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Abstract 

Traditional Indian food systems represent a powerful confluence of dietary diversity, 

regional biodiversity, culinary wisdom and cultural continuity. However, 

contemporary food environments are increasingly shaped by convenience-driven 

consumption, reduced household processing time and declining use of underutilized 

nutrient-rich grains. The present study was undertaken to develop and evaluate 

traditional Indian recipes formulated with a functional extruded flour prepared using 

blue pea flower powder, kodo millet, finger millet and milk protein. Blue Pea-Millet-

Milk Protein Extrudates (BPMMPE) were prepared using ragi, kodri, whey protein 

concentrates and blue pea flower powder at 0%, 5% and 10% incorporation levels. 

The extrudates were converted into flour and substituted at a fixed 15% level in 

eighteen standardized traditional Indian recipes representing breakfast foods, snacks, 

soups, beverages and desserts. Nutritive values were calculated using the Indian Food 

Composition Tables, 2017. Sensory evaluation was conducted by semi-trained panel 

members from the Department of Foods and Nutrition using a 9-point hedonic scale. 

The results demonstrated that recipes containing 5% blue pea flower incorporated 

BPMMPE flour showed the most consistent overall acceptability, with high scores for 

idli, mathri, idada, dosa, phirni, sattu drink and dudhi pudla. The findings indicate that 

extruded functional premixes can serve as a practical bridge between traditional food 

heritage and modern convenience by improving nutritional relevance, visual appeal 

and ease of use without compromising sensory acceptance. The study supports the 

development of culturally rooted, nutritionally meaningful and contemporary-ready 

food innovations. 
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Introduction 

Food consumption patterns in India are undergoing rapid transformation due to urbanization, time scarcity, work-related mobility 

and the growing appeal of ready-to-eat and convenience foods. This transition has weakened the regular use of many traditional 

food practices that historically relied on diverse grains, millets, pulses, seasonal ingredients, household processing, fermentation 

and region-specific cooking techniques (Yadav and Mishra, 2017) [12]. While convenience has become essential for contemporary  

https://doi.org/10.54660/IJSSER.2026.5.3.54-64


 International Journal of Social Science Exceptional Research www.allsocialsciencejournal.com 

 
    55 | P a g e  

 

consumers, the nutritional quality of many modern 

convenience foods remains a concern because of higher 

dependence on refined ingredients, excess fat, energy density 

and reduced dietary diversity. 

Traditional Indian food systems provide an important 

counterpoint to this dietary transition. They are not merely 

recipes; they are locally adapted systems of nourishment, 

culinary skill, ingredient biodiversity and cultural identity. 

Foods such as idli, dosa, dhokla, idada, thepla, bhakri, 

khakhra, ambil, sattu, phirni and modak carry deep regional 

relevance and use techniques such as fermentation, steaming, 

roasting, pan-cooking, simmering and controlled frying 

(Kumari and Sinha, 2025) [6]. These methods can be 

strategically combined with food science innovations to make 

traditional foods more compatible with modern lifestyles 

without disconnecting them from their cultural roots. 

Millets have renewed importance in this context. Finger 

millet (Eleusine coracana) and kodo millet (Paspalum 

scrobiculatum) are nutrient-dense and climate-resilient 

grains associated with dietary fiber, minerals and slow-

digesting carbohydrates. Their incorporation into 

contemporary foods supports both nutritional diversity and 

sustainability. Whey protein concentrate offers high-quality 

milk protein and can enhance the protein value of cereal- and 

millet-based formulations (Tang et al., 2009) [11]. Blue pea 

flower, locally known as Aparajita and botanically referred 

to as Clitoria ternatea, is increasingly valued as a natural blue 

colorant and as a source of anthocyanin-rich bioactive 

compounds (Lakshan et al., 2019) [7]. Studies have reported 

its antioxidant potential, health-promoting phytochemicals 

and food application value (Jeyaraj, et al., 2021, Chusak, et 

al., 2018, Sahu, et al., 2023, Multisona et al., 2024) [5, 1,10, 9] 

The application of blue pea flower to traditional recipes is 

especially relevant because natural color, novelty and 

perceived functional value can improve the appeal of 

traditional foods for younger and urban consumers. Kumari 

and Sinha in 2025[6] developed butterfly pea flower 

incorporated traditional products such as pittha, pulao, kheer, 

pulut inti and lemonade and reported good organoleptic 

acceptability, suggesting that blue pea flower can be 

successfully introduced into culturally familiar recipes. 

