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Abstract 
Millets. a group of grains with snall secds, bave been cultivaled for thousands of ycars and arc widely consumed in 

mN COUntries. These grains are known for their hutritional valuc, as they are abundant in fibcr, cvsential vitamins, 

inerals and antioxidants. Millet utapam is a nutritious und delicious innovation to thc popular South Indian 

Maktist dislh utuam. This dish needs to become increasingtly popular in India and across the gobe for atuining 
NINtainable global wellness. The nain objcctives of the study were to promote sustainable devclopment through the 

incorporation of novel approaches to traditional recipes, to develop and commoditize novcl, cost-cffective products 
rnch in macromutrients as well as micronutrients as well as to promote sustainable global wcllness of the community 
bv incoporation of millets in conunonly consumed recipe i.e. uttapam. 

The traditional fernented rice uttapam recipe served as a control rccine and two cxperimental versions were 

prepared in which riee flour replaced by incorporating ragi and bgjra flour along with addition of curd and spinach. 
All recipes were standardized and the samples were prepared in controlled laboratory settings. Organoleptic 

assessment was carricd out by the panelists in addition to nutritional value analysis conducted in the laboratory. The 
nutritive value results demonstrate that the bajra spinach uttapam has 13.54g of protein and 7.33 mg of iron per 
serving as compared to 7.26 g and 1.33 mg respectively in the control recipe. However, rugi spinach uttapam has a 
higher calcium and iron content with a calculated value of 459.14 mg and 4.05 ng respectively per serving. The 
organoleptic evaluation also confimed great overall acceptability of both the innovations. 

For individuals seeking to make cco-friendly food choices as well as those who are health-conscious, this is a win 
win scenario. As long as we continue to place a high value on sustainable global wellness, millets are likely to play 
a significant role in our diets. 

Keywords: millets, utapam, sustainable, global, wellness 
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Uuapam is a popular South Indian breakfast food that is made from fermented rice and is caten all over India. 
Millet uttapam is a tasty and healthful twist on this traditional cuisine. Conversely, millet uttapam incorporates millet grains in place of part or all of the rice in the conventional uttapam batter, giving this well-liked dish a 
nutritious and wholesome twist. With the popularity of processed foods and fast food in today's world, it is critical that we retum to our ancestral ways and adopt traditional, healthful eating practices. There has been a surge in interest in reviving old recipes as concerns about sustainability and global wellbeing grow. Millet is one such 
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cultuns aOss the globe. 

-Nended gams thal arr consuned widely aroud the wOrld and have heen gwn lor 
highlv valucd tY ther nutntinal content and a great soure of antiOxdants, tther. 

mineals. Millets aIY a Tat plhon r people who ane kooking for healthier alternatives lo netined 
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Objectives 

tor is sukent, erushed and feruented with other lentils or curd to make millet ataam The htiler was 
on-stik aw 0 povide a light, tlutty and delectable texture, The millet uitaxam keeps its 

avor while enhancing its nutritious value. There are various health advantages to millet tam. Their 
iher ontent tàcilitates good blood sugar regulation, aids in digestion and increases satiety, which makes them 

llent option tor weight control. Strong bones are a esult of the availability of ital minerals like non, 
silium and magnesium: and oveall wellbeing is supported by antioxidants present in millets. 

These attgums aN adaptable in addition to being utrient-dense. They go well with a wide range of side dishes, 
mshuding tomato chutney, coconut chutney and sambhar, a vegetable stew made with lentils. You can have the 
millet utaum tor breakfast, as a light snack or even as a component of a vwell-balanced dinner. A delicious and 
nutritious substitute tor conventional uttapm, millet uttapam blends the health benetits of millet grains into a 
oular Inian mcal. Flavored, nutritious and adaptable, millet uttaxms ar a delicious option tor anytdy wishing 

w Cpand their culinary palette, satisty a health concem or avoid gluten. 

I. To promote sustainable development through the incorporation of novel appnaches to traitional eipes 
:. To develop and comnoditize novel, cost-effective procucts rieh in macronutrients as well as mieromutrients. 
3. To promote sustainable global wellness of the community by incorporation of millets in cvmmonty 

consumed recipe i.e. uttapam. 

