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The object of the study is the production of the 
national fermented milk product “Gatyg” based on 
sprouts of buckwheat varieties grown in Azerbaijan. 
Buckwheat is one of the most important grain food 
crops, contains protein of high nutritional value and 
a significant amount of dietary fiber, vitamins B1, B2 
and E, as well as minerals. Rutin and quercetin are the 
main antioxidants in buckwheat. Due to the high rutin 
content, buckwheat is used to maintain the function-
al capabilities of the vascular system. The biological 
value of buckwheat proteins is more than 90 %. 

A recipe and technology for the fermented milk 
product “Gatyg” based on buckwheat varieties grown 
in Azerbaijan were developed. The conducted stud-
ies allowed determining the best parameters of BAS 
extraction to achieve extractive substances in the 
extracts up to 20–25 %. The yield of flavonoids 
is 93 %. 

The content of BAS and flavonoids during the ger-
mination of buckwheat seeds, as well as the conditions 
for their extraction from sprouts of buckwheat grown 
in Azerbaijan, were studied. The quality indicators of 
the obtained product, enriched with sprouted buck-
wheat seeds, are distinguished by high taste and aro-
matic characteristics. It was found that it is advisable 
to include 7 % buckwheat sprouts in the composition 
of a product for therapeutic and prophylactic nutrition
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1. Introduction

The desire of modern man for a healthy lifestyle and 
healthy products pushes the food industry to create new 
assortment groups. These products should have antioxidant, 
anti-inflammatory, anti-carcinogenic and many other bene-
ficial properties [1].

Functional nutrition is a style of nutrition for living, adapt-
ed to modern possibilities, conditions and habits. Functional 
nutrition eliminates the obvious shortcomings of modern di-
ets: natural food supplements compensate for the deficiency of 
vitamins, minerals, microelements and other substances. All 
this leads to an increase in life expectancy [2].

Buckwheat is one of the most important grain food crops. 
Russia, China, and several other countries are recognized 
as global leaders in buckwheat production. In the 21st cen-
tury, world production of buckwheat grain, according to 
FAOSTAT, is about 2 million tons. Currently, production, 
consumption and trade of buckwheat are carried out in 24 
countries around the world [3]. 

In Azerbaijan, buckwheat is grown in the Ganja-Gazakh 
region, which is one of the important economic areas of our 
republic, particularly in terms of the sustainably developing 
agricultural sector [4]. 

Buckwheat grain is unique in its chemical composition 
and serves as an important product in providing the popula-
tion with balanced nutrition [5].

Buckwheat contains glycosides, rutin, chlorogenic, gal-
lic, and caffeic acids [6].

Buckwheat seeds contain up to 67 % starch, 10–16 % 
protein, 0.3–0.5 % sugar, 2–3 % fat, citric and malic acids, 
and vitamin C. Phototoxic fagopyrins have been identified 
in the leaves. The plant contains large amounts of Fe, Ca, P, 
Cu, I, B and other salts [7].

Buckwheat surpasses all cereals in its antioxidant prop-
erties due to the presence of phenolic compounds and antho-
cyanins [8].

A large amount of antioxidant substances is contained 
in buckwheat flowers and grass. The antioxidant properties 
increase during buckwheat fermentation with lactic acid bac-
teria [9].

Many therapeutic properties of buckwheat, such as anti-
oxidant, hypoglycemic, anti-inflammatory, hypolipidemic, and 
antiviral effects, are attributed to its high rutin content [10].

It should be noted that buckwheat grain is characterized by 
relatively high protein content and a balanced composition of 
amino acids. The most important property of proteins is their 
good solubility.

Water-soluble proteins (albumins) constitute 58 % 
of their total amount, and salt-soluble proteins (globu-
lins) – 28 %. Proteins are characterized by a good balance 
in amino acid composition, a high content of essential amino 
acids, including lysine and threonine, lacking in other grains 
and bread. The only deficient amino acid is leucine, which is 
abundant in grain protein [11].

The exceptional value of sprouted buckwheat seeds is that 
the sprouts possess all the natural biological properties of a whole 
living organism in the phase of maximum vital activity [12].

