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Abstract

Cereals are staple foods consumed across India and are an important source of energy, protein
and fibre. This research was conducted to formulate a convenient instant mix in which the
conventional ingredients were partially replaced by semolina, oat flakes, sorghum (jowar) and
flattened rice. The instant idliand dosa mix was developed to save time and effort in meal
preparation needed by traditional indigenous methods. The developed mix, according to the
calculated nutritional composition, was rich in energy, fibre, and protein. The mix was observed to
have a high water absorption capacity because of the pre-gelatinization of starch in the grains by
dry roasting and the high water-holding ability of the cereal proteins. Hence, the addition of more
water was required to obtain the optimum consistency of batters for idli and dosa preparation.
The water content was optimized to determine the instant-mix-to-water ratio to form batters. The
instant mix-to-water ratios for preparing the idli and dosa batters were 1:4 and 1:10, respectively.
Consequently, the developed mix has high water absorption ability, requiring more water to form
batters of the required consistency.

Keywords: Instant Mix, Convenience, Energy-Fibre, Idli and Dosa, Water Absorption, Water
Optimization

Introduction

Indigenous fermentation is a traditional process influenced by cultural practices where the fermentation
of foods is aided primarily by naturally occurring microbes. This is done to obtain a unique flavour
profile and increase the storage of foods (MariaMartinez-Espinosa, 2020). The microorganisms actively
involved in the fermentation process, produce enzymes capable of breaking down complex proteins,
carbohydrates and fats into simpler forms aiding in better absorption (Siddiqui et al., 2023). A change in
texture is one of the desired outputs of fermentation. Additionally, the carbon dioxide released during
fermentation is pivotal for enhancing the texture of the final fermented product. It helps in leavening and
creating lighter, airier and softer products (Sawant et al., 2025). Despite having a long history of
consumption, most traditional fermented foods in India have a short shelf-life. These foods are prone to
spoilage by toxins from bacteria and moulds, often due to uncontrolled fermentation processes
(Chaudhary et al., 2018). The majority of these products are unplanned and produced on a small scale
with limited knowledge of the microbiota of these products (Prarthana et al., 2017). Maintaining high
hygiene standards and ensuring aseptic conditions are requirements that pose significant challenges in
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traditional fermentation processes (Barooah et al., 2020). Hence controlled fermentation is necessary to
obtain properties such as desirable flavour and acidity levels in the product (Sathe&Mandal, 2016).

Idliand dosa are rice and legume-based fermented foods that originate from the Indian Subcontinent and
have been staple foods of South Indian cuisine for many years. Idliis soft and spongy while dosa is thin
semisoft to crisp and has a mild sour taste as a result of fermentation (Tamang, 2020 andSathe&Mandal,
2016). Today, idli and dosa not only are favourites across India but also have gained popularity
worldwide (Mathew, 2020). The conventional preparation of these food products requires a long
fermentation time to achieve the desired level of sensory acceptability (Harichandana et al., 2020).
Furthermore, batters have a limited shelf life because of their elevated moisture content and active
fermentation process (Prarthana et al., 2017). This has led to the introduction of convenient ready-to-
cook idli batters in the Indian market. However, addressing the inherent challenges related to the texture
and packaging associated with these convenient batters is important (Regubalan&Ananthanarayan,
2018).

Convenience food has become popular in India as it not only saves time and energy but also has several
options and can be used in emergencies (READY TO HEAT & EAT FOODS, n.d.). According to a
recent report, the instant breakfast segment is gaining momentum, as companies continue to market a
variety of time-saving instant mixes inspired by traditional Indian recipes (Ready to Eat (RTE) and
Convenience Food, n.d.). However, despite breakfast being considered an essential meal of the day, a
majority of people in the metro cities were reported to consume breakfast with inadequate nutrients and
calories according to Kellogg’s report about the consumption of a nutritionally inadequate breakfast by
the urban population in India (Nutritional Adequacy of Breakfast: Its Relationship to Daily Nutrient
Intake among Children, Adolescents and Adults, n.d.). However, it has been emphasized that a healthy
dietary pattern consists of nutrient-dense food sources consumed in appropriate amounts, which is
crucial for maintaining health and preventing disease at all stages of life (Espinosa-Salas & Gonzalez-
Arias, 2025). This might be related to the challenge of regulating the portion size and nutrient intake
from home-cooked meals.

Semolina is a wheat-based ingredient made by milling and sifting durum wheat to the desired particle
size and uniformity (Kill & Turnbull, 2000). It has been commonly used in pasta production and is a
versatile ingredient with both traditional and modern applications in the food industry. It is rich in
protein and carbohydrates (Suryawanshi et al., 2023).

Sorghum is a cereal grain that is a source of carbohydrates, resistant starch, proteins, and lipids. It is
usually used to prepare bread and porridge in Indian cuisine (Xiong et al., 2019).

Oat is a potential functional ingredient used in food formulations, because of properties such as waxy-
like starch gelatinization, high B-glucan content lipid-lowering and glucose-stabilizing effects (Ahmed
&Urooj, 2022).

