 8.6 8.2 8.4 

T4 8.3 7.9 7.9 8.1 8.1 

 

When compared to the control (T0) and other treatment 

samples, the sample (T3) had an excellent score of 8.4 for 

overall acceptance. This sample content 40g corn flour, 10g 

chickpea flour, 20g wheat flour, 15g barnyard millet flour, 

15g foxtail millet flour. Therefore, it was regarded as a 

standardized ingredient combination and used for additional 

research. In terms of each aspect of sensory attribute, the 

nachos sample (T3) was determined to be much better than 

the other samples. The study also revealed that due to fibrous 

nature of foxtail millet and barnyard millet the prepared 

product was crispy in texture. To determine the proximate 

composition and energy value of selected T3 sample. 

 

4.2 Proximate composition of nachos 

 
Table 3: Proximate composition of nachos 

 

Parameters (%) Control (T0) Selected Sample (T3) 

Moisture 8.74±0.44 8.62±0.46 

Protein 12.03±0.05 10.97±0.04 

Fat 7.42±0.16 9.59±0.12 

Ash 1.28±0.04 1.36±0.04 

Carbohydrate 67.61±0.56 64.13±0.56 

Crude fibre 2.93±0.04 5.33±0.07 

*Each value is an average of three determinations 

 

The results are presented in above Table 3. The control 

sample (T0) and test (T3) samples moisture content were 

8.74±0.44% and 8.62±0.46% respectively. The amount of 

protein in the control sample (T0) was 12.03±0.05% and in 

the (T3) sample content was 10.97±0.04%. The protein 

content of the selected sample (T3) was less than that of the 

control sample (T0) due to addition of millet its content less 

amount of protein than other cereal like wheat. The control 

sample (T0) and the T3 sample showed fat contents of 

7.42±0.16% and 9.59±0.12% respectively. The carbohydrate 

content found in the (T3) sample was 64.13±0.56% as well as 

in the control sample (T0) 67.61±0.56%. Nachos made from 

millet decreases the amount of protein and carbohydrates 
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 while concurrently increasing the amount of crude fibre, ash 

and fat. It was found that the (T3) sample crude fibre content 

was higher than that of the control sample (T0), having 

5.33±0.07% and 2.93±0.04%. The control sample (T0) had an 

ash content of 1.28±0.04% and (T3) sample of 1.36±0.04%. 

As compared to the control sample, the selected sample was 

found to had a higher ash content it relatively to increase 

amount of mineral due to addition of millet contents good 

source as well as fibre content. According to the data 

collected, the sample (T3) had a high amount of ash, crude 

fibre and fat and was an excellent source of nutrients. 

 

 
 

Fig 1: Proximate composition of nachos 

 

4.3 Total energy value of nachos  

The information on nachos energy value was compiled in 

Table 4.17 Theoretically, the total energy value (Kcal) of the 

sample was determined by multiplying the carbohydrate, 

protein, and fat by 4, 4, and 9, respectively. 

 
Table 4: Total energy value of nachos 

 

Sample Carbohydrate Fat Protein 
Total Energy 

value (Kcal) 

Control (T0) 67.61 7.42 12.03 385.34 

Selected Sample (T3) 64.13 9.59 10.97 386.71 

 

The data obtained from the Table 4.17 revealed that the 

control sample of nachos contains 385.34 kcal total energy 

per 100g. The total energy of the selected sample T3 was 

found to be good source of energy with 386.71kcal per 100g 

respectively. The energy content of selected sample was 

found to be high because of the high concentration of fat in 

prepared sample. 

 

5. Conclusion  

From the present study, it could be concluded that millet 

based nachos developed from (Corn flour:40%, chickpea 

flour:10%, wheat flour:20%, barnyard millet flour:15%, 

foxtail millet flour:15%) had better sensory attributes. It is 

highly nutritious snack with low carbs, protein and rich in 

fiber and mineral content. Hence millet based nachos can be 

successfully used in snacks with baking process such as 

nachos with high nutritional value. 

 

References  

1. AACC. Approved methods of the AACC. 9th ed. St. Paul 

(MN): The Association; 1995. Method 08-01, rev. 1981; 

Method 44-15A, rev. Oct 1994; Method 49-18, rev. Oct 

1994; Method 76-13, approved Nov 1995. 

2. AOAC. Official methods of analysis. 17th ed. 

Washington (DC): Association of Official Analytical 

Chemists; 2000. 

3. Anjali S, Munnangi B, Apurva K, Lipakshi R, Devanshi 

R. Barnyard millet: the underutilized nutraceutical minor 

millet crop. Pharma Innov J. 2022;11(6):115-28. 