Copyright © 2024, Authors. This is an open access article under the Creative Commons CC BY license
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The paper [22] presents the results of studies, showing 
that phenolic compounds are of great practical interest. 
This is also shown in [23], stating that phenolic compounds, 
including the so-called bioflavonoids, are of great interest 
worldwide. Their role in the adaptation of plants to stressful 
conditions was shown, but issues related to successful prac-
tical application remained understudied. After all, it is the 
high biological and antioxidant activity of bioflavonoids that 
makes their successful practical use possible. All this sug-
gests the feasibility of more in-depth research in this area.

The paper [24], unlike previous studies, shows a more in-
depth study of the physicochemical and functional properties 
of buckwheat; it is shown that mixing buckwheat with other 
grains and legumes improves the physical and functional 
properties of raw materials. This is exactly the approach used 
in this paper, but unlike [25], the antioxidant properties of 
buckwheat, allowing the mass production of individual food 
components: rutin, citrine, quercetin, hesperidin and many 
others (about 150 flavonoids), were not studied.

The paper [26] presents the results of a study showing that 
in order to optimize nutrition, microwave-processed haw-
thorn extract can be used as an additive to fermented milk 
products. Unlike our studies, this work describes the prepa-
ration of a dry extract for use in a fermented milk product. 
However, limitations of this study include possible changes in 
fermentation conditions, sources of hawthorn extract, envi-
ronmental conditions and milk composition, which may affect 
the generalizability and reliability of the results. All this sugz-
gests that more in-depth research on the synergies between 
probiotics, prebiotics and natural extracts, as well as consum-
er preferences, is warranted to improve market application.

The paper [27] presents the results of a study on the 
effect of Tartary buckwheat flavonoid (TBF) capsules on 
the physicochemical properties of yogurt using polymer 
whey protein (PWP) as a wall material, showing that en-
capsulation using PWP effectively delivers TBF to the small 
intestine through the stomach. It also masks the bitter taste, 
enhances the color of TBF-containing yogurt, and improves 
the physicochemical properties of yogurt, but there are still 
unresolved issues related to practical application. This may 
be due to objective difficulties associated with financing, 
making relevant research impractical.

All this speaks about the feasibility of conducting re-
search on buckwheat grown in Azerbaijan, as it is a valuable 
source for functional food products.

3. The aim and objectives of the study

The aim of the study is to develop the technology of fer-
mented milk product “Gatyg” based on buckwheat varieties 
grown in Azerbaijan. This will create an innovative product 
with improved nutritional and functional properties, ensur-
ing minimal reduction of bioactive compounds such as rutin 
and improved organoleptic properties. In particular, it is 
expected to create a new fermented milk product “Gatyg” 
enriched with buckwheat sprout extracts, which will expand 
the range of food products.

To achieve this aim, the following objectives are accom-
plished:

– to study the content of biologically active substances 
and flavonoids during the germination of buckwheat seeds;

– to study the conditions for flavonoid extraction from 
sprouts of buckwheat grown in Azerbaijan;

Such food has a tremendous energy potential, which pro-
vides a person with a boost of energy [13]. The high content 
of histidine in buckwheat has a positive effect on children’s 
growth. The protein substances of buckwheat grain do not 
form gluten, therefore buckwheat flour is not used inde-
pendently in baking but is mixed with wheat flour to prepare 
special types of bread, cookies, pancakes, and fritters.

One source of biologically active compounds of phenolic 
nature is buckwheat [14]. 

Buckwheat is also a valuable crop for tonic products and fer-
mentation products of buckwheat leaf extracts and whey [15].

Using plant-based fillers in fermented milk products will 
improve their physicochemical properties and enrich the 
product with minerals [16].

Therefore, research devoted to the properties of buckwheat, 
its bioactive compounds and their impact on human health is of 
scientific relevance. In particular, we are talking about complex 
works on identifying and analyzing the antioxidant, anti-in-
flammatory and hypoglycemic properties of buckwheat, as well 
as on developing new technologies to preserve and enhance 
these properties during processing and production of food 
products. In addition, research on using buckwheat as a basis 
for functional nutrition and new products, such as fermented 
milk products with plant fillers, is also very relevant. This is 
due to the growing interest in products, compliance with the 
requirements of general health and life extension, making such 
research necessary for the modern food industry.

