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Abstract. A healthy diet is the key to longevity, increasing the body's resistance to adverse
environmental influences, and is a prerequisite for quality of life. One of the problems that humanity
must solve today is the search for non-traditional protein sources and their popularisation in the food
market as a healthy alternative to meat protein, which is the most popular. Nowadays, vegetarianism
is the most widespread system of health-improving nutrition. According to this system, meat
products (pork, beef) are replaced from the daily diet and other sources of amino acids take their
place. The relevance of the study is related to the need to develop minced semi-finished products
suited for consumption by a wide range of consumers, including those who adhere to vegetarian and
vegan diets. The main goal of the study was to achieve the nutritional value of the protein component
of minced meat compared to beef-based minced meat. The following research methods were used
to solve these tasks: the organoleptic assessment considered: appearance, colour, cutaway view,
smell, taste; moisture content — by drying the sample to a constant weight; fat content — by Soxhlet
method; protein content — by Kjeldahl method; amino acid composition — by liquid chromatography,
fatty acid composition - by gas-liquid chromatography. The main ingredient with protein content in
minced meat is protein-wheat texture, which contains a balanced set of amino acids. The study of
the amino acid composition of meatless minced semi-finished products has shown that this product
is a valuable source of all essential amino acids. Cutlets are characterized by a significant content of
valine, methionine, and phenylalanine. The finished product meets the requirements of the current
regulatory documentation and does not pose a microbiological danger to the consumer. Therefore,
the development of a new semi-finished product technology, which is a meatless minced meat
composition that meets the requirements of a healthy diet in terms of protein and fat composition,
is one of the ways to solve the problem of introducing food products recommended for vegetarians

Keywords: minced meat; protein; soy-wheat texturate; amino acids; hydration; fatty acids;
healthy eating

Introduction

Nutrition is one of the most important environ-
mental factors that directly affect the human
body throughout its life. Biological components
of food, which in the process of metabolism
turn into structural and functional elements
of the body’s cells, ensure their physiological
and psychological performance, adaptability,
and immune status, and determine the state of
human health, life expectancy, and social and
personal activities. Therefore, the defining fea-
ture of the current stage of social development
is that the problem of protecting the health of
the population and extending the life expectan-
cy of each person is no longer at the center of

attention only in biology and medicine, but
also significant progress has been made beyond
these sciences (Nazarenko & Ustymenko, 2023).
The human condition, as defined by the

World Health Organisation, is “a state of comple-
te physical, mental, and social well-being”, and
not just the absence of diseases (Li et al., 2018).
Despite this, the foundations of the healthcare
system are focused on the organization of a
healthy lifestyle, the main advantages of which
are considered to be (Bal-Prylypko et al., 2022):

longevity;

high physical performance;

increased mental and business activity.
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resistance to the occurrence and devel-
opment of diseases;
prevention and resistance to obesity.

Each of these factors allows for increasing
life expectancy by about two years. Vegetable
raw materials are of great importance in human
nutrition as a dietary product rich in vitamins,
contributing to normal metabolism. When it
comes to finding healthy food, most people to-
day are not content with official or traditional
views but constantly find their way. This has led
to the emergence of many alternative nutrition
systems (Ivaniuta et al., 2021). Among them,
the most important is a rational diet, depending
on age, gender, level of physical activity, and in-
take of all the necessary substances with food,
the number of which is close to 70 (Holem-
bovskaya et al., 2021). Of these, carbohydrates,
fats, and proteins play an important role in reg-
ulating the body’s metabolic and energy pro-
cesses, the sufficiency and usefulness of which
determine the health status of the average con-
sumer by 68-74% (Bal-Prylypko et al., 2022).

Among the main types of healthy eating,
the most common are vegetarianism, separate
meals, and raw food. Today, the vegetarian
menu is also gaining popularity in restaurant
establishments (Tolok, 2018). Various aspects
of the development of the food system - veg-
etarianism and the activities of vegetarian in-
stitutions are covered by such researchers as:
G.A. Tolok (2018), M.V. Buzhanska (2022), and
M.V. Skobenko et al. (2022). Consideration of
the papers by the above-mentioned researchers
allows for taking a meaningful approach to the
analysis of the scientific task set, identifying is-
sues that remain relevant.

In the next 10 years, the market for plant-
based alternatives will occupy 10% of the global
meat market. The number of Ukrainians who
gave up meat, the most successful young peo-
ple, has reached 2 million and continues to
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grow (Bal-Prylypko et al., 2022). Conscious
consumers take a thoughtful approach to nutri-
tion and understand the impact of their choic-
es on the health of both themselves and the
planet. The absence of allergens in food, “clean
labels”, and “eco-friendly products” are not
all that concern the modern consumer. Being
picky means not only choosing products with
a healthier list of ingredients, but also paying
attention to packaging, production methods,
consumption, processing, and delivery meth-
ods (Onwezen, 2021). Therefore, the main goal
in developing the technology of plant-based
minced semi-finished products was to achieve
the nutritional use of the protein component of
plant-based minced meat in comparison with
beef-based products.

