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Abstract. The recipe for minced poultry cutlets was improved by
introducing prepared beer grits as a functional ingredient. By replacing part of
the traditional fillers (in particular, wheat bread or flour) with grits, a
comprehensive assessment of the impact on the nutritional composition,
organoleptic properties, texture, taste and consumer acceptability of the product
was carried out. It was shown that the use of beer grits allows to significantly
enrich the protein product with dietary fiber, B vitamins (in particular, thiamine,
riboflavin, niacin) and minerals, which contributes to improving the overall
profile of usefulness. Sensory studies involving an expert tasting panel
confirmed the high acceptability of recipes with a grit content of up to 30% of
the total mass of minced meat. This level provides a rational balance between
taste characteristics and textural structure, preserving the traditional qualities of
the product, but giving it new features of functional nutrition. Special attention
is paid to the biological value of the new ingredient: it is shown that its inclusion
contributes to a more complete absorption of essential amino acids, in particular
methionine, and prevents excessive formation of homocysteine in the human
body, which is an important factor in the prevention of cardiovascular diseases.
The study emphasizes the potential of beer grains as a sustainable,
environmentally friendly and economically beneficial ingredient for
implementation in innovative food products. This approach meets the modern
challenges of sustainable development, the concept of waste-free production, as
well as global trends in healthy nutrition and functionalization of everyday
products. The presented results open up prospects for further research and
development in the field of functional meat products using brewing by-products
as valuable food resources.

Keywords: Chopped chicken cutlets, protein product, methionine,
homocysteine, brewer's grains, dietary fiber, B vitamins.

Introduction. Formulation of the problem

assimilation of methionine, which is rich in animal

Currently, food technologies are developing in the

products, an intermediate metabolite homocysteine can
be formed if the nutrients are unbalanced [2].

direction of expanding the range of healthy food
products ready for consumption, as this is required by
the modern pace of life of the population [1]. Given that
consumers are increasingly concerned about their
health, the products manufactured must not only have
high organoleptic characteristics with minimal time
spent on their preparation, but also comply with the
principles of healthy eating [1]. Today, scientists are
paying great attention to the study of improving the
individual characteristics of a food product by adding
concentrated food additives [1].

Human health largely depends on a balanced diet.
Food industry technologists should take into account
innovative research in nutrition, medicine, and
nutritional physiology in the technological design of
food products.

Protein raw materials are extremely valuable and
multifunctional, but without taking into account the
synergy of amino acids with other ingredients, they may
not be fully absorbed, which will lead to a negative
effect in metabolism. In particular, in the process of
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For many years, doctors have considered high
cholesterol levels to be a major problem, while not
paying the necessary attention to such a problem as
homocysteine. Homocysteine is a sulfur-containing
amino acid that is an intermediate metabolite formed
during the breakdown of methionine [2]. Studying
various types of raw materials and their importance for
healthy nutrition, it was found that the main reason for
the deterioration of human health is not so much the
presence of cholesterol as the formation of an increased
amount of homocysteine in the body, which is formed
as a result of the biotransformation of the amino acid

methionine, with an insufficient amount of
micronutrients. Methionine is ingested from animal
products, particularly meat. However, during
metabolism,  methionine is  transformed and
homocysteine is formed, which in turn causes
Alzheimer's disease, senile dementia, myocardial
infarction, thrombosis, heart failure, cerebral

atherosclerosis, and atherosclerotic vascular disease.
Increased levels of homocysteine in the body are caused
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by defects in the enzyme system associated with the
synthesis and metabolism of homocysteine, as well as
deficiencies in nutrients such as pyridoxine (vitamin
B6), folic acid (vitamin B9), and cyanobalamin (vitamin
B12) [3]. The presence of these vitamins in the main and
auxiliary raw materials will facilitate the absorption of
methionine without the risk of homocysteine formation.

The deficit of dietary fiber in the diet of the
Ukrainian population reaches 60% [1]. Currently, the
development of products with a sufficient content of
dietary fiber is underway to eliminate their deficiency in
the human diet. Dietary fiber plays a key role in
maintaining health and well-being. They are one of the
main components of a healthy diet, providing many
positive effects on the digestive, cardiovascular and
endocrine systems.