Fattened or flaked rice is made by soaking, roasting and flaking paddy. It is widely consumed as a
breakfast cereal and a snack option, offering a good source of fibre and calories (Puffed and Flaked Rice
Processing, n.d. and Puffed/Flaked Rice, n.d.).

Black gram dal is a good source of protein and is consumed in the form of dhal or is utilized in the
preparation of various fermented dishes, such as idli, dosaand wada in India.
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Fenugreek seed has high protein and fibre content and is commonly used as a flavouring ingredient in
several traditional foods(Banik et al., 2024).

This research focuses on developing a healthier and quicker version of traditional South Indian foods,
idli and dosa. Instead of using only rice and black gram dal, a mix of nutritious ingredients such as
semolina, sorghum (jowar), flattened rice, and oat flakes was used. These ingredients are rich in fibre
and energy, which can support better digestion and help manage blood sugar levels. The aim was also to
skip the usual overnight fermentation step, making it faster and easier to prepare. This study looks at
how these changes affect the quality of the final product by optimizing the cooking process and aiming
to develop a convenient and nutritious alternative while maintaining traditional characteristics.

Materials and Methods
Raw Materials

Semolina, oat flakes, sorghum (jowar), flattened rice; black gram dal, fenugreek seeds, iodized salt,
sodium bicarbonate, and curd were procured from the local market in Pune, Maharashtra and stored
under ambient conditions.

Preparation of the Instant Mix

Semolina, oat flakes, sorghum, flattened rice, and black gram dal were lightly roasted separately on the
pan and set aside to cool. Once cooled, they were ground together. Fenugreek seeds were also ground
and mixed with sodium bicarbonate and salt. All the ingredients were combined to obtain the instant
mix, which was stored in a polypropylene stand-up pouch at room temperature (28-30°C).

Table 1: Formulation of the Instant Mix

Ingredient Amount (g)
Semolina 60
Sorghum (Jowar) 40

Oat flakes 40
Flattened rice 40

Black gram dal 20
Fenugreek seeds 5

Baking soda 5

lodized Salt 2

Preparation of Idli from the Instant Mix

Idlis were prepared by mixing instant mix with curd at a ratio of 2:1 and adding water to form a batter.
The batter was allowed to rest for 15 minutes, followed by steaming for 20 minutes.

Preparation of Dosa from Instant Mix

Dosa was prepared by combining the instant mix with curd at a ratio of 2:1 and adding water to form a
batter. The batter was allowed to rest for 15 minutes, followed by cooking on a pan.

IJFMR250345525 Volume 7, Issue 3, May-June 2025 3



https://www.ijfmr.com/

m International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.iifmr.com e Email: editor@ijfmr.com

Analysis

Optimization of Water

To optimize the water content utilized to reconstitute the instant mix for the preparation of idli and dosa,
different instant mix-to-water ratios were tested while keeping the instant mix-to-curd ratio constant. For
dosa, the ratios of instant mix-to-water, 1:2, 1:5 and 1:10 were tested and for idli, 1:2, 1:4, and 1:6 ratios
were tested. This was done to understand the amount of water required to make the final products and
their impact on their texture.

Nutrition Composition

The nutritional composition of the instant mix was calculated on the basis of data extracted from the
National Institute of Nutrition (NIN - 2017) and the U.S. Department of Agriculture (USDA) FoodData
Central portal. The moisture content was evaluated by the process described by Shende et al. (2024).

Results and discussion

The instant mix absorbed more water while resting. While reconstituting the instant mix with water to
obtain a batter, the mix absorbs water and swells, improving consistency and giving body to the product
(Gunalan&Sneha A, 2018). This high water absorption capacity is determined by the presence of
proteins, fibre and starch in the ingredients (Gunalan&Sneha A, 2018 and E Eswari, 2021). The high
hygroscopicity may be related to the dry roasting process leading to the pregelatinization of starch
present in the grains, resulting in increased swelling during fermentation (E Eswari, 2021).

The addition of ingredients such as semolina, flattened rice and sorghum plays a significant role in the
high water absorption of the instant mix. Semolina has a high water-holding capacity related to the
interaction of its gluten proteins with water, trapping water when hydrated (Suryawanshi et al., 2023).
Asha et al. (2007) reported that flaked rice flour increased the viscosity of the black gram batter due to
its high water-holding capacity. Roasted sorghum flour takes more time for hydration owing to the high
water-holding capacity of its protein (Mahajan& Gupta, 2015). Oat flakes are pregelatinised and thin,
allowing the starch to absorb more water and swell (Decker et al., 2014).

In dosa preparation, the spreadability increased with increasing water addition, whereas less water made
the batter sticky and dense. The instant mix-to-water ratio of 1:2 produced a thick batter, reducing the
spreadability, whereas the ratio of 1:5 slightly increased the spreadability, resulting in a pancake-like
dosa. However, the instant mix-to-water ratio of 1:10 resulted in a standard thin and crispy dosa. The
instant mix developed from dry roasted amaranth grain required more water for the forming the batter,
which is attributed to the increased water absorption capacity of the grains (Gunalan&Sneha A, 2018).

