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Abstract: Breakfast holds significant importance as it constitutes a vital component of daily nutrition. With the rising demand
for nutritious and convenient food choices, there has been an emergence of premixes tailored for traditional recipes. This project
specifically targets the creation of a Ragi Dosa Premix—a dry mix designed for effortless dosa preparation using ragi (finger
millet), renowned for its nutritional richness and gluten-free properties. The objective of the premix is to offer a wholesome and
convenient solution for health-conscious consumers. Enriched with fiber and protein, the premix is associated with positive
effects on various aspects of health including appetite regulation, weight management, body composition, and overall well-being.
Additionally, it aids in mitigating the risk of developing common conditions such as heart disease and diabetes, while also
promoting lower blood pressure, improved weight control, and reduced instances of constipation. Combining the nutritional
benefits of three different flours—ragi, urad dal, and rice—the product is further fortified with calcium and iron compounds.
Sensory and microbial analyses were conducted to evaluate the product’s attributes and safety. The proximate analysis revealed
key nutritional parameters such as moisture content (8.8%), total fats (2.699/100g), protein (14.199g/100g), carbohydrates
(70.279/100g), crude fiber (2.599/100g), ash content (1.26), calcium (190.16mg/100g), and iron (3.02mg/100g). The microbial
load was found to be within acceptable limits. Organoleptic assessment, encompassing attributes like color, flavor, texture, taste,
and odor, indicated favorable reception by panelists, garnering a high rating score of 8. A packaging solution was chosen based
on considerations of product properties and shelf-life requirements, with the product exhibiting a shelf life of 2 months from the
manufacturing date. In conclusion, the developed product offers a nutrient-rich, fiber- and protein-packed breakfast alternative,
catering to health-conscious consumers.
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I. INTRODUCTION

Today, the state of our day-to-day health is a significant concern. There is a high demand for nutritious products that promote
health. Poverty plays a crucial role in causing malnutrition, affecting nearly 50% of children in India. Our research suggests a
solution that addresses both ends of this issue. Millets, known for their health benefits, offer a cost-effective approach to combatting
prevalent lifestyle diseases, especially benefiting economically disadvantaged populations. In India, staple cereals and millets,
including rice, wheat, jowar, maize, bajra, and ragi, make up 78-80% of daily energy intake. For families with limited resources,
these grains are the most affordable and widely available source of energy, becoming less significant as income levels rise. Finger
millet is used in various dishes such as flour, pudding, porridge, and roti (Chaturvedi and Srivastava, 2008).

The dosa, a beloved South Indian dish, crafted from fermented rice and urad dal batter, stands out as a thin, crispy pancake
commonly accompanied by coconut chutney and sambar. A breakfast or snack staple in Indian cuisine, dosa acquires a tangy flavor
through the fermentation process. It can be filled with diverse ingredients like potatoes or paneer for enhanced taste. Easily
digestible, dosa contributes to the diet as a source of protein, calories, and B-complex vitamins. Its versatility extends to various
recipes incorporating cereals, lentils, millets, and vegetables. This study focuses on the development of a nutritious instant dosa
premix, utilizing foxtail millet, oats, soya bean, and urad dal. The nutrient-dense premix offers a minimal preparation method as it
comes in powder form (B Naimisha, M Niharika, Gujarat Agricultural Universities Research Journal, 223, 2020).

Today’s men and women find it difficult to cook many of our traditional recipes due to shortage of time. Hence, convenience foods
such as ready-to- cook or ready to serve (instant mixes) normally in dry form need to be mixed with water before consumption and
require only few minutes of cooking in boiling water or steaming or frying can suitably serve the purpose. The present study was
undertaken to formulate an instant dosa batter with enhanced nutritive value. A study was undertaken by (Chaturvedi and
Srivastava, 2008) that the traditional ingredients were replaced using brown rice, white rice, black gram, oats, finger millet,
sorghum, foxtail millet to develop a novel breakfast dosa batter with enhanced taste and nutritional benefits.
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Control dosa batter was prepared using white rice and black gram in 4:1 ratio. According to their research, we took initiative and
make ragi dosa and an enhanced level of various essential nutrients were observed.