Analysis of recent research and publications

There are two main types of dietary fiber: soluble
and insoluble [4]. The main sources of soluble dietary
fiber are fruits and vegetables [4], and cereals and whole
grain products are insoluble [5]. Different plant
materials are characterized by the presence of certain
dietary fibers [5]. In the gastrointestinal tract, under the
influence of the intestinal microbiota, the
transformation and conversion of most dietary fibers is
more or less intense: fermentation of soluble dietary
fibers is usually easier than for insoluble cereals [5].

In water, soluble fibers form a gel-like system that
helps reduce cholesterol and glucose levels in the blood.
The main sources of soluble fiber are oats, barley, fruits
and legumes.

Insoluble fibers, on the other hand, do not dissolve
in water and help improve metabolism. They help
prevent constipation and support intestinal health. The
main sources of insoluble fiber are whole grains, nuts,
seeds, and vegetables.

Soluble dietary fiber can lower low-density
lipoprotein or “bad” cholesterol, which reduces the risk
of cardiovascular disease. They also help regulate blood
sugar by slowing the absorption of glucose. This is
especially important for people with diabetes or a
predisposition to this disease.

According to a number of authors [7, 8, 14],
dietary fiber affects the level of homocysteine in the
blood and has the following positive properties. They
improve intestinal function, contributing to the
normalization of its functions and the interaction of
amino acids with B vitamins, which promotes better
methionine metabolism, and preventing the formation
of homocysteine. They improve the synthesis of short-
chain fatty acids, which will have a positive effect on
the functional activity of the liver, where methionine is
metabolized, which will help reduce the accumulation
of homocysteine levels.

The presence of antioxidants in the product is also
important, as they help reduce oxidative stress, which in
turn affects homocysteine levels in the body.
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The development of multicomponent formulations
of sliced meat products will improve both the
organoleptic properties of the products and their
digestibility in the human body. As an ingredient in such
compositions, it is advisable to use brewer's grains,
which are a source of various dietary fibers, vitamins
and minerals. In addition, brewer's grains are a
secondary product of the brewing industry, which will
reduce the cost of the finished product.

The peculiarities of the technological process
result in the leaching of soluble carbohydrates from
barley wort, leaving solid particles that form the basis of
brewer's grains. The latter has significant potential for
use as a food additive due to its high content of dietary
fiber, protein and minerals. Brewer's grains are a source
of dietary fiber, especially viscous fiber, which helps to
increase the excretion of cholesterol and fat, reduce
blood homocysteine levels, accelerate the passage of
food lumps [7] and reduce the symptoms of ulcerative
colitis [8]. The inclusion of brewer's grains as an
ingredient in the formulation of extruded snacks and
breadsticks has also been shown to increase the level of
bioactive substances and products with a low glycemic
index [6].

Article [15] investigated the possibility of using
brewer's grains in the production of protein textures for
the meat processing industry. The authors of [15]
developed a recipe for a grain-protein texture based on
soybean flour, gluten, and brewer's grains. The results
showed that the introduction of brewer's grains
increases the protein content by 1% and reduces the fat
content by 46% compared to traditional textures [15].
The resulting product has a fibrous structure identical to
the texture of natural meat and meets the safety
requirements of DSTU 4538:2006 [15].

Also, according to a review [16], brewer's grains
are a rich source of dietary fiber, proteins, minerals,
vitamins, and bioactive compounds with high
antioxidant activity. In particular, it contains
hydroxycinnamic acids such as ferulic and p-coumaric
acids. Studies [16] have shown that the addition of
brewer's grains to food products at a concentration of up
to 20% can improve their nutritional value without
adversely affecting their sensory properties.

The results of a study [17] on the use of beer
brewer's grains as a structuring agent in the technology
of molded fish semi-finished products showed that the
introduction of beer brewer's grains with a particle size
of less than 0.73 mm improves water retention,
emulsion stability, and reduces weight loss during heat
treatment [17].

