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ABSTRACT 

The present study was undertaken to develop a nutritious and acceptable millet-based radish 

leaf podi by incorporating functional ingredients such as millets and green leafy vegetables. 

The aim of the study was to enhance the nutritional quality of the product while promoting 

the utilization of underutilized ingredients like radish leaves in daily diets for health 

promoting. The main objective of this study was to develop a functional food product using 

radish leaves to elevate the nutritional quality and sensory acceptability. The podi was 

prepared using ingredients including millets, radish leaves, curry leaves, garlic, black gram 

dal, and spices. Different formulations were developed using foxtail millet, little millet, and 

barnyard millet in varying proportions. Standard processing methods such as roasting, 

cooling, and grinding were followed for product preparation. The prepared podi were stored 

at air tight container. The podi was prepared during the study shows high sensory score in all 

attributes such as appearance, color, texture, aroma, taste, and overall acceptability.Among 

the formulations, the variation containing little millet and barnyard millet with radish leaves 

showed the highest acceptability. Nutritional analysis indicated that the developed product is 

a good source of protein (11.8 g/100g), carbohydrates(59.5g/100g), fat(9.0g/100g), iron, 

and calcium, along with low moisture content (6.0 g/100 g), suggesting good shelf 

stability. The nutritional analysis and sensory evaluation indicate that it is highly acceptable 

and nutritious. 
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INTRODUCTION 

One of the most popular cereal grains consumed globally is millets, particularly in dry and 

semi-arid regions ofAsia (China and India) andAfrica. Their excellent nutritional value and 

agro-industrial significance make them highly interesting. There are seven main varieties of 

millets, each with a unique color, shape, size, and cultivation region. These small-seeded, 

round-shapedgrains,whicharemembersofthePoaceaefamily, aretheoldestandmostlikely the 

first cereal grain known to humans for domestic use. Millet's nutritional profile resembles that 

of key staple grains (rice, wheat, and maize), as they provide a rich supply of carbohydrates, 

protein, dietary fiber, vitamins, micronutrients, and phytochemicals. Millets offer energy 

between 320–370 kcal per 100 g when consumed. Millets contain a higher percentageof non-

starchy polysaccharides and dietary fiber than staplegrains, accounting for 65–75% of their 

carbohydrate content. Millets rich in dietary fiber offer various health advantages, including 

enhancing gastrointestinal health, improving blood lipid levels, and facilitating blood glucose 

clearance. Millets that are low in gluten and have a low glycemic index are nutritious choices 

for celiac disease and diabetes. 

Radish greens are frequently thrown away as trash. Market studies indicate that a significant 

portionofradish leaves iseither thrownaway in the fieldduringharvestingor cut offroughly 20 

days prior to harvest to boost the yield. Their primary role is to assist with digestion and 

balanceqi.RadishgreensareabundantinvitaminC,riboflavin,folicacid,andothernutrients, along 

with zinc, magnesium, iron, calcium, and various trace elements. Recent nutritional research 

indicates that radish leaves possess greater nutritional benefits than radish roots in various 

ways. For example, the amount of vitamin C in radish leaves is twice that found in radish 

roots, and the quantities of calcium, magnesium, iron, zinc, riboflavin, and folic acid were 

observed to be 3 to 10 times greater in radish leaves than in radish roots. 

Millet Radish Leaf Podi is a nutritious and flavorful dry chutney powder made using millets 

and fresh radish leaves. Radish leaves, often overlooked, are rich in vitamins, minerals, and 

antioxidants, making the mavaluable addition to everyday meals. When combined with 

millets known for their high fiber content and health benefits this podi becomes a wholesome 

and sustainable food option. 

Traditionally prepared with spices, lentils, and dried ingredients, this podi offers a balanced 

blendoftasteandnutrition.Itcanbeenjoyedwithrice,idli,dosa,orevensprinkledoversnacks 
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toenhanceflavor.MilletRadishLeafPodinotonly helpsreducefoodwastebyutilizing leafy tops 

but also promotes the use of millets as a healthy alternative to refined grains. 

 

MATERIALS AND METHOD 

Themilletradishleafpodiisadrychutneypowderfoodproductbycombiningingredientsand 

blending them together. This podi is ready to eat. 

 

Study design 

An experimental research design was used to develop millet radish leaf podi using selected 

functional ingredients. The study include formulation, preparation and development of the 

product, followed by nutrient analysis. 

 

Selection 

Theingredientswereselected,suchasmillets,radishleaves,curryleaves,garlic,dryredchilles 

andspiceswereselectedbasedonthenutritionalvalueandavailability.Differentcombination were 

developed to get the taste and texture. 