4. Dayakar Rao B, Bhaskarachary K, Arlene Christina GD, 

Sudha Devi G, Tonapi VA. Nutritional and health 

benefits of millets. Hyderabad: ICAR-Indian Institute of 

Millets Research; 2017. p. 112. 

5. Farooqui M, Deepika M, Sofia, Shekhara N, Mahesh S, 

Manasa V. Formulation of nutrient-rich nachos using 

little millet (Panicum sumatrense) flour. Ann Geriatr 

Educ Med Sci. 2023;10(2):51-4. 

6. Garg S, Sharma L. Assessment of organoleptic and 

nourishing properties of nachos developed from 

Nelumbo nucifera using TOPSIS. Int J Biol Pharm 

Allied Sci. 2024;3(1):71-80. 

7. Gunjana D, Sayantan C, Siddhartha S, Dev Kumar Y, 

Debala L, Himjyoti D. Development of non-

nixtamalized, gluten-free, antioxidant-rich nachos from 

pigmented Chakhao poireiton rice. Meas Food. 

2024;15:100182. 

8. Hariprasanna K. Foxtail millet: nutritional importance 

and cultivation aspects. Indian Farming. 2016;65(12):25-

9. 

9. Kamalaja T, Prashanthi M, Rajeswari K. Evaluation of 

antioxidant activity and bioactive compounds on 

domestic cooking method. Int J Curr Microbiol Appl Sci. 

2018;7(8):4090–4097. 

10. Kamboj R, Nanda V. Proximate composition, nutritional 

profile and health benefits of legumes – A review. 

Legume Res Int J. 2017;3(1):1–8.  

11. Karuna TD, Nazni P. Formulation, texture and sensory 

characteristics of little millet based RTC (ready-to-cook) 

soup mix. Int J Food Sci Nutr. 2018;3(2):187–191.  

https://www.agriculturaljournals.com/


 

~ 139 ~ 

International Journal of Agriculture and Food Science https://www.agriculturaljournals.com 

 
 
 12. Kaur H, Sharma S. An overview of barnyard millet 

(Echinochloa frumentacea). J Pharmacogn Phytochem. 

2020;9(4).  

13. Karuppasamy P. Mini review: overview on millets. 

Trends Biosci. 2015;8(13):3269-73.  

14. Landge AR. Studies on development and quality 

evaluation of legume blend papad with fenugreek 

[master’s thesis]. Parbhani: Vasantrao Naik Marathwada 

Krishi Vidyapeeth; 2022. 

15. Lee CH, Cho JK, Lee SJ, Koh W, Park W, Kim CH. 

Enhancing β‐carotene content in Asian noodles by 

adding pumpkin powder. Cereal Chem. 2002;79(4):593–

595. 

16. Makkar HP, Blümmel M, Borowy NK, Becker K. 

Gravimetric determination of tannins and their 

correlations with chemical and protein precipitation 

methods. J Sci Food Agric. 1993;61(2):161–165. 

17. Mamatha RR, Chavan UD, Kotecha PM, Lande SB. 

Instant puttu mix preparation from finger millet and 

foxtail millet. Int J Food Sci Nutr. 2019;4(4):37–42. 

18. Mane R, Kshirsgar R, Patil B, Agarkar B, Katke S. 

Physicochemical, functional and nutritional properties of 

millet grains. Pharma Innov J. 2022;11(11):1596–1600. 

19. Manisha P, Navjot K. Physico-chemical characteristics 

and anti-nutritional factors of wheat, soybean, oats and 

pumpkin leaves. Chem Sci Rev Lett. 2020;9(34):260–

267. Doi:10.37273/chesci.CS20510126 

20. Maria JT, Marina U, Adriana P, Nora B. Development 

and characterization of a baked snack from rings of green 

apples. Food Bioprocess Technol. 2014;7:2218–2227. 

Doi:10.1007/s11947-014-1310-1 

21. Meilgaard M, Civille GV, Carr BT. Sensory Evaluation 

Techniques. 3rd ed. Boca Raton, FL: CRC Press; 1999. 

22. Metin T, Erdal E. Mineral composition of some Kabuli 

chickpea (Cicer arietinum L.) cultivars leaves. Asian J 

Chem. 2008;20(4):2690–2700. 

23. Mounika P, Usha R. Formulation and evaluation of 

quinoa based nachos – a nutritious snack. Mysore J Agric 

Sci. 2022;56(4):289-295. 