Study [18] substantiated the development of meat
product technologies using vegetable fillers and milk
proteins. Researchers [18] studied the possibility of
enriching the formulation of semi-finished meat
products with whey enriched with magnesium and
manganese in order to improve the organoleptic and
physicochemical characteristics of the products. The
results confirmed the feasibility of using plant additives
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to expand the range of meat products with a regulated
composition of proteins, fats and biologically active
components.

The authors of [19] also studied brewer's grains
and showed that they are a rich source of dietary fiber,
proteins, and antioxidants, and that their introduction
into meat products can improve the nutritional value and
functional properties of the finished product. It has been
found [19, 20] that the use of brewer's grains in the
recipe of Frankfurter sausages increases the content of
dietary fiber without adversely affecting the sensory
characteristics of the product. The composition of
brewer's grains and meat products has a better structure
and reduces losses during heat treatment [20].

The Odesa National Technological University
studied the possibility of replacing the bread component
in the formulations of sliced semi-finished products
with vegetable additives. Scientists [21] concluded that
when wheat bread is completely replaced in the recipe
with a vegetable additive (3 % pumpkin seed fiber + 10
% red lentil flour) (13 %), the following changes occur
the raw minced meat becomes dense, acquires an
unpleasant brown color, after appropriate heat treatment
the color changes to gray, and the finished product has
a hard, juicy dense consistency, a strongly flattened
shape and a pronounced bean flavor [21]. It has also
been found that when the concentration of lentil flour in
cut semi-finished products is reduced by less than 10%,
the indicators remain unchanged, but the presence of a
small proportion of bread reduces bitterness and gives
juiciness to the finished product [21].

In addition to traditional products of plant origin,
there are also studies on the addition of spirulina to the
composition of chopped semi-finished products. It has
been found that when spirulina is added, all indicators
of model minced systems improve, but the consistency
of minced meat becomes denser, which requires
adjusting the amount of moisture added during the
preparation of minced meat [22].

Based on the results of the studies, it was
concluded that replacing up to 3 % of rabbit meat with
the microalgae spirulina allows to obtain chopped semi-
finished products of good quality; to increase the
amount of proteins of plant origin in semi-finished
products by 2.8 %; to bring the ratio of proteins of plant
and animal origin closer to the recommended one, which
makes it possible to increase the degree of assimilation
of chopped semi-finished products and classify them as
health food products; to enrich chopped semi-finished
products with spirulina components, which helps to
strengthen the health of the human immune system, to
reduce the cost of chopped semi-finished products by
reducing the price, by using spirulina in the ratio of 3%
to rabbit meat [22].

Purpose and objectives of the study.

Objective: Scientific substantiation of the
introduction of beer brewer's grains into the formulation
of sliced meat products to improve the nutritional profile
and organoleptic characteristics of the finished product.
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Key objectives of the research:

1. Conduct an information search to increase the
nutritional value of sliced meat products by introducing
beer brewer's grains into the recipe.

2. Determine the effect of beer brewer's grains on
the texture of chicken cutlets and establish the
recommended mass fraction of filler.

3. To establish the balance of the chemical
composition of the products enriched with brewer's
grains in comparison with the classical recipe.

4. Conduct sensory analysis, compare the results of
trial batches with the control recipe.

Research materials and methods

Chopped meat products are in great demand in the
restaurant industry. We have improved the recipe of
such products in the technology of chicken cutlets. The
recipe for classic chicken cutlets from the “Collection of
recipes for national dishes and culinary products: for
catering establishments of all forms of ownership” was
taken as a control [23]. The research was conducted
according to generally accepted methods in accordance
with the requirements of current technical specifications
and state standards. To determine the possibility of
using herbal additives in the technology of production
of meat cutlets, 4 batches of the tested cutlet samples
were made. The control sample was made according to
a classical conventional recipe; in the recipe of the test
samples, wheat bread was replaced with wet beer
brewer's grains in a certain amount, the use of which was
due to its valuable properties. For the study, samples of
brewer's grains from barley malt were taken
immediately after the mashing process during beer
brewing.

Table 1 shows the chemical composition of the
main ingredients of chicken fillet cutlets [24, 25, 26]

During the experimental studies, a set of research
methods used in the culinary industry was used to
determine the quality indicators of finished cutlets.

