
 

 

A REVIEW ON PROSPECTIVE SIGNIFICANCE OF PEARL MILLET 

(Pennisetumglaucum) FOR DIABETES MELLITUS 

 

Abstract: 

Diabetes mellitus has flip out to be a difficult and increasingly more extremely exact 

condition. Treatment techniques for diabetes prevention in high-risk as good as in affected 

men and women are generally attributed to enhancements in life-style and dietary control. 

Therefore, it is imperative to recognize the dietary factors to be used in dietary intervention. 

A reduced danger of diabetes is related with every day consumption of millet-based foods. 

Pearl millet is a rather nutritious grain, nutritionally equal and even finest in calories, protein, 

vitamins, and minerals to other large cereals, even though its intake is restrained to minimize 

salary segments of society. Pearl millet consists of phenolic compounds which possess 

antidiabetic activity. Thus, it can be used to put together a vary of ingredients merchandise 

for diabetes mellitus. Moreover, it additionally has many fitness benefits, such as combating 

diabetes mellitus, cancer, cardiovascular conditions, reducing tumors occurrence, decreasing 

blood pressure, coronary heart disease risk, cholesterol, and fats absorption rate. Therefore, 

the contemporary day think about addresses the position of pearl millet in managing diabetes.  
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1. Introduction  

 

 

Fig 1.Pearl Millet (Pennisetumglaucum) 

Diabetes mellitus is moreover recognized as diabetes a crew of metabolic troubles which are 

characterised by capability of way of immoderate (high) blood sugar diploma hyperglycemia 

over an extended measurement of time [1,2].Worldwide, the incidence of diabetes is 

projected to extend from 2.8% in 2000 to 4.4% in 2030 [3,4,5].It would perchance in addition 

be projected that the quantity of diabetic victims will prolong to over 366 million cases in 

2030 [6].It has been specific understood that a diabetic sufferers glucose diploma (levels) 

rises exponentially previous the common range after a meal it is in addition real that the 

extent of their blood glucose unexpectedly decreases when the physique struggles to hold the 



 

 

extra glucose for future use.Types 1 and 2 are labeled as diabetes.Type 1 diabetes is 

moreover described as juvenile diabetes or insulin-dependent diabetes as a sufferer’s 

pancreas is unable to manufacture or produce insulin [7, 8].Although type 2 diabetes (T2D) 

commonly takes vicinity first in adults on any time the physique will emerge as insulin 

resistant or fails to supply sufficient insulin [9, 10]. 

2. Millets for Diabetes Control  

Dietary managements are a simple and within your capacity way to grant preventive benefits 

and increase their standard of life for those residing with type-2 diabetes. Hence, the current 

guidelines for type-2 diabetes are to undertake safe, nutritious diets, particularly with low-GI 

(glycemic index) starchy carbohydrates and elevated dietary fibre that can help manage post-

prandial hyperglycemia and minimize body weight. Low glycemic carbohydrate/high fibre 

eating regimen has been shown to effectively lower plasma cholesterol and increase blood 

glucose stability for type 2 diabetes [11, 12, 13]. 

Millet manufacturing charge of quite an extensive range international locations in the world. 

Recent studies have analyzed the highimplications of millet on type 2 diabetes threat markers 

[14, 15]. However, these studies showed that the results of randomized trials to consider the 

GR (glycemic response) consequences of millet have been contradictory, with some the 

utilization of brief intervention situations or constrained samples that would reduce the 

validity of the results. Millets have in reality as low amino acid ranges and large fat content. 

