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Abstract

adequate and healthy food in the face of climate emergencies and 
depleting natural resources. Millets can contribute to meet this 
demand. These grains can withstand harsh climate conditions, 

only crops that can be harvested during dry seasons, they can be 
a vital food source for populations at risk of food insecurity. For 

impact on the nutrient content and digestibility of millets. This 
review focuses on the nutritional properties and processing of 
Indian millets. It also considers the impact of traditional and 
modern processing techniques on the nutritional properties of 

and review articles on millet processing techniques such as 

milling, and so on. Germination and fermentation improved the 
overall nutritional characteristics of millets, whereas excessive 

micronutrients. Understanding the changes in millet's nutrient value 
caused by processing can assist the food industry, researchers, and 
consumers in selecting a suitable processing technique to optimise 
nutrient value, increase nutrient bioavailability, and help combat 
food and nutrition security.
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Introduction 
Millets, which resemble tiny grains, are actually seeds from 

the family Poaceae. This little round whole grain is farmed mostly 

in India and Nigeria, as well as other parts 

because they resemble grains in appearance. 
Small millets are our traditional crops. They 

Foxtail millet (Setaria italica L.), Barnyard millet 

(Paspalum scrobiculatum L.), Browntop millet 
(Urochloa ramose L.) and little millet (Panicum 
sumatrense Roth.). Various millets have been 
mentioned in some of the yajurveda texts, 
identifying foxtail millet (priyangu), barnyard 

indicating that millet cultivation was 

are referred to as "yesterday's coarse grains 

to as "future crops" because they require low 
maintenance, are drought resistant, and adapt 

resistant to the majority of pests and diseases .  
India dominates the global production of 

2. 
Millets are a highly nutritious crop and contain 
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considerable amounts of vitamins and minerals. Millets are a good 

starch, and thus provide sustained release of glucose and there by 
satiety3,4. Compared to cereals, millets are a good source of protein 

. 

reducing the incidence of cancer, obesity, diabetes, cardiovascular 
diseases, gastrointestinal problems, migraines, and asthma. 
Consumption of millets helps manage hyperglycemia due to their 

millets a perfect food for the diabetic populace6, 7. Millet is now the 
sixth most important cereal grain in the world.

Therefore, millets play an important role in the modern diet as a 
potential source of essential nutrients, especially in underdeveloped 

value, their consumption, especially by the Indian populace, has 

Millets are collected and processed prior to consumption to 
remove inedible portions, increase shelf life, and improve nutritional 
and sensory properties. To prepare millets for consumption, primary 
processing techniques such as dehulling, soaking, germination, 
roasting, drying, polishing, and milling (size reduction) are used. 

developed using modern or secondary processing methods such as 

8. Despite the fact that these processing 
techniques aim to improve digestibility and nutrient bioavailability, 

processing9.

Types 
 

Based on nutrient content

Littile millet, and Browntop millet
2. Neutral grains: Pearl millet, Finger millet, and Proso millet

Nutritional properties and health aspects of Small Millets
Small millets like foxtail millet, brown top millet, little millet, 

barnyard millet, and kodo millet are a boon given to us by nature. 
These are the foods that have medicinal properties. They are, in 
fact, health capsules. By eating them regularly for 6 months to 2 
years, everybody can get rid of their diseases. Small millets not only 

our bodies and purify the body. Thus, they provide us with good 
health.

1) Foxtail millets (Kakum/Kagni)  
Foxtail millet has a sweet, bitter taste. It's a good food for diabetic 

patients. It reduces the cholesterol content in the body. It is rich in 

calcium, iron, manganese, magnesium, 
phosphorus, and vitamins, so they are good 
for children and pregnant women. 

2) Barnyard millet (Sanwa)
Barnyard millets are sweet in taste. It is a 

good source of protein, carbohydrate, and 

micronutrients (iron and zinc) than other major 
cereals. Highly digestible protein and is the 
least calorically dense. It is rich in iron and an 

women and neonatal women are given food 
made of barnyard. This food maintains body 
temperature. It improves the resistance 
capacity of the body and is good for diabetes.

3) Kodo millet   
Kodo millet is sweet, bitter, and acrid in 

taste. They are packed with the goodness of 

minerals like calcium, iron, and phosphorus. 
It has high antioxidant activity due to the 
presence of phenolic compounds like vanillic 
acid, gallic acid, tannins, ferulic acid, et cetera. 
It keeps sugar and cholesterol levels in the 
blood in check. This is good for digestion. It 
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4) Little millet (Moraiyo)

food for diabetics, as it prevents an abnormal spike in blood sugar 
levels. They help in curing diseases of the reproductive systems in 
both males and females. It also reduces PCOD in females. In males, 
sperm count can be increased by taking a little millet.

5) Browntop millet(Korle)    
It has rich proteins, healthy fats, carbohydrates, and dietary 

including calcium, iron, phosphorous, potassium, magnesium, 
manganese, copper, sodium, and zinc. Regular addition of this 

disease, diabetes, and digestive problems.

6) Pearl millet (Bajra)  
It contains most of the vitamin B and protein and is rich in 

other minerals such as iron, magnesium, calcium, phosphorus, 
manganese, potassium, calcium, and iron, among other cereal 
crops. It has the highest folic acid content among all the cereals, 
which makes it the diet of choice for pregnant women.

7) Finger millet (Ragi)

antioxidants. It helps in conditions of anxiety, depression, and 
insomnia. It is also useful for migraines.

8) Proso millet (Chena/Barri)

lecithin, vitamin B6, and antioxidants, which are essential for our 

for lowering cholesterol, for reducing the risk of diabetes, and for 
strengthening bones.