However, the present study advances this idea further by 

using blue pea flower not merely as an extract or colorant, but 

as part of an extruded millet-milk protein premix that can be 

incorporated into a wide range of traditional Indian recipes.  

Extrusion technology is particularly relevant for such an 

approach. It can transform millets, proteins and functional 

ingredients into stable, convenient and versatile products. 

Extruded products can be dried, milled and used as flour or 

premix, thereby reducing preparation complexity and 

increasing the everyday feasibility of functional ingredients 

(Guy, 2001, Geeta et al., 2014) [4]. A premix prepared through 

extrusion can therefore serve as a bridge between traditional 

food wisdom and contemporary needs for convenience, 

storage stability, visual appeal and nutritional density. The 

present study was conceptualized with this relevance and 

aimed to develop and evaluate traditional Indian recipes 

formulated using BPMMPE. 
 

 
 

Fig 1: Graphical representation of the Conceptual Framework: Revitalising Traditional Foods through Functional Extrudate Premix 

 

Objectives 

The study aimed to develop and evaluate traditional Indian 

recipes incorporating BPMMPE flour enriched with blue pea 

flower powder. It involved developing BPMMPE using 

finger millet, kodo millet, whey protein concentrates and blue  

pea flower powder, standardizing selected recipes with a 

fixed level of BPMMPE incorporation, calculating their 

nutritive value using IFCT 2017, and evaluating sensory 

acceptability through a semi-trained panel using a 9-point 

hedonic scale to identify the most acceptable formulation. 
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Materials and Methods 

Study Design and Locale 

The study followed a product development and sensory 

evaluation design. The extrusion process was carried out at 

SMC College of Dairy Science, Kamdhenu University, 

Anand. Recipe standardization, product development and 

sensory evaluation were conducted at the Department of 

Foods and Nutrition, Faculty of Family and Community 

Sciences, The Maharaja Sayajirao University of Baroda, 

Vadodara. The proximate analysis of the raw ingredients 

utilized in the preparation of extrudates was carried out at the 

National Institute of Food Technology, Entrepreneurship and 

Management, Kundli, Sonipat, Haryana. Ethical clearance 

was obtained from the Institutional Medical Ethics 

Committee of the Department of Foods and Nutrition under 

approval number IECHR/FCSc/M.Sc./10/2024/45. 

 

Selection and Standardization of Traditional Recipes 

Eighteen traditional Indian recipes were selected based on 

cultural significance, regular household use, familiarity, 

diversity of culinary techniques and suitability across 

different meal occasions. The selected recipes included 

breakfast preparations, snacks, soups, beverages and desserts. 

Standardization was carried out for portion size, ingredient 

quantities, cooking time and method. The intention was not 

to displace the original recipe identity but to introduce a 

functional extrudate flour in a controlled and acceptable 

manner. 
 

Table 1: Selected Traditional Indian Recipes and Culinary Classification 
 

Recipe Meal category Major cooking method Serving Basis 

Upma Breakfast Stir-frying + simmering 1 cup (150 g) 

