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ABSTRACT 
Finger millet (Eleusine coracana L.) stands out as a highly nutritious yet underutilized grain among the 
millets. Despite its substantial health benefits, finger millet remains one of the least consumed foods 
globally. With the world's population growing at an unprecedented rate, addressing food security and 
malnutrition is a critical challenge. UNICEF reports indicate that nearly 2 billion people suffer from 
hidden hunger, and one in five children under five years old experience stunted growth due to 
malnutrition. Finger millet offers a promising solution to these issues due to its rich nutritional profile, 
which surpasses that of many common cereals. This review comprehensively examines the nutritional 
advantages of finger millet, highlighting its high content of calcium, iron, dietary fiber, and essential 
amino acids. Additionally, finger millet is a rich source of antioxidants and has a low glycemic index, 
making it beneficial for managing diabetes and other metabolic disorders. The review also explores 
various opportunities for processing finger millet to enhance its appeal and consumption. Processing 
techniques such as malting, fermentation, and extrusion can improve the bioavailability of nutrients and 
create diverse, palatable food products. By leveraging modern processing technologies, finger millet 
can be transformed into a staple food that addresses nutritional deficiencies and contributes to global 
food security. This review aims to underscore the importance of finger millet in combating malnutrition 
and promoting sustainable food systems. Increased awareness and research into finger millet's 
nutritional benefits and processing opportunities can pave the way for its broader adoption and 
integration into daily diets, ultimately contributing to better health outcomes worldwide. 
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1. INTRODUCTION 
Term millet is derived from French word ‘mille’ which means thousand as a handful of millet contains 
about 1000 grains [1]. Finger millet also belongs to the millet group .It is known as ragi or mandua in 
India, bulo and wimbi in Uganda, rapoko in South Africa, sarga ,pawana and tamba in Nigeria and 
African millet, coracana and birdsfoot are some of its English names [2-4]. It belongs to family Poaceae 
and sub family Chloridodeae [5-7]. Various regions of India and Africa plant finger millet (Eleusine 
coracana L.), because it is a wholesome cereal grain with numerous health advantages [8] [64-67]. 
Africa alone produces about 55-60% of finger millet [9].India produces about 2.5 million tons of finger 
millet, while the total global production is 4.5-5 million tons [10]. India contributes to about 60%of the 
total global production [11] which makes India the largest producer of finger millet [12-13]. Apart from 
India and Africa, it is also cultivated in Taiwan, China, South Carolina in USA [10]. 

Finger millet contains various vital nutrients like carbohydrates, essential amino acids, minerals 
and dietary fiber [6, 14]. Calcium content in some of the major grains ranges from 0.01-0.06 percent 
while it is 0.34 percent in finger millet [15-16]. Finger millet can be consumed by people suffering from 
celiac disease as it is gluten free and easy to digest [17-18]. It also has numerous other health benefits 
which include anti-ulcerative properties, hypoglycemic and hypocholesterolemic effects [19]. The seed 
coat of finger millet is rich in various phytochemicals and can be consumed [20, 21]. The content of 
these nutrients can further be increased by processing and value addition of finger millet. 
 

2. NUTRITIONAL CHARACTERISTICS OF FINGERMILLET 
Fingermillet have nutritional potential that is comparable to common cereals like rice, wheat, barley, or 
bajra in terms of protein, carbohydrate, and calorie levels. It contains about 65-75%carbohydrates, 5-
8% proteins, 15-20% dietary fibers, 2.5-3.5% minerals and 1-2% ether extractives (NCBI). The quantity 
of Ca present is highest in finger millet 162.0-358.0mg/100g as compared to other millet species [22-
23]. Calcium is very crucial for growing children, elderly and also for pregnant women [24-25]. 
Deficiency of Ca can be cured by consuming finger millet [26]. Apart from Calcium P is also present in 



 

 

significant amount in finger millet i.e., 130.0-283mg/g. Phosphorus helps in development of body tissue 
and energy metabolism[7,27].Also significant amount of Magnesium is present in finger millet which 
helps in decreasing the severity of asthma, risk of heart attack, high blood pressure, frequency of 
migraines [28-30]. Even though finger millet contain such a high amount of minerals still it’s potential is 
not completely utilized [23]. 
 As outlined in Table 1, finger millet contains 7.3% protein, 1.3% fat, 59.0% starch, and an 
impressive 19.1% total fiber. Compared to wheat, which has a higher protein content at 14.4% [63] but 
lower total fiber at 12.1%, finger millet's high fiber content is particularly beneficial for digestive health 
and managing blood sugar levels. Although rice contains a similar protein percentage (7.5%) and higher 
fat content (2.4%), its starch content (77.2%) and significantly lower fiber (3.7%) make it less favorable 
for sustained energy release and digestive health. Barley, with 11.5% protein and 15.4% fiber, and 
sorghum, with 11% protein and 11.8% fiber, also present substantial nutritional benefits, yet they lack 
the unique combination of high fiber and moderate protein found in finger millet. Maize and pearl millet 
offer higher fat content (4.6% and 5.1%, respectively) and moderate fiber levels (12.8% and 7.0%, 
respectively), while kodo millet excels with the highest fiber content at 37.8%, making it another 
significant option for dietary fiber intake. Foxtail millet, similar to finger millet, balances its nutritional 
profile with 11.7% protein, 3.9% fat, 59.1% starch, and 19.11% fiber. The diverse nutritional advantages 
of finger millet, including its high dietary fiber and balanced protein content, underscore its potential to 
address malnutrition and improve overall health outcomes. By incorporating modern processing 
techniques, the utilization of finger millet can be enhanced, paving the way for its integration into daily 
diets and contributing to global food security and nutritional well-being. 
 