2. Literature review and problem statement

The paper [17] presents the results of a study of buck-
wheat, showing that it has a fairly wide practical application, 
but there are still unresolved issues related to research and 
development to improve the organoleptic properties of glu-
ten-free buckwheat products. This may be due to objective 
difficulties associated with the limitation of experimental 
work, making relevant research impractical.

The paper [18] presents the results of studies on various 
food products made from buckwheat flour and buckwheat 
leaf flour. The analysis shows that buckwheat leaf flour 
contains 2,700 mg/kg of rutin, which is much more than in 
buckwheat flour – 218 mg/kg, but there remain unresolved 
issues related to the parallel study of other cereals in order 
to determine the amount of rutin in them. The reason for 
this may be objective difficulties associated with the cost, 
breadth of experiments, making relevant research impracti-
cal. Such studies were carried out in [19]. All this suggests 
the expediency of further research in this area.

The paper [20] presents the results of research related to the 
conduct of breeding work on creating new varieties adapted to 
the action of abiotic and biotic factors. It is shown that they are 
mostly assessed by morphophysiological parameters, resistance 
to lodging and pathogen damage, yield and grain quality. But 
there are still unresolved issues related to the accumulation of 
phenolic compounds in buckwheat plants. This may be due to 
objective difficulties associated with limited research. In [21], 
phenolic compounds were studied, which are secondary me-
tabolites most common in higher plants. They are extremely 
diverse in structure and chemical properties. Flavonoids have 
been proven to be non-toxic to humans by any route of admin-
istration. All this suggests the feasibility of conducting research 
in this area and using buckwheat as a raw material for obtaining 
flavonoids and their practical application in functional products.
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tains various antioxidant compounds, such as flavonoids, 
including rutin, quercetin, quercitrin, etc. [10].

Three buckwheat varieties were studied, being rich in 
rutin, but differing much in quantity (Table 1).

Table	1

Flavonoid	content	in	buckwheat	sprouts,	mg/g

No. Variety Parts of the plant Rutin Bioflavonoids (BF)

1 Dikul Sprout 2.84±0.16 55.21±0.50

2 Krupinka Sprout 4.97±0.43 38.65±0.35

3 Bogatyr Sprout 6.91±0.23 34.22±0.37

It was determined that the rutin content does not depend 
on the color diversity of different buckwheat genotypes. Early 
maturing forms of buckwheat were found to accumulate more 
rutin than late maturing buckwheat genotypes, characterized 
by a high rutin concentration during the mass flowering 
period. When analyzing the component composition of buck-
wheat PF, no quantitative relationship was found between ru-
tin and other flavonoids, but genotypes with a brighter color 
were shown to accumulate more flavonoids.

Due to the widespread use of buckwheat sprouts in the 
technology of functional food products, it is necessary to 
track the dynamics of rutin and quercetin accumulation 
during the germination process (Fig. 2). 

The graphs in Fig. 2 show that during the first two days 
of growth, the rutin and quercetin concentrations remain 
almost unchanged, then progressive growth is observed and 
by the seventh day the concentration of rutin increases by 
27 times, and quercetin by 22 times.

– to develop a specific “Gatyg” recipe that combines buckc-
wheat sprout extracts, paying special attention to improving the 
nutritional and functional properties, and process flowchart.

4. Materials and methods 

The object of the study is the production of the national 
fermented milk product “Gatyg” based on sprouts of buck-
wheat varieties grown in Azerbaijan. 

