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Abstract: 

This book chapter explores the intrinsic significance of millets in addressing the global 

challenge of nutritional security. Millets, a diverse group of small-seeded grasses, have 

long been grown and have emerged as critical contributors to sustainable and resilient food 

systems. Millets are significant due to their great nutritional value and health advantages. 

They include a lot of vitamins, minerals, phytochemicals, and antioxidants, which can help 

prevent heart disease, diabetes, ageing, and even cancer. Millets are also high in dietary 

fiber, which can help lower the glycemic index of a food and encourage the formation of 

healthy gut bacteria. Millets are also gluten-free and high in protein, making them a good 

source of protein. They also include a lot of unsaturated fats, minerals including calcium, 

iron, and zinc, and B vitamins. Millets include phytochemicals that have been found to have 

antioxidant, anti-inflammatory, antibacterial, and anticancer activities, including as 

phenolic acids, flavonoids, and tannins. Overall, millets are a nutritious and useful diet that 

may be beneficial to one's health. 
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1.1 Introduction: 

The word “millet” has originated from the French word “Mile” meaning thousand which 

implies a handful of millets contain thousands of grains.  

Millets are often grown in semi-arid conditions with very less rainfall and marginal or 

degraded lands with very low nutrient contents (kumar et al., 2021).  

The crops help people in areas where famine is a common occurrence, and millets produce 

a more consistent harvest than other crops in low rainfall areas (Tadele, 2016).  

Millets are a group of extremely variable small, seeded grasses that are widely grown all 

over the world as cereal crops or grains for fodder and human sustenance.   

They are classified as functional or agronomic rather than taxonomic (Rao et al., 2017). 

Millets are drought and other extreme weather resilient crops that require minimal chemical 

inputs such as fertilizers and pesticides to grow (Vikaspedia, 2022). 

Millets have long been a staple meal and an important source of revenue for Indian farmers, 

particularly in semi-arid areas. They grow in both the Kharif and Rabi seasons and are a 

major food and fodder crop in the world's semi-arid tropics (SAT).  

These grains are the principal source of nutritional energy and protein for over a billion 

people in the semi-arid tropics (Rao et al., 2019).  

In acknowledgment of the importance of millets as a nutritious and sustainable food supply, 

the United Nations General Assembly has named 2023 the International Year of Millets.  

The goal of this campaign is to create knowledge about the nutritional and environmental 

benefits of millets, as well as to promote their use worldwide (Sharma B, 2015).  

Millets are a category of extremely varied tiny, seeded grasses that are commonly grown as 

cereal crops or grains for fodder and human nourishment all over the world. They are not 

classified as a taxonomic category, but rather as functional or agronomic groups.   
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Millets are major crops throughout Asia and Africa's semi-arid tropics (particularly in India 

and Nigeria), accounting for 97% of millet production. The crop is preferred due to its great 

yield and short growing season in dry, hot circumstances (Rao et al., 2017). 

It outperforms other cereals because it contains vital amino acids (such as leucine, 

isoleucine, valine, and phenylalanine), minerals (calcium, iron, and zinc), vitamins, 

phytochemicals, and antioxidants.  

Furthermore, millets can be used to treat chronic disorders such as diabetes, cardiovascular 

disease, and cancer (Mishra et al., 2022). 

Millets are thought to provide nutraceutical health benefits as well. These include, but are 

not limited to, increased digestive system well-being, cholesterol reduction, heart disease 

prevention, diabetes prevention, cancer risk reduction, increased energy levels, and 

muscular system enhancement (Hossan et al., 2021). 

1.2 Classification of Millets:  

Millets are classified into two categories (Figure 1), Major Millets and Minor Millets based 

on their grain size. Major Millets i.e. Sorghum (Jowar), Pearl Millet (Bajra), Finger Millet 

(Ragi/Mandua); Minor Millets i.e., Foxtail Millet  (Kanngani/kakun),  Proso 

Millet (Cheena), Kodo Millet (Kodo), Barnyard  Millet (Sawa/Sanwa/Jhangora),  Little 

Millet (Kutki) (Vikaspedia, 2022). 

