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ABSTRACT 
 

The productivity of the rice and wheat farming system is now fast approaching stability, in spite of 
the fact that the green revolution assisted India in becoming self-sufficient. To introduce traditional 
grains that are both nutrient-dense and environmentally sustainable, agricultural diversification is 
necessary. Security in food and nourishment for everyone must be ensured. However, getting there 
is really difficult. Data readily available indicates that hunger levels are rising globally. Small millets 
are adaptable, less labor-intensive, resilient, nutritious, and sustainable crops that can help to some 
part mitigate the issues facing modern agriculture. Small millets are far less commonly consumed 
than major cereals. Small millets have been marginalized and neglected as a result of 
overdependence on a few numbers of plant species, namely, rice, wheat, maize, and potatoes. 
Energy, complex carbs, minerals, and phytochemicals are abundant in little millets. These can be 
used, according to studies, to effectively combat malnutrition, including both undernutrition and 
overnutrition. Millets are small-seeded grasses, appear to meet this description. These are eco-
friendly and contain a macronutrient, and micronutrient content that is well-balanced. Millets can aid 
in the prevention of a variety of non-communicable diseases and have nutraceutical benefits. 
Millets are more palatable after soaking, roasting, germination, and fermentation processes, which 
also reduce anti-nutrients, enhance the physiochemical accessibility. of micronutrients, and 
increase their bioavailability. Value-added goods can increase millet demand and farmer revenue 
by being prepared and made widely available to the consumer. It’s essential to create as well as 
spread millet-based food goods that offer low-income individuals’ affordability, convenience, flavor, 
texture, and shelf stability. As a result, these superfoods have the potential to achieve nutritional 
and food security. 
 

 
Keywords: Millets; nutritional; soaking; fermentation.  
 

1. INTRODUCTION 
 
One of the early crops to be farmed is millets, 
which are grains from the Poaceae grass family. 
The phrase "little millets" is a general word for 
the coarse cereals. There are several types of 
millet in it, such as finger millet (Eleusine 
coracana), foxtail millet (Setaria italica), proso 
millet (Panicum miliaceum), barnyard millet 
(Echinochloa crusgalli), kodo millet (Paspalum 
scrobiculatum), small millet (Panicum 
sumatrense), guinea millet (Brachiaria deflexa), 
and browntop millet (Urochloa ramosa) [1]. 
Millets may grow successfully with less water, 
fertilizer, and herbicides in unfavorable soil 
conditions. In sense of soil climate adaptation, 
drought resistance, insect-pest tolerance and, 
management variables, millet has a competitive 
advantage over other cereals [2]. In addition, 
variables that are good for your health are crucial 
in addressing issues with hunger and 
malnutrition, especially in mid- and high-hill 
regions. With the help of subsidies, promoting 
millet products with agro-based companies, the 
dramatic improvement in tourism, and inspiring 
young farmers, millet has a strong potential for 
improving production. Proper national and local 
responses to the constraint will aid in raising 
millet growing from a minor cereal to standards fit 
for export [3]. Additionally thought to offer 

nutritional advantages for health, millets. These 
involve, but are not limited to, an improvement in 
the muscular, a decrease in cholesterol, the 
prevention of heart attack, protection against 
diabetes, and an increase in digestive system 
health [4,5]. Millets can tolerate water-limiting 
situations because of their improved water and 
nitrogen usage efficiency, which are 
agroecological features. For instance, while 
maize and wheat require 500 and 450 g of water, 
respectively, foxtail millet only require 250 g. 
Similar this, a study on finger millet found that for 
higher yield, nitrogen fertilizer requirements could 
be as low as 20–60 kg/ha. Micro- and 
macronutrients, total protein, fiber, and resistant 
starch are all abundant in small millets as well. In 
contrast, little millet and barnyard millet have 
high iron concentrations (between 10/100 g and 
18 mg/100 g), while finger millet is high in 
calcium (around 364 mg/100 g) and potassium 
(about 320 mg/100 g). Foxtail millet and barnyard 
millet have significant levels of total protein 
(>10%), and small millet, foxtail millet, and fonio 
have high levels of crude fiber (7–14%). 
Additionally, most small millet is gluten-free, 
which makes it easier to prepare foods with a low 
glycemic index [1]. Numerous researchers have 
found that millets can be a significant source of 
critical nutrients like amino acids, minerals, and 
trace elements [6]. Wide variances in the 
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nutritional makeup of pearl and finger millets 
should be obvious, of course [7]. According to 
Shweta [8], pearl millet is a significant source of 
thiamine, niacin, and riboflavin and has a higher 
energy content than cereal grains like rice and 
wheat [9]. Additionally, pearl millet contains 
similar amounts of nutrients including calcium, 
iron, and phosphorus as other grains [10]. 
Additionally, finger millet grows better in cooler 
climates with a little bit more rainfall (Tadele, 
2020). As it considerably improves dietary health, 
finger millet is regarded as a crucial cereal. It is a 
crop that is neglected despite its important 
function in helping many disadvantaged farmers 
and families have access to food. Given                       
that it contains essential amino acids like                
lysine, threonine, and valine, the protein 
contained in finger millet is regarded as excellent 
[11,12,13]. 
 