Dhokla Breakfast/Snack Fermentation + steaming 100 g 

Appam/Appe Breakfast/Snack Fermentation + appe-pan cooking 100 g 

Idli Breakfast Fermentation + steaming 100 g 

Dosa Breakfast Fermentation + pan cooking 100 g 

Idada Breakfast/Snack Fermentation + steaming 100 g 

Bhakri Breakfast/Bread Pan cooking 80 g 

Thepla Bread Pan cooking 60 g 

Pudla/Chilla Breakfast Pan cooking 100 g 

Mathri Snack Deep frying 30 g 

Methi Khakhra Snack Pan roasting 30g 

Vegetable cutlet Snack Shallow frying 75 g 

Ambil Soup/Beverage Boiling + simmering 200 g/ml 

Kutki Pej Soup/Beverage Boiling + simmering 200 g/ml 

Sattu Pej Beverage Mixing/cooling 200 g/ml 

Ukadiche Modak Dessert/Sweet Steaming 70 g 

Sheera Dessert/Sweet Roasting + simmering 100 g 

Phirni Dessert/Sweet Boiling + simmering/chilling 120 g 
Note: Serving sizes are expressed as approximate cooked weights corresponding to the standardized recipe portions used for nutritive value calculation. For 

liquid and semi-liquid preparations, 1 ml was considered approximately equivalent to 1 g. Nutritive values were calculated using Indian Food Composition 
Tables, 2017.

 

Development of Blue Pea-Millet-Milk Protein Extrudate 

Flour 

BPMMPE formulation was developed using ragi, kodri, 

whey protein concentrate-80 and blue pea flower powder. 

Three variations were prepared with blue pea flower powder 

at 0%, 5% and 10% incorporation levels. The flour blends 

were conditioned, homogenized, sieved and equilibrated 

before extrusion. The extruded product was air dried at 100°C 

for 30 minutes and milled into flour for recipe incorporation. 

This premix was intended to combine the nutritional 

strengths of millets and milk protein with the color and 

bioactive relevance of blue pea flower. 

BPMMPE formulation was expressed on a flour-basis 

method. Ragi and kodri were used as the base millet flour 

blend in a 70:30 ratio, representing 100 parts of the millet 

flour base. To this base, WPC-80 was added at 10 parts, salt 

at 1 part and vanilla extract at 0.4 parts. Blue pea flower 

powder was incorporated at three levels, i.e. 0, 5 and 10 parts 

to develop BPMMPE-0, BPMMPE-5 and BPMMPE-10, 

respectively. Thus, the formulation was designed to keep the 

millet base constant while varying only the blue pea flower 

powder level for comparative product development. 
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Fig 2: Process Flow for Development of BPMMPE flour 

 

Proximate Analysis of Raw Materials 

Finger millet, kodo millet and blue pea flower powder were 

analyzed for energy, protein, carbohydrate, crude fiber, fat, 

moisture and total ash using standard methods (Horwitz and 

Latimer, 2019). The proximate data provided the scientific 

basis for ingredient selection and for understanding the 

contribution of each raw material to the final premix. 

 

Table 2: Proximate Composition of Raw Materials Used for BPMMPE 
 

Raw material Energy (kcal/100 g) Protein (g%) CHO (g%) Crude fiber (g%) Fat (g%) Moisture (g%) Ash (g%) 

Finger millet (ragi) 344.62 9.08 74.78 2.68 1.02 12.78 2.34 

Kodo millet (kodri) 357.94 10.91 74.21 0.92 1.94 12.69 0.25 

Blue pea flower powder 398.72 20.52 61.52 0.1 7.84 4.05 6.07 

Incorporation of BPMMPE Flour into Traditional 

Recipes 

The developed BPMMPE flour was incorporated at a fixed 

level of 15 % in each standardized recipe by replacing an 

equivalent amount of the main flour or base ingredient. Each 

recipe was prepared in three variants based on the blue pea 

flower level in the incorporated extrudate flour, namely 0 % 

BPF, 5 % BPF and 10 % BPF. This enabled comparison of 

the sensory response to increasing blue pea flower 

incorporation while maintaining the same level of extrudate 

flour substitution. 

 

Nutritive Value Calculation 

Nutritive values of the standardized recipes were computed 

using the Indian Food Composition Tables, 2017 (Longvah, 

et al., 2017) [8]. Energy, protein, carbohydrate, fat, fiber, 

calcium, iron, potassium and sodium were calculated for the 

developed recipes. The nutritive values were included to 

support evidence-based recipe communication and to help 

translate the laboratory-developed products into practical 

household and educational applications. 