The production of prototypes of chopped poultry
cutlets was carried out according to the classic recipe for
chicken cutlets from the “Collection of recipes for
national dishes and culinary products: for catering
enterprises of all forms of ownership” [23]. The classic
recipe for chopped semi-finished products contains up
to 20 % wheat bread. In accordance with the purpose of
the study, wheat bread was completely replaced with
brewer's grains. During the research, the organoleptic
properties and chemical composition of the sliced semi-
finished products were determined according to
generally accepted methods. Thus, when analyzing the
results obtained, we were guided by the requirements of
the regulatory documentation DSTU 4437:2005 "Semi-
finished meat and vegetable cut products. Technical
specifications".

The quality of minced meat and the finished
product was assessed based on the results of
organoleptic evaluation.
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Table 1 - Chemical composition of the main
ingredients of chicken cutlets, g (mg)/100 g

Ne Component - - —_
<} T~ + 5
= 3 | €5
c S5 o £
g BB | 5,
=) £ | 5E&
5 =E g€

(=]

1 | Dry matter, g 26,0 32,0 25,0

2 | Proteins, g 225 4,1 8,5

3 | Lipids, g 2,0 15 2,5

4 | Carbohydrates, g - 25,0 -

5 | Ash, g 1,0 0,7 1,0

6 | Dietary fiber, g - - 13,0

7 | Phosphorus, mg 180,0 | 43,0 0,48¢g

8 | Potassium, mg 250,0 | 60,0 0,16

9 | Magnesium, mg 25,0 11,0 -

10 | Calcium, mg 13,0 17,0 8,2

11 | Sodium, mg 60,0 | 250,0 -

12 | Iron, mg 0,9 0,7 21,0

13 | Zinc, mg 0,9 0,3 6,7

14 | Copper, mg 0,07 0,05 -

15 | Manganese, mg 0,02 0,17 34

16 | Selenium, mcg 20,0 -

17 | Vitamin B1, mg 0,06 0,2 23,85

18 | Vitamin B2, mg 0,13 0,06 0,31

19 | Vitamin B3, mg 12,0 1,2 -

20 | Vitamin B5, mg 15 - -

21 | Vitamin B mcg 0,06 0,07 0,49

22 | Vitamin B12 mcg 7,0 23,0 -

23 | Vitamin E, mg 0,4 - -

24 | Vitamin K, mcg 0,3 0,2 -

25 | Proline, g - 0,3 0,45

26 | Glutamic acid, g - - 0,035

27 | Linoleic acid

(Omega 6), g 3,5 - 0,034

28 | Palmitic acid, g - - 0,045

29 | Oleic acid - - 0,18

30 | (Omega3d), g - - 0,004

31 | Leucine, g 1,7 - -

32 | Isoleucine, g 1,0 - -

33 | Valine, g 1,0 - -

34 | Lysine, g 19 - -

35 | Threonine, g 1,0 - -

36 | Phenylalaning, g 0,9 - -

37 | Methionine, g 0,6 - -

38 | Tryptophan, g 0,25 - -

39 | Aspartic acid, g 2,2 - -

The organoleptic characteristics of chopped cutlets
were determined in accordance with DSTU 4436:2005
"Semi-finished meat and vegetable cutlets. Technical
specifications®, DSTU 4823.2:2007 “Meat products*
and DSTU 7345:2021 ”Brewing grains. Technical
specifications”. The organoleptic characteristics of the
experimental samples were determined by the profile
method using a five-point scale, and the results of the
sensory evaluation were additionally shown using
profilograms. During the organoleptic study, the
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appearance, shape, color, smell, and cut appearance of
the raw semi-finished product were checked. After heat
treatment, the taste, aroma and juiciness of the finished
products were evaluated. The weight of the cutlets was
controlled by weighing. The permissible deviation of
the weight of one product was + 3 %. Statistical data
processing was performed using the Microsoft Excel
software package.