1.2.1 Major Millets:  

A. Sorghum:  

Sorghum is a warm-season crop that is sensitive to cold temperatures but relatively resistant 

to significant pests and illnesses. The grain is made up of naked caryopsis, which includes 

a pericarp, endosperm, and germ. Despite their vast physical variation, sorghum is divided 

into four groups: (1) grain sorghum, (2) glum fodder sorghum, (3) grass sorghum, or (4) 

Sudan sorghums and broomcorn (Singh et al., 2023). 

https://vikaspedia.in/agriculture/crop-production/package-of-practices/cereals-and-millets/proso-millet-panicum-miliaceum-l
https://vikaspedia.in/agriculture/crop-production/package-of-practices/cereals-and-millets/proso-millet-panicum-miliaceum-l
https://vikaspedia.in/agriculture/crop-production/package-of-practices/cereals-and-millets/little-millet
https://vikaspedia.in/agriculture/crop-production/package-of-practices/cereals-and-millets/little-millet
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B. Pearl Millet:  

Pearl millet originated in Central Tropical Africa and is now found across the tropics and 

India. Pearl millet is highly suited to growth conditions that include drought, low soil 

fertility, and high temperatures.  

It is effective in soils with high salinity or low pH. It can be produced in locations where 

other cereal crops, such as maize or wheat, would not survive because to its resistance to 

tough growing circumstances (Satyvathi et al., 2021). 

C. Finger Millet:  

Finger millet (Eleusine coracana (L.) Gaertn) is primarily grown for its grain. Finger millet 

is a tall, tufted annual grass that grows up to 170 cm tall.  

Finger millet grain is not frequently utilised for livestock: it is primarily a food grain, but 

its quality for livestock is inferior to maize, sorghum, and pearl millet.  

It is sometimes used in India to feed young calves, growing animals, and sick and 

convalescing animals (Maharajan et al., 2022). 

1.2.2 Minor Millets: 

A. Foxtail Millet:  

Foxtail millet is a Chinese native and one of the world's oldest cultivated crops.  

Foxtail millet is drought resilient, and due to its early maturity; it can avoid some droughts. 

It can be planted as a short-term catch crop due to its rapid growth.  

It may grow in a variety of heights, soils, and temperatures. Its grain is utilised for human 

consumption as well as poultry and cage bird feed (Yang et al., 2022). 
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B. Proso Millet:  

Proso millet is a perennial grass that grows from seed each year.  Proso millet is an excellent 

intercrop between two crops that require a lot of water and pesticides due to its shallow root 

system and tolerance to atrazine residue. The last crop's stubbles let more heat into the soil, 

resulting in faster and earlier millet growth (Bangar et al., 2021). 

Kodo Millet:  

Kodo millet is found in moist settings throughout the world's tropics and subtropics. Kodo 

millets are high in B vitamins, including niacin and B6, as well as minerals like calcium, 

iron, potassium, magnesium, and zinc.  

Kodo millets contain no gluten and are suitable for gluten sensitive people. Regular 

consumption of kodo millet is extremely good for postmenopausal women suffering from 

cardiovascular disease symptoms such as high blood pressure and cholesterol levels 

(Bunkar et al., 2021). 

C. Barnyard Millet:  

Barnyard millet is a multipurpose crop grown for both food and fodder. Barnyard millet has 

a low carbohydrate content that is slowly digested. Linoleic acid is the most abundant fatty 

acid in barnyard millet, followed by palmitic and oleic acid. It also exhibits a high degree 

of amylase retrogradation, which aids in the creation of more resistant starches.  

As a result, it may be prescribed for patients with cardiovascular disease and diabetes 

mellitus. Barnyard millet is particularly good at lowering blood glucose and cholesterol 

levels (Renganathan et al., 2020). 

D. Little millet:  

Little millet seeds are smaller than normal millet seeds. Because of its early maturity and 

tolerance to severe agro-climatic conditions, little millet is another reliable catch crop. 

Stover is an excellent cattle feed (Vetriventhan et al., 2021). 
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Figure 1.1: Classification of Millets 

1.3 Nutritional Composition: 

The millet grain contains roughly 65% carbohydrate, a major percentage of which is in the 

form of non-starchy polysaccharides and dietary fibre, which help to avoid constipation, 

lower blood cholesterol, and limit the release of glucose into the bloodstream after digestion. 

Regular millet consumption is associated with a lower risk of cardiovascular disease, 

duodenal ulcer, and diabetes (Kimeera ambati & Sucharitha K V, 2020; Rotela et al., 

2021).  