1.1 Nutrition Scenario and Food Security 
 
Food security’ exists when all people, at all 
times, have physical, social, and economic 
access to safe, sufficient, and nutritious food 
meet their dietary needs and food choices for an 
active and healthy life. The four pillars of food 
security are availability of food, access to food, 
utilization of food, and food stability. The term 
"food security" does not explicitly define the 
nutrition aspect of food of adequate sanitation, 
health care, and services, allowing for a healthy 
and active lifestyle.” The world's population is 
steadily increasing, which is unquestionably not 
helping to the world's food security and nutrition, 
but rather is a significant threat. In order to fulfil 
the increased food demand of a population that 
is expected to grow by almost 40% between 

2005 and 2050, agricultural production in general 
and crop production in particular must increase 
significantly. Aside from this, climate change is 
affecting agricultural productivity, food 
production, and natural resources, with impacts 
on food systems and rural livelihoods. For 
example, decline in the number of farmers has 
resulted in significant changes in how food is 
produced, distributed, and consumed globally. 
More than 820 million people throughout the 
world still experience hunger as of 2019, 
according to the FAO data, emphasizing the 
enormous difficulty of achieving the Zero Hunger 
objective by 2030. Another unsettling statistic is 
that 2 billion people all over the world suffer from 
moderate to severe food insecurity [14,15]. The 
world population is rapidly increasing, which is 
undoubtedly posing a serious threat to global 
food security and nutrition. Agricultural 
production in general and crop production in 
particular must increase significantly in order to 
fulfil the increased food demand of a population 
that is projected to expand by almost 40 % 
between 2005 to 2050. Aside from this, climate 
change and increasing climate variability and 
extremes are affecting agricultural productivity, 
food production, and natural resources, with 
impacts on food systems and rural livelihoods, 
including a decline in the number of farmers has 
resulted in significant changes in which food is 
produced, distributed, and consumed globally. 
According to the FAO, “2019 report, more than 
820 million people throughout the world still 
hungry today, underscoring the immense 
challenge of achieving the Zero Hunger objective 
by 2030”. “Another disturbing fact is that about 2 
billion people worldwide suffer from moderate to 
severe food insecurity” [14]. 

 

 
 

Fig. 1. Different variant of millets 
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Fig. 2. Characteristic features of millets [1] 
  

2. BALANCED DIET: CHOICES OF 
FOODS TO MEET THE 
REQUIREMENTS AND MILLET ROLE  

 

“Balanced diet is one that includes a variety of 
foods in amounts and ratios that satisfy the 
body's requirements for calories, protein, fat, 
vitamins, and minerals. Foods are divided into 
five types based on the presence of the main 
nutrients. Cereals and millet are among them, 
along with pulses and legumes, milk and meat 
items, fruits and vegetables, and fats” [16]. 
  
The main criterion is satisfaction with hunger; 
hence grains are crucial to the discussion of food 
security. While millets and cereals are abundant 
in calories and other nutrients, they are low in 
many others. When compared to flesh meals, 
they have lower protein quality, less lysine, and 
less mineral bioavailability. Numerous diet 
surveys conducted in rural and urban areas of 
India's various regions have shown that diets are 
not balanced. A balanced meal consists of 60 to 
70 percent of energy coming from grain, 15 to 20 
percent from fat, and no more than 5 percent 
from sugar. 
 