However, 75% of this fat is not hazardous to the heart, and it is safe. It carries 

polyunsaturated fatty acid, which is surprisingly very good to health [16, 17, 18]. Millets such 

as jowar, ragi, and bajra are used to make a very imperative phase of the Indian diet. Thus, 

they are additionally recommended by means of ability of way of diabetologists truly due to 

the reality they are identified forencourage diabetes manage steps. The high fibre content 

material of millet approves the level of sugar in the blood stream to gradual down. Indeed, it 

would be greater becoming to argue that digestion delays resultin anincreased even 

distribution of sugar. Diabetologists suggest millets essentially for sufferers due to the truth 

of their capacity to decrease the danger of type 2 diabetes and cardiovascular disorders 

[19,20].  

3. Pearl Millet and Its Nutritional Significance  

Pearl millet (Pennisstum glaucum) is a multifunctional cereal crop which belongs to the 

Poaceae family. It is commonly referred to in a range traditional Indian language as bajra, 

bajri, sajje, kambu, kamban, sajjalu, etc. It is considerably used for ingredients and forages. 

Pearl millet is the 1/3 biggest important crop after rice and wheat in India. It used to be 

developed on a region of 7.4 million, averaging 9.13 million tons, in 2017–2018. Rajasthan, 

Maharashtra, Gujarat, Uttar Pradesh and Haryana are the best pearl millet growing states in 

our country. The greater nutrient content that pearl millet has been identified by way of the 

Ministry of Agriculture, Government of India as one millet under “Nutri-Cereals” (GOI). 

Pearl millet has an elevated digestibility of fat than most cereals. It is moreover wealthy in 

unsaturated fatty acids with larger nutrient omega-3 fatty acid content. Pearl millet has a most 



 

 

content of macronutrients and is extensively prosperous in resistant starch and soluble and 

insoluble dietary fibre in distinction to exclusive millets. Basically, pearl millet has a massive 

root structure, which absorbs soil vitamins and has a large significance for nutrition than 

other cereal crops, inclusive of wheat, rice, maize, and sorghum. An excessive range of iron, 

zinc, magnesium, copper, manganese, potassium, and phosphorus is placed in the mineral. 

This is a highenergy origin with a calorific value of 361 Kcal/100 g and an excessive amount 

of fibre (1.2 g/100 g). It is higherand is a healthful source for vitamin B, vitamin A, folic 

acid, calcium, and magnesium. Pearl millet grain has a higher fats content material than other 

cereals which reasons for its low grade [21]. 

The starch content in different pearl millet genotypes varies from 62.8 and 70.5%, soluble 

sugar between 1.2 and 2.6%, and amylose between 21.9 and 28.8%. In some high-yielding 

Indian pearl millets, stop values for starch (56.3 to 63.7%) and amylose (18.3 to 24.6%) have 

been placed. The key hassle of each day soluble sugar (2.16 to 2.78%) was sucrose (66%), 

determined with the except a doubt really useful beneficial useful resource of raffinose 

(28%). Stachyose, glucose, and fructose had been other sugars determined in measurable 

quantities [22].  

4. Pearl Millet and Diabetes  

Pearl millet helps to hold blood sugar ranges normal for an extended time in diabetic patients. 

It is in addition genuinely beneficial for diabetes victims due to the fact it has a comparatively 

low glycemic index that helps readily digest and consist of glucose at a slower rate than other 

food items. This will usefully help to maintain healthy blood sugar levels for prolonged 

stretches [23]. 

 

Fig 2. Pearl with its different features. 

The amylase mission of pearl millet is very high, about 10 instances than that of wheat. 

Maltose and D-ribose are the vital sugars in the flour, and are low in fructose and glucose. 

Diet is regarded as the centerpiece of diabetes mellitus treatment, in different necessary in the 

case of non-insulin-dependent diabetes mellitus (NIDDM), which entails the metabolism of 

glucose and secondary lipid and protein deficiencies as the predominant derangement. 



 

 

According to Kaushik et al.(2022) that pearl millet (Penniseteum typhoideum) is the lowest 

GI in distinction to varagu in more amounts to complete green gram (Phaseolus aureus 

Roxb), jowar (Sorghum vulgare), and ragi Eleusine coracana) [24]. Low-glycemic factors are 

definitely beneficial for bettering the metabolic regulation of blood stress and low-density 

plasma lipo-protein cholesterol essential to less main insulin reactions. Several new food 

materials on pearl millet can be created, and preferred recipes for diabetic victims need to be 

supported [25].  