 

Selection of Semi-trained Panel and Sensory Evaluation 

35 Semi-trained panel members were selected from the 

Department of Foods and Nutrition. Participation was 

voluntary and informed consent was obtained prior to 

evaluation. Selection considered willingness to participate, 

sound health, absence of allergy to ingredients used in the 

recipes and ability to understand the sensory scorecard. A 

semi-structured questionnaire collected baseline details 

including awareness of millets, blue pea flower, extrusion 

processing and whey protein concentrate. Sensory evaluation 

was conducted using a 9-point hedonic scale where higher 

scores indicated greater acceptability. The samples were 

prepared in coded form and evaluated for overall 

acceptability across 0 %, 5 % and 10 % BPF variants. 
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Fig 3: Process Adopted for Sensory Evaluation of BPMMPE Incorporated Recipes 

 

Data Recording and Analysis 

Data from sensory scorecards and questionnaires were 

entered in Microsoft Excel. Frequencies, percentages, mean 

and standard deviation were used to summarize panel 

characteristics, ingredient awareness and sensory scores. 

Overall acceptability of 0%, 5% and 10% BPF formulations 

was compared using Welch’s one-way ANOVA, as variances 

were unequal. Significance was set at p < 0.05. The analysis 

identified the BPF level with optimum sensory acceptability, 

traditional appeal and functional relevance. 

 

Results and Discussion 

Ingredient and Extrudate Development  

The raw material composition indicated that the selected 

ingredients were nutritionally complementary. Finger millet 

and kodo millet contributed complex carbohydrates and 

millet-based dietary diversity, while blue pea flower powder 

showed higher protein, energy and ash content than the millet 

ingredients. The high ash value of blue pea flower powder 

indicates its mineral contribution, while its natural pigment 

and phytochemical profile provide additional functional 

relevance. Whey protein concentrate was included to 

improve protein quality and to position the premix as more 

nutritionally useful than a cereal-only formulation. 

The development of BPMMPE flour is significant because it 

transforms several individual ingredients into a single ready-

to-use premix. This has practical value in contemporary 

households where preparation time, ingredient handling and 

cooking convenience strongly influence food choices. The 

premix approach also allows functional ingredients to be 

introduced into familiar traditional recipes without requiring 

consumers to completely change their dietary habits. 

Moreover, as extrusion is a high-temperature short-time 

(HTST) processing method, it helps reduce moisture and 

microbial load, thereby contributing to improved product 

stability and extended shelf life. 

 

Nutritive Value of BPMMPE Incorporated Recipes 

The nutritive value of the developed recipes reflected the 

diversity of the recipe types. Fermented and steamed recipes 

such as idli, dhokla and idada provided culturally familiar 

breakfast and snack options. Pan-cooked recipes such as 

thepla, bhakri and pudla retained their role as traditional meal 

components. Sattu drink, ambil and little millet soup 

represented lighter beverage and soup formats, while phirni, 

sheera and modak demonstrated that the premix can also be 

applied to traditional sweets. This range of applications 

shows that BPMMPE flour is a versatile ingredient rather 

than a single-product innovation. 
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Fig 4: BPMMPE Incorporated Recipes 

 

Table 3: Macronutrient Composition of Selected BPMMPE Incorporated Recipes (Serving Size) 
 

Recipe Energy (kcal) Protein (g) CHO (g) Fat (g) Fiber (g) 

