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Abstract 
Millets are among the world's largest grain produce in African and Asian countries. Being the most 

primitive first cereal crop for domestication, it serves a major role in maintaining food security of 

millions of people throughout the world. Millets are gaining huge popularity as a major substitute to rice 

and wheat in many developing countries of the world due to their surprising health benefits in terms of 

nutritional (carbohydrates, proteins, fats, fibre) and phytochemical composition (phenols, flavonoids, 

tannins, saponins). This review focuses on major health prospects as well as quality characteristics of 

popular millet varieties namely; finger, foxtail, kodo, little, barnyard, proso, pearl and sorghum millets 

for effective utilization in human diets to overcome food security as well as deficiency disorders. 
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1. Introduction 

The nutritional value of food is one of the most important parameter for maintaining good 

human health (Sarita and Singh, 2016) [28]. Millets are minor, small seeded annual grass 

species belonging to family Poaceae (Gaikwad et al., 2021) [8] and genera viz., Panicum, 

Setaria, Echinocloa, Pennisetum and Paspalum in the tribe Paniceae and genus Eleusine with 

a short life span. Millets are the most primitive and first cereal crops used by the humans for 

domestic purposes (Karuppasamy, 2015) [17]. As believed, millets were originated in Africa (in 

India and Asian continents as well) near the Ethiopian region and thus regarded as the staple 

food in Africa (Ambati et al., 2019) [1]. They are considered as an important crop in Asia and 

Africa (especially India, Nigeria and Niger) where it’s been cultivated in East Asia since 

10,000 years. India is known as one of the world's largest producer of millet grains (Sarita and 

Singh, 2016) [28] with 10,910,000 tones of production reported in the year 2013. The period of 

sowing to harvesting of millets takes 65 days and millets have higher potential to sustain well 

under harsh environmental conditions like low water and moderate soil fertility (Bommy and 

Maheswari, 2016) [3]. They are highly resilient and adaptable crops that can grow in a variety 

of harsh environmental conditions, making them an important food source for many people 

around the world. In recent years, there has been a renewed interest in millets due to their high 

nutritional value and potential health benefits (Kumar et al., 2018) [20]. Millets are rich in fiber, 

vitamins, minerals and antioxidants, and have been linked to a range of health benefits, 

including improved digestion, lower risk of chronic diseases and better weight management 

(Gupta et al., 2017) [10]. Millets are gaining huge popularity as a substitute to rice and wheat in 

many countries of the world as they are rich in macro as well as micro nutrients and provide 

higher energy as compared to other cereals. Additionally, millets have many agricultural 

benefits for which they are preferred over rice and wheat. A number of health benefits are 

associated with different species of millet with significant common characteristic goal of 

growth and development such as treating calcium deficiency, hypoglycemia (low glucose level 

in blood), hypercholesterolemia, anti-ulcerative property, dyspepsia, poor digestion, improving 

bowel system, treating cardiovascular diseases, higher blood glucose and increased lipid 

levels. Millets have a potential to be utilized for the preparation of healthy foods for any age 

group people due to their numerous health benefits; these grain needs higher attention for 

maximum utilization. Therefore, the present review is an effort made to collect relevant 

literature on nutritional prospect of popular millets to explore and make valuable products out 

of it. 
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Fig 1: General taxonomical classification of millet 

 
Table 1: Common names associated with popular millet varieties 

 

Sr. No. Millet Common name Scientific name Sources 

1. Finger millet Ragi Eleusine coracana 

Gaikwad et al., 2021 [8] 

Borkar et al., 2021 [4] 

2. Little millet Moraiyo or Kutki or Shava Panicum sumatrense 

3. Sorghum millet Jowar Sorghum bicolor 

4. Kodo millet Kodon Paspalum scrobiculatum 

5. Foxtail millet Kakum and kangni Setaria italica 

6. Pearl millet Bajra Pennisetum glaucum 

7. Barnyard millet Sanwa Echinochloa crusgalli 

8. Proso millet Chena Panicum miliaceum 

 

2. Major millet varieties in India 

Millet differs from one another in terms of appearance, grain 

type, maturity time, morphological features, size and color of 

seed coat etc. (ICRISAT, 2007; Sarita and Singh, 2016) [16, 28]. 