For idli preparation, ratios of instant mix-to-water of 1:2 and 1.6 resulted in dense and sticky, idlis
respectively. While a ratio of instant mix-to-water of 1:4 was suitable for idlis. Ohariya et al. (2017)
reported that more water in the formulation results in excess stickiness to idli prepared from soy—kodo
instant idli mix.

Nutritional Composition
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The moisture content of the instant mix was 5%. The moisture content in the instant mix was lower than
the acceptable limit for the shelf life stability of dry products, preventing microbial growth. The
developed instant mix is high in energy, is a good source of protein, is low in fat and rich in fibre. The
addition of semolina as the primary ingredient enhanced the protein and carbohydrate contents of the
instant mix. Research has indicated that semolina idli mixes have a greater protein content than rice idli
mixes (Bishnoi et al., 2015). Although sorghum is not widely used in the formulation of convenience
foods, it has the potential to improve the functionality and quality of food products (Khoddami et al.,
2023). In multigrain idli, the inclusion of sorghum has been shown to increase the protein, fat, fibre,
calcium, and iron contents of the product (Adsare et al., 2022). Oat is a popular cereal recognized for its
functional and nutritional properties. The utilization of oats in the preparation of instant idli and instant
dosa batter mixes positively impacts the nutritional value by increasing the fibre and mineral contents
and increasing the shelf life of instant dosa batter mix and instant idli respectively (Mehta &Jood, 2018
andJeba et al., 2018). Fenugreek seeds have been used as flavouring agents in traditional foods and as
an ingredient in ready-to-cook and ready-to-eat modern food products (Banik et al., 2024). Fenugreek
seeds are naturally high in protein and soluble dietary fibres hence; the incorporation of fenugreek seeds
in food products contributes to increasing protein and dietary fibre contents (Khorshidian et al., 2016).
The addition of fenugreek seed flour to semolina idli has been reported to increase protein, dietary fibre,
and iron and calcium contents while simultaneously decreasing moisture, fat, carbohydrate and energy
contents (Pooja&Dubey P, 2012). The nutritional composition of the instant mix is stated in Table 2.

Table 2: Nutritional Composition of Instant Mix per 100 g

Nutrient Composition per 100 g
Moisture (%) 5.00

Energy (kcal) 343

Protein (g) 12.23

Total Carbohydrates () 66.45

Fibre (g) 9.866

Total Fat (g) 2.228

Calcium (mg) 68.618

Conclusion

The developed idli and dosa instant mix was rich in energy, fibre and protein. Proteins and fibres
contributed to increased water absorption by the instant mix. Therefore, the water content was
optimized. The optimization of the water content revealed that different water levels are required for idli
and dosa preparation from the instant mix depending on the final texture desired. For the preparation of
idlis and dosas from the instant mix, the ratios of mix-to-water required were 1:4 and 1:10, respectively.
Further sensory studies can be performed to assess the overall acceptability of the final products
prepared from the instant mix.
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Appendix

1. Heat-Ready Eat Foods pdf in msc2 FPD folder - Desikan, N. (Ed.). (n.d.). READY TO HEAT &
EAT FOODS. Ministry of Consumer Affairs. https://consumeraffairs.nic.in/sites/default/files/file-
uploads/comparative-test-by-consumers-association-of-india/Heat-Ready.pdf

2. RTE_reportpdf in msc2 FPDfolder - Ready to Eat (RTE) and Convenience Food. (n.d.). Sathguru
Management Consultants. https://www.sathguru.com/news/wp-
content/uploads/2018/02/RTE_report.pdf

3. (India-Breakfast-Habits-Study-Factsheet pdf in msc2 FPD folder) - Nutritional Adequacy of
Breakfast: Its relationship to daily nutrient intake among children, adolescents and adults. (n.d.).
Kellogg’s.
https://www.kelloggs.in/content/dam/Asia/kelloggs_in/en_IN/images/hcp/pdf/resourcesPDF/India-
Breakfast-Habits-Study-Factsheet.pdf

4. PUFFED AND FLAKED RICE 1 pdf -Puffed and Flaked Rice Processing. (n.d.). Indian Institute
of Food Processing Technology, Ministry of Food Processing Industries, Govt. of India.
https://niftem.ac.in/newsite/pmfme/wp-content/uploads/2022/07/Rice-based-product-Process-
PPT.pdf

5. PUFFED AND FLAKED RICE 2 pdf - Puffed/Flaked Rice. (n.d.). [Model Detailed Project
Report]. Indian Institute of Food Processing Technology (IIFPT), Ministry of Food Processing
Industries, Government of India.

6. Longvah, T., Ananthan, R., Bhaskarachary, K., &Venkaiah, K. (2017). Indian Food Composition
Tables. www.ninindia.org;

7. U.S. Department of Agriculture (USDA) Food Data Central, https://fdc.nal.usda.gov/
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