Table 1: Nutritional composition of cereals and millets [8] 

Crop Protein (%) Fat (%) Starch (%) Total fiber (%) 

Finger millet 7.3 1.3 59.0 19.1 

Wheat 14.4 2.3 64.0 12.1 

Rice 7.5 2.4 77.2 3.7 

Barley 11.5 2.2 58.5 15.4 

Sorghum 11 3.2 73.8 11.8 

Maize 12.1 4.6 62.3 12.8 

Pearl millet 14.5 5.1 60.5 7.0 

Kodo millet 8.3 1.4 72.0 37.8 

Foxtail millet 11.7 3.9 59.1 19.11 

 
 As shown in Table 2, finger millet contains significant amounts of phosphorus (0.24%), 
potassium (0.43%), calcium (0.33%), magnesium (0.11%), sodium (0.02%), iron (46 mg/kg), zinc (15.0 
mg/kg), and manganese (7.5 mg/kg). This comprehensive mineral profile highlights its potential to 
contribute to various physiological functions and prevent mineral deficiency-related ailments. 
Comparatively, wheat exhibits higher phosphorus (0.35%) and magnesium (0.14%) levels, along with 
substantial iron (40.1 mg/kg) and zinc (30.9 mg/kg) content [60-61], although its calcium content 
(0.04%) is significantly lower than that of finger millet. Rice, while widely consumed, falls short in mineral 
richness with notably lower percentages across all minerals, particularly calcium (0.02%), iron (19.0 
mg/kg), and zinc (10.0 mg/kg). Barley matches finger millet in potassium content (0.50%) and exceeds 
in phosphorus (0.56%) and magnesium (0.14%), but lags in calcium (0.04%) and iron (36.7 mg/kg). 
Sorghum stands out with the highest iron content (50.0 mg/kg) among the listed crops but offers lower 
calcium (0.04%) and moderate levels of other minerals. Maize provides balanced mineral content but 
with lower calcium (0.03%) and manganese (5.0 mg/kg) compared to finger millet [59]. Pearl millet 
surpasses all in iron content (74.9 mg/kg) and also has significant zinc (29.5 mg/kg) and potassium 
(0.44%) levels, although its calcium (0.01%) and magnesium (0.13%) contents are low. Kodo millet and 
foxtail millet present moderate mineral profiles with kodo millet having lower iron (7.0 mg/kg) and foxtail 
millet showing balanced levels of essential minerals. This extensive mineral composition reinforces 
finger millet's role in fortifying diets, particularly in regions prone to micronutrient deficiencies. Its high 
calcium and iron content make it an excellent option for addressing osteoporosis and anemia, 
respectively. By leveraging modern processing techniques, finger millet can be transformed into various 
value-added products, enhancing its market appeal and nutritional impact. 
  

Table 2: Mineral composition of cereals and millets [8] 

Crop P (%) K (%) Ca (%) Mg (%) Na (%) Fe (%) Zn (%) Mn (%) 

Finger millet 0.24 0.43 0.33 0.11 0.02 46 15.0 7.5 



 

 

Wheat 0.35 0.36 0.04 0.14 0.04 40.1 30.9 40.0 

Rice 0.12 0.10 0.02 0.03 0.00 19.0 10.0 12.0 

Barley 0.56 0.50 0.04 0.14 0.02 36.7 23.6 18.9 

Sorghum 0.35 0.38 0.04 0.19 0.05 50.0 15.4 16.3 

Maize 0.29 0.37 0.03 0.14 0.03 30.0 20.0 5.0 

Pearl millet 0.35 0.44 0.01 0.13 0.01 74.9 29.5 18.0 

Kodo millet 0.32 0.17 0.01 0.13 0.01 7.0 - - 

Foxtail millet 0.31 0.27 0.01 0.12 0.01 32.6 21.9 21.9 

 
Vitamins are micronutrients that are required for normal growth and maintainance of body. 

These are grouped into two categories -water soluble vitamins and fat soluble vitamins. Finger millet 
contains both of these kind of vitamins especially Vitamin A &B complex [8, 24]. But Vitamin C is not 
present in the dried grain [31]. Table 3 illustrates the vitamin composition of various cereals and millets, 
providing a comparative view that highlights the unique nutritional advantages of finger millet. Finger 
millet contains 0.12 mg of riboflavin, 0.48 mg of thiamine, and 0.30 mg of nicotinic acid per 100 grams. 
While its riboflavin and thiamine content are comparable to other cereals, its nicotinic acid content is 
modest. In comparison, wheat and barley are significantly higher in nicotinic acid, with 7.40 mg and 
7.20 mg per 100 grams respectively. This makes them excellent sources for combating niacin deficiency 
but also highlights an area where finger millet can be improved through biofortification or 
complementary dietary planning. Rice, a staple food for a significant portion of the global population, 
has relatively low vitamin content with only 0.03 mg of riboflavin, 0.07 mg of thiamine, and 1.60 mg of 
nicotinic acid per 100 grams, emphasizing the need for diversifying diets to include more nutrient-rich 
cereals like finger millet. Sorghum and maize offer balanced vitamin profiles, but finger millet’s 
comparable levels of riboflavin and thiamine make it a valuable addition to a diversified diet. Pearl millet, 
with the highest riboflavin content at 0.22 mg per 100 grams, also presents a strong case for inclusion 
in diets aimed at improving vitamin intake. Meanwhile, foxtail millet, similar to finger millet, shows 
balanced levels of riboflavin (0.12 mg), thiamine (0.48 mg), and a higher nicotinic acid content (3.70 
mg). The vitamin composition of finger millet reinforces its role as a nutritious food crop. By integrating 
finger millet into regular diets, populations can benefit from its nutritional strengths, particularly in areas 
where deficiencies in essential vitamins are prevalent. Additionally, further research and processing 
innovations can help enhance the vitamin content and bioavailability in finger millet, unlocking its full 
potential as a staple food. 
 