This difference can be easily analyzed by the nutritional 

composition of the millet. Pearl millet and finger millet are 

the most consumed varieties of millets not in India but 

worldwide. Apart from this, foxtail, kodo, little, barnyard, 

proso and sorghum millets are also gaining much more 

importance in filling poor man’s plate as well as maintaining 

food security. 

 

2.1 Finger millet 

Finger millet is scientifically known as Eleusine coracana 

(L.) which belongs to Family Poaceae and the genus 

Eleusine. It is annual herbaceous self-pollinated cereal crop as 

well as an allotetraploid (2n = 4X = 36, AABB) which people 

in Africa and Asia grow and consume as well. Finger millet 

has higher protein, dietary fiber, and iron, essential amino 

acids (isoleucine, leucine, methionine and phenylalanine) as 

well as mineral content on being compared to other cereal 

crops of same variety. It is well known for its calcium (Ca) 

content (Kumar et al., 2016) [19]. Most beneficiary advantage 

is its gluten free nature which suites best for gluten intolerant 

patients. It is a highly valuable crop in Africa's drought-prone 

regions (can grow in low water quantity as well). Finger 

millet has numerous health benefits, including treating 

calcium deficiency, hypoglycemia, hypercholesterolemia and 

an anti-ulcerative property which makes it potent for greater 

utilization in human as well as baby’s diet (Gupta et al., 2017) 
[10].  

 

2.2 Foxtail millet 

Foxtail millet is scientifically known as Setaria italica (L.)., 

one of the most versatile cereal crops. The genus belongs to 

subfamily Panicoideae and tribe Paniceae. The genomes of 

Setaria italica are classified as AA genomes, with ploidy of 

(2n = 2x = 18). A single inflorescence produces hundreds of 

small convex seeds with a diameter of about 2 mm (Eduru et 

al., 2021) [7]. Foxtail millet is a very popular energy source for 

pregnant and lactating women, as well as sick people and 

children, especially those with diabetes. It has been reported 

to lower blood sugar levels in diabetic women. It's used to 

treat dyspepsia, poor digestion, and food stagnation in the 

intestines. As a result, foxtail millet is a highly adaptable crop 

as it can thrive well in unfavorable environmental conditions 

(Thathola et al. 2010) [32]. 

 

2.3 Kodo millet 
Scientifically known as Paspalum scrobiculatum (L.) belongs 

to the family Poaceae. Kodo millet is also very popular by 

Araka or cow grass or ditch millet, typically grown in India 

(birthplace of kodo millet). Domestication and cultivation of 

kodo millet goes back to 3000 years ago. It is widely 

distributed in widely semi-arid regions of even poor soil of 

India and Africa. It's an annual grass which reaches a certain 

height of about 90 cm ranging from light red to dark grey 

color seeds. Kodo millet is well known for its higher drought 

resistance property and produces good yields in a shorter 

period of 80-135 days and can be stored for a longer duration 

of time (Saxena et al., 2018) [29]. Higher percentage of 

carbohydrates, vitamins, minerals and sulfur-containing 

phytochemicals, non-essential amino acids such as lysine, 

threonine, valine, antioxidants and phenolics (phytates, 
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phenols and tannins), makes it a dense mineral nutrient for 

proper growth and development in children as well as adults.  

 

2.4 Pearl millet  

Pearl millet is scientifically known as Pennisetum glaucum 

(L.) which belongs to family Poaceae. Pearl millet is a staple 

food for the majority of the poor people and small 

landholders, as well as a good source of feed and fodder for 

livestock. It is a C4 plant with higher photosynthetic 

efficiency and greater dry matter production capacity which 

makes pearl millet outperforms all other cereals. It requires 

fewer resources and is used as nutritious food, feed and 

fodder (Nambiar and Patwardhan, 2014) [23]. Pearl millet is an 

excellent source of energy, carbohydrate, protein, fat, ash, 

dietary fibre and minerals such as iron and zinc therefore 

referred to as a "nutricereal”. (Poonam et al., 2002) [26]. Pearl 

millets have recently gotten a lot of attention as a dietary 

option for diabetics too (Henry and Kaur 2014; 

Muthamilarasana et al., 2016) [14, 22]. 

 

2.5 Sorghum  

Scientifically known as Sorghum bicolor (L.) belongs to 

family Poaceae. Sorghum bicoloris famous by great millet, 

Indian millet, milo, durra, or orshallu. This plant is thought to 

be originated in Africa, and serves as major staple food crop. 