Results of the research and their discussion

Classic chicken cutlets were chosen for the study
because poultry meat is easier for the body to digest than
pork and cattle meat. The control sample of chopped
chicken cutlets contains up to 20% wheat bread. In
accordance with the purpose of the study, wheat bread
was completely replaced with brewer’s grain. Based on
the content of protein, vitamins and dietary fiber in the
brewer's grains, the optimal amount of brewer's grains
added to the minced meat was selected, namely: 40%,
30%, and 20% of the crushed meat by weight of the total
minced meat. For better perception, the recipe models
are presented in Table 2. The chemical composition of
each sample was investigated by calculation. The data
are shown in Table 3.

Taking into account the information presented in
Table 3, we can see that the introduction of beer brewer's
grains into the chicken cutlets recipe makes it possible
to enrich the final product with dietary fiber, protein and
vitamins. Based on a comparative analysis of the
chemical composition of the control sample and the
experimental samples of chicken cutlets with the
addition of beer brewer's grains (Samples 1-3) in
relation to the daily human need for these components,
we can see that all samples retain a high protein content
(15.0-18.0 g/100 g), which is approximately 20-28% of
the daily human need. The addition of brewer's grains
increases the content of dietary fiber (1-1.6 g vs. 0.4 g
in the control) in the finished product.

The highest performance is in Sample Nel, where
the content of brewer's grains is 400 g. This helps to
improve the digestion process in the gastrointestinal
tract.

There is a slight decrease in the content of B
vitamins (B1, B2, B3, B5, B6, B9, B12) in the test
samples compared to the control sample, especially in
Samples Ne2 and Ne3. These values are not critically
low, they average 5-15% of the daily requirement per
100 g of product, which should be taken into account
when formulating a complete diet.

All the samples have comparable levels of macro-
and microelements (potassium, calcium, magnesium,
phosphorus, iron, zinc, selenium). However, the overall
mineral profile remains satisfactory. The organoleptic
evaluation was carried out with the involvement of a
group of 5 tasters. Based on the average results of the
group's readings, sensory profiles were compiled for
three samples.

The generalized organoleptic
presented in Table 4.

indicators are
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Table 2 - Recipe models of chicken cutlets with the addition of beer brewer's grains for the study