Upma 174 5.00 23.58 6.00 13.00 

Dhokla 190 11.01 23.89 3.00 6.00 

Appam/Appe 212 15.73 34.79 4.90 2.00 

Idli 225 6.60 43.20 2.10 2.00 

Dosa 234 6.66 43.20 3.10 2.00 

Idada 221 6.30 40.59 1.20 6.00 

Bhakri 154 3.59 21.80 5.50 3.00 

Thepla 205 5.93 27.64 7.60 4.00 

Pudla/Chilla 223 7.05 32.87 6.60 6.00 

Mathri 170 3.55 19.18 8.60 3.00 

Methi Khakhra 76 2.37 12.83 1.50 2.00 

Vegetable cutlet 98 1.94 11.30 5.00 0.97 

Ambil 104 3.26 15.16 3.30 73.00 

Kutki Pej 97 2.56 14.86 2.84 2.00 

Sattu drink 47 2.28 8.27 0.50 2.00 

Ukadiche Modak 157 2.21 20.82 7.21 1.00 

Sheera 215 4.84 26.66 9.80 2.00 

Phirni 248 7.41 27.07 12.00 1.00 

 

Table 4: Mineral Composition of Selected BPMMPE Incorporated Recipes (Serving Size) 
 

Recipe 
Calcium 

(mg) 

Iron 

(mg) 

Potassium 

(mg) 

Sodium 

(mg) 

Upma 15.00 1.20 152.00 203.00 

Dhokla 37.00 3.10 501.00 212.00 

Appam/Appe 28.00 1.00 220.00 206.00 

Idli 14.00 0.90 194.00 204.00 

Dosa 14.00 0.90 194.00 204.00 

Idada 27.00 5.00 172.00 204.00 

Bhakri 11.00 1.40 106.00 81.00 

Thepla 87.00 2.50 199.00 210.00 

Pudla/Chilla 64.00 2.70 299.00 206.00 

Mathri 9.70 1.20 109.00 202.00 

Methi Khakhra 24.00 1.10 73.50 82.00 

Vegetable cutlet 6.67 0.51 145.65 227.62 

Ambil 162.00 1.00 167.00 100.00 

Kutki Pej 17.16 0.34 107.00 208.00 

Sattu drink 8.20 0.90 135.00 82.00 

Ukadiche Modak 9.40 1.50 77.60 3.30 

Sheera 75.00 0.90 155.00 18.00 

Phirni 191.00 0.30 217.00 46.00 
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The recipes demonstrated varied nutritional roles. Appam, 

dhokla, idli, dosa, idada and phirni contributed meaningful 

protein within familiar formats. Thepla, pudla, bhakri and 

khakhra represented practical applications in everyday meal 

patterns. Sattu drink and little millet soup offered lighter 

options, while modak and sheera retained cultural and festive 

significance. Thus, BPMMPE flour can support both 

everyday and occasion-specific culinary use. The integration 

of millets and milk protein into such recipes also strengthens 

the nutritional relevance of traditional food systems for 

modern consumers. 

 

Semi-trained Panel Selection and Awareness Profile 

Baseline information from the semi-trained panel supported 

the appropriateness of the sensory evaluation. Most panel 

members were familiar with at least one millet, particularly 

pearl millet, sorghum and finger millet. Awareness of kodo 

millet was lower, suggesting that the study also has an 

educational role in promoting underutilized millets. 

Awareness of blue pea flower and extrusion processing was 

moderate, while actual consumption of blue pea flower 

incorporated foods was low. This indicates that the panel 

represented a realistic consumer-like context: familiar with 

traditional foods and millets, but still exposed to blue pea 

flower as a relatively novel ingredient. 

Table 5: Semi-trained Panel Selection and Ingredient Awareness Profile 
 

Indicator Response/awareness (%) 

Familiar with at least one millet 97.4 

Aware of blue pea flower 64.0 

Aware of BPF benefits 56.0 

Consumed BPF-incorporated food 13.0 

Aware of extrusion processing 64.0 

Aware of extruded food products 26.0 

Aware of pearl millet 87.2 

Aware of finger millet 53.8 

Aware of kodo millet 33.3 

 

 
 

Fig 5: Millet Familiarity Among Semi-Trained Panelists 

 

 
 

Fig 6: Panel Selection and Ingredient Awareness Profile
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Sensory Acceptability of BPMMPE Incorporated Recipes 

The overall acceptability results showed a clear pattern. 