The hypothesis of the study suggests the possibility of using 
buckwheat sprouts, which are a valuable source of BAS, for the 
production of functional products. To achieve this, buckwheat 
seeds were washed, soaked in water for 3 hours, placed in a vesk-
sel with a tray and grown in a dark place for 7 days at a temperan-
ture of 24–26 °С. Buckwheat sprouts are white, elastic sprouts 
up to 11–12 cm in length. The taste is pleasant, delicate, slightly 
sweet and sour, the smell is fresh, not musty. The appearance of 
the sprouts is shown in Fig. 1.

a

b 

Fig.	1.	Photos	of	sprouts:	a	–	3-day-old;	b	–	7-day-old

The technology for obtaining functional products in-
cludes several stages, the key one being extraction. The Sox-
hlet extraction method was used [28]. A Soxhlet extractor 
(Soxhlet apparatus) is a device for continuously extracting 
poorly soluble solids from solid materials. The simplest and 
most accessible method of analysis for most laboratories, 
which uses cold extraction. The essence of the method is 
to wash out fats using a solvent, and then determine the 
difference in the mass of the dry flask and the flask after 
extraction containing fat.

The effectiveness of extraction was assessed by the amount 
of extracted flavonoids. The content of flavonoids in the extracts 
was determined by differential spectrophotometry [29, 30].

5. Results of production of functional products based on 
sprouted buckwheat seeds

5. 1. Determination of the content of biologically acl-
tive substances (BAS) and flavonoids during the germi-
nation of buckwheat seeds

Among the large number of natural plant-based com-
ponents, flavonoids play a central role. Buckwheat con-
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Fig.	2.	Dynamics	of	flavonoid	accumulation	during	buckwheat	
seed	germination:	a	–	rutin;	b	–	quercetin
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The content of flavonoids in the extracts was determined 
by differential spectrophotometry, based on the flavonoids’ 
ability to be colored with an alcoholic solution of aluminum 
chloride (Fig. 3) [29].

The absorption spectra of the studied extracts have close 
absorption maxima to the spectrum of the rutin-aluminum 
complex, so we chose this flavonoid (rutin) as a standard 
sample.

5. 2. Determination of conditions for flavonoid exo-
traction from sprouts of buckwheat grown in Azerbaijan

The yield of dry matter in these extracts was determined 
to scientifically substantiate the production technology of 
functional products.

Table 2 presents the parameters of flavonoid extraction 
from buckwheat sprouts with water and alcohol.

Thus, using microwaves for 5 minutes accelerates the ex -
traction degree of biologically active substances and increases 
the yield by 7 %, and at the same time, the use of microwaves 
for 10 minutes slows down the extraction degree of BAS and 
reduces the yield by 3.8 %. This is due to the destructive effect 
of microwaves on the components of buckwheat sprouts.

Extraction methods and physical factors influencing 
the rutin concentration in sprout extracts were also exam-
ined (Table 3).

As can be seen from Table 3, the most complete isolation 
of target substances from the feedstock is achieved by ex-
traction with a 40 % ethanol solution. This solution allows 

extracting more flavonoids compared to water and other 
extractants. Ultrasonic and microwave extraction are also 
effective methods, but their efficiency depends on the pro-
cessing time and conditions.

Table	3

Rutin	content	in	buckwheat	sprout	
extracts, mg/l

Extragent
Method

Standard Acoustic
Water 163±7.8 178±7.5

Alcohol 40 % 253±6.2 274±8.4

5. 3. Development of the recipe and flowd-
chart of the fermented milk product “Gatyg” 
based on buckwheat varieties grown in Azer-
baijan

Currently, it is advisable to expand the 
range (assortment) of functional products by 
using plant-based raw materials.

In the production of the new fermented 
milk product “Gatyg”, industrial cultures of 
lactic acid bacteria were used: 

– Streptococcus thermophilus and Lactobacillus bul-
garicus; 

– Streptococcus thermophilus and mesophilic Leuconos-
toc mesenteroides cremoris; 

– Lactococcus lactis cremoris. Before adding the starter 
to the milk, the pH and temperature values at which lactic 
acid bacteria are most active were studied. 

So, the optimal temperature for the Streptococcus ther-
mophilus strain is 37 °C, for the Leuconostoc mesenteroides 
cremoris strain; Lactococcus lactis cremoris 30–32 °C, for Lac-

tobacillus bulgaricus; Streptococcus ther-
mophilus – 29–31 °C, pH from 4.1 to 5. 

