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The current treatment method for people with celiac disease is a lifelong gluten-
free diet, which has led to an increased demand for gluten-free flour products. In the
production of gluten-free products, rice, buckwheat, and corn are mainly used as gluten
flours. Making muffins based on a gluten-free flour composition mixture developed based
on buckwheat, rice, and corn flour, and increasing its nutritional value by using flax
and chickpea flours are relevant nowadays. The goal of the work is to develop a recipe
and technology for gluten-free muffins enriched with flax and chickpea flour for people
with celiac disease. An agglutinous composite flour mixture is offered: 1. Rice flour +
buckwheat flour + flax flour; 2. Rice flour + corn flour + chickpea flour with the following
ratio of components 40:30:30. The muffins prepared from both composite mixtures had
quality parameters corresponding to the standard. can be included in the gluten-free diet

of celiac patients.

Keywords: gluten; gluten-free flour product; gluten-free diet; gluten-free raw

materials.

The current treatment method for people with celiac disease is a lifelong
gluten-free diet, which has led to an increased demand for gluten-free flour
products. Such products’ low protein content is a significant drawback (Simoén...
2023).

In the production of gluten-free products, rice, buckwheat, and corn are mainly
used as gluten flours. The nutritional value of products produced from them is
low. It is advisable to combine two or three gluten-free raw materials or increase
the nutritional value of the recipe by using raw materials rich in essential amino
acids, vitamins, mineral substances, and food fibers. To that end, it is promising
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to use non-traditional local raw materials, the correct selection of which ensures
the normalization of digestive system functions and, in general, metabolism in
the body of celiac patients. The share of muffins in the structure of the range of
flour confectionery is high enough. It has a mild, pleasant taste and aroma. When
designing the flour composition for gluten-free muffins, an important task is to
increase the nutritional value of the finished products (Sapone... 2012, Shaista
Jabeen... 2022, Pesrosa 2008: 35-37, Yamsaengsung 2012: 2221-2227).

Making muffins based on a gluten-free flour composition mixture developed
on the basis of buckwheat, rice, and corn flour, and increasing its nutritional
value by using flax and chickpea flours are relevant nowadays.

Although there is an increase in the number of gluten-free products on the
market, there are still some gapsin the nutritional value and organoleptic indicators
of these products. This is due to the selection of raw materials containing a large
amount of carbohydrates (Tomi¢, Jelena... 2022: 488-498, Zhang, Yiqinb... 2020:
200-213, ITamenxko... 2003: 82-85).

To improve the structure and quality of gluten-free flour products and extend
their shelf life, pseudocereals (amaranth, buckwheat), completely ground grains,
dietary fiber obtained from secondary products of fruit and vegetable processing,
alternative flours (chia, chestnut, etc.) are used. The reason for this is that they
have ability to absorb water and form a gel, which leads to the formation and
thickening of the texture (Silagadze 2017: 177-180).

Different research teams recommend using non-traditional raw materials
with low starch content to increase the nutritional value of gluten-free products.
These additives are flax and chickpea which have been common in Georgia since
ancient times and in recent years, there has been an increasing interest of farmers
in them (sadunishvili... 2022: 126-138).

Flax flour contains a large number of easily digestible proteins, fatty omega
acids, fiber, vitamins of group B, and other useful substances. Flax takes the
first place in dietary nutrition. There are many substances in flax flour that
are not absorbed by the gastrointestinal tract, but they remove toxins and bad
cholesterol from the body (Prakriti Jnawali... 2016: 169-176, Pymuunxkas... 2012:
24, Cymnpysosa... 2010: 19, Kaur... 2018: 19).

Legumes like chickpeas have become more relevant in baking due to their
beneficial properties for human health. They reduce obesity and type 2 diabetes.
The chemical composition of chickpea flour is characterized by the content of
starch and proteins, respectively 37% and 23%, the amount of fat is equal to 5%.
Albumin and globulin fractions predominate among proteins. They can be used
to develop new innovative products of high biological value (Catherin Herrera...
2021: 2208-2224). The addition of chickpea flour to a food product increases its

29



03540 Fa60A0N0L LOBIITNBM ‘T6N3IGLNGIBN AMS33T, 2024, No2(24)

nutritional value and maybe a new way to reduce the amount of acrylamide in
the product (Rachwa-Rosiak... 2015: 1137-1145).

The objects and methods of research. The objects of the research are the
control samples of muffins, in which wheat flour is completely replaced by the
main gluten-free flour composite mixture, and test samples, in which wheat flour
is completely replaced by gluten-free flour composite mixtures. The main floury
mixture is prepared by mixing rice and buckwheat, or rice and corn flour, while
the gluten-free flour mixture is made by adding flax or chickpea flour to the main
mixture. Flax and chickpeas are grown on various farms in western Georgia,
while the rest of the raw materials - rice, buckwheat, sugar, mash, and essence,
we bought in the market in Kutaisi. We obtained the flours by grinding them in
the laboratory. Muffins

To assess the quality of the finished products, we determined the organoleptic
and physicochemical parameters of muffins (moisture content, alkalinity, density,
and swelling capacity). Organoleptic parameters were determined on a 10-point
scale according to the following characteristics: surface condition, color, taste and
smell, the appearance of the cleavage, and shape (GOST 15052-2014). Moisture
content was determined by drying the sample to a constant weight at a specified
temperature. We calculated the mass loss of muffins by the difference in mass of
the test sample before and after drying and expressed the result as percent (GOST
5900-2014). To determine the alkalinity of cookies, we neutralized the alkaline
substances in the sample with 0.1 N sulfuric acid or hydrochloric acid solution
until a yellow color was formed in the presence of the indicator bromothymol
blue. The method is used to determine the alkalinity of flour confectionery made
using chemical leavening agents (GOST 5898-87). We defined the density of
muffins by the ratio of mass to its volume. The volume of muffins was determined
by the volume of the indicator expelled by the test sample. As an indicator, we
used 1.5 mm high-quality polished millet (GOST 15052-2014).

