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ABSTRACT: The aim of the study was to determine the effect of supplementation of legume flour 

cowpea and Bambara groundnut from Burkina Faso at different levels 15%, 30% et 50% on the 

nutritional quality and acceptability of millet biscuits. The macronutrients, iron and zinc contents 

were determined using standard AOAC methods. The acceptability test of cookies were performed 

with a panel of 30 tasters. The protein content of cookies increased proportionally with the 

supplementation. The protein contents of cowpea cookies were higher than Bambara groundnut 

cookies, 12.82 g / 100 g and 10.47 g / 100 g respectively. Supplemented cookies have low iron and 

zinc contents, 2.23 mg / 100 g and 1.87 mg / 100 g respectively for cowpea and Bambara groundnut. 

On the organoleptic level, up to 15% supplementation, there is no significant difference in odor and 

taste.  
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INTRODUCTION 

 

Millet is the basic food in many African countries. It is used for various foods and traditional drinks. 

Many millet varieties have higher protein, energy, mineral and vitamin content than other cereals 

(Sehgal and Kawatra, 2003, Songré-Ouattara et al., 2016). Millet (Pennissetum glaucum L.) is rich 

in methionine and poor in lysine and cysteine, which are essential amino acids (Kumar and 

Parmeswaran, 1999). However millet and sorghum have the particularity of lacking gluten, a protein 

which is more and more avoided due to the celiac disease. Nutrition and health have become crucial 

for consumer choice (Nehir and Simsek, 2012). Many wheat-based products, particularly those from 

pastry and bakery are increasingly supplemented with millet and sorghum cereals to reduce gluten 

levels. The use of millet in the bakery and pastry industry does not improve the nutritional value of 

the products but creates added value (Verma and Patel, 2013). 

 

Significant improvement in protein, lipid and ash content was observed in flours made from millet 

and wheat (Singh et al., 2005). Wheat supplementation with millet at 40% yielded good results in 

biscuits and cakes (Begum et al., 2003, Yenagi et al., 2013, Saha et al., 2010). Grain products are 

high in energy, but poor in nutritional value (Bellisle, 2014, Adeyeye and Akingbala, 2014). Like all 

cereals, the content of some essential amino acids such as lysine is insufficient to meet the nutritional 

requirements recommended by the FAO / WHO / UNU (2007) for children aged 2 to 5 years. Ready-
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to-eat foods such as biscuits are important drivers for nutritional enrichment (Honda and Jood, 2005). 

They represent an important part of the people’s diet. The introduction of legumes into the production 

of biscuits is a way to improve the nutritional status of people.  

 

In developed countries such as France and Australia, nutrition guides recommend adding of legumes 

(Jeppesen 2011, Ancellin 2011, Australian Dietary Guidelines summary 2013). Legumes are 

characterized by high levels of protein (18-34%) (Evans and Boulter, 1974, Hama-Ba et al., 2017) 

compared to cereals. They are rich in essential amino acids such as lysine, tryptophan, and methionine 

(Frota et al., 2017; Vasconcelos et al., 2010). In addition, legumes have the advantage of being 

traditionally produced and consumed in many developing countries where nutritional deficiencies are 

a public health problem. According to the ICRISAT report (2015), over 80% of cowpea production 

comes from sub-Saharan Africa. Many studies on the enrichment of biscuits with legumes have 

yielded interesting nutritional and technological results (Aaron et al., 2013, Aziah et al., 2012). In 

Burkina Faso, cowpeas and Bambara groundnut (voandzou) are two legumes that are traditionally 

eaten and of good nutritional value (Hama-Ba et al., 2017). In 2016, annual production amounted to 

571,304 tons for cowpea and 46,876 tons for voandzou (MARHASA, 2015).  

 

The purpose of this study is to determine the effect of the use of flours made from millet and cowpea 

and Bambara groundnut called “voandzou” legumes on the nutritional quality and acceptability of 

biscuits. This study will be of great interest for the agri-food industries working for the promotion of 

local products and in the fight against the nutritional deficiencies of the people.  

 

 

MATERIALS AND METHODS 
 

Biological material 

Cereal and legume varieties 

The cereal used are millet (Pennissetum glaucum L.) with the Misari 1 variety. The legumes used are 

cowpea (Vigna unguiculata L.) with the improved Tiligré variety and the voandzou (Vigna 

subteranea L.) with a local white variety of Nobéré. Nobéré is located in the south center region of 

Burkina Faso. Cereal and legume varieties were obtained from seed researchers at the Institute for 

Environment and Agricultural Research of Burkina Faso (INERA). 

