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Abstract: Millets are nutrient-dense cereals recognized for their high dietary 

fiber, mineral content, and functional properties. The present study aimed to 

develop a multi-millet functional muffin and evaluate its nutritional composition 

and sensory quality. A composite flour consisting of finger millet, pearl millet, 

foxtail millet, and little millet was used to partially replace wheat flour in muffin 

formulations. Proximate analysis was performed to determine moisture, protein, 

fat, ash, fiber, and carbohydrate content. Sensory evaluation was conducted using 

a nine-point hedonic scale by semi-trained panelists. Statistical analysis was 

carried out using one-way analysis of variance (ANOVA). The results indicated 

that the multi-millet muffin showed higher dietary fiber, protein, and mineral 

content compared with the control sample. Sensory scores indicated good 

acceptability with slight variations in texture and color due to millet 

incorporation. The study demonstrates the potential of millet-based bakery 

products as functional foods with enhanced nutritional value. 
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I. INTRODUCTION 

Millets are considered climate-resilient cereals with high 

nutritional and functional properties. They are rich in 

dietary fiber, essential minerals, and antioxidants, making 

them valuable components of a healthy diet (Anitha et al., 

2021). In recent years, millets have received increased 

attention due to their role in preventing lifestyle-related 

disorders such as diabetes, obesity, and cardiovascular 

diseases (Rai et al., 2020).Compared with refined cereals, 

millet grains contain higher levels of micronutrients and 

phytochemicals. Studies have reported that millet-based 

foods exhibit improved nutritional quality and glycemic 

control due to their high fiber and polyphenol content 

(Taylor & Emmambux, 2021). Incorporating millet flour 

into commonly consumed bakery products is considered 

an effective strategy to increase millet consumption. 

Bakery products such as muffins are widely accepted due 

to their convenience and palatability. Previous research 

has demonstrated that partial substitution of wheat flour 

with millet flour improves fiber and mineral content while 

maintaining acceptable sensory attributes 

(Muthamilarasan & Prasad, 2021). 

Therefore, the present study aimed to develop a multi-

millet muffin and evaluate its nutritional composition and 

sensory acceptability. 

II. MATERIALS AND METHODS 

A. Procurement of Raw Material 

Finger millet, pearl millet, foxtail millet, and little millet 

flours were procured from a local market. Other 

ingredients included wheat flour, sugar, butter, eggs, milk, 

and baking powder. 

B. Preparation of Multi-Millet Flour 

The millet grains were cleaned, washed, and dried. They 

were milled separately using a laboratory grinder and 

sieved to obtain fine flour. Equal proportions of the four 

millet flours were blended to prepare a composite multi-

millet flour. 

C. Formulation of Muffins 

Three experimental variations were prepared by replacing 

wheat flour with multi-millet flour at different levels. 

Ingredients Control V1 V2 V3 

Wheat Flour (%) 100 70 60 50 

Millet Blend (%) 0 30 40 50 

Sugar (%) 25 25 25 25 

Butter (%) 20 20 20 20 

Egg (%) 15 15 15 15 

Milk (%) 20 20 20 20 

Baking Powder (%) 2 2 2 2 

 

 

D. Proximate Analysis 

The nutritional composition of muffins was determined 

using standard methods of the Association of Official 

Analytical Chemists (AOAC). Moisture, protein, fat, ash, 

and crude fiber were analyzed using hot air oven, 

Kjeldahl, Soxhlet extraction, muffle furnace, and acid–

alkali digestion methods, respectively. Carbohydrate 

content was calculated by difference. 

E. Sensory Evaluation 

Sensory evaluation was conducted by fifteen semi-trained 

panelists using a nine-point hedonic scale. Attributes 

evaluated included colour, texture, taste, flavour, and 

overall acceptability. Samples were coded and presented 

randomly to minimize bias. 

F. Statistical Analysis 

All analyses were performed in triplicate and results were 

expressed as mean ± standard deviation. Sensory data 

were analyzed using one-way ANOVA, and Pearson 

correlation analysis was used to determine relationships 

between variables. Statistical significance was considered 

at p < 0.05. 

III. RESULTS AND DISCUSSION 

A. Proximate Composition 

Table 2 

Proximate Composition of Muffins (Mean ± SD) 

Param

eter 

Control V1 

(30%) 

V2 

(40%) 

V3 

(50%) 

Moistur

e  

18.5 ± 

0.4 

18.1 ± 

0.3 

17.9 ± 

0.3 

17.6 ± 

0.2 

Protein  6.5 ± 0.2 7.4 ± 0.3 8.1 ± 0.3 8.6 ± 0.4 

Fat  12.4 ± 

0.5 

12.2 ± 

0.4 

12.0 ± 

0.3 

11.7 ± 

0.3 

Ash  1.1 ± 0.1 1.6 ± 0.1 1.9 ± 0.1 2.2 ± 0.1 

Fiber  1.2 ± 0.1 2.5 ± 0.2 3.2 ± 0.2 3.8 ± 0.3 

Carboh

ydrates  

60.3 ± 

0.7 

58.2 ± 

0.6 

56.9 ± 

0.5 

55.1 ± 

0.6 

The incorporation of millet flour resulted in a significant 

increase in dietary fiber and protein content. This 

improvement is attributed to the naturally high nutrient 

composition of millets. Similar findings were reported by 

Anitha et al. (2021), who observed enhanced nutritional 

quality in millet-based bakery products. 

A strong positive correlation was observed between fiber 

content and overall acceptability, suggesting that 

moderate millet incorporation improves both nutritional 

and sensory quality. 
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B.Sensory Evaluation 

Table 3 

Sensory Scores of Muffins (Mean ± SD) 

Attribute Control V1 V2 V3 

Colour 8.2 ± 0.5 8.0 ± 

0.6 

7.9 ± 

0.6 

7.6 ± 

0.7 

Texture 8.1 ± 0.4 7.9 ± 

0.5 

7.8 ± 

0.5 

7.4 ± 

0.6 

Taste 8.3 ± 0.4 8.1 ± 

0.5 

8.0 ± 

0.5 

7.5 ± 

0.6 

Flavour 8.2 ± 0.5 8.0 ± 

0.4 

7.9 ± 

0.5 

7.6 ± 

0.6 

Overall 

Acceptability 

8.2 ± 0.4 8.0 ± 

0.5 

7.9 ± 

0.5 

7.5 ± 

0.6 

The sensory evaluation indicated that muffins containing 

40% millet flour (V2) showed the highest acceptability 

among millet formulations. Higher millet levels slightly 

reduced texture and color scores due to darker 

pigmentation and reduced gluten structure. 

ANOVA results indicate that taste and overall 

acceptability showed significant differences (p < 0.05) 

among muffin variations. Other attributes such as color 

and flavor did not differ significantly. 

 

IV.  CONCLUSION 

The present study demonstrated that incorporation of 

multi-millet flour significantly enhances the nutritional 

profile of muffins. Increasing millet content improved 

dietary fiber, protein, and mineral levels. Sensory 

evaluation indicated that muffins containing 40% millet 

flour achieved optimal acceptability among panelists. 

Statistical analysis confirmed significant differences in 

taste and overall acceptability among treatments. 

Correlation analysis indicated that increased fiber content 

positively influenced consumer perception. 

Therefore, the developed multi-millet muffin can be 

considered a nutrient-enriched functional bakery product 

that promotes healthier food choices while supporting 

millet utilization. 
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