Table 3: Vitamin composition of cereals and millets 

Crop 
Riboflavin 

(mg/100gm) 
Thioamine 

(mg/100gm) 
Nicotinic acid  
(mg/100gm) 

Finger millet 0.12 0.48 0.30 

Wheat 0.12 0.57 7.40 

Rice 0.03 0.07 1.60 

Barley 0.15 0.44 7.20 

Sorghum 0.15 0.46 4.84 

Maize 0.14 0.38 2.80 

Pearl millet 0.22 0.38 2.70 

Kodo millet 0.05 0.32 0.70 

Foxtail millet 0.12 0.48 3.70 

 
Table 4 and Table 5 provide detailed insights into the amino acid composition of finger millet, 
highlighting its potential as a source of high-quality protein. 
 

2.1 Essential Amino Acids 
Finger millet is rich in essential amino acids, which are crucial for various bodily functions and must be 
obtained through the diet. The amino acids found in finger millet include valine (4.9-6.6 g/100g protein), 
leucine (6.6-9.5 g/100g protein), isoleucine (4.3 g/100g protein), threonine (3.4-4.2 g/100g protein), 
tryptophan (1.1-1.5 g/100g protein), histidine (2.2 g/100g protein), lysine (2.2 g/100g protein), 
phenylalanine (4.1-5.2 g/100g protein), and methionine (2.5-3.1 g/100g protein). These essential amino 
acids play critical roles in protein synthesis, tissue repair, and nutrient absorption. 
 

Table 4: Various essential amino acids in fingermillet [37] 



 

 

Amino acid 
g/100g 
protein 

Reference 

Valine 4.9-6.6 [32,33] 

Leucine 6.6-9.5 [33,34] 

Isoleucine 4.3 [8,35] 

Threonine 3.4-4.2 [33,34] 

Tryptophan 1.1-1.5 [33,34] 

Histidine 2.2 [33] 

Lysine 2.2 [8,35] 

Phenylalanine 4.1-5.2 [33,34]. 

Methionine 2.5-3.1 [33,34] 

 

2.2 Non-Essential Amino Acids  
Finger millet also contains significant amounts of non-essential amino acids, which, although 
synthesized by the body, are essential for supporting metabolic processes and overall health. The non-
essential amino acids present in finger millet include glutamic acid (20.3-27.1 g/100g protein), aspartic 
acid (6.5-7.9 g/100g protein), arginine (2.77-4.5 g/100g protein), alanine (6.1-6.2 g/100g protein), 
proline (7.0-9.9 g/100g protein), tyrosine (2.79-3.6 g/100g protein), glycine (2.14-4.0 g/100g protein), 
serine (3.6-5.1 g/100g protein), and cystine (1.7-2.6 g/100g protein). 
 

Table 5: Various non-essential amino acids present in finger millet [37] 

Non-Essential Amino 
Acids 

g/100g protein Reference 

Glutamic Acid 20.3-27.1 [32,33] 

Asparatic Acid 6.5-7.9 [32,33] 

Arginine 2.77-4.5 [32,33] 

Alanine 6.1-6.2 [33,36] 

Proline 7.0-9.9 [32,36] 

Tyrosine 2.79-3.6 [32,33] 

Glycine 2.14-4.0 [32,33] 

Serine 3.6-5.1 [32,33] 

Cystine 1.7-2.6 [32,33] 

 
 

2.3 Polyphenols and dietary fibre 
Compared to many other cereals including barley, rice, maize, and wheat, finger millet grain has a dark 
brown seed coat that is rich in polyphenols. The phenolics in this grain are not evenly distributed; 
instead, they are primarily concentrated in the outer layers of the grain, specifically the testa, pericarp, 
and aleurone layer, which make up the majority of the bran portion. There are two kinds of phenolic 
chemicals found in grains: free, soluble conjugates and insoluble bound forms. The two main bound 
phenolics found in finger millets are p-coumaric acid and ferulic acid, of which the bound phenolic 
fraction makes up 64–96 and 50–99% of the total phenolic content of millet grains, respectively. 
Finger millet, which has a high dietary fibre and polyphenol content, is known to have a protective effect 
against gastrointestinal tract illnesses and diabetes mellitus when consumed regularly. Comparing 
finger millet to many other grains, it has a higher proportion of nutritional fibre. 
The delayed absorption of nutrients, increased volume in the faeces, decreased blood cholesterol, 
protection against colon cancer, digestive barrier, intestinal contents mobility, longer poo transit time, 
and fermentability properties are all linked to the health advantages of finger millet [11]. 
 

3. HEALTHY COMPOUNDS PRESENT IN FINGER MILLET 
Finger millet has various compounds present which have numerous health benefits tabulated in Table 
6 and Fig.1. 
 
Table 6 : Healthy  compounds present in finger millet:- Finger millet has various compounds present 
which have numerous health benefits . These are mentioned below:- 
 

Healthy 
compounds 

Benefits Reference 



 

 

Dietery fibre 
Essential for the hypoglycemic, hypolipidemic, and serum 

cholesterol-lowering effects. It halts atherosclerosis and has 
anti-toxin and anti-cancerous properties. 

[38-39]. 

Phytic acid It helps to decrease the cholesterol level in the body. [36, 40-41] 

Ferulic acid 
It promotes the wound healing process and also ceases the 

damaging of tissues. 
[41] 

Nutraceutical foods 
It reduces the risk of chronic diseases like obesity, which 
improves health and also reduces diabetes, cancer, and 

blood pressure. 
[41] 

Tannis ,phylates and 
phenols 

These are crucial for metabolic syndrome, ageing, and repair. 
These also prevents cancer and cardiovascular diseases 
from spreading among people. It also lowers diabetes and 

blood pressure. These also reduces the risk of tumor in 
human body. 