 

Ingredients 

Ingredients added during biscuit production are: sugar, vegetable oil, eggs, milk, corn starch, baking 

powder and bicarbonate. The same amount has been added in the different formulations. 

 

Biscuit production 

Formulations 

The biscuits were produced from the formulations shown in Table 1. The control formulas consisted 

solely of millet (FM). The other formulas are composed of millet and legumes with different 

proportions with respectively 15%, 30% and 50% addition of cowpea (FN) and voandzou (FV) flour.  
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Tableau 1: Composition of different flours for biscuits production (%) 

Ingredients 

Control 

Flour 

(FM) 

Millet-Cowpea flour (FN) Millet-Voandzou flour (FV) 

15% 30% 50% 15% 30% 50% 

Millet flour (%) 50 42.5 35 25 42.5 35 25 

Cowpea/Voand

zou flour (%) 
0 7.5 15 25 7.5 15 25 

Sugar (%) 12.5 12.5 12.5 12.5 12.5 12.5 12.5 

Vegetable (%) 

oil 
12.5 12.5 12.5 12.5 12.5 12.5 12.5 

Eggs (%) 9 9 9 9 9 9 9 

Milk powder 

(%) 
10 10 10 10 10 10 10 

Starch Maize 

(%) 
3.5 3.5 3.5 3.5 3.5 3.5 3.5 

Baking Powder 

(%) 
2 2 2 2 2 2 2 

Bicarbonate (%) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 

 

For the millet flour production, the millet was washed very well and dried before grounded. The 

cowpea and voandzou seeds were soaked overnight, then dried and grounded.  

 

Biscuit production 

The ingredients were weighed according to the table 1. The dry products were mixed well then the 

eggs were added. The paste were cut into small squares. The dough pieces were baked at 150°C for 

30 minutes. The biscuits obtained were cooled for 10 minutes before packaged in plastic bags for 

physico-chemical analyzes.  

 

Biochemical composition 

Biochemical tests were made on the raw materials and the biscuit samples from the formulations. 

They consisted of determining the water content, macronutrient contents and those of iron, zinc 

minerals.  

The water content of the samples was determined by differential weighing of 5 g sample before and 

after putting it in an oven at 130 ° C for 2 h according to the French standard NF V 03-707, 2000.  

The protein content was determined according to the Kjeldahl method of the AFNOR standard NF 

V03-050 (1970). The conversion factor considered is 6.25. 

The lipid content was determined according to ISO-659 (June 1998) with the Soxhlet extraction 

method. 

The ash was determined by incineration in a muffle furnace at 550 ° C according to ISO 2171, 2007. 

The carbohydrate content was calculated (Egan et al. 1981).  

Total Carbohydrate Content (%) = 100- [protein (%) + lipid (%) + ash (%) + water (%)].. 

 

Iron contents were determined by flame atomic absorption spectrometry digestion of biscuit flours 

by ashing according to the AOAC method.  
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The energy value was calculated using the Atwater and Benedict coefficients (1899) according to the 

following formula: Energy (Kcal / 100g) =% carbohydrates × 4 (Kcal) +% proteins × 4 (Kcal) +% 

lipids × 9 (Kcal). 

 

Acceptability tests 

A panel of 30 adults (15 women and 15 men) assessed the biscuits. A profile test and a hedonic test 

were performed. The profile test focused on the color (1: very nice, 2: nice, 3: poor), the smell (1: 

very pleasant, 2: pleasant, 3: fair, 4: bad, 5: very bad) and the texture (1: very soft, 2: soft, 3: neither 

soft nor hard, 4: hard, 5: very hard). The hedonic test was performed on a hedonic scale of 5 points 

(1: very pleasant, 2: pleasant, 3: neither pleasant nor unpleasant, 4: unpleasant, 5: very unpleasant). 

The plate of each taster is composed of biscuits of the 3 formulations of the same legume and a millet-

based control biscuit. 