Across most recipes, the 5% BPF incorporated BPMMPE 

flour achieved the highest mean score compared with the 0% 

and 10% variants. This suggests that moderate incorporation 

of blue pea flower provided a favourable balance between 

visual novelty, sensory familiarity and functional appeal. At 

the 10% level, certain recipes retained high scores but some 

showed a decline, likely because the stronger blue coloration 

or altered sensory cues may have exceeded the familiarity 

threshold for traditional dishes. 

 

Table 6: Overall Acceptability of BPMMPE Flour Incorporated Traditional Recipes (Mean±SD) 
 

Recipe 0% BPF 5% BPF 10% BPF Most Acceptable Variant 

Thepla 7.39 ± 1.02 7.96 ± 0.76 8.00 ± 0.90 10% BPF 

Upma 6.78 ± 0.97 7.46 ± 0.94 7.25 ± 0.98 5% BPF 

Little Millet Soup 6.36 ± 0.74 7.18 ± 0.84 6.60 ± 0.95 5% BPF 

Vegetable Cutlet 6.50 ± 1.10 7.40 ± 0.85 7.00 ± 0.94 5% BPF 

Methi Khakhra 6.90 ± 1.32 7.80 ± 1.08 7.70 ± 1.14 5% BPF 

Dudhi Pudla 7.30 ± 0.66 8.00 ± 0.90 7.80 ± 0.83 5% BPF 

Idada 7.40 ± 0.97 8.10 ± 0.87 7.90 ± 0.93 5% BPF 

Dosa 7.50 ± 0.93 8.09 ± 0.76 8.00 ± 0.82 5% BPF 

Idli 7.60 ± 0.91 8.30 ± 0.77 8.10 ± 0.80 5% BPF 

Dhokla 7.30 ± 1.17 7.90 ± 0.78 7.80 ± 0.92 5% BPF 

Ambil 6.80 ± 0.84 7.30 ± 1.15 6.60 ± 1.56 5% BPF 

Appam / Appe 7.40 ± 1.09 7.90 ± 0.87 8.03 ± 0.91 10% BPF 

Ukadiche Modak 7.20 ± 1.14 8.00 ± 0.94 7.70 ± 0.92 5% BPF 

Sheera 6.08 ± 1.18 7.13 ± 1.27 6.08 ± 1.63 5% BPF 

Phirni 7.30 ± 0.91 8.06 ± 0.98 7.63 ± 1.03 5% BPF 

Mathri 7.50 ± 0.99 8.20 ± 0.67 8.10 ± 0.78 5% BPF 

Bhakri 7.26 ± 0.90 7.97 ± 0.71 7.60 ± 0.93 5% BPF 

Sattu Drink 7.23 ± 1.04 8.06 ± 0.73 7.90 ± 0.92 5% BPF 

Pooled Mean Acceptability 7.11 ± 1.153ᵃ 7.82 ± 0.963ᶜ 7.63 ± 1.087ᵇ 5% BPF 
Note: Values are expressed as Mean ± SD on a 9-point hedonic scale. BPF: Blue Pea Flower; BPMMPE: Blue Pea-Millet-Milk Protein Extrudate. Pooled 
formulation-wise comparison was carried out using Welch’s one-way ANOVA. Different superscript letters in the pooled mean row indicate statistically 

significant differences among formulations at p < 0.05.

 

Statistical Analysis  

Overall acceptability scores were expressed as Mean ± SD. 

The sensory scores obtained for the three formulations, 

namely 0% BPF, 5% BPF and 10% BPF, were compared 

using Welch’s one-way ANOVA, as the assumption of 

homogeneity of variance was not satisfied. Levene’s test 

showed unequal variances among the groups; therefore, 

Welch’s ANOVA was considered more appropriate than 

conventional one-way ANOVA. The level of significance 

was set at p < 0.05. 