[38, 42] 

Phosphorus 
It helps in metabolism of energy in body and is also very 

crucial for the development of body tissues. 
[40] 

Magnesium It lowers the chances of heart attack [40] 

 
  

 
Fig 1: Potential health benefits of finger millet 

 

4. PROCESSING OF FINGER MILLET 
Finger millet grains are processed through various means to convert them to suitable form in which they 
can be consumed. Soaking, fermentation, milling, germination and malting are some of the traditional 
forms of processing of finger millets[43].These traditional ways of processing are mostly practiced in 
developing countries of Asia and Africa [29]. In urban areas, finger millet is mostly consumed after its 
value addition. There are numerous value added products that can be obtained by processing and 
conversion of finger millet like composite flour or multigrain flour, vermicelli, bakery products, fermented 
foods, papad, soups, ready to eat meals, extruded products etc [44]. 
 

4.1 Common processing methods of finger millet 
 
1. Soaking: This technique is practiced as it leads to the reduction of antinutritional compounds like 
phytic acid and also leads to improvement in bioavailability of minerals like iron and zinc [29]. In this 
process, finger millets are added to distilled water and left overnight at an temperature of 30-60 degree 
Celsius Finger millet grains are then taken out from water .These are further cleaned using fresh water 
to remove any contaminants present. Then these are oven dried at 60 degree Celsius for about 90 min 
before milling. 
  
2. Milling: It is basically removal of bran which includes pericarp, seed coat, aleurone layer and nucellar 
epidermis. Since seed coat of finger millet is tightly attached to friable and also it contains soft 
endosperm so abrasive milling machinery cannot be used for milling of finger millet [43]. So it can be 



 

 

done by addition of 3-5% moisture followed by tempering for half an hour to soften the bran and to 
reduce the friability and then followed by sieving after crushing leads to removal of most of the bran . 
 
3. Malting: Malting involves the amalgamation of a no. of processes like Steeping, germination, kilning, 
milling, and sieving to increase the nutritional quality of the product, which further leads to improvement 
in starch digestibility, and sensory attributes [45]. It is observed that finger millet malt has a very pleasant 
flavor when starch-hydrolyzing enzymes are present in sufficient amounts. After 4 to 5 days of 
germination, amylase activity reaches its peak. It makes an excellent base for weaning food 
formulations since it is high in calcium and Sulphur amino acids. The millet malt is used to create 
beverages by mixing milk and lukewarm water with sugar and to make baby food [43].Also malting of 
finger millet grains lowers the effect of antinutrients and also increases its nutritional qualities [46]. 
 
4. Fermentation: In these process grains of finger millet act as medium of growth for various 
microorganisms. It takes about 24-72hours for the fermentation of finger millet grains. This process is 
utilized in traditional as well as in commercial industries for the production of various value added 
products. This technique enhances the amino acid balance, sensory quality, nutritional value, and 
resistance to spoilage and pathogenic bacteria of the grains [48]. It also decreases the content of 
antinutritional compounds like tannins, amylase inhibitor, tryptin and phytic acid in cereals [48]. 
 
5. Roasting:-This method has been practiced in rural areas from a long time. A more straightforward 
and widely used household and village level technology is roasting cereals, pulses, and oilseeds. It is 
said to eliminate the majority of antinutritional or toxic effects, including hemagglutinin, trypsin inhibitors, 
gioterogenic agents, cyanogenic glycosides, alkaloids, and saponins, and to extend storage life [51]. 
 
6.Cooking:-This process involves boiling the grains of  finger millet so that they become soft, then they 
are mashed and are added in water once again to make a soup[37]. Finger millet grain can also be 
cooked by mixing flour and boiling water to produce porridge [49]. 
 
7.Puffing or Popping:-This method is used for making ready to eat products and also to increase shelf 
life of such products that are porous and crunchy[50,51].It involves soaking the unhusked grain in water 
and then mixing it with hot sand( 250 °C) for 15-60 sec [35,52]. 
Currently mass production of puffed millet grains can be done by using modern air puffed machines. 
Puffing has several benefits which includes enhancement of the overall dietary fibre and reduction of 
antinutritional factors [52,53]. 
 

5. DIFFERENT VALUE ADDED PRODUCTS OBTAINED FROM FINGER 
MILLET 

 
1. Noodles/Vermicelli: Since noodles is a very popularized dish among children as well as adults , its 
demand has significantly increased in recent years throughout the world . Ragi can also be used in 
formation of noodles and it will serve a healthy alternative due to its nutritional value. Noodles can be 
prepared by using different ratios of ragi and wheat like (1:1), ragi wheat and soy flour (5:4:1). 
Convenience meals, or noodles, are pasta-like goods made by a cold extrusion process that dry up and 
become brittle and hard. These noodles cook quickly and easily in only a few minutes[12]. 
 
2. Multigrain flour: Multigrain flour or composite flour has been consumed by human kind since the 
past ages so it is not a new concept for humankind. Mixing of different flours increases the nutritional 
content of the food by inculcating the nutritional properties of various flours. It is a healthy alternative to 
the all purpose flour .In this case wheat and ragi are mixed in the ratio 7:3. It can then be consumed in 
the form of chapatis . It significantly improves the nutritional content of chapati and also increases its 
taste . It also reduces the gluten content of chapati. It has various benefits like it lowers the glucose 
levels so it can be consumed by diabetic patients , it also increases the fibre content which is helpful in 
decreasing the speed of digestion which is helpful for people suffering from constipation issues. It also 
reduces the caloric intake thereby helping to decrease obesity, which is an increasing problem and a 
major health issue in the whole world [31]. 
 