Rural Indians' diets largely consist of a single 
staple food and little else. Ascorbic acid, folate, 
zinc, iron, calcium, riboflavin, vitamin-A, and 
vitamin-B12 are among the nutrients that are 
inadequate in such a diet, which can, to some 
extent, guarantee adequate calorie intake. A 
recent survey conducted in rural India found that 
62–76% of a family's energy comes from cereals, 
7 percent from fats, and 2 to 5 percent from 
sugars, indicating that overall calorie 

consumption is adequate. However, compared to 
a balanced diet, there is a more than 50% 
shortfall in fat consumption, which not only 
reduces polyunsaturated fatty acids (PUFA), but 
also reduces the bioavailability of vitamins and 
phytonutrients that are fat-soluble. 
 
“When comparing the distribution of nutrients 
among food groups, cereals and millet account 
for around 50% of nutrients like iron. A diet heavy 
in cereal-millet contains a lot of phytate, which is 
known to prevent the absorption of minerals. 
Consumption of minimally processed vegetables, 
fruits, milk, and meat products must be promoted 
in order to ensure the bioavailability of these 
nutrients and to enhance iron absorption. But 
among Indians, intakes of food groups that are 
crucial for enhancing the bioavailability of these 
minerals—400 vs. 153 vegetables and fruits; 300 
vs. 103 milk and meat products CU/day—are just 
one-third of the intakes 7 recommended as per 
RDA. Similar to the requirement for folate, it can 
only be satisfied by eating enough of the four 
dietary categories (cereals, pulses, vegetables in 
particular green leafy and meat). In order to 
attain food and nutrition security, focus should be 
placed on providing food groups that contain 
both macro and micronutrients in suitable 
levels” [16]. 
 
“Diets of the poor will continue to be grossly 
inadequate for a long time to come unless there 
is a phenomenal improvement in their economic 
status to afford an adequate diet. Therefore, as 
an immediate measure, attempts should be 
made to improve the nutritional value of the 
cereals by the inclusion of inexpensive locally 
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available food commodities, to prevent at least 
the major micronutrient deficiencies of vitamin A, 
iron, and zinc” [16]. 
 

3. NUTRITIONAL IMPORTANCE 
 
“Maintaining nutritional well-being, which is a 
consistent force for health and development as 
well as the achievement of human genetic 
potential, is essential for the preservation of 
human overall physical well-being. Therefore, 
dietary quality should be taken into account in 
order to address the issues of widespread food 
insecurity and malnutrition” [18,19]. “Millets were 
discovered to have a high nutritional content that 
is comparable to that of main grains like wheat 
and rice, in addition to the advantages of their 
cultivation” [20]. “With the exception of lysine and 
threonine, millet proteins have also been 
discovered to be great sources of methionine. 
Millets are abundant in phytochemicals and 
minerals” [21]. As an illustration, it has been 
shown that resistant starch, soluble and insoluble 
dietary fibers, minerals, and antioxidants are all 
present in large concentrations in pearl millet. It 
is made up of 63.2% starch, 7.8% crude fiber, 
7.8% crude fat, 2.1% ash, and 92.5% dry matter 
[22]. Because of its high lysine content, the 
protein concentrate from foxtail millet may be 
used as an additional source of protein in most 
cereals. As a result, it might be a useful culinary 
additive. Additionally, finger millet is believed to 
provide a number of possible health benefits, 
some of which are related to its polyphenol 
concentration. Comparable to other cereals and 
millets, it has a carbohydrate content of 81.5%, a 
protein content of 9.8%, a crude fibre content of 
4.3%, and a mineral content of 2.7%. Its crude 
protein is generally more evenly balanced than 
that of other millets, with larger amounts of 
lysine, threonine, and valine than those found in 
wheat (1.2% fibre, 1.5% minerals) and rice (0.2% 

fibre, 0.6% minerals) [23]. Additionally, each 
gramme of dry weight of black finger millet 
contains 8.47 g of protein and 8.71 mg of fatty 
acids [24]. Despite having more polyunsaturated 
fatty acids in their fat content than any other 
cereal, kodo millet and small millet had the 
highest levels of dietary fibre. Unfortunately, 
since industrial methods for processing millets 
are not as well developed as those used for 
processing wheat and rice, adverse changes to 
these qualities during processing cannot be 
avoided. The millet grains can therefore be used 
to create a variety of nutritious food products with 
the help of value-added processes and suitable 
processing equipment, which may lead to 
significant demand from large urban populations 
and unconventional millet users [25]. 
 