 

PROCESSOFPREPARATIONOFLITTLE ANDBARNYARDMILLETRADISH LEAF 

PODI 

STEP-1:DryRoast Millet 

Heatpan→addmillet 

   J⬛ 

 

Roasttillaromatic&slightlygolden STEP -2: Roast Radish Leaves 

Addafew drops oil 

⬛J 

 

Sauteleavestilldry&moistureevaporates STEP-3: Roast Spices 

Dryroast:curryleaves,redchilies,cuminseeds,garlic,blackgramdal,corianderseeds STEP-4:Cool  

 

All Ingredients 

Leteverythingreachroomtemperature STEP-5:Grinding 

Firstgrindmillet→coarsepowder 

 

   J⬛ 

Addleaves+spices+salt 
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   J⬛ 

Grindtoslightlycoarsepoditexture STEP-6: Adjust Flavor 

Taste→adjustsalt/spicelevel 

 

SENSORYEVALUATION 

Sensoryevaluationwas conductedtoassesstheacceptabilityofmilletradishleafpodibaseon 

attributes such as appearance, colour, texture, aroma, taste, and overall acceptability.Apanel 

of 50 members evaluated the developed sample using a 5 point hedonic scale ranging from 

“Poor”to“Excellent”.Differentformulationsincorporatingmillets,radishleaves,curryleaves, 

garlic were prepared and presented. The panelists recorded they responses individually in a 

structuredscorecardforeachsensoryparameter.Thecollecteddatawereusedtodeterminethe most 

acceptable formulation based on mean sensory score. 

 

5-pointHedonic Scale 

The 5-point hedonic scale is a simple and commonly used method in sensory evaluation. It 

measures how much panel members like or dislike a food product. This scale has five levels 

that show the degree of preference. It is particularly helpful when using untrained panelists 

because it is easy to understand and apply. 

ScaleFormat Excellent-5 Very good-4 Good-3 Average-2 Poor-1 

Thisscalewasgiventothepanelisttoassessoverallacceptabilityorspecificattributesorsuch as taste, 

aroma, texture, taste, appearance and over all acceptability. 

Differentformulationsincorporatingmilletsandradishleavespodifoxtailmillet,littlemillet 

withradishleaves,andlittleandbanyardmilletwithradishleaveswerepreparedandpresented. The 

panelists recorded their responses individually in a structured scorecard for each sensory 

parameter. The collected data were used to determine the most acceptable formulation based 

on mean sensory scores. 

The sensory evaluation results indicated that the formulation incorporating little and banyard 

millet radish leaf podi showed higher overall acceptability compare to other variations 

 

STATISTICALANALYSIS 

To check the statistical significance of overall acceptability of the podi, one sample t-test was 

performed on hedonic score. 
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RESULT AND DISCUSSION 

DOYOU LIKETHISPRODUCT 

 

 

Figno:1Doyoulikethis product. 

 

The above pie chart shows that almost all the responders 94% of them are liked the product 

only few of them 6% of them are not liked. This indicates that positive response. 

 

OVER ALL ACCEPTANCE OF THE PRODUCT 

 

Figno:2 Over all acceptance of the product. 
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Theabovegraphshowsthatoverallacceptanceoftheproduct,theresponsesare33individuals 66% 

excellent, 14 individuals 28% good, only 3 individuals 6% are kept average. This 

indicatesthatmajorityof therespondersarepositive response,theyareacceptingtheproduct. 

 

STATISTICALTEST 

Onesamplet-test: 

 

N(samplesize)=50 

 

Mean=sumofoverall-acceptability/samplesize Mean= 220/50= 4.4 

Standarddeviation(σ)=19.6/50=0.39 

 

HYPOTHESIS: 

Ho - The product has neutral acceptability (i.e. there is no significant different in liking or 

disliking among the panelist). 

H₁ = The product is liked I disliked Significantly (i.e. acceptability differs significantly from 

neutral). 

 

CALCULATIONof‘t’value: 

 

 

 

The result is statically significant. 

 

Meanvalueis>3(i.e.4.08).Thisstatesthatpanelistlikedtheproduct. 

 

CONCLUSION 

One sample t-test was conducted for overall acceptability scores of sensory evaluations 

(Hedonictest)anditwasobservedthatthepvalueis <0.05.Thisconcludesthattheproductis liked 

significantly. (mean>3) (calculated mean (4.08) hypothesized mean (3)). 

 

NUTRIENTANALYSISFORMILLETRADISHLEAVES PODI 

Nutrient analysis was carried out to determine the nutritional composition of the Podi. 

Parameters such as protein, fat, carbohydrate, moisture, ash, micro nutrient iron and macro 

nutrient calcium content were analyzed. Standard analytical methods were used for all 
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estimations. The results helped assess the nutritional quality of the developed product. 

 

Tableno:1Interpretationofnutritionalanalysis. 