3. Papad: In South Indian regions that cultivate millet, it is customary to add finger millet as one of the 
primary ingredients, to the extent of 15-20% (w/w), along with other necessary ingredients like rice, 
black or green gramme, and spices. A report states that it is feasible and common in some areas of 
Karnataka to add finger millet up to 60% of the papad. Papad can be prepared from finger millet by 



 

 

mixing salt and spices. Firstly dough is prepared by mixing finger millet, water .Then thin sheets are 
prepared from the dough by rolling it, and then it is cut and allowed to dry until the moisture content is 
significantly reduced to 7-8%. Colour of the papad is a bit dark as compared to regular papad due to 
the presence of pericarp along with starch . But it turns lighter while roasting or frying [31]. 
 
4. Ragi soup: It is prepared by mixing water and ragi (2.5:1). To avoid the lump formation it should be 
stirred continuously. Prepare a generous mix and heat it for about 15 minutes on medium heat flame. 
Let it cook completely. There should be no lump formation .To avoid it, there should be continuous 
stirring. After cooking it should remove from the flame. Let it cool for about 5 minutes and then mix curd 
and salt in it. It is ready to be served. Apart from this Ragi vada and ragi pakoda can also be prepared 
from this millet. According to the local taste and preferences there are several other items prepared 
from ragi like foodles, multigrain noodles, ragi biscuits , vermicelli etc. It can also be consumed in form 
of a healthy drink called ragi baby vita which has numerous health benefits [12]. 
 
5. Ragi pakora/fritters: Chop onion in longitudinal directions. Using a knife, crush the garlic. Set them 
apart. In a bowl, combine ragi flour, red chilli powder, cumin seeds, crushed garlic, and salt. To prepare 
a more liquid-like mixture, add 1/2 to 3/4 cup of water to the ingredients. After chopping the onion, add 
it to the flour mixture and thoroughly coat it. Warm up some oil in a pan. When the oil is sufficiently hot, 
add the onion covered in flour and fried it until it crisps. Warm up and serve [31]. 
 
6. Bakery products: There have been attempts to prepare bakery goods such bread, nankhatai, 
cookies, and muffins using finger millet flour, and efforts have begun to standardise the recipe and 
product quality. Not only would using millet improve the products' fibre and micronutrient content, but it 
will also open up new opportunities for millet to be used in bakery goods with various value-added 
products. Malted finger millet flour has been added in an effort to enhance the nutritional content  of 
cakes in terms of their fibre and mineral content, according to a recent study. Recent years have seen 
a rise in interest in finger millet, and initiatives are being made to make it available to consumers in 
convenient formats [54]. 
 
7. Ragi vada: Begin with cutting the greens (Keerai) and onions. Set them apart. 
All the components, excluding the oil, should be combined in a vessel. 
Made into a soft dough that is somewhat thinner than chapati dough, add the necessary amount of 
water. In a pan, heat up some oil. With the use of your fingers, compact a tiny bit of dough, then drop it 
into the heated oil. Fry until crispy or until virtually no more bubbles form [31]. 
 
8. Millet flakes: The advantageous characteristic of millets, which cook softly in 5 to 10 minutes when 
submerged in boiling water, should be used to create quick-cooking cereals. In order to prepare the 
flakes, pearled grains are cooked under high pressure until the starch is entirely gelatinized. Once the 
grain has dried to an 18% moisture content, it is crushed between heavy-duty rollers. 
Millets work well for making flakes because of their small size. 
Flakes immediately hydrate when mixed with milk or water [43]. 
 
9. Fermented foods: Many regions of India are fond of fermented meals like dosa and idli. In the 
southern portion of the country, these are highly popular for breakfast and even dinner. These sorts of 
fermented dishes frequently include finger millet as one of their ingredients. It enhances the food value 
in terms of protein, calcium, and fibre while also making the food taste better. Depending on the 
preference and flavour, malted grains or finger millet sprouting can also be utilised for fermented 
cuisine. The other basic components for fermented dishes are combined with ragi flour once additional 
steps are taken [30]. 
 
 

6. ADVANTAGES OF FINGER MILLET 
 

a. For treatment of cardiovascular diseases: Finger millets include three amino acids: 
methionine, threonine, and lecithin. These three amino acids help to reduce cholesterol, 
eliminate extra fat from the liver, and impede the development of new fat. Additionally, the 
concentration of serum triglycerides in finger millet is low. Finger millet eating lowers plasma 
triglyceride levels, which reduces the risk of cardiovascular disease [55]. Therefore, people 
suffering from various cardiovascular diseases can consume it. 

 



 

 

b. Effective cure for diabetes: Consumption of finger millet helps to control the blood sugar level 
by slowing down the process of digestion. Additionally it also has antioxidants properties which 
are further helpful in this process [56] . By limiting the function of enzymes necessary for the 
digestion of complex carbohydrates, such as amylase and alpha-glucosidase, the phenolic 
seed coat of finger millet serves as an inhibitor to assist lower postprandial hyperglycaemia. In 
comparison to wheat and rice, finger millet has a higher fibre content. Its low glycemia response 
also means that it has less capacity to raise blood sugar and improve starch absorption [57]. 

 
c. Rich in amino acids: The body's ability to function and heal its tissues depends heavily on 

amino acids. Finger millets are abundant in methionine, threonine, valine, isoleucine, and 
tryptophan.  

 Essential amino acid methionine is necessary for the body to produce glutathione, a natural 
antioxidant, and plays a major part in the removal of excess fat. It also provides sulphur to the 
body, which is needed for various bodily functions. 

 Isoleucine aids in the healing of damaged muscle tissue and blood production, both of which 
support the development of bones. It also aids in the restoration of healthy skin. 