Some authors mountedconsiderably elevation of adiponectin related with a vast limit in blood 

glucose levelsduring periods. These findings recommend that, feeding with the wholegrain of 

pearl millet, a planned diet can play important role in restoring the plasma levels of 

adiponectin to the physiological level. It is well hooked up that a make greater in adiponectin 

ranges stimulates glucose utilization via the activation of AMP-activated protein kinase in the 

skeletal muscle and liver, and such an ingredient strikes containing pearl millet could restrict 

glucose levels due to an enhancement of the utilization of glucose thru peripheral tissues and 

the elevation of adiponectin levels. Many theories assist the hypoglycemic effects of pearl 

millet, such as the questioning that pearl millet being rich in phytate and phenolic compounds 

reduces fasting hyperglycemia and an attenuated postprandial blood glucose response in rats. 

Phenolic compounds are in addition recognized to enhance insulin activity, and pearl millet 

regulates intestinal GLUT, will make large muscle glucose uptake, and reduces hepatic 

gluconeogenesis [26, 27].  

Cereal grains, in unique pearl millet, are prosperous in antioxidant residences and bioactive 

compounds, as pinnacle as exceptional necessary minerals. Extracts from pearl millet are 

stimulated to furnish safety in opposition to DNA damage. Developing an approach that can 

embellish the nutritional profile of the herbal substrate is of the utmost importance. Various 

researchers are the use of biotechnological methods for the improvement/enhancement of the 

bioactive compounds of cereal grains. One of the profitable methods used with the aid of the 

use of talent of using scientists/researchers is fermentation technology, which can manifoldly 

enhance the dietary nutritional vitamins of cereal grains. Pearl millet grains are attracting 

challenge due to the truth of the presence of high-quality unique bioactive constituents, their 

price for health, and excessive dietary values. Generally pearl millet is labeled as a low-

glycemic index (GI) food because of its excessive fibre content. The GI assesses how heaps 

the carbohydrate content fabric of meals influences the charge and extent of change in post-

prandial blood glucose concentration. Apparently, pearl millet, as a low-GI food, helps lower 

blood glucose reachable for triacylglycerol synthesis. Besides, millets condense VLDL 

cholesterol, a service of triacylglycerol in plasma, reducing triacylglycerol levels even 

further. As a result, the consumption of millet grains may additionally moreover play an 

important role in reducing the diploma of blood lipids [28,29].  

Prediabetes is a condition of accelerated plasma glucose in which the threshold for diabetes 

has no longer yet been reached and can be predispose to the enchantment of type 2 diabetes 

and cardiovascular diseases. Insulin resistance and impaired beta-cell feature are in many 

instances already present in prediabetes. Hyperglycemia can upregulate markers of persistent 

infection and make a contribution to expanded reactive oxygen species (ROS) generation, 
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which in the end cause vascular dysfunction. Conversely, prolonged oxidative stress and 

infection can lead to insulin resistance and impaired insulin secretion. Thus, the inhibition of 

ROS overproduction is fundamental for delaying the onset of diabetes and for the prevention 

of cardiovascular complications. Many types of bioactive compounds, such as polyphenols, 

most flavonoids, and phenolic acids, naturally appear in millet, which would possibly offer a 

number of health benefits, as considered in their antioxidant and anti-inflammatory homes 

[30].  