 

Statistical analysis 

Averages and standard deviations were calculated on Excel. Analysis of variance (ANOVA) was 

performed using the Statgraphics Plus 5.1 software. Each analysis was performed three times per 

sample and an average was determined 

 

RESULTS 

 

Nutritional composition of raw materials 

The nutritional composition of millet and legumes varieties were presented in the table 2. There is a 

significant difference in protein, lipids, ash, iron and zinc contents. The protein content of legume 

varieties is about 1.5 times higher than that of the millet variety. Lipid levels are low for both millet 

and legumes, less than 7%. Iron and zinc contents are low in millet, cowpea and voandzou. Only the 

cowpea variety Tiligré has high iron contents of 7,06 mg / 100 g, 2 times higher than those of cereals. 

 

Tableau 2 : Nutritional composition of raw material (exprimé en g / 100 g de matière sèche) 

  
 Misari 1 

(Millet) 

Tiligré (cowpea 

variety) 

Voandzou (voandzou 

variety) 

Carbohydrates (g/100 g) 74.66 ± 1.09 67.98 ± 0.37 61.33 ± 1.12 

Lipids (g/100 g) 4.56 ± 0.13 1.42 ± 0.05 6.54 ± 0.06 

Proteins (g/100 g) 11.8±0.93 19.72 ± 0.30 21.34 ± 1.00 

Ash (g/100 g) 1.53 ± 004 2.92 ± 0.01 3.02 ± 0.02 

Iron (mg/100 g) 5.02 ± 0.03 7.06 ± 0.21 3.23 ± 0.23 

Zinc (mg/100 g) 3.01 ± 0.23 2.65 ± 0.09 1.85 ± 0.27 
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Nutritional composition of biscuits 

The nutritional analyzes results were presented in the table 3 and 4 respectively for cowpea and 

voandzou formulations. There was no significant difference (P<0,05) between the lipid, iron and zinc 

contents of biscuits with “millet-cowpea” and “millet-voandzou” formulations. While the difference 

is significant in the levels of protein, carbohydrates content and energy value.  

 

Tableau 3 : Nutritional composition of biscuits with « Millet + Cowpea » 

 Biscuit 

control 

Biscuit 

Millet+15% 

cowpea 

Biscuit 

Millet+30% 

cowpea 

Biscuit 

Millet+50% 

cowpea 

Humidity 6.38±0.09 6.77±0.11 7.40±0.06 8.57±0.08 

Carbohydrates 69.34±0.23 69.43±0.40 67.95±0.31 66.84±0.77 

Lipids 20.15±0.13 19.19±0.33 18.33±0.20 17.92±0.48 

Proteins 7.85±0.11 8.78±0.07 11.14±0.11 12.82±0.30 

Energy 490.07±0.66 485.52±1.69 481.32±1.04 479.89±2.39 

Iron  2.44±0.10 2.82±0.34 3.60±0.08 2.23±0.74 

Zinc  2.22± 0.10 2.10±0.12 2.05±0.01 1.94±0.14 

 

Tableau 4 : Nutritional composition of biscuits with « Millet + Voandzou  

 Biscuit 

Voandzou 

15% 

Biscuit 

Voandzou  

30 % 

Biscuit 

Voandzou 

50% 

Humidy 5.74±0.16 6.26±0.02 8.00±0.09 

Carbohydrates 67.74±0.28 68.65±0.22 68.26±0.23 

Lipids 20.35±0.37 19.24±0.10 18.33±0.31 

Proteins 9.19±0.08 9.34±0.11 10.47±0.08 

Energy 490.90±1.87 485.09±0.50 479.87±1.56 

Iron  1.64±0.18 1.85±0.41 1.87±0.19 

Zinc  1.71±0.10 1.71±0.17 1.94±0.18 

 

Acceptability tests 

-  "Millet-Cowpea" Biscuit 

Profile tests showed a significant difference (p <0.05) for smell while there was no significant 

difference in color and texture results. For the control biscuits, 15% and 30% were assessed as having 

good smell while 50% cowpeas biscuits were assessed as having very bad smell. All the biscuits were 

assessed as having nice color. At the texture level the 30% and 50% biscuits were assessed soft 

compared to the 15% control biscuit which was assessed less soft. In the hedonic test there is no 

significant difference in the assessment of the biscuits. From 30% the biscuits were considered neither 

pleasant nor unpleasant while the control biscuits and those of 15% were assessed pleasant. 

 

- "Mil-Voandzou" Biscuits 

The "Mil-Voandzou" biscuits were assessed as having nice color and the control ones as having poor 

color. There is no significant difference in the smell of biscuits. The control biscuit was assessed as 

having good smell and the voandzou biscuits were assessed as having fair smell. All the biscuits were 

assessed soft.  
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The hedonic test showed a pleasant appreciation for all the biscuits except the 50% voandzou biscuit 

which was considered unpleasant. 

