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Abstract- The Concept of Multigrain gluten free muffin comes due to change in life style and gluten intolerance people. Common 

grains included in multigrain foods include Soya, rice, corn and flaxseed.  For preparation of muffins Rice flour, Soya flour, Corn 

flour and flaxseeds were used along with Butter, Sugar, eggs, dry fruits, muffin cups, milk, Vanilla extract and Cocoa powder. 

Muffins are prepared according to standard recipes.  For optimisation of product Design Expert Software 9.0 was used. As 

depended variables different combinations were used. The independent variables were Texture Profile Analysis, Chemical analysis 

and sensory analysis. Sensory evaluation was conducted on 9 point hedonic scale for attributes like colour, taste, texture, 

appearance, and overall acceptability. It was found that, all the blends of flours (rice, corn, soy, flaxseed) and had improved both 

nutritional and sensory qualities of gluten-free muffins. From the use of eggs and soybean extract, a larger amount of protein is 

originated. It was found that gluten free flours combinations could be used to produce good quality muffins with acceptable 

physical and sensory qualities. 
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I. INTRODUCTION 

 

Muffin is an individual sized baked product. It can refer to 

two distinct items, a part-raised flatbread and a cupcake-like 

quick bread. The term muffins regularly allude to a singular 

measured quick bread item which could be sweet or 

exquisite. A high quality muffin is described by Halliday 

and Noble (1946) as follows:  To be good, muffin should be 

very light, so light in fact that when one picks them up one 

is surprised that anything of their size should weigh so little. 

The outside should be baked to a golden brown shade; 

should be symmetrical in shape, with no tendency to form 

peaks or knobs at the top; and should have a somewhat 

pebbled, rather than a smooth and even surface. The inside 

should show round holes of fairly uniform size but should 

have none of the long, narrow ones sometimes called 

―tunnels‖. The Concept of Multigrain gluten free muffin 

comes due to change in life style and gluten intolerance 

people. Multigrain refers to a food that contains more than 

one type of grain. Common grains included in multigrain 

foods include Soya, rice, corn and flaxseed. Since a growing 

number of people are suffering from celiac disease, the use 

of gluten-free products is increasing and thereby need 

gluten-free diet.  The aim of the present work was to test 

rice flour, Corn flour with the addition of soybean and 

flaxseed flour for the development of gluten-free muffins 

targeting a good sensory acceptance and good nutritional 

value and also shelf life of multigrain gluten free products to 

facilitate commercialization. 

 

II. MATERIALS AND METHODS: 

 

Raw materials : 

(i) Dry ingredient:  Rice flour, Soya flour, Corn flour and 

flaxseeds  

(ii) Wet ingredient: Butter, Sugar, eggs, dry fruits, muffin 

cups and milk  

(iii) Vanilla extract and Cocoa powder  

Formulation of Muffin Sample: 

 
Muffin Preparation Process: 

1. Pre-heat oven at 170⁰C. 

2. Weighing of all ingredients. 

3. Combine both Dry (Soya Flour, Corn Flour, Rice Flour, 

Flaxseed Flour) and Wet (Eggs, Butter, Sugar) ingredients 

in a bowl. 

4. Mix well up to all lumps disappears from the batter 

because improper mixing has a direct effect on baked 

product. 
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5. Pour this batter in baking cups. 

6. Once the batter is mixed, put the muffins in the preheated 

oven right away. Batters that use baking powder and baking 

soda need to be baked immediately so the leavening power 

is not lost. 

7. Grease the baking cups on the bottom of moulds. 

8. Baking time and Temperature 

a. Treat and Richards (1966) and Peckham (1969) 

recommended baking muffins between  400⁰ F to 425⁰ F. In 

experiments by Briant and Klosterman (1950), Matthews et 

al. (1965) and Peckham(1969) a temperature of 425⁰ F was 

used to produce excellent muffins. 

b. Baking time of muffins varies from 20 to 25 min and will 

depend upon the size of the muffin cuos and on the 

ingredients used (Peckham, 1969). Matthews (1965) baked 

muffins for 20 min while Briant and Klosterman (1950) 

baked them foe 22 min. Treat and Richarsd (1966) 

suggested 20 to 25 min of baking time but suggested as 

much as 30 min baking time for certain muffin  variations. 

9. To store muffins, cool completely place them in a plastic 

bag seal and store at room temperature. 

10. Muffin has been cooled prior to wrapping or packaging. 

This allows the structure to ―set‖ and reduces the formation 

of moisture condensation within the package. Condensed 

moisture creates an undesirable medium that promotes 

bacterial growth and spoilage. 

Different Variations for optimization of multigrain 

muffin: 

 
SENSORY METHODOLOGIES USED TO 

EVALUATE MUFFIN: 

Evaluation method used for Sensory Evaluation was 9 point 

Hedonic scale. Muffins were rated for external and internal 

characteristics and eating quality. The characteristics taken 

into account for sensory evaluation were  colour, taste, 

texture, appearance and overall acceptability. 

Each panel member tested one muffin from each sample. 

Muffins were selected randomly and tested immediately 

after being removed from the oven. Evaluation Sheet, pen, 

knife, glass of water was provided to the panellists 

TEXTURE ANALYSIS: 

Texture profile analysis (TPA) was done with the help of 

Texture Analyzer. During TPA the test samples were 

compressed twice using a texture analyzer to get an insight 

that how sample behave when chewed. 