The correlation between millet consumption and diminished insulin response has already 

been confirmed. The previous study placed no most important versions in IR in steady and 

type 2 diabetic men and women after the ingestion of pearl millet, whilst white bread 

developed somewhat a great deal much less of an insulin response in type two diabetics 1 

hour after treatment. In tightly closed people, pearl millet validated low GIs and an excessive 

insulinemic index; however, the equal was once true for those with sort two diabetes with 

high GIs and a low insulinemic index. The authors observed that pearl millet evoked insulin 

separation in healthful persons, which decreased the gastrointestinal tract, whereas the insulin 

reserve in type two diabetics may want to have been inadequate to mobilize insulin after 

ingestion of pearl millet. Pearl millet is known for its treasured fitness benefits, specifically 

due to its excessive content of polyphenols, which have antioxidant residences. Some in vivo 

experiments had been carried out to search for the have an effect onof pearl millet grains on 

diabetes. In one research, that have an impact on glucose and insulin responses in diabetic 

human beings was assessed in six ordinary Sudanese carbohydrate-rich meals. A barely limit 

response to postprandial glucose and insulin used to be examined for pearl millet acid 

(porridge) accompanied by wheat gorasa (pancakes), at the equal time as maize acid 

prompted a greater postprandial glucose and insulin response. Another study finds that 

considerably diminished levels of non-enzymatic antioxidants (glutathione, weight-reduction 

graph E, and weight-reduction format C), enzymatic antioxidants (superoxide dismutase, 

catalase, glutathione peroxidase, and glutathione reductase), and lipid peroxides of diabetes in 

ordinary components in large difference to pearl millet-fed populations.Therefore, pearl 

millet is moreover very efficient in diabetes management. It helps digests and contributes 

glucose to the blood at an increased rate relative to other food items because of its excessive 

fibre content. This helps to hold a blood sugar ranges in diabetic victims for a long time [31].  

6. Conclusion 

Increased dietary nutritional value challenges the food manufacturing companies to create 

new food products with fantastic traits that can enhance people’s health. Recent research 

highlighted that the development of health-promoting components and purposeful foods can 

end and control diabetes and different continual diseases. This overview has proven that pearl 

millet has a significant impact on diabetic individuals. It is a proper supply of dietary 

vitamins and minerals, and is very actually beneficial for diabetic patients. A range of 

bioactive compounds present in pearl millet possess numerous fitness blessings such as 

antimicrobial, antioxidant, antidiabetic, and hypocholesterolemia effects, as correct as 

hypoglycemic pastime and guarding towards diet-related diseases. It is though typically 

restrained to household-level communities in rural areas. One necessary function of 



 

 

medicinal dietary alternate and the encouragement of the use of pearl millet may also 

additionally be to encompass more nutritious and conventional whole-grain and multigrain 

preferences for processed carbohydrates. In order to extend the consumption of pearl millet 

and to take benefit of its large nutritious potential, diversification of food manufacturing and 

consumption, in tandem with increasing yields, be promoted at both countrywide and family 

levels.  

References:  

1. Ahire ED, Sonawane VN, Surana KR, Talele SG, Talele GS, Kshirsagar SJ, Khairnar SJ, Thombre NA, Mahajan SK. 

Preventive Measures of Type 2 Diabetes via Nutrition. InThe Metabolic Syndrome 2023 Aug 4 (pp. 71-99). Apple Academic 

Press. 
2. Bradwel S. Insulin: A Hundred-Year History. John Wiley & Sons; 2023 Jun 8. 
3. Liu J, Liu M, Chai Z, Li C, Wang Y, Shen M, Zhuang G, Zhang L. Projected rapid growth in diabetes disease burden and 

economic burden in China: a spatio-temporal study from 2020 to 2030. The Lancet Regional Health–Western Pacific. 2023 

Apr 1;33. 
4. Qamar R, Mahmood K, Pervaiz N, Javed R, Sher F, Tufail I. Comparative Study on Incidence of Post-operative Wound 

Infection in Diabetic vs Non-diabetic Patients in Clean Surgical Procedure. Pakistan Journal of Medical Research. 2023 May 

