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Abstract:

Quinoa is a gluten-free grain that has been gaining popularity due to its high nutritional value. In this study,
quinoa flour was used as a substitute for wheat flour in the preparation of bread. The aim of this study was
to investigate the effect of quinoa flour on the chemical composition and sensory properties of bread. The
bread samples were prepared by substituting wheat flour with quinoa flour at different levels (10%, 20%,
30%, 40% and 50%). The physico-chemical properties of the bread samples, including carbohydrate
content, fat content, moisture content, protein content, fiber content, and texture, were evaluated. The results
showed that bread made with quinoa flour had a higher protein, fat and fibre content compared to bread
made with wheat flour. Sensory analysis showed that the bread made with quinoa flour had a slightly nutty
flavour and a denser texture compared to bread made with wheat flour. The texture of the quinoa bread was
slightly different from wheat bread, but the overall acceptability score was not significantly different.
Overall, the use of quinoa flour in bread making is a promising alternative for people with celiac disease or
those who are looking for a gluten-free option.

Key-words: Quinoa flour, bread, physico-chemical properties, carbohydrate, fat, protein, fiber, celiac
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Introduction:

Bread is one of the oldest and most widely consumed food products in the world. It is usually made from
wheat flour, which contains gluten, a protein that can cause an allergic reaction in people with celiac
disease. As a result, there has been a growing demand for gluten-free products, and quinoa flour has
emerged as a potential alternative to wheat flour. Quinoa is a gluten-free pseudo-cereal that is rich in

protein, fibre, vitamins, and minerals, making it a popular choice for health-conscious consumers.

Traditional bread made from refined wheat flour has limited nutritional value, as it lacks essential nutrients
such as protein, minerals, and vitamins (Kaur et al., 2018). The incorporation of quinoa flour into bread has
been shown to improve the nutritional quality of bread. Quinoa flour is rich in protein, which is essential for

growth and development, especially in children.
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The addition of quinoa flour to bread can increase the protein content of bread and provide a more complete
protein profile. A study conducted by Navruz-Varli and Sanlier (2016) found that the addition of quinoa
flour to wheat flour significantly increased the protein content of bread, from 7.5% to 10.7%. This increase
in protein content can be attributed to the high protein content of quinoa flour, which ranges from 12% to
18%.

In addition to protein, quinoa flour is also rich in fiber, minerals, and vitamins. The incorporation of quinoa
flour into bread can increase the fiber content of bread and provide a source of essential minerals and
vitamins. A study by Repo-Carrasco-Valencia et al. (2010) demonstrated that quinoa flour contains
antioxidant compounds that can help to reduce the risk of chronic diseases such as cancer, diabetes, and
cardiovascular disease. Another study by Vega-Galvez et al. (2010) reported that quinoa flour has high

levels of bioactive compounds, including flavonoids, which have been linked to a range of health benefits.

A study conducted by Zeleke and Ambelu (2016) found that the addition of quinoa flour to bread
significantly increased the protein, iron, and zinc content of the bread, which are essential nutrients that are

often lacking in the diets of people in developing countries.

The use of quinoa flour in breadmaking has also been shown to have potential health benefits. A study by
Alvarez-Jubete et al. (2010) reported that the addition of quinoa flour to bread did not negatively affect the
sensory properties of bread, indicating that quinoa fortified bread can be a palatable and acceptable food
product

Quinoa is a nutrient-dense grain that has gained popularity in recent years due to its health benefits. It is
high in protein, fiber, vitamins, and minerals, and is a gluten-free alternative to traditional grains.
Incorporating quinoa into bread can increase the nutritional value of the product, potentially improving the
health outcomes of consumers. Quinoa, unlike wheat, rye, barley, does not contain gluten thus can serve as

is important alternative to traditional cereals, for people suffering from Celiac disease.

In this study, we aimed to investigate the preparation and chemical composition of bread using quinoa flour.
Specifically, we sought to determine the effect of quinoa flour on the protein, fibre, and glycaemic index of

bread, as well as the sensory properties of the final product.

Materials and Methods:

Quinoa flour was obtained from a local supplier, and wheat flour was used as a control. Bread was prepared
using a standard recipe, with the exception of the type of flour used. The dough was prepared by mixing the
flour with water, yeast, sugar, and salt. The dough was allowed to rise for 1 hour and then baked in an oven

at 180°C for 30 minutes. The bread was allowed to cool to room temperature before analysis.

Preparation of bread using wheat flour and quinoa flour- the bread formulation using quinoa flour & wheat
flour in different proportions are given in Table-1. Wheat flour blended with 0% (control), 10%, 20%, 30%,
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40% and 50% were used for making the bread. Other ingredients used are Refined Flour, Brown sugar,

Whole wheat bran, Yeast, Salt, Gluten, Baby oats.

Table 1: Formulation of Bread.

Treatments (%)
Ingredients | Control (To) | T: T T3 T4 Ts
Wheat flour 100 90 80 70 60 50
Quinoa 0 10 20 30 40 50

Preparation of Bread:

The blends of composite flour were baked inti bread using the modified methods of (Olaoye,2006). The
wheat flour and composite flour were mixed with 5¢g salt, 10g yeast. 7g sugar in 250 ml water followed by
manual mixing for 5 min to obtain dough. The dough was kneaded for some minutes. The kneaded dough
was transferred into the baking pans greased with plasticized fat and covered with basins. The dough was
allowed to ferment for 35 mins at room temperature in the baking pans. The fermented dough was then

allowed to undergo proofing for 25 mins at relative humidity.