Review of Literature 

The word mllet also known as food for poor, are small seeded grasses that helonging to the tanical tamily 
Poscee. Aceording to Bazile et al. (2015), they are renowned for their tlexibility and twlerange to a vancy oe 
climatic situations. Millets are categorizcd as coarse grains. Aeconing to Kothari et al. (2016), they cvmprisc a 
nunber of species, including foxtail millet (Setaria ialica), ingcr millet (Ekusine onauna), rart millet 
(Pemmisetum glaucum), and sorghum (Sorghum bicolor). 

A class ot grasses with tiny sceds called millets is grown as staple crops all over the world. ln couIISOU with 

main cereal erops like rice, wheat and maize, they require less water and fertilizer inputs. Millets aN suited tu 

small holder farmers and encourage agro-biodiversity because of their short gnwth eyele and ability to be gnwn in 

a variety of agro-ecological zones. Due to their decreased resource requirements, they also have a comparaively 
small carbon footprint (Kumar et al., 2018). 
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insecurity are common. 

Girowimg and l cating millets can make a substantial differencc in food security, cspecially in areas where hunger and 

fiod inse 

. health and the prevention of chronic diseases (Chandra-Hioe et al. 2019 and Abhishek 

to harsh environmental conditions and potential to address global food security 

nourish1ment, as they are well-suited for subsistence cultivation. They may be stored for long periods of time without 
esperiencing a major loss of nutrients and they yield well even in challenging circumstances. Governments and 

organizations can improve; rural livelihoods, lower poverty rates and incrcase vulncrable populations' access to food 
by supporting millet planting and value addition (Ravi ct al., 2020 and D. Patni et al., 2017). 

Methodology 

Small-scale farmers can rely on millets as a denendable source of revenue and 

Millets are suited for industrial applications because of a few distinctive qualities. For instance, finger millet straw 

Used tn make fiberboards and paper while foxtail millet (Setaria italica) starch is being investigated as a 
biodegradable packaging material (Pande, S. et al. 2019 and Eragoda, D. B. et al. 2021). Studies are being carried 
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investigate the possibilities for using finger and pearl millets, especially those belonging to the genus 
lasine. in the brewing industry. Cratt brews and malted drinks, among other unusual alcoholic beverages, can be 
ode with these millets. Although finger millet has a higher nutritional value than pearl millet, the latter has a 
Aistinct flavor. In addition, millets can be processed into a range of snack foods, such as roasted millet and granola 
and puff-based millets. According to (Fapetu S.E., 2020) and (Tharakan A.. 2019), these snacks have a low 
alvcemic index and a high nutrient content, making them healthier than conventional processed snacks. 

Millets have ganered attention again in recent times because of its many health advantages and ability to help with 
problems including food security, malnourishment and sustainable agriculture. As a result, there has been a notable 
increase in the creativity of new millets dishes that are more enticing and adaptable for contemporary diets. 
Traditionally, uttapam are usually made from fermented rice batter. But for the enhancement of the nutritional 
value of traditional uttapam, millets, curd and vegetables were used. The traditional uttapam served as control 
recipe (C) while two experimental versions comprised of incorporation of ragi (Tl) and bajra (T2) flour in place of Bce flour. The recipes were standardized and prepared under hygienic settings. Proximate analysis was carried out 
m laboratory settings in addition to organoleptic evaluation conducted by the panelists. 

Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org a189 



January 
LUz4, 

Voume ii, 
ISsue 

Rice Spinach Utapam (C) 

Ragi Spinach Utapam (T1) 

Bajra Spinach Utapam (T2) 
Rice Spinach Uttapam 
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ngurishing and delicious spin on the traditional uttapam recipe, rice spinach utapam combines spinach and rice 
o nrovide a filling and healthy breakfast or snack option (Fig. 2). Rice is a great source of protein and 
arbohydrates. With a higher dietary fiber content, spiach promotes digestive health, helps with satiety and aids in 
igestion. Apart from being abundant in vitamins, minerals and antioxidants, spinach is also high in iron, calcium 

and magnesium, as well as beta-carotene and potassium. 

Sr. No. 

1 

2. 

3. 

4. 

5. 

6 

7. 

Fig. I Preparation of Utupams in Laboratory 

8. 