In comparison to wheat protein, proso millet grain 
had significantly higher levels of leucine, 
isoleucine, and methionine. Its protein 
concentration (11.6 percent of dry mass) was 
also equivalent to wheat [26]. Millets can be used 
widely to produce a variety of food products, 
including baby foods, snack foods, and 
nourishing foods because they contain all the 
necessary ingredients. Additionally, a wider 
range of millet products are becoming available, 
such as millet porridge, millet wine, and millet 
nutrition powder made from both grain and flour 
[27]. Table 1 provides a summary of the usual 
nutritious makeup of several millet grains and 
other grains. Millets can be used widely to 
produce a variety of food products, including 
baby foods, snack foods, and nourishing foods 
because they contain all the necessary 
ingredients. Additionally, a wider range of millet 
products are becoming available, such as millet 
porridge, millet wine, and millet nutrition powder 
made from both grain and flour [27]. Table 1 
provides a summary of the usual nutritious 
makeup of several millet grains and other grains. 

 
List 1. Millets: An approach for sustainable agriculture and a healthy world [17] 

 

Food Security Nutritional Security Safety from disease Economic security 

1. Sustainable foo 
source for combating 
hunger in changing 
world climate 

2. Resistant to climate 
stress, pests and 
diseases 

1. Rich in 
micronutrients like 
Calcium, iron, 
zinc, iodine etc. 

2. Rich in bio active 
compounds 

3. Better amino acid 
profile 

1. Gluten free: a substitute 
for wheat in celiac 
diseases 

2. Low GI: a good food for 
diabetic persons 

3. Can help to combat 
cardiovascular disease, 
anaemia, calcium 
deficiency etc. 

1. Climate resilient crop 

2. Sustainable income 
source for farmers 

3. Low investment 
needed for production 

4. Value addition can 
lead to economic 
gains 
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Table 1. Nutrient composition of millets and other cereals (per 100 g edible portion; 12% 
moisture) 

 
 
Food 

Protein
a
 

(g) 
Fat 
(g) 

Ash 
(g) 

Crude 
fiber (g) 

CHO 
(g) 

Energy 
(kcal) 

Ca 
(mg) 

Fe 
(mg) 

Thiamin 
(mg) 

Riboflavin 
(mg) 

Niacin 
(mg) 

Rice (brown) 7.9 2.7 1.3 1.0 76.0 362 33 1.8 0.41 0.04 4.3 
Wheat 11.6 2.0 1.6 2.0 71.0 348 30 3.5 0.41 0.10 5.1 
Maize 9.2 4.6 1.2 2.8 73.0 358 26 2.7 0.38 0.20 3.6 
Sorghum 10.4 3.1 1.6 2.0 70.7 329 25 5.4 0.38 0.15 4.3 
Pearl millet 11.8 4.8 2.2 2.3 67.0 363 42 11.0 0.38 0.21 2.8 
Finger millet 7.7 1.5 2.6 3.6 72.6 336 350 3.9 0.42 0.19 1.1 
Foxtail millet 11.2 4.0 3.3 6.7 63.2 351 31 2.8 0.59 0.11 3.2 
Common millet 12.5 3.5 3.1 5.2 63.8 364 8 2.9 0.41 0.28 4.5 
Little millet 9.7 5.2 5.4 7.6 60.9 329 17 9.3 0.30 0.09 3.2 
Barnyard millet 11.0 3.9 4.5 13.6 55.0 300 22 18.6 0.33 0.10 4.2 
Kodo millet 9.8 3.6 3.3 5.2 66.6 353 35 1.7 0.15 0.09 2.0 

All values except protein are expressed on a dry weight basis 
Sources: (Hulse et al.[28]; United States National Research Council/National Academy of Sciences [29]; FAO 

[30] 

 

3.1 Problems Associated with Millets 
 

 Low profitability and productivity  

 Less bio-availability  

 Lesser attractive color  

 More processing is needed  

 Problems associated with marketing  

 Lack of seed quality  

 Ignorance by the government and 
researchers [31]. 

 

4. PROCESSING OF MILLETS 
  

4.1 Effects of Processing Technologies 
on the Nutritional Quality of Millet 
Grains 

 

In order to improve food items' nutritive value, 
sensory appeal, and practicality, some 
processing methods are applied. The 
bioavailability of micronutrients in plant-based 
diets can be increased using a number of typical 
home food processing and preparation 
techniques. These include germination/malting, 
heat processing, fermentation, soaking, and 
mechanical processing. By using these 
techniques, one can raise the physicochemical 
accessibility of micronutrients, decrease the 
amount of antinutrients such phytates, or 
increase the bioavailability of nutrients. The 
makeup of several millet grains and other grains 
is listed in Table 1. 
 