So According to study the increasing demand for nutritious and convenient food options has led to the development of premixes for
traditional recipes, an attempt has been made in this regard to analyze the nutritional composition of newly released ragi variety
KMR-204 and to assess the feasibility of ragi flour incorporation for the preparation of ready-to-cook mix, which can be used for
the preparation of conventional products such as dosa with a prime objective to spread the awareness regarding nutritional qualities
of ragi and to popularize the recipes that can be easily prepared and marketed by rural and urban mass using available resources.
This study constituted of initial optimization of ragi flour to be added by means of sensory analysis. After which the method for
preparation of Ragi premix was finalized and studies conducted to analyse the level of enhancement of the nutrition in the final
sample. The Premix is made of Ragi flour, two different types of rice flour i.e normal rice and parboiled rice and urad dal. In 100g
of Premix the ragi flour is 65g, normal rice flour is 6.6g, parboiled rice flour is 13.4g, urad dal is 15g. For dosa preparation, 100g of
mix was added with 150 ml of water, 15¢g of curd and conditioned for 1 hr then add salt and baked on a heated Pan with 3-4 ml of
oil. The premix thus prepared constituted of enhanced level of calcium (190.16mg), iron (3.02mg) and fibre (2.59g) when compared
to the normal dosa. The shelf life according to sensory and microbial analysis was found to be 2 months.

Il. MATERIAL AND METHODS
This chapter contains all the materials and methodology followed to prepare and test the product. The test methods for testing raw
materials and products are also discussed. New product development work was carried out at the Department of Food Technology,
Ballarpur Institute of Technology, Bamni, Ballarpur.

Table 1: Material Required for New Product Development

Material Required Collection Of Raw Material
Ragi Flour Jio Mart
Urad Dal Super Market

Normal Rice

Home

Parboiled Rice

Super Market

Curd Dairy Shop

Oil Home
Water Mineral Water

Salt Home
Grinder Processing Lab

Weighing Machine

Processing Lab

Measuring cylinder

Processing Lab

Pan

Processing Lab

LDPE

Stationary Shop
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A. Packaging Material

Packaging is the science, art and technology of enclosing or protecting products for distribution, storage, sale, and use. The
packaging material for the product was selected according to the Food Safety and Standard (Packaging) Regulation, 2018 (schedule
IV — List of suggestive packaging material. The packaging of the final product was done in LDPE, a thermoplastic made from
monomer ethylene which is a soft, flexible and lightweight. It has high clarity, heat-seal ability, high elongation and softness. This
allows the consumer to have a greater experience in seeing the contents and product level as well as holding and squeezing the
packaging. LDPE is the most inexpensive material for plastic films. LDPE (resin identification code 4) is recycled in the United
States. (Team Xometry April 29, 2022). The above explained were the resons for which LDPE was chosen as a packaging material
for the developed ragi dosa premix.

Fig 1: LDPE Packaging Material

1. METHODOLOGY
A. Ingredient Selection

Source high-quality ragi flour along with complementary ingredients such as rice flour, parboiled rice flour and urad dal flour to
achieve optimal taste and texture.

B. Formulation Development

Experiment with different ratios and formulations to achieve an ideal balance between taste, texture, and nutrition. Conduct sensory
evaluations to gather consumer preferences.

Premix Formulation- Premix Formulation -
Sample A Sample B

Fig 2 : Pie Chart for Formulation 1 Fig 3: Pie Chart for Formulation 2
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Premix Formulation- Premix Formulation-
Sample C ample D

Fig 4: Pie Chart for Formulation 3 Fig S: Pie Chart for Formulation 4

Flow sheet of Preparation of Ragi Dosa Premix

Ragi (Finger Millet)

Take Normal Rice and Parboiled Rice Urad Dal
Wash and Soak for 5hrs separately Grind into a Fine Powder

Dry roast for 5 min at 80°C

l l

Grinded to Ragi Flour Grind Into a Fine Powder

| !

Mix all the ingredients well in the Mixer for 5 min

l

Dry in Sun for 2hrs

|

Pack in LDPE pouches
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Flow Sheet of Preparation of Dosa Using Premix

Take the Premix (100g) In the Bowl

[
Add 150 ml Of Water in it

I
Add Curd 2 Snoon (15a)

Add Salt According to Taste
|

Leave it for 1 hr (Fermentation)

I
Baked on Heated Pan with 3-4 ml of Oil

Ragi Dosa ready to serve

C. Sensory Analysis

Sensory analysis was conducted in the campus of Ballarpur Institute of Technology by a sensory panel consisting of 10 panelists.
The panelist observed color, appearance, flavor, texture, taste and overall acceptability of product and rated them in a scale of 0 to
10 with 0 as the minimum and 10 as the maximum.