Literature Review

Considering the arguments in favor of limiting
meat consumption and a significant increase
in the cost and shortage of animal products,
the task arose to develop recipes for meatless
minced cutlets. The main task was to rationally
plan the complete replacement of animal pro-
tein with vegetable protein by including it in
the composition of products that would contain
a set of amino acids close to the characteristics
of meat (Ivaniuta et al., 2021). The problem
statement, in addition to solving the issue of
reducing environmental pressure on the envi-
ronment while reducing the caloric content of
the product, is conditioned by the need to ex-
pand the range of consumers to include people
who adhere to vegetarian nutrition principles.

Among the ingredients of food products,
proteins play a decisive role in the normali-
zation of plastic and partial energy processes
(Bal-Prylypko et al., 2023). The body’s need for
protein depends on the age of the individual.
The recommended amount of protein, depend-
ing on age, is shown in Table 1.
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Table 1. Protein requirements of the body

The recommended amount of protein, grams per day

Consumer category

total including animal
Children under 1-year-old upto3 up to 2.5
Children 1-5 years old 53-65 33-37
Children 6-10 years old 72-78 36-39
Children 11-17 years old 83-104 42-52
Adult men 102-107 53-59
Adult women 78-84 43-46

Source: (Thnatenko, 2019)

Inrecent years, researchers have proven the
expediency of fulfilling the protein deficiency
in the human diet by using vegetable protein.
The majority of published studies (Bal-Prylyp-
ko et al., 2022) state that the predominance of
animal protein in the diet is associated with the
proximity of its amino acid composition to the
physiological needs of humans, and meat, eggs,
and poultry are considered the best sources of
its production. At the same time, one of the
main conditions for a healthy diet is considered
to be maintaining a ratio close to 1:2 by weight
in the protein component of the content of es-
sential and non-essential amino acids.

However, the use of raw meat in consum-
er goods has many disadvantages. First of all, a
large group of supporters of vegetarianism re-
mains outside the consumer group. Moreover,
significant problems should include the ingress
of waste products into the natural environment
when raising domestic animals. According to
N.V. Novhorodska et al., (2021) “a farm with
2,500 animals that give milk creates as much
waste as a city with a population of 411 thou-
sand people.” In addition, the share of carbon
dioxide generated in the process of growing
fodder crops, harvesting, processing, and trans-
portation of feed and meat made from them
reaches 9% on a global scale. Moreover, accord-
ing to the UN, raising and keeping domestic
animals is accompanied by the generation of
up to 18% of global greenhouse gas emissions —

methane, ammonia, and nitrogen monoxide,
which is significantly more than land, sea, and
air transport, which accounts for only 13% of
their total amount (Eveleva et al., 2019).

No less important arguments in favor of
finding alternative sources of food protein pro-
duction are that pastures used by humanity in
raising animals occupy up to a third of the areas
suitable for farming, and the amount of water
consumed by industrial technologies to obtain,
for example, 1 kilogram of beef requires about
15 thousand liters of water. Less water-inten-
sive is the production of other types of meat: 6
thousand liters for pork, 4,300 liters for chicken,
while the production of, for example, 1 kilogram
of soy requires 2 thousand liters, wheat — 1 thou-
sand, potatoes — 100 liters (Shuganget al., 2017).

Materials and Methods

The research was conducted to complete the
tasks set according to the established relevant
standard methods: the organoleptic assess-
ment considered: appearance, colour, cuta-
way view, smell, and taste according to DSTU
4437:2005 (2007) “Semi-finished meat and
meat-vegetable minced products”; moisture
content — by drying according to DSTU ISO
1442:2005 (2007) “Meat and meat products.
Method for determining the moisture content”;
the number of proteins was determined accord-
ing to GOST 25011-2017 (2018) “Meat and meat
products. Methods of protein determination”;
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the amount of fat was determined by DSTU
8380:2015 (2017) “Meat and meat products.
Method for measuring the mass fraction of fat”;
the amino acid composition was determined
by liquid chromatography using an amino acid
analyzer “BIOTRONIK” (Germany); the fatty
acid composition was determined by gas-liquid
chromatography using an Automated Gas Chro-
matograph “Kupol-55”; microbiological indica-
tors of finished products were determined by
DSTU 4437: 2005 (2007) “Semi-finished meat
and meat-vegetable minced products”, the to-
tal caloric value was calculated from the sum of
values for 100 g of product, based on the follow-
ing ratios: 1 g of protein — 4 kcal (16.7 Kk]), 1 g
of fat — 9 kcal (37.7 k]), 1 g of carbohydrates —
3.75 kcal (15.7 KkJ).