4.2 Mechanical Processing Technologies 
 

4.2.1 Decortication 
 

Before eating, millet and a variety of other coarse 
grains are typically dehulled and given various 

treatments to enhance their flavour and suitability 
for meals [27]. According to others, finger millet 
is exclusively used in dishes made with flour 
because it cannot be decorticated like other 
cereals. This is mainly because millet grains are 
much smaller than other cereal grains. However, 
it was discovered that millet's endosperm 
structure was stiffened by hydrothermal 
treatment, which made it possible for 
decortication. Millet could not previously be 
cooked separately like rice to get a soft, pleasing 
texture in less than 5 minutes. The product's 
ability to make dough and paste, together with 
some of its functional characteristics, suggested 
that it may be employed for a variety of food 
applications [32]. The addition of ornamentation 
significantly altered the nutritional profile of finger 
millet that had been heatedly processed. 
 

It was compared to abrasive decortication in the 
lab using equivalent kernel lots. Traditional 
decortication of pearl millet and white sorghum 
was carried out by manual pounding or by using 
a mechanical equipment. The grains' 
decortication qualities as well as their contents of 
iron, zinc, phytates, lipids, fibre, and starch were 
measured. Although there were no visible 
changes between the two typical decortication 
procedures, the data demonstrated that 
decortication had a number of effects on grain 
composition. Additionally, it was demonstrated 
that while millets' protein and fat levels were 
unaltered by decortication, their crude fibre, 
dietary fibre, mineral, total phenol, and 
antioxidant contents were noticeably decreased. 
As a result, millets lose some of their value as a 
food source [33]. Additionally, it was discovered 
that dehulling pearl millet grains reduced total 
phytic acid, polyphenols, and tannin considerably 
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≤ 

(P ≤ 0.05) while enhancing the protein 
digestibility and millet's qualitative 
characteristics. Since different nutrients (such as 
minerals, fibre, and antioxidants) and 
antinutrients (such as phytates and tannin) are 
primarily concentrated on the outermost parts of 
grains (the pericarp and aleurone layer), shifting 
the pericarp during decortication lowers their 
contents [34]. Although decortication has been 
found to diminish a number of nutritional levels, 
including fibre and minerals, it is nevertheless 
commonly done to millet grains before eating in 
order to enhance their edible and sensory 
qualities as well as the appearance of their food 
items. Therefore, instead of employing outdated 
techniques, sophisticated decortication 
equipment is needed to efficiently and profitably 
decorticate vast quantities of grains. 
 

4.2.2 Milling and sieving 
 

Particularly in rural areas and for personal use, 
millet grains are typically ground using a non-
motorized grain mill that is run by hand or in 
another non-electric fashion. However, another 
choice is to use a manual grain mill connected to 
a gas or electric engine by a pulley system. 
Numerous researchers have looked into how 
milling affects the nutritional content of millet 
grains and their milling fractions. One 
investigation found that grinding pearl millet 
changed the grain's overall chemical makeup. 
Particularly in rural areas and for personal use, 
millet grains are typically ground using a non-
motorized grain mill that is run by hand or in 
another non-electric fashion. However, another 
choice is to use a manual grain mill connected to 
a gas or electric engine by a pulley system. 
Numerous researchers have looked into how 
milling affects the nutritional content of millet 
grains and their milling fractions. One 
investigation found that grinding pearl millet 
changed the grain's overall chemical makeup. 
Semirefined flour was low in antinutrients and 
had better mineral bio-accessibility due to the 
partial removal of the bran section, making it 
more nutrient-dense. The amount of ash in the 
bran-rich fraction, a byproduct of flour milling, is 
considerably (P ≤ 0.05) higher. Steaming the 
millet at high pressures and temperatures also 
boosted the milling yield, albeit steaming above a 
certain point had a negative impact on the yield 
of head grains [35]. 
 