Millet grains are high in vitamins like thiamine, riboflavin, folic acid, and niacin. In terms 

of mineral and fatty acid content, millets are comparable to rice and wheat (Kumar et al., 

2022; Rizwan et al., 2022). Millet’s carbohydrate composition varies greatly, with amylose 

and amylopectin content ranging from 16-28% and 72-84%, respectively (Rao et al., 2017).  
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In India, millet is frequently ingested with legumes, resulting in reciprocal protein 

supplementation, increased amino acid content, and improved overall protein digestibility 

(APEDA, 2022). 

Table 1.1: Nutritional Composition of Millets (mg/ 100 g) 

 

Table 1.2: Mineral Nutritional Composition of Millets (mg/ 100 g) 

 

Source: Bhatt et al., 2022 

1.4 Health Benefits of Millets: 

Millets have several health benefits (see Figure 2). According to epidemiological studies, 

eating millets lowers the risk of heart disease, protects against diabetes, improves the 

digestive system, lowers the risk of cancer, detoxifies the body, boosts immunity in 

respiratory health, boosts energy levels, and protects against several degenerative diseases 

such as metabolic syndrome and Parkinson's disease. Millets include beneficial elements 

such as resistant starch, oligosaccharides, lipids, and antioxidants such as phenolic acids, 

avenanthramides, flavonoids, lignans, and phytosterols (Rao et al., 2018). 
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Figure 1.2: Health Benefits of Millets 

1.5 Conclusion:  

Millets provide several health benefits, including a high concentration of vitamins, minerals, 

phytochemicals, and antioxidants.  

Millets have also been found to lower the chance of acquiring cardiovascular disease, 

diabetes, and cancer.  

They are also anti-inflammatory, antibacterial, and have wound healing effects. Millets have 

been found to improve blood pressure, lessen hyperlipidemia, and enhance HDL-C 

(commonly known as "good" cholesterol).  

Millets are also high in dietary fibre, which improves digestion and encourages the 

establishment of good gut flora. Millets are functional foods that have been used to cure and 

prevent dietary disorders.  

They are also good to persons who have Celiac Disease or are malnourished. Finally, millets 

provide a number of health benefits and can be an important part of a well-balanced diet.  
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The chapter most likely emphasises the importance of boosting millet planting, 

consumption, and awareness in order to diversify diets, improve food security, and 

contribute to community well-being.  

As policymakers, researchers, and the general public gain a better understanding of millets' 

nutritional value, it becomes clear that incorporating these grains into mainstream 

agricultural practises is not only a viable option, but also a necessary step towards achieving 

comprehensive nutritional security. 

1.6 References:  

1. Kumar, A., Tripathi, M. K., Joshi, D., & Kumar, V. (Eds.). (2021). Millets and millet 

technology (p. 438). Singapore: Springer. 

2. APEDA (2022), “Health Benefits- Indian Millets”  

https://apeda.gov.in/milletportal/health_benefits.html  

3. Ambati, K., & Sucharitha, K. V. (2019). Millets-review on nutritional profiles and 

health benefits. International Journal of Recent Scientific Research, 10(7), 33943-

33948. 

4. Kumar, A., Kumari, P., & Kumar, M. (2022). Role of millets in disease prevention and 

health promotion. In Functional Foods and Nutraceuticals in Metabolic and Non-

Communicable Diseases (Pp. 341-357). Academic Press. 

5. Mishra, A., Dutta, T., & Baitharu, I. (2022). Nutritional Values and Potential Health 

Benefits of Millets-A. J Nutr, 8(1), 9-26. 

6. Hassan, Z. M., Sebola, N. A., & Mabelebele, M. (2021). The Nutritional Use of Millet 

Grain for Food and Feed: A Review. Agriculture & Food Security, 10, 1-14. 

7. Dayakar Rao, B., Bhaskarachary, K., Arlene Christina, G. D., Sudha Devi, G., Vilas, 

A. T., & Tonapi, A. (2017). Nutritional And Health Benefits of Millets. ICAR_Indian 

Institute of Millets Research (IIMR) Rajendranagar, Hyderabad, 2. 

8. Rao et al. (2018), “Nutritional and Health Benefits of Nutri Cereals”, Nutri hub TBI, 

ICAR-Indian Institute of Millets Research (IIMR), Rajendranagar, Hyderabad, PP 

96https://www.nutricereals.dac.gov.in/Publication/Pub_HealthyBenfits_Sep2018.pdf   

9. Rao et al. (2019), “Millet Recipes - A Healthy Choice”, ICAR- Indian Institute of 

Millets Research  

https://apeda.gov.in/milletportal/health_benefits.html
https://www.nutricereals.dac.gov.in/Publication/Pub_HealthyBenfits_Sep2018.pdf


Millets: A Sustainable Approach to Nutritional Security 

10 

 

https://apeda.gov.in/apedawebsite/miscellaneous/Millets_Recipes_A_Healthy_choice

_final.pdf      

10. Rizwan et al. (2022), “Assessing the awareness of Nutritional Benefits of Millets 

amongst women in Bangalore”, British Food Journal, doi: 10.1108/bfj-05-2021-0593.  