S.No Parameter TestMethod Unit Result 

1 MoistureContent Oven Drying 

Method 

g/100 g 6.0 

2 Protein Kjeldahl 

Method 

g/100g 11.8 

3 TotalFat SoxhletMethod g/100g 9.0 

4 Ash MuffleFurnace g/100g 6.8 

5 Carbohydrates By calculation g/100g 59.5 

6 Iron AAS mg/100g 7.0 

7 Calcium AAS mg/100g 240 

 

Protein:Theproteincontentwas11.8g/100g,indicatinggoodsourceofprotein 

 

TotalFat:Thefatcontentwas9.0g/100g,withinthe standard limit 

 

Carbohydrate:Thetotalcarbohydratescontentwas59.5g/100g,contributingtoenergysupply 

 

Iron:TheIroncontentwas7.0gm/100mg,indicatingthegoodsourceofiron 

 

Calcium:The calciumcontentwas240mg/100mg,contributinggoodcalcium 

 

Moisturecontent:Themoisturecontentwas6.0g/100g,thatindicatesgoodshelf stability 

 

Ash:Theashcontentwas 6.8g/100g 

 

CONCLUSION 

The study successfully developed a nutritious and consumer-acceptable millet-based radish 

leafpodi. The formulation containing little millet and barnyard millet withradish leaves 

showed the highest acceptability. The product is rich in protein, iron, and calcium, has low 

moisture content for better shelf life, and was significantly liked by consumers. Therefore, it 

can be considered a healthy, cost-effective, and functional food product with good 

commercialization potential and benefits for improving dietary habits. 

 

ACKNOWLEDGEMENT 

The authors express their sincere gratitude to the Management, Principal, and Department of 

NutritionandDietetics, Kasturba GandhiDegreeandPGCollegeforWomen,Hyderabad,for 

providing guidance, encouragement, and facilities to carry out the study successfully. The 



Copyright@    Page 8 

International Journal Research Publication Analysis 

 
 

 

authors are also thankful to all the students who willingly participated in the research and 

provided valuable information for the completion of the study. 

 

REFERENCE 

1. Abioye,V.F.,Babarinde,G.O.,Ogunlakin,G.O.,Adejuyitan,J.A.,Olatunde,S.J., &Abioye,A. 

O. (2022). Varietal and processing influence on nutritional and phytochemical properties 

of finger millet: Areview. Heliyon, 8. 

2. Agrawal,S.(2023).Hypoglycemicpropertiesoftheoldestknown“nutricereal”: Barnyard 

millet. World Journal of Pharmaceutical Research, 12, 720–725. 

3. Amrutwad,B.B.,&Marathe,V.R.(2025).Exploringnutritionalbenefitsandhealth 

impactsofbarnyardmilletasasustainablefoodsource.InterdisciplinaryResearchin Life 

Sciences,  

4. Bhatt,D.,Rasane,P.,Singh,J.,Kaur,S.,Fairos,M.,Kaur,J.,Gunjal,M.,Mahato,D. K., Mehta, 

C. M.,Avinashe, H., & Sharma, N. (2023). Nutritional advantages of barnyard millet and 

opportunities for its processing as value-added foods. Journal of Food Science and 

Technology, 60, 2748–2760. 

5. Biradar,V.M.,Kumar,P.,Yallappa,M.,Ramya,C.S.,Nayak,P.,Bhushan,M.S.S., & Babu, S. 

(2024).Asustainable nutricereal:Areview on nutrient and bio-active composition and its 

potential health benefits of pearl millet. International Journal of Advanced Biochemistry 

Research, 30–35. 

6. Dey,S.,Saxena,A.,Kumar,Y.,Maity,T.,&Tarafdar,A.(2022).Understandingthe 

antinutritional factors and bioactive compounds of kodo millet (Paspalum scrobiculatum) 

and little millet (Panicum sumatrense). Journal of Food Quality. 

7. Devi,L.,Chaudhary,M.,Singh,V.P.,&Sarlach,R.S.(2022).Nutritionalvalueof kodo millet 

and its uses in Indian food. TheAgricultural Magazine, 1. 

8. Gasmi,A.,Shanaida,M.,Oleshchuk,O.,Semenova,Y.,Mujawdiya,P.K.,Ivankiv,Y., 

Pokryshko, O., Noor, S., Piscopo, S.,Adamiv, S., & Bjorklund, G. (2023). Natural 

ingredients to improve immunity. Pharmaceuticals, 16(4), 528. 

9. Geng,X.,Gong,Z.,Tian,W.,Zhuang,M.,Shang,H.,Chen,Y.,Li,J.,Lv,Y.,&Bai, 

K.(2025).Nutritionalandphytochemicalcharacterizationofradishleaves:A comprehensive 

overview. Foods, 14(18), 3270. 