Ne Indicator Control sample Sample Nel Sample Ne2 Sample Ne3
1 Ratio of components 0.5:0.2:0.05 05:04 0.5:0.3 0.5:0.2
2 Amount of meat, g 500.0 500.0 500.0 500.0
3 Amount of wheat bread, ¢ 200.0 No addition No addition No addition
4 | Amount of brewer's grains, g No addition 400.0 300.0 200.0
5 Amount of water, ml 50.0 - - -
6 Type of grains - Moist Moist Moist
7 Processing of grains - Cooking for 40-50 min at 95-98°C, grinding in a blender
8 Processing of meat Grinded in a meat grinder
9 Eforg:f‘cttf” of  semi-finished | & et 100 g Cutlets, 100 g Cutlets, 100 g Cutlets, 100 g
10 | Heat treatment Combi-steamer_, Combi-steamer_, Combi-steamer., Combi-steamer_,
150°C, 35-40 min | 150°C, 35-40 min | 150°C, 35-40 min | 150°C, 35-40 min
11 Anjount of gdditives, % of total 20% 40% 30% 20%
weight of minced meat
Table 3 - Nutrient content of the test samples compared to the daily requirement and the control sample
Ne Component Control sample, | Sample No.1, | Sample No.2, | Sample No.3 Organismal
/1 g/100 g g/100 g g/100 g g/100 g requirements
1 Dry matter, g 24,94 19,44 20,31 21,43 -
2 | Proteins, g 16,4 17,86 16,25 15,0 80,0
3 | Lipids, g 1,71 1,86 1,81 1,78 90,0
4 | Carbohydrates, g 6,67 1,78 15 1,14 350,0
5 | Ash, g 0,85 1,44 1,38 1,29 20,0
6 | Dietary fiber, g 0,4 1,56 1,31 1,0 35,0
7 | Phosphorus, mg 156,0 172,86 161,25 152,22 700,0-1250,0
8 | Potassium, mg 197,33 217,14 205,0 195,56 2500,0-3500,0
9 | Magnesium, mg 23,33 41,67 39,38 36,43 300,0-400,0
10 | Calcium, mg 14,67 28,89 26,25 22,86 800,0-1200,0
11 | Sodium, mg 113,33 50,86 44,88 40,22 <2000,0
12 | lron, mg 1,0 1,03 1,01 0,99 8,0-18,0
13 | Zinc, mg 0,8 0,96 0,96 0,97 8,0-14,0
14 | Copper, mg 0,05 0,11 0,10 0,09 0,9-15
15 | Manganese, mg 0,09 0,12 0,11 0,09 2,050
16 | Selenium, mcg 13,33 19,86 17,62 15,89 55,0-75,0
17 | Vitamin B1, mg 0,06 0,11 0,10 0,09 1,1-15
18 | Vitamin B2, mg 0,07 0,09 0,09 0,09 1,1-1,6
19 | Vitamin B3, mg 8,32 9,03 8,1 7,38 14,0-18,0
20 | Vitamin B5, mg 0,81 0,93 0,88 0,83 5,0
21 | Vitamin B mcg 0,35 0,41 0,39 0,37 1,3-2,0
22 | Vitamin B12 mcg 5,33 7,56 7,0 6,29 400,0
23 | Vitamin E, mg 0,2 0,21 0,19 0,17 2,4-3,0
24 | Vitamin K, mcg 0,23 0,27 0,26 0,26 10,0-15,0
25 | Proline, g 0,03 0,04 0,04 0,03 90,0-120,0
26 | Glutamic acid, g 0,75 0,77 0,7 0,64 ~3,0-4,0
Linoleic acid
27 (Omega 6), g 2,93 2,89 26 2,38 ~8,0-10,0
28 | Palmitic acid, g 0,32 0,31 0,29 0,27 10,0-17,0
29 | Oleic acid 0,34 0,35 0,32 0,29 <10,0
30 | (Omega3d), g 0,43 0,47 0,43 0,4 20,0-30,0
31 | Leucine, g 1,24 1,3 1,18 1,08 4,0-5,0
32 | Isoleucine, g 0,72 0,77 0,7 0,64 2,0-3,0
33 | Valine, g 0,75 0,79 0,72 0,67 3,0-4,0
34 | Lysine, g 1,25 1,34 1,2 1,09 3,0-4,0
35 | Threonine, g 0,64 0,67 0,6 0,54 1,5-2,5
36 | Phenylalanine, g 0,59 0,61 0,56 0,51 2,0-3,0
37 | Methionine, g 0,43 0,44 0,39 0,36 1,0-2,0
38 | Tryptophan, g 0,15 0,15 0,14 0,12 0,25-0,5
39 | Aspartic acid, g 1,68 1,71 1,56 1,44 6,0-7,0
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General impression
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finished product The taste of meat prevails
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pellets (coffee and nutty flavor)

The taste is balanced

Fig. 1 - Sensory profile of chicken cutlets with the addition of 40% beer lees

General impression
5

Balanced flavor by spices 45 The presence of a rich coffee

2 and nutty aroma
3,5

Does not hold its shape,
disintegrates

Light brown color (typical
for the product)

Dark brown color (not

Holds its shape typical for the product)

Uniform consistency of the

finished product The taste of meat prevails

There are solid inclusions of The taste of pellets prevails
pellets (coffee and nutty flavor)

The taste is balanced

Fig. 2 - Sensory profile of chicken cutlets with the addition of 30% beer lees
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General impression
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finished product
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Fig. 3 - Sensory profile of chicken cutlets with the addition of brewer's grains in the amount of 20% of the
additive

Table 4 - Organoleptic indicators of chicken cutlets with the addition of beer lees

Ne | Name Meaning
1 Fractional | The aroma is too strong, with predominant notes of coffee and nuts, which are not
content characteristic of traditional meat products. The taste of beer grits is pronounced, with solid
40% particles present. The product holds its shape and does not crumble. The color is too dark,

which is not typical for chicken cutlets. The addition of 40% beer grits to the recipe led to
negative changes in the sensory properties of the finished product.

2 Fractional
content
30%

The aroma is pleasant, with a moderate malt flavor. There is a noticeable flavor of pellets, but
it is less intense than in sample Nel. Solid particles are present, but in small quantities. The
product does not crumble. The color is dark brown, not typical for chicken cutlets. Reducing
the amount of pellets improves the taste of the finished product, but the presence of impurities
is still noticeable.