 

DISCUSSION 

 

The Misari 1 variety, like the other varieties of millet, is characterized by a high carbohydrate content 

and a low fat content. The cowpea and voandzou varieties used have protein contents 2 to 3 times 

higher than cereals. Similar results were obtained on some cowpea and voandzou varieties consumed 

in Burkina Faso (Hama-Ba et al., 2017).  

 

The biscuits formulated have moisture contents of less than 13%. High moisture content has been 

associated with short shelf life of baked products, as they encourage microbial proliferation that lead 

to spoilage (Ezeama, 2007) avoiding any microbial growth. The carbohydrate, lipid, protein and 

energy contents of the various biscuits are in accordance with the recommendations of the Codex 

Alimentarius STAN 074-1981 Rev 2006. E 

 

The energy values of the biscuits are high. For all biscuits the energetic value of biscuits is dominated 

by carbohydrates (60% to 70%). It decreases when the proportion of legumes increases because of 

the importance of carbohydrates in cereals. Millet supplementation with legumes improved protein 

levels. The control biscuit has a low protein content. Cereal-based biscuits are poor nutritional value. 

Protein levels of 5.4% and 10.5% were reported respectively by Adeyeye and Akingbala (2014) on 

corn biscuits and by Folorunso et al. (2016) on rice biscuits. The protein content of biscuits increases 

as the quantity of legume flour increases. Similar results were obtained with wheat biscuits 

supplemented with chickpeas and mung beans (Aziah et al. 2012). The cowpea biscuits have higher 

protein contents than the voandzou biscuits. Nearly 35% of protein losses were noticed in voandzou-

enriched biscuits. Legumes are rich in soluble proteins, 51% of globulins and 45% of albumins 

(Freitas et al., 2004).  

 

Legume supplementation did not improve the iron and zinc levels of biscuits. The cowpea biscuits 

have higher iron and zinc contents than those in the voandzou. The cowpea has iron contents 2 times 

higher than that of the voandzou. However, significant losses were observed during processing 

operations, including soaking resulting in reduced iron and zinc levels. 

On the organoleptic level, supplementation with cowpea and voandzou improved the color of the 

biscuits. The color of the voandzou biscuits has a better average. In terms of texture, the addition of 

cowpea hardened the biscuits while that of the voandzou did not change the texture of the control 

biscuit. Biscuits supplemented with legumes are accepted up to 30% of supplementation. At 50%, the 

smell and taste of biscuits has changed significantly. At 15% the supplemented biscuits are not 

significantly different from the control millet biscuit when it comes to smell and taste. The biscuits 

supplemented with legumes were assessed as having nice color and soft texture. At the hedonic level 

there is no significant difference between the control and the 15% biscuit. Biscuits with 50% cowpea 

and voandzou supplementation were less appreciated for smell than for taste  

 

CONCLUSION 

 

Supplementation with cowpea and voandzou in the production of millet biscuits leads to high energy 

biscuits. It improves the levels of protein, iron and zinc. However the soaking time of the raw 
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materials must be controlled to reduce the losses of soluble proteins, minerals that are high in the case 

of the voandzou. Cowpea and voandzou supplementation improves the color and softness of biscuits. 

Biscuits at 50% supplementation with legumes are considered unpleasant. 

 

BIBLIOGRAPHICS REFERENCES 

1. Aaron T Asare, Robert Agbemafle, Genevieve E Adukpo, Emmanuel Diabor and Kingsley 

Adamtey. (2013). Assessment of functional properties and Nutritional composition of some cowpea 

(Vigna unguiculata L.) genotypes in Ghana. ARPN. Journal of Agricultural and Biological Science, 

8 (6): 465-469. 

2. Adeyeye Samuel A, Akingbala John O (2014). Evaluation of Nutritional and Sensory 

Properties of Cookies Produced from Sweet Potato- Maize Flour Blends. Researcher; 6(9), 61-70. 

3. Ancellin R, Baelde D, Barthelemy L, Bellisle F, Berta JL, Boute D, Castetbon K, Chauliac M, 

Duchene C (2011) Le guide alimentaire pour tous. http://www.inpes.sante.fr / 

CFESBases/catalogue/pdf/581.pdf. 

