
1.  Introduction
The world’s largest producer of fruits and vegetable is India. 
It has a distinct place in production in many nations and is 
home to a vast variety of fruits and vegetables. After China, 
India is the world’s second-largest producer of fruits and 
vegetables. India produced 204.61 million metric tonnes 
of vegetables and 107.10 million metric tonnes of fruits 
in the years 2021 to 2022. The economic importance of 
fruits and vegetables has been increasing because of their 
domestic as well as international demand1. High fruit 
and vegetable intake has significant association between 
diet and health2. Numerous micronutrients found in 
fruits and vegetables are important to both physical and 
mental health3. It is believed that antioxidants, such as 
vitamin C and carotenoids, are essential for protecting 

the body against oxidative stress, which is linked to the 
development and progression of neurological illnesses, 
chronic inflammatory disorders, atherosclerosis, 
certain malignancies, and depression4. Additionally, for 
optimum cognitive and emotional functioning, water-
soluble vitamins (vitamins C and B) and several minerals 
(calcium, magnesium, and zinc) are crucial5. 

Bananas are an important source of economic 
growth, revenue, food security, and nutrition in rural 
areas of many developing nations. Although intensive 
growing on small household plots undervalues banana 
yield and demand, the research now available suggests 
that their importance in the world’s food production 
has greatly expanded in recent years6. Bananas are the 
second-most significant fruit crops in India. It is a 
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flours made of many types of grains. Wheat pasta has a 
richer golden color than products produced from other 
flours13.

Therefore the objectives of the study was, dehydration 
of Red banana to prepare red banana flour, value addition 
of Red banana flour in different proportions in wheat 
pasta and identifying the best acceptable variation, 
analyse the nutrient content of standard and best product, 
cost analysis of standard and sample, assessing its shelf 
life and popularization.

2.  Materials and Methods

2.1  Selection of Ingredient

The identified ingredient for the study was Red banana 
(Musa acuminata). The ingredients were procured from 
a local market and used for processing Red banana flour. 

2.2  Processing of Banana Flour

The red   banana was processed as per the Figure 1.

2.3 � Formulation and Standardisation of 
Red Banana Flour Incorporated  
Wheat Pasta

The Red Banana Flour (RBF) was incorporated for 
production of wheat pasta with varying quantities as 
given in Table 1. Plate 2 shows the standard and red 
banana flour incorporated wheat pasta.

popular fruit in all countries owing to its year-round 
availability, low cost, variety, flavor, and nutritional 
and medicinal benefits, making it a popular fruit of all 
socioeconomic groups7. 

Red banana (Musa acuminata) is an important 
variety among different banana varieties with reddish-
purple skin and is grown in a few countries, such as 
Australia and Central America. It mostly grows in 
Kerala and in some regions of Tamil Nadu in India. 
Compared to typical Cavendish bananas, they are 
both smaller and firmer. According to their level of 
maturity, red bananas can range in color from purple 
to brown. They are available throughout the year; they 
are affordable, nutritious, and tasty, and have potent 
medicinal properties, making them one of the most 
demanding fruits. Banana is a major staple crop in 
millions of developing countries and is a rich energy 
source, with carbohydrates accounting for 22-32 % of 
the fruit weight. It is a good source of minerals, such 
as potassium, magnesium, phosphorus, and folate, 
and contains vitamins A, B6, and C8. Bananas are also 
a good source of antioxidant polyphenols, which have 
been shown to be highly effective in protecting against 
a number of illnesses, including cancer, rheumatoid 
arthritis, and cardiovascular disease9. Owing to their 
high moisture content, fruits have a relatively short shelf 
life. After harvest, 20-30 % of fresh fruits are lost. One 
of the earliest methods for food preservation is drying. 
Food dehydration is one of the first unit activities in the 
food processing sector. Food dehydration is a technique 
that adds one or more kinds of energy to food to reduce 
moisture levels to low levels and increase shelf life10.

Extrusion is a system that pushes mixed ingredients 
out through a die to form and shape materials. It is used in 
the modern food industry because of its product quality, 
multifunctionality, versatility, low-cost, high-energy 
productivity, and environmental friendliness11.

