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Due to the significant population growth around the world, the accelerated pace of
life, and the dramatically deteriorated environmental conditions, the structure of human
nutrition has changed significantly. Unfortunately, the majority of modern food products
are saturated with chemicals that pose a threat to the human body. Since the beginning
of the current century, increasing attention has been paid to the production of healthy
and safe food products, with less fat and sugar content, as well as to the replacement of
technological supplements of synthetic origin with natural ones. Currently, supplements
of plant origin, which contain vitamins, micro- and macroelements, unsaturated fatty
acids, and dietary fibers, are of great interest. The use of such supplements allows us
to obtain new products with high nutritional value, good organoleptic indicators, and
appropriate therapeutic and preventive properties. In this regard, it is very important
to develop the technology of pastille of a functional purpose, enriched with biologically
active substances. Chia seeds were selected by us for this purpose. The results of the study
showed that the best organoleptic and physicochemical indicators are the products, in

the recipe of which we added chia seeds in the amount of 6% apple puree.

Keywords:  chia seed; pastille; technological regulations; organoleptic and

physicochemical indicators.

Introduction. The last two decades have been characterized by an increasing
trend in the production of functional food, which includes the use of local plant
raw materials rich in biologically active substances in production.

It was found that metabolic disorders cause most human diseases. The
hypothesis of the relationship between human health and lifestyle, in which food
plays a crucial role, has been verified over the last two decades.

One of the main principles of healthy nutrition in modern conditions is that
food should not only meet the human body’s need for basic nutrients but also
have a high biological value, and preventive and therapeutic purpose.

The quality of functional products is assessed by targeted physiological effects,
high nutritional value, and appropriate taste properties.
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Based on the above, the priority area of the food and processing industry
nowadays is to provide local markets with organic food products, move towards
waste-free technologies, and minimize the impact on the environment.

Confectionery products are widely popular all over the world. They contain
a small amount of proteins, dietary fibers, minerals, and vitamins, while
carbohydrates and fats are in large amounts, which leads to their high caloric
content. The excessive consumption of confectionery disrupts metabolism,
which is accompanied by obesity and diabetes along with many other diseases.
That’s why the creation of confectionery products of high biological value is an
urgent problem today.

Taking into account the population’s interest in healthy food, it is necessary to
renew the range of confectionery products by adding natural plant raw materials,
which not only reduces the caloric content of confectionery products but also
enriches them with valuable and useful substances necessary for the human body.

Chia seed (Salvia hispanica L.) is a promising raw material for confectionery
production, whose high nutritional potential is due to the content of biologically
valuable proteins, fatty acids, dietary fibers, vitamins, minerals, and other
essential nutrients necessary for the human body (Shydakova-Kameniuka ...
2020, Shydakova-Kameniuka ... 2021, Romankiewicz ...2017).

Chia seed was also called the gold of the Mayans and Aztecs because it was their
main food (Chia ... 2019). In recent years, chia seeds have become very popular
all over the world and are now included in the daily diet of many people. Chia
seeds contain the minerals, copper, iron, manganese, magnesium, and calcium
necessary for the functioning of the human body. They play a major role in the
regeneration of cells and erythrocytes and contribute to the normal functioning
of the brain and nervous system. Antioxidant selenium protects cells and slows
down the aging process (Shydakova-Kameniuka ... 2021, Romankiewicz ... 2017).

Chia seeds contain most of the vital vitamins. Vitamin A is essential for the
eyes and immune system, while group B is essential for metabolism, nervous
system, skin, and hair. Vitamin C strengthens the immune system and has anti-
inflammatory properties. Along with the immune system, vitamin E is also
essential for blood vessels and muscle tissue (Shydakova-Kameniuka ... 2021,
Romankiewicz 2017).

Chia seeds contain five times more calcium than milk, twice as much protein
as cheese and all other legumes, twice as much potassium as bananas, etc. Long-
term consumption of chia seeds improves blood circulation, reduces blood
pressure, strengthens the heart muscle, lowers the level of bad cholesterol in the
blood, and is very good in the prevention of cardiovascular diseases (Shydakova-
Kameniuka ... 2021).

56



3 b9®060, 0. dgEHMEsgd

The demand for chia seeds as a promising food ingredient is increasing with
each passing day. In Europe, chia seeds have been used only in flour products since
2009 (Romankiewicz... 2017). To date, technologies for the production of flour
products, dairy products, meat products, pasta, and other food products using
chia seeds have been developed to increase their nutritional value (Shydakova-
Kameniuka ... 2021, Romankiewicz ... 2017, Senna ... 2024).

Pastilla-marmalade products, which are distinguished by their variety, are
among the most demanded groups of sugar confectionery products.

Research goal and objectives. The goal of the research is to determine the
possibility of adding chia seeds to the recipe of the control sample of pastille that
we selected and to determine the optimal amount of chia seeds to be added to
develop a new range of pastille of a functional purpose.