Sorghum is locally known as jowar, cholam, or jonna in India, 

Guinea corn in West Africa, and kaoliang in China. Sorghum 

is most popular for its drought and heat resistance features in 

hot and arid climates (Mace et al., 2009) [21]. Due to less 

knowledge it is primarily grown only for forage and animal 

feed in many developed nations of the world (Hariprasanna 

and Patil, 2015; Venkateswaran et al., 2019) [13, 36]. Sorghum 

grain nutrient composition is highly variable with higher 

amount of B-complex vitamins. Certain level of antioxidants 

has shown to reduce the risk of cancer, atherosclerosis, 

arthritis, inflammatory bowel disease and cataracts by 

affecting the free radicals formation in the body (Harborne et 

al., 2000) [12].  

 

2.6 Barnyard millet  

Barnyard millet is scientifically known as Echinochloa 

crusgalli (L.) P. Beauvois or billion-dollar grass belongs to 

the family Poaceae. It is self-pollinated crop grown for food 

as well as fodder. It is the earliest known domesticated small 

millet. One such variety is Echinochloa esculenta, also known 

as Japanese Barnyard millet or Japanese millet, and another 

Echinochloa frumentacea, is also known as Indian Barnyard 

millet, are the two major species of Barnyard millet (Kumar et 

al., 2000) [18]. Being a good source of easily digested protein 

with high dietary fibre, barnyard millet is known miracle crop 

for sedentary workers. Barnyard millet is rich with linoleic 

acid followed by palmitic and oleic acids. Consumption of 

barnyard millets proves effective against cardiovascular 

diseases, higher blood glucose, and increased lipid levels. 

Well suited for people suffering from celiac diseases. 

 

2.7 Little Millet  

Little millet is scientifically known as (Panicum sumatrense) 

belongs to family Poaceae. Little millet seeds are smaller in 

size than common millet seeds as it is an annual herbaceous 

plant that grows up to a height of 30 cm to 1 m tall. Little 

millet seeds were discovered in Gujarati archaeological 

excavations back 2000 to 1500 BC (Venkatesh Bhat et al., 

2018) [35]. It has excellent ability to withstand both drought 

and flooding. Due to its early maturity and immense 

resistance to adverse agro-climatic conditions, little millet is 

among the most reliable crop Little millet is rich in nutrients, 

has several health benefits which fits into a variety of 

cropping systems due to its short duration (Eduru et al., 2021) 
[7]. 

 

2.8 Proso millet 

Proso millet is scientifically known as Panicum miliaceum L. 

is a summer annual grass which is most frequently grown as a 

late-seeded summer crop (Habiyaremye et al., 2017) [11]. It is 

also known as "broom corn" due to salient feature of drooping 

panicles like a broom (Changmei and Dorothy, 2014) [5]. It is 

a C4 plant with low transpiration rate and high drought 

tolerance. Its height ranges from 30 to 100 cm with an 

adventitious root system. The crop is highly sensitive to frost 

and temperature of 20 to 30 ˚C is highly recommended for 

germination. It is one of the richest source of lecithin 

supporting the neural system along with vitamin B complexes 

(Vitamin B3, B7) and several minerals (P, Zn, Fe) (Eduru et 

al., 2021) [7]. Studies have concluded that increased 

consumption of Proso millet or its byproducts results in 

reduced risk of chronic diseases like higher levels of serum 

cholesterol (Nishizawa et al., 1995; Himanshu et al., 2018) [24, 

15]. 

 

3. Nutritional and phytochemical exploration of popular 

millets 

Millets are gaining huge popularity as a major substitute to 

rice and wheat in many developing countries of the world due 

to their surprising health benefits. Millets majorly comprise of 

60-70% carbohydrates, 7-11% proteins (sulphur containing 

amino acids; methionene and cysteine), 1.5-5% fat (linoleic, 

oleic and palmitic acids), 2-7% crude fibre, vitamins (Niacin, 

folacin, riboflavin, and thiamine) minerals (calcium, iron, 

potassium, magnesium and zinc), antioxidants and 

phytochemicals (phenols, tannins, alkaloids and saponins) on 

average (Sarita and Singh, 2016; Singh et al., 2012) [28, 31]. 