The activity of biochemical processes 
during fermentation was assessed by the 
dynamics of titratable and active acidity. 

The obtained results indicate that 
the studied ferments have high bio-
chemical activity and are capable of fer-
menting milk by direct addition, which 
speeds up the technological process.

The production process is carried out 
in the following sequence: acceptance 
and preparation of raw materials and 
main components; pasteurization and 
cooling of the mixture; fermentation and 
souring of the mixture; introduction of 
buckwheat sprouts in an amount of 7 %, 
mixing and cooling; bottling, packaging, 

labeling; before cooling and storage of the product. The re-
search was conducted for the quality indicators of a product 
enriched with sprouted buckwheat seeds compared to the 
local national fermented milk product “Gatyg” with 2.5 % 
fat content. The comparison results are presented in Table 4.

Table 4 shows the comparison of quality indicators be-
tween the traditional Gatyg product and the new Gatyg 
product enriched with buckwheat sprouts. As can be seen 
from the table, the dry matter mass fraction in the enriched 
product is increased (11.2 % versus 9.2 % in the control), 
indicating a higher concentration of solids. The protein mass 
fraction is much higher in the enriched product (4.4 % versus 
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Fig.	3.	Absorption	spectra	of	flavonoids	with	AlCl3:	1	−	quercetin	standard;	
2	−	rutin	standard;	3	−	for	buckwheat	sprouts

Table	2

Conditions	for	flavonoid	extraction	from	sprouted	seeds	of	buckwheat	grown		
in	Azerbaijan

Studied  
parameter

Mass fraction of flavonoids 
in raw material, mg/g dry 
matter in terms of rutin

Studied 
parameter

Mass fraction of flavonoids in 
raw material, mg/g dry matter in 

terms of rutin

Extragent (temperature 70 °C; time 2.5 h)
Ratio of raw material: extractant (40 % etha-
nol solution; temperature 70 °C; time 2.5 h)

Water 108±0.56 1:3 153±0.57

Ethyl alcohol  
40 %

162±0.65 1:30 168±0.63

Ultrasound (time 15 min) Ultrasound (time 20 min)

Water 108.4±0.36 1:15 107±0.38

Microwave (time 5 min) Microwave (time 10 min)

Water 115±0.21 1:15 108±0.24
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2.9 % in the control), which is beneficial for the nutritional val-
ue. The fat mass fraction is much higher in the enriched product 
(8 % versus 2.4 % in the control), which may be due to the fat 
content in buckwheat sprouts or changes in the fermentation 
process. The carbohydrate mass fraction does not change much, 
remaining comparable between the products. The acidity level 
of the enriched product is higher (81 °T versus 69–109 °T in 
the control), which may affect the taste and texture.

The obtained product has a dense and homogeneous 
structure; when buckwheat sprouts are added, the product 
surface becomes smoother, resulting in improved texture 
and increased viscosity.

Thus, adding buckwheat sprout extract to the Gatyg 
product not only increases its nutritional value but also 

improves its physical properties. The study shows that the 
new product has improved organoleptic and structural char-
acteristics, which can increase consumer attractiveness and 
expand its market.

6. Discussion of the results of 
growing buckwheat seed sprouts 
and using them in the production 

of the functional product 
“Gatyg”

The conducted research al-
lows us to develop a technology 
for functional products and their 
components, which have antioxi-
dant, immunocorrective and other 
effects with improved technologi-
cal and biological properties.

The feasibility of using addi-
tives from natural raw materials 
based on buckwheat flavonoids in 
functional products is shown.

As can be seen from Table 1, 
the content of rutin (on a dry 
weight basis) in the studied sam-
ples varies within the following 
ranges: in sprouts from 2.84 to 
6.91 mg/g (average of 4.9±0.43). 
The buckwheat variety “Bogatyr” 
was distinguished by the highest 
percentage of rutin content.

The experiment showed that 
incorporating buckwheat extracts 
into the recipe of the new product 
“Gatyg” does not change its struc-
ture. For the production of the 
new functional product “Gatyg” 
using buckwheat flavonoids, it is 
recommended to add them to the 
recipe in the amount of 2.2 grams 
per 10 liters of milk, having previg-
ously diluted rutin in a 1 % glucose 
solution.