Table 1; Ingredients for Rice Spinach Utapam 

Ingredient 

Rice 

Spinach 

Curry Leaves 

Coriander Leaves 

Green Chilly 

Eno Fruit Salt 

WwW.jetIr.org 19N2349-9 104) 

Salt 

Oi 

Quantity (g/ml) 

80 

50 

2.5 

1.25 

2 
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Method. for 
preparation of f Rice Spinach Uttapam 

2 
Afler 

cleaning. blanching and grinding, the spinach was made into a fine paste. 

3 
Chopped the coriander., green chili and curry leaves finely. 

slked rice in a dish of wateri for two to three hours. Ground it into a fine paste and Jet it ferment for a night. 

Added cuTy and lcoriander leaves, spinach paste and salt. 

< 
Stired and, added water as neccssary to achieve batter consistency. 

Mixed eno fruit salt thoroughly. 

- Greased the tawa with a few drops of oil. Poured a laddle of batter in the center of tawa, covered and cooked it 

ar two to thrcc minutes 

II. 

S. When the batter on top appeared a touch dry or overdone and the edges begin to become golden brown. Then, 
carefully lifted the ulapam, turned 

fronm the sides into the center. 

www.jetir.org t1349-102) 

The uttapam were ready to be served. 

Ragi Spinach Utapam 

over and allowed it to sit for two minutes by sliding a thin silicone spatula 

TIR 

Fig. 2 Rice Spinach Utapam 

Ragi spinach utapam is a wholesome and delectable take on the classic utapam recipe, made with spinach and 
ragi (finger millet) flour for a nutritious and satisfying breakfast or snack alternative (Fig. 3). High dietary fiber 
content, such as that found in ragi flour, facilitates satiety, aids in digestion and supports digestive health. 
Additionally rich in iron, calcium and magnesium are other important nutrients found in ragi. Ragi is a great option 
for anyonc with celiac discase or gluten sensitivity since it is naturally gluten-free. Vitamins A, C, beta-carotene, 
potassium and other minerals are among the many vitamins, minerals and antioxidants found this utapam. The 
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8. 
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1.25 

7. 

Oil 

2.5 

6. 

Green Chilly 

2.5 

5. 

Curry Leaves 

5 

4. 

Coriander Leaves 

3. 

Spinach 

50 
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Curd 

80 

1. 

Ragi Flour 

80 
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Bajnu Spinach Utapam 

Aara spinach 

able 3. 

uttapam 

alermative traditional utapam (ig. 4). They are nutrient-dense, devoid of gluten and suitable for vegan diets. Svor thenm as a healthy brcakfast or as a low-fat dinncr choice. The classic Mtapam, a popular morning dish in outh India. may be made even more tasty and hcalthful with addition of baira and spinach. Pcarl millet or bajra s a high protein, fiber and nutritional content. The addition of spinach to utlapam gives it a slight sweetness and oisture, making it a tastier and hcalthicr option. The ingredients uscd to make bajra spinach uttapam are listed in 
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Sr. No. 

1. 

are a terific way to add vegetables and millets to your dict. and they arc also a healthier 

2, 

3. 

4. 

5. 

Fig, 4 Bajra Spinach Uttapam 

Table 3: Ingredients for Bajra Spinach Utapam 

Ingredient 

Bajra Flour 

Curd 

www.jeur.0rg 15a-243- 194) 

Spinach 

Curry Leaves 

Coriander Leaves 

Quantity (g/ml) 

80 

80 

50 

5 
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Green Chilly 

Eno fruit Salt 

d for 
Preparation of Bajru Spinach Uitapam 

Results 

AJid e truit s salt and gently mixed it. 

Salt 

Oil 

flour with curd and water in a bowl and let the mixture for fermentation for a night. 

. Mat a pure of ispiinach and finely chopped the coriander, curry and green chili leaves. 

and coked it for two to three minutes. 

:4di the sninach paste. coriander leaves, cury leaves, green chili and salt. Added water as necessary to acquire 

-The atapam were ready to be served 
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2.5 

sPrekeated the twa and added a few drops of oil to grease. Poured a laddle of batter in the center of tawa, 

1.25 

.When the bater on top appeared a touch dry or overdone and the edges begin to become golden brown. Then. 

fully lifted the uttapam, turned it over and allowed it to sit for two minutes by sliding a thin silicone spatula 

im the sides into the center. 
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A. Nutritional Value Calculation of Control and Experimental Uttapams 

A abular presentation of the results of nutritional value of traditional uttapam (C) and innovative versions (Tl and 
using millet has been made, along with a graphical representation of the comparative analysis of millet recipes. 