 Amino acids also serve to regulate the body's nitrogen content, enhance metabolism, and 
sustain muscle and tissue repair coordination [57]. 

 
d. For celiac disease: In people who are genetically susceptible, the absorption of gluten results 

in the immunity-based illness known as celiac disease. Due to its gluten-free nature, finger 
millet is a good choice for people with celiac disease, those who are sensitive to gluten, and 
those who just detest the gluten found in wheat and other common cereal grains [29, 62]. 

 
e. For reducing the effects of aging: Antioxidants and phenolics, which are important markers 

for ageing, metabolic syndrome, and overall health, are abundant in finger millets. Finger millet 
inhibits glycation and collagen cross-linking, two processes that cause ageing in people [57]. 

 
f. Antibacterial activity: Presence of flavonoids and phenolic in finger millet helps to prevent 

microbial enzymes and membranes from oxidising, which slows down the growth of bacteria 
including E. Coli, B. cereus, Listeria monocytogenes, Staphylococcus aureus, Streptococcus 
pyogenes, Serratiamarcescens, Proteus mirabilis, Pseudomonas aeruginosa, Klebsiella 
pneumonia, and Yersinia enterocolitica [58]. 

 

7. CONCLUSION 
Finger millet holds a lot of untapped potential, which needs to be utilized for gaining food security for 
our future generations. Developing countries such as African and Asian countries need to focus more 
on finger millet for fulfilling their requirements. There should be increased focus on value addition, 
processing and fortification of finger millet grains to combat hunger and malnutrition. Finger millet 
already contains a lot of nutrients as compared to cereals but its further fortification will be even more 
beneficial. There is also need to amplify research work in development to new and better performing 
varieties of finger millet. Finger millet can also serve as an gluten free alternative for wheat. It is also 
helpful for people suffering with obesity and celiac disease. Since it has numerous beneficial properties 
which are underutilized. Scientists, government institutions, non-government organizations, research 
institutions and industries need to come together to further increase the research and commercialization 
of finger millet .  
 
Disclaimer (Artificial intelligence) 
Option 1:  
Author(s) hereby declare that NO generative AI technologies such as Large Language Models 
(ChatGPT, COPILOT, etc) and text-to-image generators have been used during writing or editing of 
manuscripts.  
Option 2:  
Author(s) hereby declare that generative AI technologies such as Large Language Models, etc have 
been used during writing or editing of manuscripts. This explanation will include the name, version, 
model, and source of the generative AI technology and as well as all input prompts provided to the 
generative AI technology 
Details of the AI usage are given below: 
1. 
2. 



 

 

3. 

 
REFERENCES 
 

1. Shahidi F, Chandrasekara A. Millet grain phenolics and their role in disease risk reduction and 
health promotion: A review. Journal of Functional Foods. 2013;5(2):570-81. 

2. Jideani I, Takeda Y, Hizukuri S. Structures and physiochemical properties of starches from 
acha (Digitaria exilis), Iburu (D. iburua), and tamba (Eleusine coracana). Cereal Chemistry. 
1996;73. 

3. Belton PS, Taylor JR, editors. Pseudocereals and less common cereals: grain properties and 
utilization potential. Springer Science & Business Media; 2002 Jul 10. 

4. Shiihii SU, Musa H, Bhati PG, Martins E. Evaluation of physicochemical properties of Eleusine 
coracana starch. Nigerian Journal of Pharmaceutical Sciences. 2011;10(1):91-102. 

5. Pradeep PM, Sreerama YN. Impact of processing on the phenolic profiles of small millets: 
Evaluation of their antioxidant and enzyme inhibitory properties associated with hyperglycemia. 
Food chemistry. 2015;169:455-63. 

6. Sood S, Kumar A, Babu BK, Gaur VS, Pandey D, Kant L, Pattnayak A. Gene discovery and 
advances in finger millet [Eleusine coracana (L.) Gaertn.] genomics—an important nutri-cereal 
of future. Frontiers in Plant Science. 2016;7:219694. 

7. Ramashia SE, Gwata ET, Meddows-Taylor S, Anyasi TA, Jideani AI. Some physical and 
functional properties of finger millet (Eleusine coracana) obtained in sub-Saharan Africa. Food 
Research International. 2018;104:110-8. 

8. Devi PB, Vijayabharathi R, Sathyabama S, Malleshi NG, Priyadarisini VB. Health benefits of 
finger millet (Eleusine coracana L.) polyphenols and dietary fiber: a review. Journal of food 
science and technology. 2014;51:1021-40. 

9. Dlamini NR, Siwela M. The future of grain science: the contribution of indigenous small grains 
to food security, nutrition and health in South Africa [AACCI Report]. 

10. Mathur PN. Global strategy for the ex situ conservation of finger millet and its wild relatives. 
Global Crop Diversity Trust & ICRISAT. 2012:7-57. 

11. Gull A, Jan R, Nayik GA, Prasad K, Kumar P. Significance of finger millet in nutrition, health 
and value added products: a review. Magnesium (mg). 2014;130(32):120. 

12. Pandhre GR, Satwase AN, Hashmi AI. Studies on drying characteristics and nutritional 
composition of sprouted wheat and finger millet. International Journal of Current Research. 
2011;3(7):218-21. 

13. Wankhede DB, Shehnaj A, Raghavendra Rao MR. Carbohydrate composition of finger millet 
(Eleusine coracana) and foxtail millet (Setaria italica). Qualitas plantarum. 1979 Apr;28:293-
303. 

14. Chandra D, Chandra S, Sharma AK. Review of Finger millet (Eleusine coracana (L.) Gaertn): 
A power house of health benefiting nutrients. Food Science and Human Wellness. 2016 Sep 
1;5(3):149-55. 

15. Gupta SM, Arora S, Mirza N, Pande A, Lata C, Puranik S, Kumar J, Kumar A. Finger millet: a 
“certain” crop for an “uncertain” future and a solution to food insecurity and hidden hunger under 
stressful environments. Frontiers in plant science. 2017 Apr 25;8:643. 