Parameters of measurement for TPA are: Hardness(H), 

Cohesiveness(C), Springiness(S), Gumminess(G), and 

Chewiness(Ch)   

Shelf Life Study:  

Shelf life studies were carried out after every 24 hours of 

intervals i.e. 0, 24, 48, and 72 hours by keeping muffins at 

room temperature. During these intervals, muffins were 

evaluated for sensory characteristics and mineral analysis. 

Nutritional Analysis: 

-Estimation of moisture content: Standard method (AOAC 

,1996) for moisture content determination. 

               Moisture %= (W1-W2)*100 

                                           W1-W 

-Estimation  of protein: Kjeldhal method was used for 

the estimation of protein. 

-Fat Analysis: Fat analysis was done with Soxhlet Appratus 

- Ash Content (AOAC, 1996) : Ash content was determined 

by direct gravimetric method (AOAC, 1996) that includes 

ashing of the samples in an oven at 550⁰C until constant 

weight was attained. 

- Estimation of Dietary Fibre Content: (AOAC 2000; 

method 985.29) 

          

 
III. RESULT AND DISCUSSION: 

 

Quality of muffin depends mainly on the quality of its 

batter’s physical properties. Batter viscosity is an important 

physical property as it is closely related to the final quality 

of a baked product. A good quality muffin should be a 

uniformly aerated baked product. 

Sensory evaluation of gluten-free muffins. 

20 samples of the gluten free muffins were analysed which 

was obtained by Design Expert Software 9.0 and among 

those 20 samples formulation with maximum desirability is 

chosen as the optimized formulation of multigrain gluten 

free muffins. Sensory analysis was carried out by using 

untrained panellists to measure sensory characteristics like 

senses of sight, smell, taste, touch and acceptability of food 

product. Mean score for sensory evaluation of muffins given 

in table: 
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With increasing level of flour soy the colour of muffins 

turned from light brown to dark brown, leading to higher 

acceptance. It may be due to the non enzymatic reaction 

(Maillard reaction) between reducing sugar molecules and 

lysine protein. Mean score of taste increased from 6.25 to 8, 

while the texture increased from 6.3 to 7.9 in case of high 

level of soy flour.  

The decrease in overall acceptability was due to decrease in 

texture, flavour, and taste score. Sample having formulation 

ratio RF: SF: CF: FS (10:4.9:5.07:5) got the highest scores 

for the sensory attributes than other treatment. 

Chemical Analysis of Gluten free muffins: 

During the present research no significant difference was 

found in the moisture content for the gluten-free muffins the 

moisture content of the gluten-free muffins ranged between 

20.19% and 31.64%, due to the fact that soy flour and rice 

flour absorb higher quantity of water. A high level of 

moisture content may be indicate short shelf life of 

composite muffins as they encourage microbial growth 

leads to spoilage. 

The protein content and fat content of the gluten -free 

muffins is high in which soy flour is 10%. The protein 

content ranged from 7.12% to 9.06% and the fat content 

varied from 13.25% to 15.06% while the protein content of 

controlled muffin ranges from 6.48% to 8.68% and the fat 

content varied from 12.75% to 14.31%. 

From the analysis of the gluten-free muffin, it is verified 

that the muffin developed in this project work presented 

greater quantities of protein and fat. A larger amount of 

protein is originated from the use of eggs and soybean 

extract.  

OPTIMIZATION OF THE PRODUCT 

The Optimized formulations are as follows: 

Optimized solution using Design Expert Software 9.0 

 
 

Out of the 20 stated formulations, the formulation with 

maximum desirability is chosen as the optimized 

formulation of multigrain gluten free muffins. 

 

IV. CONCLUSION 

 

The present dissertation report ―Development of multigrain 

gluten free muffin‖ was carried out in Food Science & 

Technology Department, National Institute of Food 

Technology Entrepreneurship & Management, Kundli, 

Haryana. Five experiments were performed taking into 

account, four independent variables viz., rice flour, corn 

flour, soya flour, flaxseed flour. Responses were examined 

for various characteristics of texture (hardness, springiness, 

gumminess, and chewiness), protein, fat and sensory 

attributes of muffin. The Data was analyzed by using Design 

Expert Software 9.0. Responses obtained after each trial 

were analyzed to visualize the interactive effect of variables 

on different characteristics. Gluten free flours combinations 

could be used to produce good quality muffins with 

acceptable physical and sensory qualities. These muffins are 

advantageous for people suffering from gluten intolerance. 

All the blends of flours (rice, corn, soy, flaxseed) and had 

improved both sensory and nutritional qualities of gluten-

free muffins whereas the mixing of rice flour and soy flour 

RF: SF: CF: FS (10:4.9:5.07:5), had improved some 

parameters like hardness, springiness, chewiness, 

gumminess and overall acceptability and gives highest 

desirability. During the present research no significant 

difference was found in the moisture content for the gluten-

free muffins. The moisture content of the gluten-free 

muffins ranged between 20.19% and 31.64%. The moisture 

content of the muffins increased with the increase of the soy 

flour, due to the fact that soy flour and rice flour absorb 

higher quantity of water. A high level of moisture content 

may be indicate short shelf life of composite muffins as they 

encourage microbial growth leads to spoilage. The protein 

content and fat content of the gluten -free muffins is high in 

which soy flour is 10%. The protein content ranged from 

7.12% to 9.06% and the fat content varied from 13.25% to 

15.06% while the protein content of controlled muffin 

ranges from 6.48% to 8.68% and the fat content varied from 

12.75% to 14.31% . From the analysis of the gluten-free 

muffin, it is verified that the muffin developed in this 

project work presented greater quantities of  protein and fat. 

A larger amount of protein is originated from the use of 

eggs and soybean extract.  
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