We investigated the chemical composition, bio 
accessible Fe, Zn, and Ca, in vitro digestible 
starch (IVSD), and digestible protein (IVPD) of 
whole finger millet flour (WFM), sieved finger 

millet flour (SFM), wafers, and vermicelli 
(polyphenols and flavonoids). The WFM and 
SFM flours were discovered to have extremely 
different compositions. Sifting boosted the 
WFM's digestibility and bio accessibility while 
reducing the number of nutrients and 
antinutrients present. WFM contained the largest 
levels of total polyphenols and flavonoids (4.18 
and 15.85 g/kg, respectively), but SFM vermicelli 
had the highest bio accessibility [36]. Another 
study discovered that after polishing barnyard 
millet in a rice polisher for three minutes at 8% to 
10% (db) moisture content, little to no nutritional 
value is lost. Protein, fat, ash, and fibre levels 
dropped as moisture and grinding time rose 
[37,38]. In order to enhance health, it is therefore 
suggested that utilizing whole grains flour is 
preferable to screening out the bran fraction, 
which is known to be rich in nutrients. Grains 
consequently lose some of their nutritious 
content and potential health benefits. 
Consequently, to assure a reliable source for 
industrial food uses on a commercial scale and 
to encourage their use, practical and motorized 
milling equipment for millet grains is needed to 
create a sizable amount of flour. The grinding 
and sieving of millet grains is usually carried out 
manually, as was already indicated for 
decortication. In return, millers must have access 
to a steady supply of high-quality millet grains. 
Future studies should concentrate on milling 
parameters that would boost millet flour yields 
while preserving its nutritional value and 
composition. 
 

5. POTENTIAL HEALTH BENEFITS OF 
MILLET GRAINS AND THEIR 
FRACTIONS 

 
“Diets rich in plant foods are protective against a 
variety of degenerative diseases, including 
cancer, cardiovascular disease, diabetes, 
metabolic syndrome, and Parkinson's disease, 
according to epidemiological evidence from 
research studies” [39]. Whole-grain cereals may 
also shield the body from age-related diseases 
like diabetes, cardiovascular disease, and 
various malignancies, according to compelling 
epidemiological research. But for a long time, it 
was thought that the fibre, essential fatty acids, 
vitamins, and minerals included in whole grains 
were what gave them their health advantages. 
However, the new research raises the possibility 
that a combination of additional bioactive 
compounds may be involved. They contain lipids, 
lignans, and phytosterols, which have hormonal 
effects, as well as tannins and phytic acid, which 
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are antinutrients. Additionally, they contain 
oligosaccharides, phenolic acids, 
avenanthramides, flavonoids, resistant starch, 
and flavonoids. Given that they contain dietary 
fibres, proteins, energy, minerals, vitamins, and 
antioxidants that are essential to human health, 
millets must also be recognized as functional 
foods and nutraceuticals. Millets have been 
linked to several potential health benefits, 
including the reduction of blood pressure, 
cardiovascular risk, cholesterol, and the rate of 
fat absorption, the prevention of cancer and 
cardiovascular diseases, a decrease in the 
frequency of tumors, a delay in gastric emptying, 
and the provision of digestive bulk. In order to 
underline the significance of including grains or 
grain products in a regular diet for optimal health, 
the U.S. Department of Agriculture has adjusted 
its nutritional guidelines to place grains and grain 
products at the bottom of the food guide pyramid 
[40,41]. 
 

5.1 Antioxidant Contents and Activities 
 
Dietary fibre and polyphenols, for example, have 
the potential to be phytochemicals with health-
promoting qualities, according to research on 
food and health [42]. A lower risk of chronic 
diseases like cardiovascular disease, type 2 
diabetes, some malignancies, and all-cause 
mortality has been linked to increased 
consumption of whole grains and meals 
containing whole grains [43]. Furthermore, when 
ingested with fruits and vegetables, whole grains' 
special phytochemical content raises the nutrient 
content of those foods [44]. The largest class of 
phytochemicals present in plant-based meals, 
polyphenols, has been associated with numerous 
health advantages. Due to their importance to 
human health, dietary polyphenols have drawn a 
lot of interest from nutritionists, food scientists, 
and consumers [45]. Kodo, finger, foxtail, proso, 
pearl, and tiny millet are just a few of the 
varieties of millet that are reported to contain 
large amounts of phenolic compounds and 
possess properties that decrease and chelate 
metals as well as act as antioxidants. However, 
the way specific millets are used will affect how 
effective they are as providers of antioxidants 
[46]. Studies on the antioxidant and nutraceutical 
benefits of important millet types, such as finger 
millet, pearl millet, and foxtail millet, have drawn 
a lot of attention. According to reports, foxtail 
millet has a polyphenol content of 47 mg per 100 
g and tocopherol content of 3.34 mg per 100 g 
(on a wet basis), compared to proso millet's 29 
mg and 2.22 mg, respectively, per 100 

g and aatocopherol content of 3.34 mg per 100 g
 (on a wet . (wet basis). 
 