5;62(1):14-8. 
5. Hasan MR, Islam MM, Noor FM, Ali M, Alam MM. Analyzing hypertension and diabetes mellitus status among Bangladeshi 

adults: evidence from Bangladesh Demographic Health Survey (BDHS) 2017–18 data. Journal of Public Health. 2023 Jun 

28:1-9. 
6. Kunze, J. F. (2020). The effect of C5a activity on adrenal functionality (following polytrauma) in male C57BL/6 mice (Doctoral 

dissertation, Universität Ulm). 
7. Wisel SA, Posselt AM, Szot GL, Nunez M, Santos-Parker K, Gardner JM, Worner G, Roll GR, Syed S, Kelly Y, Ward C. A 

Multi-Modal Approach to Islet and Pancreas Transplantation with Calcineurin-Sparing Immunosuppression Maintains Long-

Term Insulin Independence in Patients with Type I Diabetes. Transplant International. 2023 Jun 8;36:11367. 
8. Singh A, Afshan N, Singh A, Singh SK, Yadav S, Kumar M, Sarma DK, Verma V. Recent trends and advances in type 1 

diabetes therapeutics: A comprehensive review. European Journal of Cell Biology. 2023 Jun 5:151329. 
9. Cao Y, Luo P, Tang H, Li P, Wang G, Li W, Song Z, Su Z, Sun X, Yi X, Fu Z. Insulin resistance levels predicted metabolic 

improvement and weight loss after metabolic surgery in Chinese type 2 diabetes patients. Surgery for Obesity and Related 

Diseases. 2023 Aug 23. 
10. Marcotte-Chénard A, Oliveira B, Little JP, Candow DG. Sarcopenia and type 2 diabetes: Pathophysiology and potential 

therapeutic lifestyle interventions. Diabetes & Metabolic Syndrome: Clinical Research & Reviews. 2023 Aug 1:102835. 
11. Jung CH, Choi KM. Impact of high-carbohydrate diet on metabolic parameters in patients with type 2 diabetes. Nutrients. 

2017 Mar 24;9(4):322. 
12. Tay J, Thompson CH, Luscombe‐Marsh ND, Wycherley TP, Noakes M, Buckley JD, Wittert GA, Yancy Jr WS, Brinkworth 

GD. Effects of an energy‐restricted low‐carbohydrate, high unsaturated fat/low saturated fat diet versus a high‐carbohydrate, 

low‐fat diet in type 2 diabetes: a 2‐year randomized clinical trial. Diabetes, Obesity and Metabolism. 2018 Apr;20(4):858-71. 
13. Skytte MJ, Samkani A, Petersen AD, Thomsen MN, Astrup A, Chabanova E, Frystyk J, Holst JJ, Thomsen HS, Madsbad S, 

Larsen TM. A carbohydrate-reduced high-protein diet improves HbA 1c and liver fat content in weight stable participants with 

type 2 diabetes: a randomised controlled trial. Diabetologia. 2019 Nov;62:2066-78. 
14. Pei J, Umapathy VR, Vengadassalapathy S, Hussain SF, Rajagopal P, Jayaraman S, Veeraraghavan VP, Palanisamy CP, 

Gopinath K. A review of the potential consequences of pearl millet (pennisetumglaucum) for diabetes mellitus and other 

biomedical applications. Nutrients. 2022 Jul 18;14(14):2932. 
15. Tiwari A, Gupta S, Ramteke PW, Kumar A. A Nutritional Crop Factory of Quality Seed Storage Proteins in Finger Millet for 