Huge quantities of bananas are wasted during 
their commercialization and post-harvest processing. 
The processing of dried red bananas into flour and the 
incorporation of the flour into a variety of creative 
products is a new economic strategy designed to increase 
the consumption of bananas and, in turn, promote their 
therapeutic benefits for people12. Pasta is one of the most 
popular cereal-based foods in the world. Owing to their 
nutrient profiles, extended shelf life, market availability, 
low prices, ease of preparation, and ease of transportation, 
pasta products are quite popular. Pasta is made using Plate 1.  Red Banana.
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2.4  Sensory Evaluation

The pasta prepared by replacing wheat flour was cooked 
and subjected to sensory evaluation by a panel of thirty 
semi trained panel members and products were evaluated 
by 9 point hedonic scale and the best product was selected 
based on overall acceptability.

2.5  Nutrient Analysis

Nutrient analysis was carried out to find the nutritional 
composition of the prepared standard and RBF incorporated 

Figure 1.  Processing of banana flour.

Table 1.  Formulation and Standardisation of Red 
Banana Flour Incorporated Wheat Pasta

Product Wheat Flour (g) Rbf (g)

Standard    100 -  

A  90 10

B  80 20

C  70 30

D  60 40

(Note: RBF – Red Banana Flour)

Plate 2.  Standard and red banana flour incorporated wheat pasta.
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wheat pasta. Standard procedure was used to analyse 
nutrients like Energy, Protein, Carbohydrate and Potassium.

2.6  Shelf Life Evaluation

The shelf life of the standard and highly accepted pasta 
variation were packed in air tight container and stored 
at room temperature. Further it was subjected to sensory 
and microbial analysis on 1st, 7th and 14th day of the study 
period to evaluate the shelf life of the product.

2.7 � Cost Calculation and Product 
Popularizarion

The cost of the standard and the selected best product 
were calculated and compared. Cost calculation was 
done for standard and best product of red banana flour 
incorporated wheat pasta.

The highly accepted Red banana flour incorporated 
pasta variation was popularized among 30 adolescent girls.

3.  Results and Discussion

3.1 � Comparison of Mean Sensory Score of 
Standard and Variations

The mean sensory scores of the formulated product and 
the different variations is tabulated as below in Table 2

Variation D received the highest mean score for taste 
and colour when compared to other variation A, B and C 
and the other sensory scores were nearest to the standard. 
Thus, variation D was selected for further study.

3.2  Nutrient Composition of Pasta

Nutrient analysis refers to the process of determining the 
nutritional content of foods and food products. The best 

variation was compared with standard and tabulated as 
below in Table 3

 It was observed that the energy, protein, carbohydrate, 
and potassium content of the formulated and selected red 
banana flour incorporated wheat pasta was 362kcal/100g, 
10.73g/100g, 66.21g/100g, and 65mg/100g, respectively, 
which was higher than the energy, protein, carbohydrate, 
and potassium content of the standard product, which was 
340kcal/100g, 9.70g/100g, 60.34g/100g, and 27mg/100g. 
Further, it was concluded that there was a drastic increase 
in energy, protein, carbohydrate, and potassium content 
with the incorporation of banana flour.

3.3 � Shelf Life Evaluation of Standard 
and Best Product

The shelf life of a food is the length of time that a product 
is acceptable and meets consumer expectations regarding 
its quality. The purpose of shelf-life analysis is to offer a 
measurement of the food’s quality characteristics and assess 
the period at which spoilage starts to occur consistently.  
Spoilage of food exhibits physical, chemical, microbiological 
changes which in turn alters the sensory characteristics and 
consumer acceptance. The standard and selected products 

Table 2.  Mean acceptability scores of standard and variations

Sl. No. Products Score Appearance Colour Flavor Texture Taste

1. Standard 9 8.0 ± 1.5 8.6 ± 0.67 8.8 ± 0.6 8.7 ± 0.7 8.7 ± 0.5
2. Variation A 9 7.6 ± 1.0 7.2 ± 1.21 6.9 ± 1.2 7.0 ± 1.1 7.4 ± 1.1
3. Variation B 9 7.7 ± 0.9 7.3 ± 0.88 7.2 ± 1.0 7.3 ± 1.2 7.6 ± 1.2
4. Variation C 9 7.6 ± 0.71 7.5 ± 0.93 7.2 ± 0.8 7.2 ± 1.1 7.2 ± 1.1
5. Variation D 9 7.9 ± 1.7 8.7 ± 0.50 8.7 ± 0.6 8.6 ± 0.71 8.8 ± 0.4

Table 3.  Nutrient analysis of standard and selected 
product

S. No. Nutrient Standard (S) Selected 
Product 

(D)
Ash (%) 1.68 1.87
Moisture (%) 2.5 3.79
Energy(kcal) 340 362
Protein (g) 9.70 10.73
Carbohydrate (g) 60.34 66.21
Potassium (mg) 27 65
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were analyzed for its shelf life for a period of 7 days by 
evaluating their sensory attributes and total microbial load 
after packing and stored in air tight container. The analysis 
was carried out every 7 days for a period of 14 days. The 
details regarding the sensory analysis of the standard and 
best product stored in airtight container is given in Table 4.