The graphs in Fig. 2 show 
that during the first two days of 
growth, the rutin and quercetin 
concentrations remain almost un-
changed, then progressive growth 
is observed, and by the seventh 
day the concentration of rutin in-
creases by 27 times, and quercetin 
by 22 times. 

As can be seen from Fig. 3, 
the high absorption level for buck-
wheat sprouts is at 406 nm, stan-
dard samples of rutin at 406 nm, 
and quercetin at 431 nm.

The absorption spectra of the analyzed extracts have ab-
sorption indices close to the spectrum of rutin with aluminum. 
Therefore, this flavonoid was chosen as the standard sample.

The mass fraction of moisture in the plant material sam-
ples was also determined and amounted to about 12.01 %. 
Ultrasonic treatment increases the bound moisture in the 
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Fig.	4.	Production	flowchart	of	the	fermented	milk	product	“Gatyg”

Table	4

Quality	indicators	of	the	obtained	new	product	“Gatyg”	enriched	with	sprouted		
buckwheat	seeds

Indicator
Control 
“Gatyg”, 

2.5 %

“Gatyg” enriched with buckwheat sprouts with  
probiotic ferment

Streptococcus 
thermophilus

Streptococcus 
thermophilus; 
Lactobacillus 

bulgaricus

Lactococcus lactis 
cremoris; Leuconostoc 
mesenteroides cremoris

Mass fraction of dry matter, % 9.2 10.2 10.1 11.2

Mass fraction of protein, % 2.9 3.4 3.5 4.4

Mass fraction of fat, % 2.4 2.6 2.5 8

Mass fraction of carbohydrates, % 4.1 4.4 4.5 4.3

Acidity, °T 69–109 71 70 81
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finished product, which is particularly relevant for reconsti-
tuted products. Thus, studying the influence of ultrasound 
in the production system of the “Gatyg” product allows us 
to determine and justify the technological properties, and 
regulate them to obtain a high-quality assortment. 

As a result of the research, the best ratio of BAS ex-
traction to achieve extractive substances in extracts up to 
20–25 % was determined.

Table 2 shows the best results of flavonoid extraction 
from buckwheat sprouts by using different extractants. The 
most complete isolation of target substances from the origi-
nal raw material is achieved by extraction with a 40 % eth-
anol solution. Maximum extraction of flavonoids from raw 
materials is achieved by double extraction in a boiling water 
bath with a reflux condenser for 95 minutes. The optimal 
ratio of 1:15 provides the flavonoid yield of 93 %.

Table 2 shows that using ultrasound increases the yield 
of rutin in aqueous and aqueous-alcoholic solutions by 9 %.

In general, the rutin content in the studied samples is 
sufficient to satisfy the daily dose of vitamin P, when con-
suming 125 ml.

The concentration of rutin in the obtained extracts is 
presented in Table 3.

Thus, extracts from buckwheat sprouts, with a rutin con-
tent of 274 mg/l, obtained by different methods can be used in 
the technology of producing functional products.

As can be seen from Table 4, the quality indicators of 
the obtained new fermented milk product “Gatyg”, enriched 
with sprouted buckwheat seeds, are much higher compared 
to the control sample “Gatyg” 2.5 %. “Gatyg” is distinl-
guished by high taste and aromatic characteristics.

The features of the proposed solution allow optimizing 
the conditions of flavonoid extraction. Unlike traditional 
extraction methods, often using only water or ethanol, 
our treatment uses standard methods, as well as modern 
extraction methods (ultrasound and microwave). This will 
significantly increase the yield of flavonoids such as ru-
tin and allow for more efficient use of natural resources. 
Additionally, unlike current products such as traditional 
fermented milk products, this product contains buckwheat 
sprout extracts, adding value due to the antioxidant proper-
ties of flavonoids. The new product “Gatyg” is enriched with 
antioxidants, making it more beneficial to health than other 
dairy products [31].