A positive and significant relationship between 
polyphenolic content and radical cation 
scavenging capacity was also discovered (R2 
0.9973, P 0.01) [47]. Only around 30% of the 
main constituent phenolics in the finger millet's 
polyphenols could be identified using high-
performance liquid chromatography (HPLC) 
examination [48]. Additionally, phenolic acids 
were extracted using the milling fractions of 
finger millet (whole flour, seed coat, 3%, 5%, and 
7%). It was shown that acidic methanol extracts 
from seed coat to whole flour were stable for up 
to 48 hours at pH 4, 7, and 9. They were high in 
polyphenol [49]. More than 50 phenolic 
compounds from various classes, including 
phenolic acids and their derivatives, 
dehydrodiferulates, and dehydrotriferulates, 
flavanof monomers and dimers, flavanols, 
flavones, and flavanonols (kod), have currently 
been positively or tentatively identified in four 
phenolic fractions of several whole millet grains 
(MS). However, in the in vitro test techniques 
used, the insoluble bound fraction of Kodo millet 
had the greatest phenolic content and antioxidant 
activity. Consequently, millet grains can be 
employed as functional dietary components and 
as sources of natural antioxidants, according to 
research findings. Dehulling and hydrothermal 
treatments have been found to have an impact 
on the phenolic content and antioxidant capacity 
of pearl millet grains. The oxidation and 
degradation processes that take place during 
heat treatments like frying, boiling, and roasting 
are what cause the decrease in antioxidant 
concentrations and activity. The removal of the 
pericarp layer from the grains, which is known to 
be high in polyphenol and antioxidant chemicals, 
is what causes the reduction brought about by 
dehulling. To preserve the quality and potential 
health advantages of millet grains, their fractions, 
and food products, the optimum processing 
practices must be used. Additionally, the 
endogenous enzyme's conversion of complex 
components to simpler compounds with 
enhanced antioxidant activity during germination 
may be responsible for the rise in antioxidant 
levels and their activities. 
 

5.2 Millet for Diabetics 
 
Hyperglycemia and changes in the metabolism of 
proteins, carbohydrates, and lipids are features 
of the chronic metabolic condition known as 
diabetes mellitus. The most prevalent endocrine 
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condition is characterized by insufficient insulin 
production (type 1) or by a concomitant 
resistance to the effects of insulin and the insulin-
secretory response (type 2). Despite the 
likelihood that natural inhibitors are safer, alpha-
glucosidase and pancreatic amylase chemical 
synthetic inhibitors are essential in the clinical 
therapy of postprandial hyperglycemia. 
Consuming whole grains is advised as a way to 
prevent and manage diabetes mellitus, and 
epidemiological studies have shown that people 
that consume millet have a lower incidence of the 
condition [50]. Eating meals high in finger millet, 
for example, resulted in considerably lower 
plasma glucose levels, mean peak rise, and area 
under the curve. This is because finger millet has 
more fibre than rice and wheat. The 
antinutritional components in whole FMF, which 
are known to restrict starch digestion and 
absorption, may also be to blame for the reduced 
glycemic response of diets based on finger-
millet. Additionally, feeding finger millet has been 
demonstrated to affect skin antioxidant status, 
nerve growth factor (NGF) production, and 
wound healing parameters in early diabetic rats 
with poor wound healing. Higher levels of 
oxidative stress indicators and lower levels of 
antioxidants are the key contributors to the 
poorer wound healing in diabetic rats. However, 
diabetic mice fed finger millet for four weeks saw 
a reduction in glucose levels and an 
improvement in their antioxidant status, which 
sped up the healing of cutaneous lesions. 
Studies show that cooked, dehulled barnyard 
millet is good for type 2 diabetes. Heat-treated 
millet has a low glycemic index of 41.7, 
compared to 50.0 for dehulled millet [51]. 
 