3.4 � Microbial Analysis of Standard 
and Best Product

Microbial analysis is important to determine the safety 
and quality of food to testing any microbial activity 
occurred on the food product. To identify the pathogens 
which affect the shelf-life of a product. More recently 
advances in biotechnology have led to the development 
of ‘rapid methods’ that minimize manipulation, provide 
results in less time and reduce cost14. Table 5 shows the 
storage stability of standard and highly accepted red 
banana flour incorporated wheat pasta.

Table 4.   Sensory analysis of the standard and best product stored in airtight container

S. No. Criteria Score 
Day-1* Day-7* Day-14*

Standard Sample Standard Sample Standard Sample 
1  Appearance  9 8 ± 1.57 8.1 ± 1.57 7.8 ± 1.2 7.6 ± 1.1 6.5 ± 0.4 6.1 ± 0.5

2  Color 9 8.6 ± 0.6 8.5 ± 0.6 7.6 ± 0.2 7.2 ± 0.6 6.6 ± 0.2 6.1 ± 0.1

3  Flavor 9 8.8 ± 0.6 8.6 ± 0.6 7.2 ± 0.4 6.8 ± 0.6 5.8 ± 0.7 5.9 ± 0.6

4  Texture  9 8.7 ± 0.7 8.4 ± 0.7 7.0 ± 1.5 6.7 ± 0.7 6.7 ± 1.7 5.7 ± 1.5

5  Taste  9 8.7 ± 0.5 8.1 ± 0.5 7.3 ± 0.5 7.1 ± 0.5 5.7 ± 0.5 5.7 ± 1.2
Over all acceptability  8.56 ± 0.32 8.34 ± 0.23 7.36 ± 0.31 7.08 ± 0.35 6.26 ± 0.47 5.9 ± 0.2

*Mean ± SD

Table 5.  Microbial load of the standard product and 
selected product on storage

Days Variations Total plate Count 
CFU/gram

DAY 1  Standard  < 10 CFU/g
Sample D  < 10 CFU/g

DAY 7 Standard  < 10 CFU/g

Sample D  < 10 CFU/g

DAY 15 Standard < 10 CFU/g

Sample D < 10 CFU/g
Microbial 
load 

On the 14th day after sampling NO 
contamination was found
No Bacterial growth was observed

Table 4 revealed that the microbial growth in both 
standard and variation on 1st, 7th and 14th day. So, from 
the results it is evident that the product can be consumed 
safely on storage in airtight container under hygienic 
condition and proper handling.

3.5  Cost Calculation

The cost of 100g red banana Flour added wheat pasta was 
Rs 45 whereas the standard costs Rs.30. Incorporation of 
red banana flour wheat pasta increased the cost of by Rs15. 
Though the formulated red banana flour incorporated 
product costs slightly higher than the standard, the rich 
nutrients in the RBF flour might benefit the target population.

3.6 � Popularization of the Selected Product

The RBF incorporated wheat pasta was popularized among 
thirty adolescent girls as the product was rich in energy 
and potassium. A questionnaire was administered before 
and after popularization and the results showed that after 
popularization 22 adolescent girls got awareness about the 
product. About 25 adolescent girls liked to eat pasta and 26 
adolescent girls reported that they have not tasted pasta so 
far, further 26 adolescent girls reported to have consumed 
red banana-based recipes. About 27 adolescent girls knew 
that red banana helps to reduce cholesterol. From the study 
17 adolescent girls know that the red banana incorporated 
wheat pasta is an alternate to normal pasta and about 29 of 
them were willing to buy the product. 

4.  Conclusion
The wheat pasta was highly acceptable at 40% incorporation 
of red banana flour. Nutrient analysis showed that the 
product was rich in energy, protein, carbohydrate and 
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potassium. The cost of the sample was slightly higher than 
the standard pasta. The popularization study showed that 
majority of them liked the pasta and were ready to buy it.