The ingredients used for the preparation
of semi-finished products required special
preparation methods. The main condition
was to achieve uniformity of emulsions, the
prerequisite for which is the transfer of solid
ingredients (soy-wheat texture, methylcellu-
lose) to the state of an emulsion. This is the

fundamental difference between the prepara-
tion of plant raw materials, which, unlike meat
raw materials, require pre-hydration. This ac-
tion, as well as work on preparing for the use
of other ingredients in minced meat, was per-
formed as follows.

Soy-wheat texture, which contained 10%
adsorbed water, was mixed with three parts
cooled to 4°C water and at a speed of 60 rota-
tions of the frame agitator per minute, stirred
for 20 minutes until uniformity. Methylcellu-
lose was used as an additive designed to bind
fat and prevent the delamination of minced
meat mixtures. To transfer it to the emulsion
state, powdered methylcellulose was mixed
with 2% sunflower oil, and a water-ice mixture
was added to the system and mixed at a speed
of 60 rotations of the frame agitator per minute
until uniformity. The amount of water phase re-
quired for the mixture to achieve plasticity was
varied to determine the optimal amount of wa-
ter fraction. The ratio of components and prop-
erties of water-oil emulsions of methylcellulose
are shown in Table 2.

Table 2. Component ratios and properties of methylcellulose water-oil emulsions

Component ratio State of the . .
o Sunil Water emulsion after Emulsion Condition of
. unflower ater-ice i
Methylcellulose ol iaure homogenization consistency hydrated fibers
Ruk')b_er—hk_e High-density Partial hydration,
1 1 2 7 condition, high . .. the presence of a
. difficult mixing .
elasticity solid phase
Dense structure, C on GIHOnS Full hydration
2 1 2 15 - similar to sour . i
shape retention uniform condition
cream
Stratlﬁca'tlon of Sprea.dlng gf the Full hydration,
the emulsion, the emulsion without s
3 1 2 25 . availability of free
release of free preserving its .
moisture

moisture shape

Based on the comparison of the state of
the emulsions, a choice was made in favor of
experiment No. 2, because the selected ratio
of components provided a dense consistency

Animal Science and Food Technology. 2023. Vol. 14, No. 2

and preserved the shape. The prepared ingre-
dients were mixed in a cutter with the remain-
ing components of the minced meat mixture
in an arbitrary sequence. In the period from
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February 2021 to February 2022, following the
requirements of DSTU 4437:2005 (2007), many
tastings of cutlets based on plant raw materi-
als were conducted among vegans aged 18 to 53
years, as well as among consumers who adhere
to a traditional diet, and about 150 reviews were
processed. Studies were also conducted among
the meat-consuming population, who tasted
cutlets based on meat and plant raw materials.
Indicators of appearance, cutaway view, color,
taste, aroma, consistency, and juiciness were
evaluated on a five-point scale. Works with hu-
man participants following the principles set
out in the Helsinki Declaration

The organoleptic assessment was carried
out in 3 stages:

1. Tasting of plant-based semi-finished
products in their pure form (simple heat treat-
ment, without sauces and side dishes)

2. Tasting of plant-based semi-finished
products in ready meals (burgers).

3. Tasting of plant-based semi-finished
products as a filling for complex dishes, with
the addition of other flavor components (ravi-
oli, dumplings).

Results and Discussion

Comparative studies of beef proteins and soy
and wheat textures to a certain extent refute
the myth of the essential nature of animal pro-
tein and show close similarity in the amino acid

composition of all three sources, especially
in terms of obtaining the necessary complex
of amino acids with plant-based meat substi-
tutes: industrial batches of both soy and wheat
texture according to their content, including
those that the body is not able to synthesize,
can be considered as its healthy replacement in
minced meat mixtures. Therefore, it was con-
cluded that it is advisable to develop recipes for
minced plant-based products as an alternative
to minced meat containing animal protein.

The second most protein-rich component
of minced cutlet mixes is fat. Sunflower oil is
traditionally used in this capacity in Ukraini-
an national cuisine, provided that animal fat
is avoided. However, its chemical composition
does not meet the existing dietary guidelines
for the ratio of omega-6 and omega-3 fatty ac-
ids. Their mass fractions in oil are 48.3+74.0%
and 0.3%, respectively (Table 3), while in the
optimum their ratio is in the range from 1:2
to 1:4. The consequences of this discrepancy
can be an increase in blood viscosity and a ten-
dency for excessive clotting, which can lead to
blood clots and high blood pressure. In part,
this ratio may be close to the recommended
dosage reduction of sunflower oil in minced
meat and the introduction of coconut oil in it
instead, the composition of which is shown in
Table 3 in comparison with the composition of
sunflower oil.