16. Kumar SI, Babu CG, Reddy VC, Swathi B. Anti-nutritional factors in finger millet. 
17. Jideani IA, Jideani VA. Developments on the cereal grains Digitaria exilis (acha) and Digitaria 

iburua (iburu). Journal of food science and technology. 2011 Jun;48:251-9. 
18. Muthamilarasan M, Dhaka A, Yadav R, Prasad M. Exploration of millet models for developing 

nutrient rich graminaceous crops. Plant Science. 2016 Jan 1;242:89-97. 
19. Chethan S, Malleshi NG. Finger millet polyphenols: Optimization of extraction and the effect of 

pH on their stability. Food chemistry. 2007 Jan 1;105(2):862-70. 
20. Hadimani NA, Malleshi NG. Studies on milling, physico-chemical properties, nutrient 

composition and dietary fibre content of millets. Journal of Food Science and Technology 
(India). 1993;30(1):17-20. 

21. Ramachandra G, Virupaksha TK, Shadaksharaswamy M. Relation between tannin levels and 
in vitro protein digestibility in finger millet (Eleusine coracana Gaertn.). Journal of Agricultural 
and Food Chemistry. 1977 May;25(5):1101-4. 

22. Manjula K, Bhagath YB, Kusuma Nagalakshmi KN. Effect of radiation processing on bioactive 
components of finger millet flour (Eleusine coracana L.). International Food Research Journal. 
2015;22(2): 556-560. 



 

 

23. Roopa S, Premavalli KS. Effect of processing on starch fractions in different varieties of finger 
millet. Food Chemistry. 2008;106(3):875-82. 

24. Chappalwar VM, Peter D, Bobde H, John SM. Quality characteristics of cookies prepared from 
oats and finger millet based composite flour. Engineering Science and Technology: An 
International Journal. 2013;3(4):677-83. 

25. Jideani IA. Digitaria exilis (acha/fonio), Digitaria iburua (iburu/fonio) and Eluesine coracana 
(tamba/finger millet)–Non-conventional cereal grains with potentials. Scientific Research and 
Essays. 2012;7(45):3834-43. 

26. Towo E, Mgoba C, Ndossi GD, Kimboka S. Effect of phytate and iron-binding phenolics on the 
content and availability of iron and zinc in micronutrients fortified cereal flours. African Journal 
of Food, Agriculture, Nutrition and Development. 2006;6(2). 

27. Vanithasri J, Kanchana S, Hemalatha G, Vanniarajan C, Sahulhameed M. Role of millets and 
its importance in new mellinium. International Journal of Food Science & Technology. 
2012;2(1):35-47. 

28. Prashanth MS, Muralikrishna G. Arabinoxylan from finger millet (Eleusine coracana, v. Indaf 
15) bran: purification and characterization. Carbohydrate polymers. 2014;99:800-7. 

29. Saleh AS, Zhang Q, Chen J, Shen Q. Millet grains: nutritional quality, processing, and potential 
health benefits. Comprehensive reviews in food science and food safety. 2013 May;12(3):281-
95. 

30. Verma V, Patel S. Value added products from nutri-cereals: Finger millet (Eleusine coracana). 
Emirates journal of food and agriculture. 2013:169-76. 

31. Siwela M. Finger millet grain phenolics and their impact on malt and cookie quality (Doctoral 
dissertation, University of Pretoria). 

32. Fernandez DR, Vanderjagt DJ, Millson M, Huang YS, Chuang LT, Pastuszyn A, Glew RH. Fatty 
acid, amino acid and trace mineral composition of Eleusine coracana (Pwana) seeds from 
northern Nigeria. Plant Foods for Human Nutrition. 2003 Sep;58:1-0. 

33. Serna-Saldivar SO. Cereal grains: properties, processing, and nutritional attributes. CRC press; 
2016 Apr 19. 

34. Palanisamy BD, Rajendran V, Sathyaseelan S, Bhat R, Venkatesan BP. Enhancement of 
nutritional value of finger millet-based food (Indian dosa) by co-fermentation with horse gram 
flour. International journal of food sciences and nutrition. 2012;63(1):5-15. 

35. Thapliyal V, Singh K. Finger millet: potential millet for food security and power house of 
nutrients. International or Research in Agriculture and Forestry. 2015;2(2). 

36. Amadou I, Gounga ME, Le GW. Millets: Nutritional composition, some health benefit and 
processing-A review. Emirates Journal of Food and Agriculture. 2013:501-8. 

37. Ramashia SE, Anyasi TA, Gwata ET, Meddows-Taylor S, Jideani AI. Processing, nutritional 
composition and health benefits of finger millet in sub-saharan Africa. Food Science and 
Technology. 2019;39:253-66. 

38. Thilagavathi T, Banumathi P, Kanchana S, Ilamaran M. Effect of heat moisture treatment on 
functional and phytochemical properties of native and modified millet flours. Plant Archives. 
2015; 15(1):15-21. 

39. Udeh HO, Duodu KG, Jideani AI. Finger Millet Bioactive Compounds, Bioaccessibility, and 
Potential Health Effects--a Review. Czech Journal of Food Sciences. 2017;35(1). 

40. Chandra A, Singh AK, Mahto B. Processing and value addition of finger millet to achieve 
nutritional and financial security–case study. International Journal of Current Microbiology and 
Applied Sciences. 2018;7(1):2901-10. 

41. Sarita ES, Singh E. Potential of millets: nutrients composition and health benefits. Journal of 
Scientific and Innovative Research. 2016;5(2):46-50. 

42. Siwela M, Taylor JR, De Milliano WA, Duodu KG. Occurrence and location of tannins in finger 
millet grain and antioxidant activity of different grain types. Cereal chemistry. 2007;84(2):169-
74. 

43. Birania S, Rohilla P, Kumar R, Kumar N. Post harvest processing of millets: A review on value 
added products. International Journal of Chemical Studies. 2020;8(1):1824-9. 