3 Fractional | The aroma is pleasant, with a light malt hue, balanced aroma of meat and beer brewer's grains.

content The flavor of the pellet is distantly felt, without dominance. There are no solid particles. The
20% consistency is homogeneous, the product holds its shape well. The color is typical for chicken
cutlets. The optimal ratio of meat raw materials and brewer's grains in the amount of 20%
improves the structure of the finished product without compromising the taste and visual
properties of the cutlets.
So, taking into account the functional, The inclusion of beer brewer's grains in chicken

technological and organoleptic properties of different
samples, it was found that before adding brewer's grains
to dishes, they should be pre-boiled for 40-50 minutes
and then grinded in a blender. This makes the raw
material softer and more homogeneous, so that no solid
particles are felt in the cutlets and this does not affect
the taste of the product. The optimal amount of pellets
to add to minced meat is 30% by weight of meat. The
technological scheme of cooking chicken cutlets with
the addition of beer brewer's grains is shown in Fig. 4

Conclusion
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cutlets leads to a noticeable densification of the texture
and improvement of the structural integrity of the
product.

According to the results of the information search,
it was found that the use of brewing by-products, in
particular beer brewer's grains, is a promising area in the
meat processing industry. Brewer's grains have a high
nutritional value due to the content of proteins, fiber, B
vitamins and minerals, which allows enriching meat
products with valuable nutrients, increasing their
biological value and improving environmental safety of
production.
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[ Chilled chicken ] [ ] [ Salt (7...10 g) ] [
fillet (m = 500 g) (wet) (m =200 g)

Rinsing, ]
T=10..15°C Cooking,

t=50 min

T=85-08°C

Stripping off
films and
tendons

y

Grinding with a
blender

Black pepper,
ground

Grinding in a
meat grinder
\L 4 2
[ Muxung ingredients, pounding minced meat ]
Portioning
(forming cutlets), m =100 g

y

T =150°C, t = 35-40 min

[ Baking in a combi steamer, ]

v

Readiness monitoring
(T =75°C mn the center)

Release
(T = 55...60°C)

Fig. 4 - Technological scheme of cooking chicken cutlets with the addition of beer pellets

Studies of the effect of beer brewer's grains on the
texture of chicken cutlets have shown that the
introduction of 20% of the filler has a positive effect on
the consistency of the products, improves their juiciness
and plasticity. When the mass fraction increases above
20%, there is a deterioration in textural characteristics -
the products become less homogeneous and excessively
dense. The optimal recommended mass fraction of
brewer's grains is 20 %.

The analysis of the chemical composition of
products enriched with brewer's grains showed an
improvement in the balance of basic nutrients compared
to the classical recipe. In particular, there was an
increase in the content of dietary fiber, vegetable
protein, as well as B vitamins and minerals. When
combined with other foods, these cutlets can provide a

full intake of B vitamins, protein and trace elements in
the body. This allows us to recommend such products to
expand the range of functional meat products.

The sensory analysis confirmed that patties with
up to 20% brewer's grains were as good as the control
sample in terms of taste. On the other hand, products
with a higher content of brewer's grains (30-40%)
received lower scores for taste and texture due to
excessive density, tangibility of solid particles of
brewer's grains, and dominance of the malt flavor.

Thus, the inclusion of brewer's grains in the recipe
for chicken cutlets is a scientifically and technologically
sound method of increasing the nutritional value of the
products. The use of 20 % brewer's grains allows to
create a balanced, functional meat product with
improved organoleptic and nutritional properties. .
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Kadenpa TexHoIOTIT pecTOpaHHOTO i 0310POBUOTO XapuyBaHH:I
OpiecbKkuii Hal[iOHATBHUN TEXHONOTIYHHUI YHIBEPCUTET