1. We studied the possibility of including chia seeds in the pastille recipe to
expand the range of pastille of a functional purpose;

2. We determined the form of adding chia seeds to the pastille recipe and the
optimal dosage;

3. We developed the recipe and technology of a new range of functional
pastille;
4. We determined the organoleptic and physicochemical indicators of the

resulting new range of pastille products.

Materials (research object) and methods. The research was conducted in the
laboratories of the Department of Food Technologies of Akaki Tsereteli State
University. The objects of the research were: chia seeds (produced by LLC “Geo”,
imported from Paraguay), pastille made with a traditional recipe (control sample
... 1974, 96-97). Chia seed-enriched test samples 1, 2, 3, and 4, respectively, with
the addition of chia seeds to the recipe of 2, 4, 6, and 8% of the amount of apple
puree.

The organoleptic and physicochemical indicators of the quality of the control
and test samples were determined following the requirements of the standard for
the said product (State Standard 6441-2014).

Results and their discussion. To develop a new range of healthy food products,
we selected a pastille recipe on an agar base, the preparation technology of
which does not involve heating the recipe components, particularly apple puree,
at high temperatures, and we, therefore, believe that it is possible to maintain
the maximum nutritional value of chia seeds.

The main components of the pastille control recipe that we selected are as
follows: powdered sugar, mash, agar, apple puree, and egg white.

The production of pastille on an agar base includes the following stages:
preparation of raw materials, preparation of sugar-agar-mash syrup, preparation
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of apple puree-sugar mixture, addition of protein and whipping the pastille
mass, mixing of the prepared masses, molding, mass retention - cooling and
structure formation, drying, cutting the mass into suitable shapes and packaging
(Khetsuriani, Khutsidze 2022).

The sugar-agar-mash syrup was prepared by boiling 100 parts of sugar, 50 parts
of mash and 2.8 parts of agar, for which we dissolved the agar in water 4 times the
amount of agar. The final dry matter content of the finished syrup is 88-89%. The
syrup temperature was 85-86 °C.

Apple puree with a good gelling ability and the 12-17%-dry matter content was
used to prepare the mass of the pastille control sample. We took apple puree with
a ratio of 1:1 to sugar, added the egg white provided by the recipe to the mixture,
whipped up the obtained pastille mass, added sugar-agar-mash syrup, and after
mixing, we shaped the pastille mass by pouring it into special molds. We placed the
trays in a cooling cell at a temperature of 8-10 °C for 15-18 minutes, during which
the gelling process is taking place. To further dry and form a shell, we delayed the
trays in laboratory conditions at 20-25 °C for 6-8 hours. After cooling and drying,
we sprinkled sugar flour on the surface and cut it into 70x21x20 mm bar forms. We
arranged them in rows on the tray so that free air circulation between the rows
was possible. Finally, we wrapped and packaged the products. The content of dry
matter in the finished pastille is 80-82%.

We prepared the pastille test samples in the same order as the control sample
preparation, with the difference that before adding sugar to the apple puree, we
added 2, 4, 6, and 8% chia seeds, both whole and ground, to the apple puree.
We left the obtained mixtures in laboratory conditions for 3-4 hours. Then we
continued the process for the preparation of all samples in the same way as for
the preparation of the control sample. In an organoleptic evaluation of whole
chia seed samples, the presence of chia seeds was visually observed in the pastille
mass as dark, dotted inclusions, while in the samples obtained using ground seeds,
it was not noticeable compared to the control sample. Therefore, we continued
further studies only on the samples obtained using ground chia seeds.

We studied the organoleptic and physico-chemical parameters of pastille
samples prepared using ground chia seeds.

It has been established that the organoleptic indicators of all control samples
correspond to the requirements of the standard, except for the last version, where
in the case of 8% chia seeds addition, the consistency of the products is relatively
dark in color, denser, and slightly tensile. At the same time, the density index
in the same sample exceeds the amount required by the standard. This may be
explained by the fact that after the 3-4 hours delay of chia seeds in apple puree,
the mass of apple puree becomes more viscous than the initial mass, which is due
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to the swelling ability of chia seeds and the increased density of the obtained mass.
In the remaining samples, both organoleptic and physical-chemical indicators
correspond to the requirements of the standard for the said products.

From the results of the analysis of the conducted studies, it can be seen that
the new range of pastille obtained with the addition of 6% chia seeds in the
recipe meets the requirements of the standard for the said products in terms
of both organoleptic and physicochemical indicators, and the addition of chia
seeds enriches the product with some nutrients useful for the human body and,
accordingly, gives it preventive and functional properties.

Conclusions. Based on the results of our research, we can draw the following
conclusions

1. It is best to include chia seeds in the pastille recipe in a ground form to
ensure its even distribution in the pastille mass, in order to maximize both visual
and nutritional value and beneficial properties for the consumer.

2. The analysis of the organoleptic and physicochemical indicators of the test
samples revealed that the sample in which ground chia seeds were added to apple
puree in the amount of 6% is characterized by better indicators.

3. Based on the obtained results, the new range of pastille that we developed
with the addition of ground chia seeds can be classified as natural and at the same
time functional food products useful for humans.
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