44. Patel S, Verma V. Ways for better utilization of finger millet through processing and value 
addition and enhance nutritional security among tribals. Global Journal of Medical Research: 
Nutrition & Food Science. 2015;15(1):23-39. 

45. Blench R. Finger millet: the contribution of vernacular names towards its prehistory.     
Archaeological and Anthropological Sciences. 2016;8(1):79-88. 



 

 

46. Desai AD, Kulkarni SS, Sahoo AK, Ranveer RC, Dandge PB. Effect of supplementation of 
malted ragi flour on the nutritional and sensorial quality characteristics of cake. Advance Journal 
of Food Science and Technology. 2010;2(1):67-71. 

47. Ranasalva N, Visvanathan R. Development of bread from fermented pearl millet flour. 
48. Rasane P, Jha A, Sabikhi L, Kumar A, Unnikrishnan VS. Nutritional advantages of oats and 

opportunities for its processing as value added foods-a review. Journal of food science and 
technology. 2015;52:662-75. 

49. Emmambux MN, Taylor JR. Morphology, physical, chemical, and functional properties of 
starches from cereals, legumes, and tubers cultivated in Africa: A review. Starch‐Stärke. 

2013;65(9‐10):715-29. 
50. Dutta A, Mukherjee R, Gupta A, Ledda A, Chakraborty R. Ultrastructural and physicochemical 

characteristics of rice under various conditions of puffing. Journal of food science and 
technology. 2015;52:7037-47. 

51. Singh P, Raghuvanshi RS. Finger millet for food and nutritional security. African Journal of Food 
Science. 2012;6(4):77-84. 

52. Sarkar P, Dh LK, Dhumal C, Panigrahi SS, Choudhary R. Traditional and ayurvedic foods of 
Indian origin. Journal of Ethnic Foods. 2015;2(3):97-109. 

53. Choudhury M, Das P, Baroova B. Nutritional evaluation of popped and malted indigenous millet 
of Assam. Journal of food science and technology. 2011;48:706-11. 

54. Ambre PK, Sawant AA, Sawant PS. Processing and value addition: A finger millet review. 
Journal of Pharmacognosy and Phytochemistry. 2020;9(2):375-80. 

55. Lee SH, Chung IM, Cha YS, Park Y. Millet consumption decreased serum concentration of 
triglyceride and Creactive protein but not oxidative status in hyperlipidemic rats. Nutrition 
Research 2010;30(4):290-6. 

56. Hegde PS, Rajasekaran NS, Chandra TS. Effects of the antioxidant properties of millet species 
on oxidative stress and glycemic status in alloxan-induced rats. Nutrition Research 
2005;25(12):1109-20. 

57. Jagati P, Mahapatra I, Dash D. Finger millet (Ragi) as an essential dietary supplement with key 
health benefits: A review. International Journal of Home Science. 2021;7(2):94-100. 

58. Banerjee S, Sanjay KR, Chethan S, Malleshi NG. Finger millet (Eleusine coracana) 
polyphenols: Investigation of their antioxidant capacity and antimicrobial activity. African journal 
of food science. 2012;6(13):362-74. 

59. Nisar S, Rashid Z, Touseef A, Kumar R, Nissa SU, Faheem J, Angrez A, Sabina N, Shabeena 
M, Tanveer A, Amal S. Productivity of fodder maize (Zea mays L.) SFM-1 under varied sowing 
dates and nitrogen levels. International Journal of Bio-resource and Stress Management. 
2024;15(Jan, 1):01-12. 

60. Rathore M, Yellanki Pravalika RK, Tutlani A, Aggarwal N. Enhancing seed quality and insect 
management in wheat (Triticum aestivum L.) through optimization of storage treatments with 
natural and chemical compounds. Plant Archives. 2024;24(1):26-36. 

61. Santhoshini A, Dubey N, Avinashe HA, Thonta R, Kumar R. Inheritance Studies in Segregating 
Population of Bread Wheat (Triticum aestivum L.). International Journal of Environment and 
Climate Change. 2023;13(9):277-87. 

62. Paudel P, Pandey MK, Subedi M, Paudel P, Kumar R. Genomic approaches for improving 
drought tolerance in wheat (Triticum aestivum L.): A Comprehensive Review. Plant Archives. 
2024;24(1):1289-300. 

63. Reddy B, Kumar B, Kumar R, Thota H. Analysis of Heterotic Potential for Yield and Its 
Contributing Traits in Wheat (Triticum aestivum L.). International Journal of Environment and 
Climate Change. 2023;13(9):388-400. 

64. Asamani , Emmanuel Kwaku, and Bonaventure Kissinger Maalekuu. 2023. “Effect of 

Processing on Nutritional Value and Microbial Characteristics of Okra (Abelmoschus 

Esculentus)”. Asian Journal of Agricultural and Horticultural Research 10 (3):80-92. 

https://doi.org/10.9734/ajahr/2023/v10i3234. 

 
 

65. Manzi K. H., Shadrack Ngene, and Joseph P. Gweyi-Onyango. 2023. “Use of Satellite 

Data to Extract PH Values for Crop Planning and Management of Sorghum and 

Green Gram in Tharaka Nithi and Machakos Counties, Kenya”. Asian Journal of 



 

 

Advances in Agricultural Research 23 (3):25-32. 

https://doi.org/10.9734/ajaar/2023/v23i3464. 

 
 

66. Kusumastuti RD, Van Donk DP, Teunter R. Crop-related harvesting and processing 

planning: a review. International Journal of Production Economics. 2016 Apr 

1;174:76-92. 

 
67. Bogaard A, Jones G, Charles M. The impact of crop processing on the reconstruction 

of crop sowing time and cultivation intensity from archaeobotanical weed evidence. 

Vegetation History and Archaeobotany. 2005 Dec;14:505-9. 
 

 