4. Association Française de Normalisation (2000). Détermination de la teneur en eau, méthode 

pratique. Céréales, Légumineuses, Produits Dérivés, NF V 03-707.   

5. Association Française de Normalisation (1970). Directives générales pour le dosage de l'azote 

avec minéralisation selon la méthode de Kjedahl. Produits Agricoles Alimentaires, NF V 03-050. 

6. AOAC (2000). Official Methods of Analysis of Association of Official Analytical Chemists. 

Washington, D.C; 2000 

7. Atwater WO, Benedict FG (1899). Experiments on the metabolism of matter and energy in 

the human body. US Department of Agriculture. Washington, D.C. Bulletin 69, 112p.  

8. Australian Government, National Health and Medical Research Council (2013). Department 

of Health and Aging. Eat for Health: Australian Dietary Guidelines summary. 

https://www.eatforhealth.gov.au/guidelines.  

9. Aziah Noor AA, Mohamad Noor AY and Ho LH (2012). Physicochemical and organoleptic 

properties of cookies incorporated with legume flour. International Food Research Journal, 19(4): 

1539-1543. 

10. Bellisle F (2014). Meals and snacking, diet quality and energy balance. Physiol Behav 134 

:38–43.  

11. Begum JM, Vijayakumari, Begum S, Pandy A, Shivaleela H and Meenakumari. (2003). 

Nutritional composition and sensory profile of baked products from finger millet. In: Recent Trends 

in Millet Processing and Utilization, CCS Hisar Agril. Univ., Hisar, India, pp: 82-87. 

12. Evans LM and Boulter D (1974). Chemical methods suitable for screening for protein content 

and quality in cowpea (Vigna unguiculata) meals. J. Sci. Food Agric. 25, 311. 

13. Egan H, Kirk RS, Sawyer R (1981) Pearson’s Chemical Analyses of Food (8th Edition). 

Churchill. Livingstone: London-UK; 591p.  

14. Ezeama C.F (2007). Food Microbiology: Fundamentals and Applications. Natural Prints Ltd. 

Lagos. 

15. FAO/WHO/UNU (2007). Technical Report Series 935. Protein and Amino acid Requirements 

in Human Nutrition. Report of a Joint FAO/WHO/UNU Expert Consultation. 

16. Freitas RL, Teixeira AR, Ferreira RB, 2004. Characterization of the proteins from vigna 

unguiculata seeds. Journal of Agriculture and Food chemistry, 52(6), 1682-1687. DOI: 

10.1021/jf0300588. 

https://www.eatforhealth.gov.au/guidelines


European Journal of Agriculture and Forestry Research 

Vol.7, No.1, pp.29-37, March 2019 

                 Published by European Centre for Research Training and Development UK (www.eajournals.org) 

36 
Print ISSN: ISSN 2054-6319 (Print), Online ISSN: ISSN 2054-6327(online) 

 
 

17. Frota Gonçalves Karoline de Macêdo, Lays Arnaud Rosal Lopes, Izabel Cristina Veras Silva 

and José Alfredo Gomes Arêas (2017). Nutritional quality of the protein of Vigna unguiculata L. 

Walp and its protein isolate. Revista Ciência Agronômica, 48(5) (Especial), p. 792-798. 

18. Folorunso AA., Omoniyi S A and Habeeb AS (2016). Proximate composition and Sensory 

acceptability of Snacks produced from broken rice (Oryza sativa) flour. American Journal of Food 

and Nutrition, 6(2): 39-43. 

19. Hama-Ba F, Siedogo M, Dao A, Ouedraogo M, Dicko H M, and B Diawara (2017). Modalités 

de consommation et valeur nutritionnelle des légumineuses alimentaires au Burkina Faso. African 

Journal of Food Agriculture Nutrition and Development, 17 (4), 12871-12888.  DOI: 

10.18697/ajfand.  

20. Hooda, S. and Jood, S (2005). Organoleptic and nutritional evaluation of wheat biscuits 

supplemented with untreated and treated fenugreek flour. Food Chemistry, 90: 427-435. 

21. ISO (International Standardization Organization). 1998. Détermination de la teneur en matière 

grasse selon la méthode d’extraction par Soxhlet, ISO 659.  

22. ISO (International Standardization Organization). 2000. Détermination de la teneur en Fibres 

selon la norme EN ISO 6865.  

23. Jeppesen C, Bjerregaard P, Young K (2011). Food-based dietary guidelines in circumpolar 

regions.  