10. Goyeneche, R., Rodrigues, I. Q., Fuentes, M. C., Pellegrini, M. C., Cumino,A., & 

Scala,K.D.(2025).Radishleavesextractsasfunctionalingredients:Evaluationof bioactive 

compounds and health-promoting capacities. Waste and Biomass Valorization, 16, 1003–



Copyright@    Page 9 

International Journal Research Publication Analysis 

 
 

 

1014. 

11. Javed,T.,Yadav, S.,Ahmed, M., & Saini, P. (2025). Impact of hydrothermal 

processingonthemineral,antinutritional,antioxidantandfunctionalcharacteristicsof proso 

millet (Panicum miliaceum). Food Nutrition and Health, 2,Article 19. 

12. Jeeva,G.,Suhasini,B.,&Pramitha, L.(2024).Unlockingthepotentialofkodo millet: 

Revivingan indigenous supergrainfortomorrow’s nutrition.Planta,259,Article140. 

13. Jyoti, C., Rohit, S., Klapan, T., Rajat, S., & Rimpika. (2023). Millets in India: 

Production,consumptionandimpactonfoodsecurity.AsianJournalofAgricultural Extension, 

Economics & Sociology, 41. 

14. Kaur, S., Kumari,A., Seem, K., Kaur, G., Kumar, D.,Verma, S., Singh, N., Kumar, A.,  

Kumar, M., Jaiswal, S., Bhardwaj, R., Singh, B. K., & Riar,A. (2024). Finger 

millet(Eleusine coracanaL.):Fromstaple tosuperfood—acomprehensivereviewon 

nutritional, bioactive, industrial, and climate resilience potential. Planta, 260. 

15. Khazail,M.H.H.,&Gharneh,H.A.A.(2023).Evaluationofnitrateaccumulation, bioactive 

compounds and antioxidant activity in leaves of radish cultivars. International Journal of 

Vegetable Science, 29(6), 481–491. 

16. Khound,R.,Mathivanan,R.K.,&Santra,D.K.(2023).Prosomilletnutraceutomics for human 

health and nutritional security. In Springer, Singapore (pp. 1–31). 

17. Kumari,A., Sadh, P. K., Kamboj,A.,Yadav, B., Kumar,A., Sivakumar, S., Surekha, 

Saharan,B.S.,Brar,B.,Goyal,C.,Dhull,S.B.,&Duhan,J.S.(2025).Exploringthe benefits of 

nutrition of little millet: Unveiling the effect of processing methods on bioactive 

properties. Journal of Food Biochemistry, 2488816. 

18. Lakhani, K. G., Suthar, K. P., Singh, D., Peddi, P., Karmakar, N., & Patil, H. E. (2025). 

Nutritional and phytochemical profiling of little millet (Panicum sumatrense 

Roth.ExRoem&Schult.)genotypes.Journalof theScienceofFoodandAgriculture. 

19. Li,M.,Chang,L.,Ren,J.,Jiang,F.,Zhao,N.,Liu,Y.,Yu,X.,&Du,S.K.(2022). 

Nutritional,physical,functionalpropertiesandantioxidantpotentialofdifferent 

colorsprosomillethusksandbrans.LWT–FoodScienceandTechnology,171. 

20. Maharajan,T.,Ceasar,S.A.,&AjeeshKrishna,T.P.(2022).Fingermillet(Eleusine coracana 

(L.) Gaertn): Nutritional importance and nutrient transporters. Critical Reviews in Plant 

Sciences, 41(1), 1–31. 

21. Mishra,R.,&Satheesh,N.(2024).Kodomillet(Paspalumscrobiculatum) –Anutri-rich millet 

crop: Nutritional composition, health benefits and food product developments (1st ed., p. 

23). Taylor & Francis Group. 



Copyright@    Page 10 

International Journal Research Publication Analysis 

 
 

 

22. Mohd,M.S.,Shafie,N.H.,Ahmad,F.,&Shafie,S.R.(2023).Effectofroastingon whole grain 

barnyard millet to the proximate composition, amino acid profile, total 

phenoliccontentandantioxidantactivity.MalaysianJournalofMedicineandHealth Sciences, 

69–76. 

23. Morales,F.,Montserrat-delaPaz,S.,Leon,M.J.,&Rivero-Pino,F.(2024).Effects of 

malnutrition on the immune system and infection and the role of nutritional strategies 

regarding improvements in children’s health status:Aliterature review. Nutrients, 16(1), 

1. 

24. Nandini,C.,Mani,V.,Joshi,D.C.,Maharajan,T.,Nandini,B.,Bhat,S.,Meenakshi, 

J.,Parveen,S.G.,Nagaraja,T.E.,Divya,M.,&Ceasar,S.A.(2025).Littlemillet.In Springer, 

Singapore (pp. 127–156). 