Welch’s one-way ANOVA showed a statistically significant 

difference in the overall acceptability scores among the three 

BPMMPE formulations, F (2, 1133) = 66.0, p < 0.001. The 

pooled mean acceptability score was highest for the 5% BPF 

formulation (7.82 ± 0.963), followed by the 10% BPF 

formulation (7.63 ± 1.087) and the 0% BPF formulation (7.11 

± 1.153). 

 

 
 

Fig 7: Sensory Scores of BPMMPE Incorporated traditional recipes 

 

The sensory evaluation findings demonstrated that 

incorporation of BPMMPE flour improved the overall 

acceptability of traditional Indian recipes. The 5% BPF 

formulation obtained the highest pooled mean score, 

indicating that moderate incorporation of blue pea flower 

powder provided an optimum balance between sensory 

appeal, visual novelty and familiarity of traditional taste. The 

10% BPF formulation also remained well accepted, but its 

slightly lower pooled score compared with the 5% variant 

suggests that higher incorporation may have intensified the 

colour or influenced sensory perception in some recipes. 

Among the 18 recipes, the 5% BPF variant was the most 
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preferred formulation for the majority of products, including 

Upma, Little Millet Soup, Vegetable Cutlet, Methi Khakhra, 

Dudhi Pudla, Idada, Dosa, Idli, Dhokla, Ambil, Modak, 

Sheera, Phirni, Mathri, Bhakri and Sattu Drink. The 10% BPF 

variant was preferred in Thepla and Appam/Appe, suggesting 

that certain recipes may tolerate higher levels of blue pea 

flower incorporation due to their inherent flavour, texture or 

preparation method. 

Overall, all formulations recorded mean scores above 7 on 

the 9-point hedonic scale, indicating that the BPMMPE-

incorporated traditional recipes were generally liked by the 

semi-trained panel. However, the statistically higher pooled 

acceptability of the 5% BPF formulation establishes it as the 

most suitable level for incorporation into traditional recipes. 

These results support the potential of blue pea flower-

enriched millet-milk protein extrudate flour as a convenient, 

culturally acceptable and functional premix for revitalising 

traditional Indian foods in contemporary diets. 
 

 
 

Fig 8: Highest Rated Recipes at the 5% BPF Level 

 

Idli obtained the highest acceptability score at the 5% BPF 

level (8.30±0.77), followed by Mathri (8.20±0.67), Idada 

(8.10±0.87), Dosa (8.09±0.76), Phirni (8.06±0.98), Sattu 

drink (8.06±0.73), Dudhi Pudla (8.00±0.90) and Modak 

(8.00±0.94). The high acceptability of fermented and 

steamed products such as idli, dosa, dhokla and idada is 

important because these recipes are widely consumed and can 

act as effective carriers of functional extruded flour. The 

acceptance of phirni, modak and sheera further indicates that 

traditional desserts can also accommodate functional 

innovation when formulation levels are controlled. 

The sensory findings are supported by earlier work on 

butterfly pea flower incorporation in traditional recipes. 

Kumari and Sinha reported high organoleptic acceptability of 

butterfly pea flower incorporated products such as pittha, 

kheer, pulut inti, lemonade and pulao [5]. In the present 

study, the use of blue pea flower as part of an extruded millet-

milk protein premix expands its application across a larger 

range of Indian recipes and demonstrates that blue pea flower 

can be functionally and aesthetically integrated into 

traditional food formats. 

 

Table 7: Most Acceptable Formulation for Each Recipe Based on Overall Acceptability 
 

Recipe Most acceptable formulation Highest mean score 

Thepla 10% BPF 8.00 

Upma 5% BPF 7.46 

Little millet soup 5% BPF 7.18 

Vegetable cutlet 5% BPF 7.40 

Methi Khakhra 5% BPF 7.80 

Dudhi Pudla 5% BPF 8.00 

Idada 5% BPF 8.10 

Dosa 5% BPF 8.09 

Idli 5% BPF 8.30 

Dhokla 5% BPF 7.90 

Ambil 5% BPF 7.30 

Appam/Appe 10% BPF 8.03 

Modak 5% BPF 8.00 

Sheera 5% BPF 7.13 

Phirni 5% BPF 8.06 

Mathri 5% BPF 8.20 

Bhakri 5% BPF 7.97 

Sattu drink 5% BPF 8.06 
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Relevance to Traditional Food Systems in the 