24. Kumar KK and Parmeswaran KP (1999). Characterization of storage protein from selected 

varieties of foxtail millet (Setaria italica L. Beauv). Journal of Science Food and Agriculture, 77(4), 

pp 535-542 

25. CODEX STAN 074-1981, RÉV. 1 – 2006. Norme du Codex pour les aliments transformés à 

base de céréales destinés aux nourrissons et enfants en bas âge.  

26. Nehir El S and Simsek S (2012). Food technological applications for optimal nutrition: An 

Overview of opportunities for the Food Industry. Comprehensive Reviews in Food Science and Food 

Safety, 11: 1-11. 

27. Ministère de l’Agriculture, des Ressources Hydrauliques, de l’Assainissement et de la 

Sécurité Alimentaire. 2015. Résultats définitifs de la campagne Agricole 2014/2015 et perspectives 

de la Situation alimentaire et nutritionnelle. Secrétariat Général. Direction Générale des Etudes et des 

Statistiques Sectorielles. 70 pp. 

28. Saha S, Gupta A, Singh SRK, Bharti N, Singh KP, Mahajan V and Gupta HS (2010). 

Compositional and varietal influence of finger millet flour on rheological properties of dough and 

quality of biscuit.  Food Science and Technology, 44: 616 -621. 

29. Sehgal A and Kwatra A (2003). Processing and utilization of pearl millet for Nutrition 

Security. Proceeding of national seminar on Recent Trend in Millet Processing and Utilization held 

at CCS HAU, Hissar, India, pp. 1-6.  

30. Singh R, Singh G and Chauhan G.S (2000). Nutritional evaluation of soy fortified biscuits. J. 

Food Sci. Technol., 37: 162-164. 

31. Songré-Ouattara Laurencia Toulsoumdé, Bationo Fabrice, Parkouda Charles, Dao Aboubacar, 

Bassolé Imael Henri Nestor et Diawara Bréhima (2015). Qualité des grains et aptitude à la 

transformation : cas des variétés de Sorghum bicolor, Pennisetum glaucum et Zea mays en usage en 

Afrique de l’Ouest. International Journal of Biological and Chemical Sciences, 9(6): 2819-2832. 

DOI : http://dx.doi.org/10.4314/ijbcs.v9i6.23. 

32. Vasconcelos IM.; Maia F M M, Farias D F; Campello C C; Carvalho A F U; Moreira R de A; 

Oliveira J T A (2010). Protein fractions, amino acid composition and antinutritional constituents of 

https://www.cabdirect.org/cabdirect/search/?q=au%3a%22Vasconcelos%2c+I.+M.%22
https://www.cabdirect.org/cabdirect/search/?q=au%3a%22Maia%2c+F.+M.+M.%22
https://www.cabdirect.org/cabdirect/search/?q=au%3a%22Farias%2c+D.+F.%22
https://www.cabdirect.org/cabdirect/search/?q=au%3a%22Campello%2c+C.+C.%22
https://www.cabdirect.org/cabdirect/search/?q=au%3a%22Carvalho%2c+A.+F.+U.%22
https://www.cabdirect.org/cabdirect/search/?q=au%3a%22Moreira%2c+R.+de+A.%22
https://www.cabdirect.org/cabdirect/search/?q=au%3a%22Oliveira%2c+J.+T.+A.+de%22


European Journal of Agriculture and Forestry Research 

Vol.7, No.1, pp.29-37, March 2019 

                 Published by European Centre for Research Training and Development UK (www.eajournals.org) 

37 
Print ISSN: ISSN 2054-6319 (Print), Online ISSN: ISSN 2054-6327(online) 

 
 

high-yielding cowpea cultivars. Journal of Food Composition and Analysis, 23(1); p. 54-60. DOI: 

10.1016/j.jfca.2009.05.008.  

33. Verma V and Patel S (2013). Value added products from nutri-cereals: Finger millet (Eleusine 

coracana). Emirates Journal Food Agriculture, 25(3): 169-176; doi: 10.9755/ejfa.v25i3.10764 

34. Yenagi N, Joshi R, Byadgi S and Josna B. 2013. A hand book for school children: Importance 

of Millets in Daily Diets for Food and Nutrition Security. University of Agricultural Sciences, 

Dharwad, India, pp. 1-24.  

 

 

 

 

 

http://dx.doi.org/10.1016/j.jfca.2009.05.008