The research provides an in-depth understanding of 
extraction processes and optimal conditions for obtaining 
the desired products, differentiating them from traditional 
methods and formulations.

These features make the proposed solutions more ef-
ficient and competitive than existing analogs, and ensure 
higher quality and functionality of the final product.

Rutin enrichment has been scientifically proven and 
tested in products using buckwheat extracts. By the results 
of biological activity, recommendations have been formulat-
ed in the scientific literature on products that are preferable 
for use in regulating metabolism, the functions of the cardio-
vascular and immune systems.

The advantages of our research, in contrast to [32], focus 
on a wider range of applications, provide a more in-depth 
study of biologically active substances and their use in devel-
oping functional products – using both buckwheat extracts 
and new recipes and technologies. While in [32], research is 
focused on improving the quality of existing fermented milk 
products using bean milk.

Thus, the advantage of our research lies in a deeper scien-
tific basis, wider application of the results and an integrated 
approach to developing functional products using biologi-
cally active substances. This makes it more significant for 
scientific and practical developments in functional nutrition.

Thus, research on using extracts from sprouts of buck-
wheat grown in Azerbaijan in the production of functional 
foods is of great importance and prospects. However, to 
achieve more accurate and generalizable results, a number of 
limitations and difficulties need to be overcome. This study 
focuses on three specific buckwheat varieties, which may 
limit the generalization of the results to other buckwheat va-
rieties. For a wider application of the results, it is necessary 
to examine other varieties and growth conditions, since this 
research was conducted for buckwheat grown in Azerbaijan. 
These results may not fully reflect the properties of buck-
wheat grown in other climatic and soil conditions, and the 
results may vary with cultivation methods. The conditions 
used (temperature, humidity) during germination and ex-
traction may vary, which affects the quality and content of 
active substances.

The shortcomings of this study are that long-term stabil-
ity tests of the active substances in the final product “Gatyg” 
were not conducted. In the future, studies on the stability 
and shelf life of the product should be carried out to deter-
mine how long the active substances are preserved in the 
final product. The development of this study is to optimize 
the extraction process and this may require complex math-
ematical modeling and statistical analysis to achieve the 
best results. The solution to this can be the use of advanced 
statistical methods and models for data analysis and process 
optimization.

7. Conclusions

1. Extraction methods and physical factors influencing 
the concentration of rutin in buckwheat sprout extracts 
are examined. In a comparative aspect, extracts of sprouts 
dried in a dark place were studied. The concentration of 
rutin in 40 % alcohol was 274±8.4, in water – 178±7.5. The 
buckwheat variety Bogatyr had the highest percentage of 
rutin content (6.91±0.23). The results indicate a signifi-
cant variation in rutin content among buckwheat varieties: 
Dikul, Krupinka and Bogatyr, with Bogatyr demonstrat-
ing the highest concentration (6.91 mg/g) and Dikul the 
lowest (2.84 mg/g). In addition, the study monitored the 
dynamics of rutin and quercetin accumulation throughout 
the germination process, revealing a sharp increase in both 
flavonoids by the seventh day – rutin increased 27-fold and 
quercetin 22-fold. This difference is critical for targeted ap-
plications in functional foods.

2. The conducted studies allowed determining the best 
extraction parameters for biologically active substanc-
es (BAS) to achieve extractive substances in extracts up 
to 20–25 %. The yield of dry matter in the studied extracts 
was determined. The yield of flavonoids was 93 %. The bir-
ological activity of buckwheat was evaluated, and factors 
increasing the yield of BAS, their solubility, and bioavail-
ability were identified.

3. The recipe and technology of the functional product 
“Gatyg” containing extracts of buckwheat sprouts were 
developed, which allows obtaining a product with high or-
ganoleptic properties. Mathematical modeling has shown 
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the feasibility of including 7 % sprouted buckwheat seeds in 
the composition of a product for therapeutic and prophylactic 
nutrition. This provides 15 % to 50 % of the daily requirement 
for rutin and allows us to recommend it for use. The recipe 
and technology of the fermented milk product “Gatyg” based 
on buckwheat varieties grown in Azerbaijan were developed.
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