Contemporary World 

The present study demonstrates that traditional food systems 

can be modernised without losing their identity. The 

approach does not promote replacement of traditional foods 

with industrially unfamiliar products; instead, it uses food 

science to strengthen familiar recipes. This is particularly 

important in India, where food acceptance is closely linked to 

taste memory, region, religion, household practices, festivals 

and family routines. Introducing a functional premix into 

familiar recipes can improve the probability of long-term 

acceptance because the consumer is not asked to abandon 

existing food habits. 

The use of BPMMPE flour also addresses the contemporary 

need for convenience. Modern consumers may value 

traditional recipes but may avoid them due to preparation 

time, ingredient handling and lack of planning. A stable 

extrudate flour or premix can simplify the incorporation of 

millets, milk protein and blue pea flower into recipes such as 

dosa, idli, thepla, khakhra, pudla, soup, sattu drink and 

desserts. This gives the premix potential for home kitchens, 

recipe booklets, nutrition education, institutional feeding, 

small-scale entrepreneurship and functional food product 

development. 

The study therefore contributes to a broader food-system 

narrative: traditional foods can become carriers of 

contemporary nutrition when supported by appropriate 

processing, formulation and sensory validation. The premix 

model may help revive underutilized millets, diversify diets, 

add natural color, reduce dependence on artificial additives 

and improve protein quality. It also has educational value 

because it can familiarise consumers with ingredients such as 

kodo millet and blue pea flower, which are nutritionally 

relevant but still underrepresented in everyday urban diets. 

 

Practical Implications 
 

Table 9: Practical Implications of the Study 
 

Application area Implication 

For households 
BPMMPE flour can function as a convenient premix for enriching familiar recipes without changing cooking 

habits substantially. 

For nutrition education The recipes can be used to demonstrate how traditional foods can be redesigned as functional foods. 

For food product 

development 

The 5% BPF formulation may serve as an optimised level for further product trials, scale-up and consumer 

testing. 

For millet promotion The premix approach can increase the practical use of finger millet and kodo millet in urban diets. 

For recipe booklets Highly acceptable recipes can be documented with ingredients, methods and nutritive values for public use. 

Conclusion 

The present study successfully developed and evaluated 

traditional Indian recipes using Blue Pea-Millet-Milk Protein 

Extrudate flour prepared from finger millet, kodo millet, 

whey protein concentrates and blue pea flower powder. The 

flour was incorporated at a fixed 15% level in eighteen 

standardized traditional recipes across breakfast, snack, 

beverage, soup and dessert categories. Nutritive value 

calculation using IFCT provided a systematic nutritional 

profile of the developed recipes, while sensory evaluation by 

semi-trained panel members identified the 5% BPF 

formulation as the most consistently acceptable level. 

The findings show that extruded functional premixes can 

provide a meaningful pathway for revitalising traditional 

foods in the contemporary world. BPMMPE flour improved 

the convenience potential of traditional recipes, introduced 

millets and milk protein into familiar formats and added 

visual and bioactive appeal through blue pea flower powder. 

The study supports the idea that modern food technology can 

strengthen, rather than replace, traditional food systems. The 

5% BPF BPMMPE premix may be considered for further 

development, consumer-level acceptability trials, shelf-life 

studies, recipe booklet dissemination and scale-up as a 

culturally acceptable functional food ingredient. 

 

Limitations and Future Recommendations 

Future research may include larger consumer panels across 

different age groups and regions to validate acceptability at 

the community level. The 5% BPF formulation, identified as 

the most acceptable variant, can be potential for 

commercialization as a convenient household premix for 

traditional recipes. 
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