D. Proximate Analysis

1) Estimation of Moisture

Moisture content was determined using the Oven drying method. Approximately 5 grams of the sample were weighed (W2) on pre-
weighed petri plates (W1) and placed in an oven at 105° C for 3 hours. After drying, the samples were cooled in airtight desiccators
to prevent moisture exchange with the environment. The drying process was considered complete when two consecutive weighings,
taken an hour apart, showed variations of no more than 5 mg. Moisture content was calculated by subtracting the dried weight from
the initial sample weight and expressed as a percentage. [Adya Yadav, et al, 2016]

% Moisture = (Loss in weightx100)/(Weight of sample)

2) Estimation of Fat

5 gm sample was weighed and packed in a thimble the prepared thimble was weighed to cross- check the weight of the sample. The
thimble was then enclosed in a big cellulose thimble and then it was placed in a Soxhlet extraction tube, 250 ml, of petroleum ether,
was added to the Soxhlet extraction tube containing the sample. The heating mantle was turned on and the temperature was set at
60°C. Petroleum ether gets evaporated and condensed and falls over the sample drop by drop and the speed of dropping should be
150 drops per minute. When clear color petroleum ether was seen in Soxhlet after 6-12 hours, the assembly was turned off. The
round bottom flask containing the solvent was separated from the assembly to recover the solvent. The solvent was recollected by
using the downward distillation unit for the next use and the round bottom flask holding the extracted fat sample was dried in a hot
air oven at 105 "C until all the solvent was removed after drying the RBF was cooled in a desiccator and the weight was taken until
the last three successive reading shows the difference less than 0.001 gm. A 5-gram sample underwent initial weighing and was then
enclosed within a thimble. Subsequently, the thimble, now containing the sample, underwent an additional weighing to verify the
sample's weight. The thimble, housing the sample, was then inserted into a larger cellulose thimble. This combined setup was
carefully positioned within a Soxhlet extraction tube. To facilitate the extraction process, 250 ml of petroleum ether was introduced
into the Soxhlet extraction tube containing the sample. Upon activating the heating mantle and setting the temperature to 60°C, the
petroleum ether underwent a cycle of evaporation, condensation, and dripping over the sample at a controlled rate of 150 drops per
minute.
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Once the petroleum ether, now visibly clear, was observed in the Soxhlet after 6-12 hours, the entire assembly was deactivated. The
round bottom flask, holding the solvent, was then separated from the apparatus to recover the solvent. The reclaimed solvent
underwent further processing using a downward distillation unit for subsequent use. Meanwhile, the round bottom flask containing
the extracted fat sample underwent a drying process in a hot air oven set at 105°C until all the solvent was completely removed.
Following drying, the round bottom flask was cooled in a desiccator, and its weight was measured until three successive readings
showed a difference of less than 0.001 grams [AOAC (1995)].

Percent crude fat was calculated as under:

% Crude Fat=(Weight of Fat)/(Weight of sample) %100

3) Estimation of Protein

The protein content of the samples was determined utilizing the Kjeldahl method. Initially, 2 grams of the sample underwent
digestion with 5 grams of a digestion mixture, comprising 10 parts potassium sulfate and 1 part copper sulfate, along with 20 ml of
concentrated sulfuric acid. This digestion process continued in a Kjeldahl flask until the contents achieved a state of being carbon-
free. The resulting digested sample was then adjusted to a final volume of 100 ml. A 10 ml aliquot of the digested sample was
subjected to distillation with 20 ml of 30 percent sodium hydroxide. The liberated ammonia from this process was collected in a
solution containing 20 ml of 2 percent boric acid, enriched with 2-3 drops of a mixed indicator. This indicator was a combination of
0.1% methyl red and 0.1% bromo-cresol green, dissolved in 95 percent ethyl alcohol, with a ratio of 1:5, respectively.

The entrapped ammonia was subsequently titrated against 0.1N hydrochloric acid. The nitrogen content in the sample was then
calculated using the following expression:

% Nitrogen = (14xN of HCLxTitre value (ml)xDilution factorx100)/(Weight of sample(g)x1000)

4) Estimation of Total Ash

To determine the ash content, a 2-gram sample was placed in a silica crucible and ignited on a heater. Subsequently, the crucible
was transferred to a muffle furnace and maintained at a temperature of 550° C + 15° C until a clean ash was obtained. The weight of
the resulting residue was then recorded, and the percentage of ash was calculated using the following formula:

% Ash = (Weight of residuex100)/(Weight of sample)

5) Estimation of Carbohydrate

The percent carbohydrates were calculated by subtracting the sum of moisture, protein, fat, ash and fiber from 100.
% CHO =100 - (% Moisture + % Protein + % Fiber + % + Ash)

6) Microbial Analysis
The Total bacterial count and fungal load was estimated by serial dilution method.

7) Shelf Life Testing
Shelf life was estimated based on microbial and sensory analysis at intervals of 15 days.

IV. RESULT AND DISCUSSION

Fig 6 : Sensory analysis samples of Ragi dosa premix> 7
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A. Sensory Evaluation of Ragi Dosa

7
6
s
a
3
2
1
o

Taste

Sensory Evaluation of Ragi Dosa Premix

LTI

Aroma Mouth Feel Color Overall Apperance.
HRagiS5g ®Bagic0g W Bagi65g WRagi70g

Fig 7 Sensory Evaluation of Ragi Dosa Premix (ragi 55g, 60g, 65 and 70g Respectively)

The mean sensory evaluation score for ragi dosas made from ragi dosa premixes with different percentages of ragi is given in the
chart below.