11. Rotela et al. (2021), “Health Benefits of Millets and their significance as Functional 

Food: A Review”, The Pharma Innovation Journal, Vol. No. 10(5), Page no.-158-162 

12. Sharma B. (2015), “Explained: International Year of Millets and why Millet is a 

Superfood”, Times of India https://www.indiatimes.com/explainers/news/explained-

international-year-of-millets-and-why-millets-is-a-superfood-599402.html  

13. Vikaspedia (2022), “Millets- The Nutri-Cereals”  

https://vikaspedia.in/health/nutrition/nutritive-value-of-foods/nutritive-value-of-

cereals-and-millets/milletsthe-nutricereals 

14. Singh, P., Singh, R., Bhadauria, V., & Singh, H. (2023). The functionality and 

extraction of protein from Sorghum, Finger Millet, and Kodo Millet: A review. 

International Journal of Food Science & Technology. 

15. Satyavathi, C. T., Ambawat, S., Khandelwal, V., & Srivastava, R. K. (2021). Pearl 

millet: a climate-resilient nutricereal for mitigating hidden hunger and provide 

nutritional security. Frontiers in Plant Science, 12, 659938. 

16. Maharajan, T., Ceasar, S. A., & Ajeesh Krishna, T. P. (2022). Finger millet (Eleusine 

coracana (L.) Gaertn): Nutritional importance and nutrient transporters. Critical 

Reviews in Plant Sciences, 41(1), 1-31. 

17. Yang, T., Ma, S., Liu, J., Sun, B., & Wang, X. (2022). Influences of four processing 

methods on main nutritional components of foxtail millet: A review. Grain & Oil 

Science and Technology. 

18. Bangar, S. P., Ashogbon, A. O., Dhull, S. B., Thirumdas, R., Kumar, M., Hasan, M., ... 

& Pathem, S. (2021). Proso-millet starch: Properties, functionality, and applications. 

International Journal of Biological Macromolecules, 190, 960-968. 

19. Bunkar, D. S., Goyal, S. K., Meena, K. K., & Kamalvanshi, V. (2021). Nutritional, 

functional role of kodo millet and its processing: a review. International Journal of 

Current Microbiology and Applied Sciences, 10(01), 1972-1985. 

https://apeda.gov.in/apedawebsite/miscellaneous/Millets_Recipes_A_Healthy_choice_final.pdf
https://apeda.gov.in/apedawebsite/miscellaneous/Millets_Recipes_A_Healthy_choice_final.pdf
https://www.indiatimes.com/explainers/news/explained-international-year-of-millets-and-why-millets-is-a-superfood-599402.html
https://www.indiatimes.com/explainers/news/explained-international-year-of-millets-and-why-millets-is-a-superfood-599402.html
https://vikaspedia.in/health/nutrition/nutritive-value-of-foods/nutritive-value-of-cereals-and-millets/milletsthe-nutricereals
https://vikaspedia.in/health/nutrition/nutritive-value-of-foods/nutritive-value-of-cereals-and-millets/milletsthe-nutricereals


Millets and its Importance in Nutritional Security 

11 

 

20. Renganathan, V. G., Vanniarajan, C., Karthikeyan, A., & Ramalingam, J. (2020). 

Barnyard millet for food and nutritional security: current status and future research 

direction. Frontiers in genetics, 11, 500. 

21. Vetriventhan, M., Upadhyaya, H. D., Azevedo, V. C., Allan, V., & Anitha, S. (2021). 

Variability and trait‐specific accessions for grain yield and nutritional traits in 

germplasm of little millet (Panicum sumatrense Roth. Ex. Roem. & Schult.). Crop 

Science, 61(4), 2658-2679. 

22. Wndhekar et al. (2021), “Production Status Nutritional Aspects and Health Benefits of 

Millets: A Review” Journal of Emerging Technologies and Innovative Research, Vol 

No. 8(4), Page No.-2017-224. 

 

  