Below mentioned table 1 depicts the nutritional composition 

of 8 major millets. Duodu and Awika, 2019 [6] has concluded 

in their study of phytochemical analysis of ethanol extracts 

from different varieties of millets proves the presence of 

phenols, tannins, alkaloids and saponins, along with 

carbohydrates, proteins, glycosides, fibers and several 

flavonoids. Flavonoids are group of polyphenol compounds 

that causes the blue, red, and purple colors of foods. These are 

structurally characterized by the aromatic rings linked by 

heterocyclic compounds of tricarbon molecules. Different 

classes of anthocyanins, flavones, flavanols, flavonols and 

proanthocyanidins have been identified in several varieties of 

millet grains. Quantitative analysis of the extract showed the 

total phenolic content was higher in that kodo millet (11.35%) 

and the followed by barnyard millet (10.1%) whereas foxtail 

millet was reported to have lowest phenolic content (Sharma 

et al., 2021) [30]. Another study includes report where Xiang et 

al., 2019 [37] has concluded that the concentration in millets is 

directly linked with seed coat color of the grains. The study 

included four millet varieties with brown, white, reddish and 

red as the seed coat color with highest concentration was 

obtained in red (202.94 mg catechin eq/100 g) and lowest in 

white seed coat of Ragi (finger millet) as (90.24 mg 

catechineq/100 g). Similar study includes the report of 
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flavonoid content in barnyard millets as 101.3 mg catechin/ 

100 g while 115.8 mg catechin/100 g in finger Italian millet 

(Ofosu et al., 2020) [25]. Another study was conducted by 

Vandana, L. (2018) where the quantitative analysis of extracts 

of millets for the determination of total Phenolics and 

Flavonoids content revealed that Kodo Millet (11.35%) stands 

highest for phenolic content followed by Little millet (10.3%) 

and Barnyard Millet (10.1%) whereas lowest phenolic content 

was observed in Foxtail Millet as 5.5%. Total flavonoids 

analysis showed, the Barnyard Millet (49.5±2.98) has 

maximum flavonoids content (49.5%) as compared to 6 other 

samples of millets. Despite their high nutritional value and 

potential health benefits, millets are often considered to be 

less popular than other grains such as rice and wheat. One of 

the main reasons for this is the cultural bias towards certain 

grains in different regions of the world. For example, rice is 

considered to be a staple food in many Asian countries, while 

wheat is commonly consumed in Europe and North America. 

In contrast, millets are often perceived as a poor man's food or 

a food of last resort, and are not widely accepted as a 

mainstream food crop. 

 
Table 2: Nutritional composition of millets per 100g of the sample 

 

Sr. No. Millet Protein (g) Fat (g) Carbohydrate (g) Energy (Kcal) Minerals (g) Moisture (g) Sources 

1. Finger millet 7.7 1.5 72.6 350 2.7 13.1 

Gopalan et al., 2009 [9] 

Gaikwad et al., 2021 [8] 

Eduru et al., 2021 [7] 

USDA, 2019 [33] 

2. Little millet 9.7 5.2 60.9 341 1.5 11.5 

3. Sorghum 10.6 3.1 70.7 329 1.67 12.4 

4. Kodo millet 8.3 1.4 65.9 309 2.6 12.8 

5. Foxtail millet 11.2 4.0 63.2 351 3.3 11.2 

6. Pearl millet 11.8 4.8 67.0 363 2.3 12.4 

7. Barnyard millet 6.2 2.2 65.5 307 4.4 11.9 

8. Proso millet 12.5 1.1 70.4 341 1.9 11.9 

 

4. Conclusion and future prospect  

The importance of review is to enlighten the nutrient 

composition and major health benefits of millets which may 

prove to be beneficial in near future. In still developing 

countries, primarily cereal based meals have lesser 

bioavailability of major minerals such as iron, calcium and 

zinc which provoke the crucial hassle for toddlers and 

younger children. Millets may prove to be as effective as 

other cereal crops for dealing with the severe malnutrition and 

global increasing population problems. It is thereby necessary 

to increase millet production and lower the processing cost by 

inventing some revolutionary improvements in production 

technologies. Overall, the low popularity of millets can be 

attributed to a combination of cultural, economic, and 

structural factors that have limited the promotion, 

consumption, and production of millets. Addressing these 

challenges will require a concerted effort from various 

stakeholders, including governments, researchers, farmers, 

and industry players, to increase awareness, investment, and 

innovation in millet-based food systems. Therefore, to enjoy 

the health benefits of millets, some food processing strategies 

must be implied to improve dietary quality which can further 

enhance the digestibility and bioavailability of nutrients. 
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