5.  References
1.	 Singh R, Shukla DB. Design and development of manually 

operated fruit bar/candy sizer machine. African Journal of 
Food Science. 2010; 4(11):718-22. https://doi.org/10.1016/j.
clim.2020.108427.

2.	 Trichopoulou A, Naska A, Antoniou A, Friel S, Trygg 
K,  Turrini A.  Vegetable and fruit: The evidence in 
their  favour and the public health perspective.  Int J 
Vitamin Nutr Res. 2003;  73:63-9. https://doi.org/10.3390/
jcm9041225.

3.	 Kaplan BJ, Crawford SG, Field CJ, Simpson JS. Vitamins, 
minerals, and mood. Psychol Bull.  2007; 133:747. https://
doi.org/10.1056/NEJMoa2001017.

4.	 Raison CL, Miller AH. Is depression an inflammatory 
disorder. Curr Psychiatry Rep. 2011; 13:467-75. https://doi.
org/10.1007/s11920-011-0232-0.

5.	 Huskisson E, Maggini S, Ruf M. The role of vitamins 
and minerals in energy metabolism and well-
being. J Int Med Res.  2007; 35:277-89. https://doi.
org/10.1177/147323000703500301.

6.	 FAO. Medium-term outlook: Prospects for global 
production and trade in bananas and tropical fruits; 2019 
to 2028. 

7.	 Raviteja CSM, Shivprasad. Qualities of biscuit prepared 
with banana flour. 52nd Annual Convention of ISAE 

and National Symposium on Doubling Farmers’ Income 
through Technological Interventions. AAU, Anand; 
2020.

8.	 Patil SK, Shanmugasundaram S. Physicochemical changes 
during ripening of Monthan banana. International Journal 
of Technology Enhancements and Emerging Engineering 
Research. 2015; 3(02):2347-4289

9.	 Ovando-Martinez M, Sáyago-Ayerdi S, Agama-Acevedo 
E, Goñi I, Bello-Pérez LA. Unripe banana flour as an 
ingredient to increase the undigestible carbohydrates of 
pasta. Food Chemistry. 2009; 113(1):121-6. https://doi.
org/10.1016/j.foodchem.2008.07.035.

10.	 Berk ZS. Food Process Engineering and Technology (Third 
Edition), Elsevier   publication ISBN: 9780128120187. 
2018.

11.	 Steel CJ, Leoro MGY, Schmiele M, Ferreira RE and 
Chang YK. Thermoplastic extrusion in food processing, 
thermoplastic elastomers. Prof Adel El- Sonbati, editor 

12.	 Ramli SB, Alkarkhi AFM, Yong YS, Easa AM. 
Physicochemical properties of banana peel flour as 
influenced by variety and stage of ripeness: Multivariate 
statistical analysis. Journal of Agricultural Science and 
Technology. 2010; 4:1250-939.

13.	 Ciccoritti R, Taddei F, Nicoletti I, Gazza L, Corradini 
D, D’Egidio MG, Martini D. Use of bran fractions and 
debranned kernels for the development of pasta with high 
nutritional and healthy potential. Food Chem. 2017; 225:77-
86. https://doi.org/10.1016/j.foodchem.2017.01.005. 

14.	 Abdul K. Health benefits of oregano. The Journal of 
Nutrition. 2010; 183-195.

https://doi.org/10.1016/j.clim.2020.108427
https://doi.org/10.1016/j.clim.2020.108427
https://doi.org/10.3390/jcm9041225
https://doi.org/10.3390/jcm9041225
https://doi.org/10.1056/NEJMoa2001017
https://doi.org/10.1056/NEJMoa2001017
https://doi.org/10.1007/s11920-011-0232-0
https://doi.org/10.1007/s11920-011-0232-0
https://doi.org/10.1177/147323000703500301
https://doi.org/10.1177/147323000703500301
https://doi.org/10.1016/j.foodchem.2008.07.035
https://doi.org/10.1016/j.foodchem.2008.07.035
https://www.sciencedirect.com/book/9780128120187/food-process-engineering-and-technology
https://www.sciencedirect.com/book/9780128120187/food-process-engineering-and-technology
https://doi.org/10.1016/j.foodchem.2017.01.005