5.3 Millet and Cardiovascular Disease 
 
“The risks of heart attacks and strokes are 
increased by obesity, smoking, eating badly, and 
not exercising. Cardiovascular disease is 
prevalent and on the increase in most countries 
throughout the world. When compared to rats on 
a diet of rice and other minor millets, rats fed a 
diet of native and processed starch from 
barnyard millet had the lowest levels of blood 
sugar, serum cholesterol, and triglycerides” [52]. 
“Furthermore, administration of proso millet 
protein raised plasma levels of adiponectin and 
high-density lipoprotein (HDL) cholesterol in 
genetically obese type-2 diabetic mice fed a 
high-fat diet” [53]. Additionally, compared to 
groups of hyperlipidemic rats given white rice 
and sorghum, animals fed finger millet and proso 
millet had considerably reduced serum 

triglyceride contents. In terms of blood total, 
HDL, and low-density lipoprotein (LDL) 
cholesterol levels, the sorghum group 
significantly outperformed the white rice, finger 
millet, and proso millet groups. Both finger millet 
and proso millet lower plasma triglycerides and 
protect against cardiovascular disease in 
hyperlipidemic mice. Additionally, a variety of 
dietary model systems, including cooked minced 
pork and stripped corn oil, were used to assess 
the inhibitory effects of phenolic extracts                       
on in vitro copper-mediated oxidation of human 
LDL cholesterol. Millet extracts reduced the 
amount of LDL cholesterol that was oxidized by 
1% to 41% at a final concentration of 0.05 
mg/mL. However, kodo millet revealed the best 
prevention of lipid peroxidation, being 
comparable to butylated hydroxy anisole at 200 
ppm, among all the food types employed in this 
investigation. All types of foods included in this 
study demonstrated efficient lipid oxidation 
suppression [54]. 
 

5.4 Millet and Aging 
 
Nonenzymatic glycosylation, a chemical 
interaction between the amino group of proteins 
and the aldehyde group of reducing sugars, is a 
significant factor in diabetic problems and ageing 
[55]. Although it has been shown that phytates, 
phenols, and tannins can contribute to 
antioxidant activity crucial for health, ageing, and 
metabolic syndrome, millet grains are a rich 
source of antioxidants and phenolics. 
Additionally, it was discovered that methanolic 
extracts of kodo and finger millet may inhibit the 
glycation and cross-linking of collagen. 
Therefore, millets might help slow down the 
ageing process. 
 

6. MILLETS ROLE IN PROMOTING 
NUTRITION SECURITY  

 
Only two crops—wheat and rice—are necessary 
for India to have enough food supplies. Millets 
were the foundation of India's food and farming 
systems, but output and consumption have 
significantly reduced for a number of reasons, 
and farmers have neglected millions of hectares 
of dry land. In the most underdeveloped regions 
of India, these lands may provide employment if 
they could be put under agriculture. Besides, not 
only will food sovereignty be protected, but also, 
food security. The Government of India is 
implementing numerous initiatives that offer 
grains to lower-income households at reduced 
costs, but the Food Security Bill is supposed to 
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be the first one to include millet in the Public 
Distribution System (PDS). As was previously 
mentioned, millets have a larger mineral content 
than other grains, however because of anti-
nutrient factors, their bioavailability is limited. 
According to scientific research, millets'                  
mineral availability can be increased by               
soaking, malting, popping, puffing, germination, 
and fermentation—simple and affordable home 
processing techniques that have been shown to 
increase the availability of nutrients from millets. 
As a result, if recipients of Food Security Bills are 
informed about these straightforward methods, 
nutriment security will also be handled to some 
extent within the constraints of the available 
resources. 
 

7. CONCLUSION 
 
The most recent studies that have been done to 
increase the nutritional content of millet grains 
and the foods made from them are presented in 
this overview. The results of the tests 
demonstrate that millet grains have levels of 
different nutrients that are healthy and 
comparable to major cereals. These nutrients 
include phytochemicals such phenolic 
compounds, minerals, vitamins, and dietary fiber. 
They might also have several positive health 
effects. To increase the standard of millet diets 
and the bioavailability of the micronutrients, 
however, new processing and preparation 
techniques are required. The bio-availability, 
metabolism and, health benefits of millet, grains 
and their many compounds in peoples require 
more investigation. It is also necessary to 
develop highly improved millet goods in order to 
stimulate the use of millets rains in urban, areas 
and open, up new markets for farmers to 
enhancement their revenue. 
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