Antinutrient of millets

naturally produce to defend themselves. These anti nutritional 
factors interfere with nutrient absorption, resulting in decreased 
nutrient bioavailability and utilisation . When consumed raw, anti 
nutrients and chemical compounds may be harmful or even cause 
health problems in humans, such as micronutrient malnutrition, 

based foods include tannins, phytates, oxalates, trypsin, and chymo 
trypsin inhibitors
by pretreatment or processing techniques for food grains, such as 
debranning, soaking, germination, fermentation, and autoclaving. 
These methods add value to food by enhancing the bioavailability 
of a few elements, such as Ca, Fe, and Zn, and also the protein 
absorption.

Small millet processing as a small-scale 
industry

there has been an increase in interest in small 

Millet grains must be processed in order to 
remove the inedible portions and transform 

a result, processing is an important task 
because it increases nutrient bioavailability 
and organoleptic properties while decreasing 

However, not all small millets can be 
cooked directly. Furthermore, people of the 
current generation are unable to consume 

result, if small millets are processed and made 
suitable for making various types of food 
items, their use will increase. With this in mind, 

developed. Various methods are developed 
to produce various types of food items from 
processed millets .

Processing may be of two types, namely, 
primary and secondary processing. Processes 

undesired seed coat and anti nutritional 
factors are termed primary processing, while 
secondary processing involves converting 

.
These processing techniques aim to 

convert grains into edible forms, with an 

quality and digestibility .

1) Primary processing

a. Cleaning – It is to remove unwanted 
impurities and broken grains, using 

gravity separators.

b. Washing – It is a process done to 
prepare it for milling. Cleaned grains 
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endosperm (the inner part of the seed). During washing, the 

peels, and microorganisms are removed.

c. Dehusking – Husk can be removed with the machinery of rice 
mills. The removed husk can be blown out with centrifugal 

horizontal emery cones. It improves product appearance, 
texture, quality, palatability, and digestibility.

the germ, endosperm and seed coat. It is the process of 
cleaning, tempering, and grinding cereal grains products.

e. Fermentation – Millets are soaked in water for 72 hours to 
ferment, then strained and dried, resulting in decreased 
antinutrients, increased nutrients, and phytochemicals.

f. Germination – Millets are sprouted at room temperature 
for 36 to 72 hours, resulting in decreased carbohydrates 

phytochemicals, and minerals.

2) Secondary processing

a. Flaking: In this process, the grain has to be soaked and 
boiled, and then it has to be pressed hard. The advantage 

grains.

and expansion process during which grains are exposed to 
high temperatures for a short time. To make parched corn, 
grains should be dried till the moisture content comes to 

in which the raw material to be extruded, such as grain or 

using pressure and temperature.

1) Proteins
Millets are a good source of protein and are popular among 

vegans. When compared to animal proteins, they are regarded 
as excellent plant proteins with negligible amounts of saturated 

antinutrient levels is critical. Simple techniques such as dehulling, 
milling, soaking, and heating reduce antinutrient levels while 
increasing vitro protein digestibility .

of the outer husk, bran, and germ portion of 

and amino acids such as histidine, lysine, and 
arginine .

2) Carbohydrates
Carbohydrates in the millets range from 

least carbohydrate and little millet containing 
the most. Starch, like other cereals, is the 
main carbohydrate in millets. The amount 
of available carbohydrates in food grains is 

cooking methods such as soaking, sprouting, 
pressure cooking, autoclaving, and so on. 
The germination and fermentation processes 
improve the carbohydrate digestibility by 
breaking down the complex starch into simple 
soluble sugars. This shows the importance 
of germination and fermentation in the 

reduce starch digestibility and therefore be 
utilised to formulate products for metabolic 
diseases such as diabetes and obesity .

 The millet bran fraction is a major and 

characterised as complex polysaccharides. 
Therefore, removal of the bran fraction 
during decortication or dehulling results in a 

discourage millers from polishing millets and 
to advise consumers to prefer whole millets 

.

4) Vitamins 
Millets, when polished or debranched 

contain a lower nutritional value since the 

vitamins. Millets are considered superior to 
wheat, sorghum, and maize in terms of vitamin 
content and other nutrients that include fats, 
proteins, and minerals. Vitamins and minerals 
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are naturally accumulated in the aleurone, germ, and pericarp. The 
availability of important vitamins can be improved by germinating 

.

5) Minerals 
Millets are an abundant source of minerals such as K, Mg, Fe, 

Ca, and Zn, along with vitamins that are mainly accumulated in 
the aleurone, germ, and pericarp. Soaking millet grains prior to 
cooking helps to reduce antinutrients while also improving mineral 
bioavailability .

6) Fats
Fats are necessary for calorie supply, brain development, 

body. The germination time has an impact on fat content. Simple 
processing techniques such as soaking, germination, and malting 

products from millets. The high temperature processing would 

the processed foods22.

Conclusion 
Millets have a similar energy content to cereals. Furthermore, 

and micronutrients, and phytochemicals, they provide more 

treatment of chronic diseases. Making millets 
a regular part of the diet can provide an 
inexpensive, complete, and healthy meal. It 

and vitamin content of most millets improved 
during germination and fermentation. 
Simple processing techniques like soaking, 
germination, malting, and fermentation can 

by increasing protein digestibility and 
mineral bioavailability. On the other hand, 
decortication, dehulling, milling, and extrusion 
resulted in a decrease in total proteins, total 

caution should be exercised during millet 
decortication, as excessive dehulling can 

germ portions. Looking at the variability of 
the impact of processing on the nutritional 
characteristics of millets, there is still a need 
to focus on optimising minor millet processing 
techniques to make them more acceptable 
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