The goal of the work is to develop a recipe and technology for gluten-free
muffins enriched with flax and chickpea flour for people with celiac disease.

Research results and discussion. We prepared a composite mixture of two
kinds of flour. Therefore, depending on the purpose of the research, we conducted
the research in two stages: in the first stage, we made two recipes of the main
composite mixture from rice, buckwheat, and corn flours with different ratios of
components: one - rice + buckwheat and the second - rice + corn. We calculated
the recipe for 100 kg of mixture, in which we changed the ratio of components.
When preparing both mixtures we considered 5 options for each. In the second
stage, to increase the nutritional value, we added flax flour to the main composite
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mixture of rice and buckwheat, and chickpea flour to the mixture of rice and corn
flour.

We made muffins using a gluten-free composite mixture. As a control sample,
we took the “Dedakalakuri” muffin recipe (Auronosa 2013), in which we
completely replaced the wheat flour with a flour composite mixture obtained
with different ratios of components. We baked muffins in molds at 175 °C for 25-
30 minutes. We analyzed muffins made with different recipes after 16 hours. We
determined the organoleptic and physico-chemical parameters of the finished
products. As a control, we took a sample baked from the composite mixture
without adding flax and chickpea.

The muffin dough kneaded from a composite flour mixture of rice, buckwheat,
and flax flour, was sticky. In addition, by increasing the dosage of flax flour,
the dough became more sticky, which complicated its forming. To improve
the forming process, we cooled the dough to a temperature of 6-8 °C for 60-90
minutes.

The physicochemical and organoleptic parameters of muffin quality are
presented in Table 1 and shown in Figure 1.

Organoleptic evaluation of baked samples showed that buckwheat and flax
flour affect the color of finished products. By increasing their dosage, the products
become darker. Flax flour has a significant impact on the quality of finished
products. At a 50:50 ratio of buckwheat and rice flour, the muffin had a light
brown color with a pleasant aroma of buckwheat. Inclusions of yellow-colored
shell particles are observed in the muffin sample. By increasing flax flour to 30%
and reducing buckwheat to 30%, the pleasant taste and smell characteristic of
flax are strengthened, and the products have a pleasant brown color. By further
increasing the dosage of buckwheat and flax flour, the muffins became dark
brown due to the increase in the number of shell particles. By further increasing
the dosage of buckwheat and flax flour, the quality characteristics of the muffins
worsened: the surface was uneven and flat, and the crumb structure of the
products was sticky and without pores.

Sensation during chewing is an important indicator of flour confectionery.
We found that by increasing the dosage of buckwheat and flax flour to 40%, the
particles of the shell of buckwheat and flax seeds and the bitter taste characteristic
of flax can be noticeably felt. The samples prepared from a composite mixture of
buckwheat, rice, and flax flour in a 30:40:30 ratio were the best in terms of taste,
porosity, and elasticity.

Chickpea whole grain flour is a source of complete vegetable protein. In
addition, it contains 80 different nutrients that have antioxidant effects and
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strengthen the human ability to fight disease. Chickpea shells are rich in dietary
fiber, which improves the functioning of the gastrointestinal tract.

We prepared the muffin dough using a mixture of composite flours of rice,
corn, and chickpea. The results of the physico-chemical and organoleptic analysis
of the finished products are presented in Table 1 and shown in Figure 2. The
quality of the finished products met the quality indicators determined by the
standard. The finished product has a raised surface and evenly distributed pores.
By increasing the dosage of chickpea flour, the specific volume increases by 13-
20%. According to the organoleptic parameters, with the increase in the dosage
of chickpeas, a color change is observed, in particular, the color changes from
light yellow to dark brown. The products acquire a specific taste and aroma, the
finished products become loose, and the hardness decreases.

Main conclusions. Gluten-free muffins with the best physicochemical and
organoleptic parameters are obtained from a composite mixture of buckwheat,
rice, and flax flours prepared in a ratio of 30/40/30. The finished product had a
pleasant smell and taste, the surface was downy, and the side surface was smooth
and free of cracks. The muffin had a pronounced porosity, the crumb was soft
and loose.

Physico-chemical indicators of gluten-free muffins using chickpea flour
are consistent with the indicators defined by the standard. An increase in the
proportion of chickpea flour leads to increased swelling, which is due to the
content of cellulose and proteins. By increasing the dosage of chickpea flour, the
specific volume increases by 13-20%. According to the organoleptic parameters,
with the increase in the dosage of chickpeas, a color change is observed, in
particular, the color changes from light yellow to dark brown. The products
acquire a specific taste and aroma, the finished products become loose, and the
hardness decreases.

The gluten-free muffins that we developed can be included in the gluten-free
diet of celiac patients.
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