Combating Malnutrition. InThe Finger Millet Genome 2022 Jun 21 (pp. 161-179). Cham: Springer International Publishing. 
16. Afsah‐Hejri L, Hajeb P, Ara P, Ehsani RJ. A comprehensive review on food applications of terahertz spectroscopy and 

imaging. Comprehensive Reviews in Food Science and Food Safety. 2019 Sep;18(5):1563-621. 
17. Ihnatowicz P, Drywień M, Wątor P, Wojsiat J. The importance of nutritional factors and dietary management of Hashimoto’s 

thyroiditis. Annals of agricultural and environmental medicine. 2020;27(2):184-93. 
18. Shah BR, Li B, Al Sabbah H, Xu W, Mráz J. Effects of prebiotic dietary fibers and probiotics on human health: With special 

focus on recent advancement in their encapsulated formulations. Trends in food science & technology. 2020 Aug 1;102:178-

92. 
19. Pei J, Umapathy VR, Vengadassalapathy S, Hussain SF, Rajagopal P, Jayaraman S, Veeraraghavan VP, Palanisamy CP, 

Gopinath K. A review of the potential consequences of pearl millet (pennisetumglaucum) for diabetes mellitus and other 

biomedical applications. Nutrients. 2022 Jul 18;14(14):2932. 
20. Stróżyk AK, Pachocka L. The role of nuts consumption in the primary and secondary prevention of type 2 diabetes. Clinical 

Diabetology. 2017;6(1):26-33. 



 

 

21. Bajaj S. RSSDI clinical practice recommendations for the management of type 2 diabetes mellitus 2017. International journal 

of diabetes in developing countries. 2018 Mar;38:1-15. 
22. Semwal P, Painuli S, JP SB, Jamloki A, Rauf A, Olatunde A, Rahman MM, Mukerjee N, Khalil AA, Aljohani AS, Al 

Abdulmonem W. Exploring the nutritional and health benefits of pulses from the Indian Himalayan region: A glimpse into the 

region’s rich agricultural heritage. Food Chemistry. 2023 Apr 28:136259. 
23. Mounika D, Sireesha G. Development of Multi Millet Bread with Pearl Millet and Sorghum Millet. Wesleyan Journal of 

Research. 2021;80(14):90-100. 
24. Kaushik NI, Chauhan KO, Aggarwal MA, KUMAR R. State-of-the-art of knowledge on underutilized millets: Kodo and kutki, 

grown in tribal areas of India. International Journal of Agricultural Science and Research. 2022;12:35-56. 
25. Nie Y, Luo F. Dietary fiber: An opportunity for a global control of hyperlipidemia. Oxidative Medicine and Cellular Longevity. 

2021 Oct;2021. 
26. Sarkar D, Christopher A, Shetty K. Phenolic bioactives from plant-based foods for glycemic control. Frontiers in 

Endocrinology. 2022 Jan 18;12:727503. 
27. Ansari P, Samia JF, Khan JT, Rafi MR, Rahman MS, Rahman AB, Abdel-Wahab YH, Seidel V. Protective effects of 

medicinal plant-based foods against diabetes: a review on pharmacology, phytochemistry, and molecular mechanisms. 

Nutrients. 2023 Jul 24;15(14):3266. 
28. Sabuz AA, Rana MR, Ahmed T, Molla MM, Islam N, Khan HH, Chowdhury GF, Zhao Q, Shen Q. Health-Promoting Potential 

of Millet: A Review. Separations. 2023 Jan 24;10(2):80. 
29. Wang H, Shen Q, Zhang F, Fu Y, Zhu Y, Zhao L, Wang C, Zhao Q. Heat-treated foxtail millet protein delayed the 

development of pre-diabetes to diabetes in mice by altering gut microbiota and metabolomic profiles. Food & Function. 

2023;14(10):4866-80. 
30. Priya, Verma RK, Lakhawat S, Yadav VK, Gacem A, Abbas M, Yadav KK, Park HK, Jeon BH, Mishra S. Millets: sustainable 

treasure house of bioactive components. International Journal of Food Properties. 2023 Dec 31;26(1):1822-40. 
31. Roberts SB. High–glycemic index foods, hunger, and obesity: is there a connection?. Nutrition reviews. 2000 Jun 

1;58(6):163-9. 

 

 