The mean score of sensory evaluation of ragi dosa prepared using ragi 60g scored: 7.75, 7.5, 7.75, 7.25, 7.25 and 7.5 in sensory
aspects such as taste, appearance, aroma, mouth feel, color, and overall appearance. The panelist has rated it overall in the range of
moderately liked. The mean score of sensory evaluation of ragi dosa of 65g got a mean score of 8.41, 7.73, 8.25, 8.39, 8.20 and 8.26
for taste, appearance, aroma, mouth feel, color, overall acceptance respectively. Overall it was scored within the range we preferred
by the Judge’s Panel. The mean score of sensory evaluation of ragi dosa of 70g got a mean score of 7.14, 7.57, 7.14, 7.28, 6.85 and
7 for taste, appearance, aroma, mouth feel, color, overall acceptance respectively. The panelist has rated it overall in the range of
lowest and suggested to decrease the percentage of ragi.

Thus from all the results of sensory evaluation of Ragi Dosa Premix it can be concluded that panelist has ‘liked very much’ (Score-
8) of Sample C (Ragi 65g) based on their attributes of colour, taste, texture, mouthfeel and odour.

B. Proximate analysis of prepared Ragi dosa premix

Tabel 2: Result of Proximate analysis

Factors / Parameters (%) Results
Moisture content 8.8+0.52
Ash content value 1.26+0.06
Crude Fat 2.69+0.22
Crude Fiber 2.59+0.10
Protein 14.19+0.67
Total Carbohydrate 70.2740.38
Energy 362.05¢
Iron 3.02mg
Calcium 190.16mg
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Moisture Content: As shown in Table 2 the moisture content of Ragi dosa premix was founded to be 8.8% which was compared
with the moisture content of ragi flour calculated by Goswami et al. (2015) which was 7%.

Ash Content : Total Ash: Ash content of Ragi dosa premix was recorded as 1.26% and it was compared with the ash content of
ragi flour calculated by Goswami et al. (2015).

Crude Fat: The crude fat content of Ragi dosa Premix was calculated as 2.69% by comparing with the ragi flour by Tarla
Dalal, (2019) which was 2%. The obtained result was also compared to Urad dal flour by Anuja Bodhare, (2023) which ranges
between 2-25.7%.

Crude Fiber: The crude fiber content of Ragi dosa Premix was calculated as 2.59% by comparing with the ragi flour by Tarla
Dalal, (2019) which was 2.1%.

Protein Content: The Protein content of Ragi dosa Premix was calculated as 14.19+0.67.

Carbohydrates: The Protein content of Ragi dosa Premix was calculated as 70.27+0.38.

Evaluation of Microbial Analysis: The total bacterial count was found to be 187 x 10* CFU/g. which falls within the limits
while the total fungal count was found to be < 30 CFU/g which also is within limits

Cost Analysis

Table 3 Cost Analysis
NAME OF MATERIAL QUANTITY RATE RS/KG
RAGI FLOUR 650 gm 50rs
RICE FLOUR 66gm 10rs
PARBOILED RICE FLOUR 134gm 20rs
URAD DAL FLOUR 150gm 30rs
LDPE 10 Packet 50rs
Electricity Charge - 20rs
Other Expenses - 20rs
TOTAL 100gm 200 Rs

Shelf-Life Study

According to our research by doing sensory analysis we observe that the dosa of that premix before 2 months where good in taste
and texture but same mix after 2 months the texture, taste and aroma get changed. So we observe that it is better to use before 2
months.

E.

Filling and Packaging of the Product

After preparation, 100g of premix was added into the 150 g capacity pouches. The pouches were then sealed using sealing machine.
These packed pouches were then labelled and stored in cool and dry place.

Fig 8 Ragi Dosa Premix Packaged in LDPE Pouches
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V. CONCLUSION

A High Fiber High Protein product was developed and its proximate and nutritional analysis were carried out. From the results, it is
evident that the product is rich in protein having 14.19g/100g. (According to FSSAI regulations for Advertising and Claims, 2018,
the product must contain 20% of RDA per 100g of solid product), rich in crude fiber having 2.599/100g and contains carbohydrate,
iron and less amount of fat. The product has a shelf life of two months. A feedback obtained from the sensory analysis showed that
the product was ‘liked very much’ (Hedonic Score- 8) based on their attributes of colour, taste, texture, mouthfeel and odour. Thus,
from all the results it can be concluded that, the formulated product is rich in fiber, rich in protein and contains other nutritive
qualities. It also possesses good organoleptic properties. Hence, the developed product is acceptable and can be a part of the daily
diet of consumers owing to the health benefits it imparts.
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