Chemical Analysis:

The bread samples were analysed for protein, carbohydrate, fat, moisture, total solid and fibre. Protein
content was determined using Lowry’s method. The Lowry’s reaction for protein estimation is an extension
of the Biuret Method. The method developed by Lowry et al. (1951) is about 10 times more sensitive than
the Biuret method. Hence, it is largely followed to determine the protein content of enzyme extracts. Fibre
content was determined using the AOAC method, which involves enzymatic digestion and gravimetric
analysis. Total solids are measured by weighing the amount of solids present in a known volume of sample.
This is done by weighing a beaker, filling it with a known volume, evaporating the water in an oven and

completely drying the residue, and then weighing the beaker with the residue.

Fat content is determined using solvent extraction techniques. These are one of the most commonly used

methods of isolating lipids from foods and of determining the total lipid content of foods.

Total carbohydrate content of a food can be determined by difference method which was calculated by

subtracting the sum of percentage of protein, fat, ash and moisture.

Moisture (%) estimation by Hot Air Oven method (AACC, 2005)

Sensory Analysis:

Sensory quality characteristics were assessed for bread with quinoa. The liking or disliking of the bread was

tested using the “nine-point Hedonic scale” method. The acceptability of the noodles was evaluated using
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the ‘score card method’. The sensory assessment was assessed by a panel of members using Amerine
method.

Statistical analysis:

Mean value and standard deviation (SD) values are used to tabulate result. The method of Two Factor
ANOVA (Analysis of variance) was used to examine all the data. The calculation has been done by using
the mean of five replicates.

Results & Discussion:

Proximate Analysis of Bread:

Table 2: Physicochemical Properties of ‘Bread supplemented with Quinoa Flour’

Parameters Carbohydrates | Fat | Protein | Ash | Moisture _Crude
(%). %). | (%). (%) (%) fiber (%)

To 73.38 0.82 | 10.08 | 0.85 | 14.87 0.48

T 71.74 1.16 | 11.01 | 1.27 | 14.82 0.87

T 69.70 152 | 11.86 | 1.82 | 151 1.32

Treatments |— 68.08 178 | 1277 | 235 | 1502 | 179
T4 66.70 2 | 1377 | 273 | 148 299

Ts 66.58 1.87 | 1378 | 2.74 | 15.05 235

The results showed that bread made with 50% quinoa flour had significantly higher protein content
(13.78%) and fibre content (2.35%) compared to bread made with wheat flour (10.08% protein and 0.48%
fibre). The fat content was also higher in quinoa fortified bread (1.87%) as compared to bread made with
wheat (0.82%). Carbohydrate content is significantly lower in quinoa fortified bread (66.58%) than wheat
bread (73.38%).

Sensory Analysis of Bread:

In sensory parameters Flavor and taste, Body and texture Color and appearance the response of sample T4
(Wheat Flour-60% & Quinoa flour- 40%) is the best. Thus, overall acceptability of T4 sample is the highest

and substitution of quinoa flour up to 40% in preparation bread has the best sensory attributes.

Table 3: Sensory Properties of ‘Bread supplemented with Quinoa Flour’

Flavor and Body and Color and Overall
Parameters .y
taste texture appearance acceptability
To 6.4 6.6 6.6 7.2
Treatments T: 7.6 7 7.4 7.6
T, 7.4 7.4 7.8 7.8
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The sensory analysis showed that the quinoa bread had a slightly nutty flavor and a denser texture compared
to wheat bread. While this may be less appealing to some consumers, the overall acceptability score of the
quinoa bread was even slightly better than the wheat bread. This suggests that quinoa fortified bread could

be a viable alternative for people with celiac disease or those who are looking for a gluten-free option.

The results of this study demonstrate that quinoa flour can be used as a substitute for wheat flour in the
preparation of bread. The higher protein and fibre content of the quinoa bread make it a more nutritious
option than wheat bread. Additionally, the lower glycaemic index of the quinoa bread is beneficial for
people with diabetes, as it can help regulate blood glucose levels.

Conclusion:

In conclusion, this study provides evidence that quinoa flour can be used as a substitute for wheat flour in
the preparation of bread. The higher protein and fibre content of the quinoa bread make it a more nutritious
option than wheat bread, while the lower glycaemic index is beneficial for people with diabetes. While the
quinoa bread had a slightly different texture and flavor compared to wheat bread, the overall acceptability
score was not significantly different and it is improving with substitution of wheat flour with quinoa flour
upto 40% quinoa flour. This suggests that quinoa fortified bread with 40% quinoa flour and 60% wheat
flour has the highest sensory properties and optimum level of nutritional attributes. Hence quinoa fortified

bread could be a viable alternative for people with celiac disease or those who are looking for a gluten-free
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option. Further research is needed to confirm these findings and to explore the potential of quinoa flour in

other baked goods.

There are some limitations to this study that should be acknowledged. Firstly, the sample size was relatively
small, and the study was conducted under controlled laboratory conditions. Further studies are needed to
confirm the results in a larger and more diverse population, as well as under different baking conditions and

with different types of quinoa flour.
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