The nutritive value tables have been made with reference to C. Gopalan's 1990 book Nutritive Value of Indian 
s. The suggested millet umapam 's cost comparison analysis has also been covered below in the fom of tables 

anxi figures. 

The two �istinctive millet utapams' nutritional values were calculated. Different green veggies were added to these 
wo uttapam to enhance its nutritional content. Protein, fibre, iron, calcium and B-carotene levels were shown to be 

higher in these millet recipes. 

The macronutrients and micronutrients found in rice spinach uttapam are displayed in Table 4. The results revealed 

that each serving of rice spinach uttapam furnished 320 Kcal of energy with 66.32 grams of carbohydrates, 7.26 
grams of protein and 3.02 grams of fat. The micronutrient contribution of this control uttapam recipe consists of 
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cach 

serving offragi spinach uttapam (T1) has 332 kcal of energy with 64.32 g of carbohydrates, 9.66 

wshes 

micronutricnts .viz. B - carotene 3930 ug, vitamin C 24.2 mg, calcium 459.14 mg and iron 4.05 mg. The pnein 
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oft 
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5. 

6 

tof this 
experimental recipe was found out to be 3.73g per serving. 
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Table 6: Nutritive Value Caleulation of Bajra Spinach Uttapam (T2) 

Ingredient 

Bajra Flour 

Curd 

Spinach 

Coriander 

Leaves 

Curry 
Leaves 

Green 

Chilly 

Oil 

Total 

Quantity Encrgy Carbohydrate Protein 
(g/ml) 

80 

80 

50 

JETIR2401023 

2.5 

(Keal) 

Recipe 

288 

23.2 

13 

2.2 

10.8 

0.72 

18 

356 

Rice Spinach Uttapam (C) 

Ragi Spinach Utapam (T1) 

Bajra Spinach Uttapam (T2) 

(g) 

54 

3.68 

1.45 

0.3 

1.83 

0.06 

61.32 

9.28 

1.0 

0.16 

0.6 

Carbohydrate 
(g) 

Fat (g) 

66.32 

4 

64.32 

0.08 

0.06 0.014 

61.32 

0.35 

13.54 6.47 

0.02 

0.01 

Fibre 

(g) 

0.96 

0.3 

0.06 

0.32 

0.17 

1.81 

Protein 

www.jeur.org 1343-51D4) 

(g) 

7.26 

9.66 

13.54 

Carotene 

(ug) 

105.6 

0.48 

2790 

345.8 

756 

4.2 

Vit. C 

(mg) 

Table 7: Macronutrients Comparison of Control and Experimental Uttapam Recipes 

0.8 

Fat 

(g) 

6.6 

0.2 

14 

5.02 

3.51 

2.6 

6.47 

Calcium 

(mg) 

33.6 

96 

4002 24.2 217.54 

36.5 

9.2 

41.5 

0.74 

Fibre 

(g) 

1.01 

3.73 

1.81 
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Iron 

(mg) 

6.4 

0.16 

0.57 

0.06 

0.04 

0.1 

7.33 
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Fig. 6 Micronutrients' Comparison of Control and Experimental Utapam Recipes 

4500 

Table 8 and Fig. 6 display the comparison of micronutrients appraisal in the nutritional value of experimental 

dtapams as compared to the control utapam recipe. The graphical representation clearly states that both the 
Pxperimental versions of uttapams have shown an increment in B-carotene content with 3896 Mg in control uttapam, 

3930 pg in ragi spinach uttapam and 4002 ug in bajra spinach uttapam. There has been a great appraisal of 

calcium content per serving of ragi spinach uttapam with 459.14 mg as compared to 95.94 mg in the control recipe. 

It is also evident that there has been a considerable increment in the amount of iron present in both the innovations 

with 1.33 mg, 4.05 mg and 7.33 mg per serving respectively in rice, ragi and bajra uttapams. However, vitamin C 

resent in all three uttapam recipes in almost same. 