By Kanatna, 112, M. Oneca, Ykpaina, 65039

AHoTauis. YI0CKOHANICHO PELENTYpPy Ci4eHNX KOTJIET 3 M’sca NTHIII IUIIXOM YBEICHHS i JrOTOBICHOT MMBHOI ApOOHHM
SIK (YHKIIOHAIBHOTO iHTpesieHTa. 3aMIHMBIIM YacTHHY TPaJWIiIfHUX HAIOBHIOBAYiB (30KpeMa, MIIEHWYHOro Xiiba abo
OoporrHa) Ha JPOOHHY, 3AIHCHEHO BceOiUHY OLIHKY BIUIMBY Ha IIOKUBHUI CKJIaj, OPraHOJICNTHYHI BIACTHBOCTI, TEKCTYPY, CMaK
i IPUHHATHICTH POAYKTY crioxkuBadeM. [Toka3aHo, 1110 BAKOPUCTAHHS ITMBHOT JPOOVHHM 103BOJISIE CYTTEBO 30araTUTH O1TKOBHIA
HPOIYKT Ha Xap4yoBi BOJIOKHA, BiTaMiHU rpynu B (3okpema Tiamin, pubodasiH, HialluH) Ta MiHEpalbHi PEYOBHHH, 1[0 CIIPHSIE
HOKpAILEHHIO 3arajibHOro npodinto kopucHocTi. CEeHCOpHi TOCHIHKEHHS i3 3ally4eHHSAM eKCHepPTHOI JerycrauiiHol maHei
MATBEPIMIIN BHCOKY NPHUHHATHICTD peHentyp i3 BMicToM apoOuHm 10 30% Bix 3aramsHOl Macu ¢apmry. Taxwii piBeHb
3abe3neuye panioHaTPHAN OallaHC MiXK CMaKOBHMH XapaKTEPHCTUKAMHU Ta TEKCTYPHOIO CTPYKTYpOIO, 30epirarounl TpaauliiHi
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SIKOCT1 HMPOIYKTY, ajie HaJaloyh HOMy HOBI O3HaKHM (YHKIIOHAJBHOTO XapuyBaHHA. OKpeMy yBary MpuIiICHO OioioriyHii
LIHHOCTI HOBOTO iHIPEIi€HTa: [TOKAa3aHO, 10 HOro BKIIOUCHHS CHpHUsE OLTBII IIOBHOMY 3aCBOEHHIO HE3aMiHHUX aMiHOKHCIIOT,
30KpeMa METIOHIHY, Ta 3armo0irae HaIMipHOMY YTBOPEHHIO TOMOLIUMCTEIHY B OPraHi3Mi JIOAWHH, IO € BAXJIUBIM YHHHUKOM y
MpoQiIaKTHLII CEpIEBO-CYAUHHUX 3aXBOPIOBaHb. JlOCHIKEHHS MiJKPECNIOE MOTEHIiadl MHBHOI APOOMHHU SK CTIMKOTO,
€KOJIOTIYHO JOIIIBHOTO Ta €KOHOMIYHO BHTIJHOTO IHTpEMi€HTa I BIPOBAPKEHHS B IHHOBAIIMHI Xap4oBi mpoxykTu. Takuid
MiJX1 BIAMOBIA€ CYYaCHUM BHKIIMKAM CTAJOTO PO3BUTKY, KOHIIEMIIIi O€3BIIXOJHOTO BUPOOHUIITBA, a TAKOX TIOOATHHAM
TEHJICHIIISIM 3J0pOBOTO XapdyBaHHS Ta (YHKIIOHAI3amii MPOIYKTIB IIOJEHHOTO CIOXXHBAaHHA. [IpencTaBieHi pe3ynbTaTH
BIIKPUBAIOTH IIEPCHEKTHBH JUIT MOJANBINNX JIOCH/DKEHb 1 PO3pO0OK y Tamy3i (YHKIIOHAIBHUX M'ICHHX BHPOOIB i3
BUKOPUCTAHHAM MOOIYHHUX MPOAYKTIB MMBOBAPIHHA SK I[IHHUX XapUYOBUX PECYPCIB.

KnrouoBi ciioBa: xotietn py0ani Kypsadyi, O1IKOBHIA IPOIYKT, METIOHIH, TOMOLIUCTETH, MMBHA APOOHHA, Xap4OBi BOJIOKHA,
BiTaMmiHu rpymnu B.

Xapuosa Hayka i Texnooris / Food science and technology 92 Volume 19 Issue 1/2025