24. Mrinal S, Komal S, Shashi C, Amrita P, Shalini S, Tejpal 

D. Key anti-nutrients of millet and their reduction 

strategies: an overview. Acta Sci Nutr Health . 

2021;5(12):68–80. 

25. Nayaka MH, Vinutha C, Sudarshan S, Manohar MP. 

Physico-chemical, antioxidant and sensory attributes of 

ginger (Zingiber officinale) enriched jaggery of different 

sugarcane varieties. Sugar Tech. 2015;17:305-13. 

26. Nazni P, Shobana, Devi R. Effect of processing on the 

characteristic changes in barnyard and foxtail millet. J 

Food Process Technol. 2017;7:3. doi:10.4172/2157-

7110.1000566. 

27. Neeta P, Aaman N. Development and quality evaluation 

of sorghum-based nachos. Int J Creat Res Thoughts. 

2022;10(10):c410-c414. 

28. Panwar P, Dubey A, Verma A. Evaluation of 

nutraceutical and antinutritional properties in barnyard 

and finger millet varieties grown in Himalayan region. J 

Food Sci Technol. 2016;53(6):2779-87. 

29. Pawar VD, Machewad GM. Processing of foxtail millet 

for improved nutrient availability. J Food Process 

Preserv. 2006;30(1):269-79. 

30. Pratik T, Nisha W. Development of nachos using 

Cucurbita (pumpkin) seed powder, sorghum (jowar) 

flour, Zea mays (maize) flour, and Cicer arietinum 

(besan). Int J Trend Sci Res Dev. 2023;7(1):501-5. 

31. Sarvesh VB, Nisha W, Prateek T. Development of 

nachos using Moringa oleifera (drumstick), Zea mays 

(maize) flour, Chenopodium quinoa (quinoa) flour, and 

Oryza sativa (rice) flour. Int J Trend Sci Res Dev. 

2023;7(2):341-5. 

32. Shikha, Anurag, Amar. Effect of germination on the 

physicochemical and antinutritional properties of finger 

millet (Eleusine coracana), pearl millet (Pennisetum 

glaucum), and sorghum (Sorghum bicolor). Pharma 

Innov J. 2023;12(3):4763-72. 

33. Shreeja KL, Hymavathi TV, Anila BK, Geetha RR, 

Durga Rani VC. Impact of germination on the 

nutritional, antioxidant and antinutrient characteristics of 

selected minor millet flours. Ann Phytomed. 

2023;10(1):178-84. 

34. Smith AB, Johnson CD. Constraints in millet production 

and distribution: a review. Agric Econ J. 

2023;14(3):189-201. 

35. Singh KP, Mishra HN, Saha S. Moisture dependent 

properties of barnyard millet grain and kernel. J Food 

Eng. 2010;96(1):598–606. 

36. Solanke ND, Thorat PP, Ughade J. Study the physical 

and functional properties of chickpea and black gram 

flours. Int J Curr Microbiol Appl Sci. 2021;10(10):277–

282. 

37. Suryawanshi HV. Studies on product development from 

emmer wheat (Triticum dicoccum) and its quality 

evaluation [master’s thesis]. Parbhani: Vasantrao Naik 

Marathwada Krishi Vidyapeeth; 2023. 

38. Suwarna PS, Pawar VS, Syed HM, Shinde ST. Studies 

on physical properties and nutritional profile of foxtail 

millet. Pharma Innov J. 2019;8(3):286–288. 

39. Verma S, Srivastava S, Tiwari N. Comparative study on 

nutritional and sensory quality of barnyard and foxtail 

millet food products with traditional rice products. J 

Food Sci Technol. 2015;52(8):5147–5155. 

Doi:10.1007/s13197-014-1617-y 

40. Wandhekar SS, Sadawarte SK, Pawar VS, Swami AM. 

Production status, nutritional aspects and health benefits 

of millets – A review. J Emerg Technol Innov Res. 

2021;8(4):217–224. 

Wandhekar SS. Standardisation and quality evaluation of 

millet based instant appe mix [master’s thesis]. Parbhani: 

Vasantrao Naik Marathwada Krishi Vidyapeeth; 2021. 

41. Weaver CM, Daniel JR. The Food Chemistry 

Laboratory: A Manual for Experimental Foods, 

Dietetics, and Food Scientists. 2nd ed. Boca Raton, FL: 

CRC Press; 2003. 

42. Wheeler EL, Ferrel RE. A method for phytic acid 

determination in wheat and wheat fractions. Cereal 

Chem. 1971;48(3):312–320. 

 

 

 

https://www.agriculturaljournals.com/