The cost value calculations for the two innovative experimental versions of millet uttapams and control rice recipe 
are shown in Tables 9, 10 and 11. 
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Table 11: Cost Analysis of Bajra Spinach Uttapam 
Name of the Ingredient 

Bajra Flour 

Spinach 

Curd 

Coriander Leaves 

Curry Leaves 

Green Chilly 

Oil 

Eno Fruit Salt 

Salt 

Quantity 

JETIR2401023 

(g/ml) 

Recipe 

Rice Spinach Uttapam (C) 

80 

50 

Ragi Spinach Utapam (T1) 

80 

Bajra Spinach Utapam (T2) 

2.5 

1.25 

3 
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Total 

Table 12: Cost Comparison of Control and Experimental Uttapams 

Cost (Rs.) 

It was discovered that the values of the three types of spinach uttapam i.e. rice, ragi, , and bajra were calculated to 

11,55 

Cost 

he Rs. 11.55, Rs. 18.15 and Rs. 18.90 per serving respectively. These values are reasonably priced for all. However, the inclusion of veggies and the use of millets haven't driven up the price unnecessarily. Instead, these innovations are value additions which greatly improve the taste, diversity and nutritional content of this widely consumed traditional dish, creating new business prospects for vendors. Additionally, these additions will improve community health thereby reaching our goal of global welness. 
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(Rs.) 

18.90 
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2.25 

0.08 

18.90 
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Comparison of Organoleptic Evaluation of Control and Experimental Utapams 
S. No. 
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Overall 
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Rice Spinach Uttapam (C) Ragi Spinach Uttapam (T1) Bajra Spinach Utapam (T2) 

Fig. 8: Comparison of Organoleptic Evaluation of Control and Experimental Utapams 

The panclists' average evaluations for the texture and aroma of different uttapam are shown in the graph above. It is 
clearly indicated that the control uttapam (C) has the lowest rating, with an average score of 7.6 while T1 (ragi 
apam) and T2 (bajra utapam) have comparatively higher average scores i.e. 7.9 and 8.1 respectively. The graph 
above also shows that bajra spinach utapam's average score for color and appearance is 8.0 which is the maximum 
while the rice spinach uttapam 's score is the lowest (7.7). The findings also show that ragi millet replacement has a 
significant impact on appearance and color. 

The panclists' replies were graphed and it was evident from graph that Ti had the highest taste score too (8.4), 
whereas the control uttapam scored (7.8). This is yet another unequivocal sign that ragi millet addition has 

improved the uttapam's taste with a score mcan value of 8.2. 
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.jNreasing need foor better lood options in the nodern day is demonstrated by the popularity of millet-based 

was 
substantial correlation between the characteristics, as a result, there is a significant relationship 

tlavor, taste. ,color, appcaranee and overall acceptability. 

in esponse to the rise in dict-related disorders. Due to their high nutritional content and ability to fight 
sSe, millets have become a popular ingredient among those looking to enhance their overall health and well-

with our cultural heritage and support sustainable agriculture. Millet is a nutritious, gluten-free and 

INtaINable orain that can cnhance the nutritional valuc of traditional recipes and promote global wellness. By 

4 

Promoting sIustainable global wellness by incorporating millet into traditional recipes is an important step 
sa healthier and more sustainable future. By embracing traditional cooking methods and ingredients, we can 

Morating millet into radittonal recipes, we can support small-scale farmers, reduce the environmental impact 

igriculture and provide access to nutritious and sustainable ingredients for people around the world. It is time to 
lgbrate the diversity of traditional recipes and embrace the power of millet for a healthier and more sustainable 
world. By adding millet to a variety of recipes, including time-honored favorites, people can make healthy dietary 
hoices while still enjoying their favorite flavors. With diet-related disorders on the rise, there is a growing necd for 
lhcalthier food options; which is reflected in the growing popularity of millet-based recipes. Millets are a healthy 
substitute that can be incoporated into well-liked traditional recipes, making them a win-win for people looking to 
cat less and for those who want to be ecologically conscientious. Millets will certainly remain a staple of our meals 

long as we keep the sustainability of our world and our own well-being as our top priorities. These are healthy. 
nutrient-dense and perhaps healthier food options, according to the study's findings on the nutritional content of 
millets uttapams. 
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