Table 3. The fatty acid content in sunflower and coconut oils, %

Oilseed crop

Fatty acid Sunflower Coconut
Lauric (C12) up to 0.1 43.0-51.0
Myristic (C14) up to 0.2 16.0-21.0
Palmitic (C16) 5.0-7.6 7.5-10.0
Palmitoleic (C16) up to 0.3 0.2-1.5
Stearic (C18) 2.7-6.5 2.5-4.0
Oleic - ©-9 (C18) 14.0-39.4 5.0-10.0
Linoleic - 0-6 (C18) 48.3-74.0 1.0-2.5
Linolenic - ©-3 (C18) up to 0.3 up to 0.5

Animal Science and Food Technology. 2023. Vol. 14, No. 2
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Table 3. Continued

Fatty acid Oilseed crop

Sunflower Coconut
Arachidic (C20) 0.1-0.5 up to 0.5
Gadoleic (C20) upto0.3 up to 0.5
Behenic (C22) 0.3-1.5 up to 0.5
Erucic (C22) up to 0.3 up to 0.5

Docosadienoic (C22) upto 0.3 n/a
Lignoceric (C24) up to 0.5 up to 0.5

An additional argument in its favor is that
coconut oil is rich in myristic acid, which is ex-
tremely important for strengthening memory,
whichis practically absent in sunflower and olive
oils widely used in such recipes (Wu et al., 2018).

Based on the benefits of replacing the meat
component with vegetable textures, given the tra-
ditional set of additives to minced meat and the

norms of their use, a recipe for a chopped minced
product that does not contain a meat component
was developed (experiment). Dietary minced
meat based on the use of beef that meets the re-
quirements of the national standard DSTU 4437-
2005 (2007) was selected as a control comparison
sample. Recipes for minced meat (control and
experimental samples) are presented in Table 4.

Table 4. Recipes for minced cutlets based on meat and plant raw materials

Mass fraction of the ingredient, %

Recipe component

Control Experimental

Water 23.8 62.3
Beef cutlet meat 25.1 -
Sausage ridge fat 30.2 -

Soy-wheat texturate - 21.0
Wheat flour bread 11.1 -
Breadcrumbs 4.0 -

Hydrolyzed vegetable protein - 0.7
Dry potato or wheat fiber 2.0 -

Yeast extract - 0.7

Table salt 1.2 0.7

Beetroot juice 1.0
Chopped onion 3.5 -

Coconut oil - 6.3

Methylcellulose - 2.0

Sunflower oil - 5.0

Vegan flavoring AlmaMit C25/11 - 0.3
Ground black or white pepper 0.1 -

Nevertheless, the main criterion for the
quality of minced meat in the proposed rec-
ipe is the usefulness of the amino acid com-
position of the protein component. The corre-
sponding calculation was made because wheat

Animal Science and Food Technology. 2023. Vol. 14, No. 2

added to the control minced meat with the
meat component contains about 12% protein
in total, and its content in the added bread
does not exceed 50 %. The calculation results
are shown in Table 5.
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Table 5. Amino acid composition of experimental and control minced meat products, g/100 g

Amino acid Experimental Control
Essential amino acids
Valine 1.5 1.4
Isoleucine 1.1 1.1
Leucine 1.8 2.1
Lysine 0.9 2.1
Methionine 0.5 0.2
Threonine 0.7 1.2
Tryptophan 0.2 0.3
Phenylalanine 1.4 1.2
Total essential amino acids 8.1 9.6
Non-essential amino acids
Alanin 0.9 1.5
Arginine 1.6 1.5
Aspartic acid 1.7 2.5
Histidine 1.0 1.0
Glycine 1.2 1.3
Glutamic acid 4.5 4.6
Proline 1.6 1.2
Serine 1.1 1.1
Tyrosine 0.8 1.0
Cystine 0.3 0.3
Total non-essential amino acids 14.7 16.0
The total content of amino acids 22.8 25.6

in the composition

To calculate the caloric content of the were used. The results of determining the
product, the values of the corresponding chemical composition of samples of plant-
characteristics of proteins at 16.75 kJ/g, fats based “meat” semi-finished products are
at 37.5 kJ/g, and carbohydrates at 16.5 kJ/g  shown in Table 6.

Table 6. Chemical composition of control and experimental samples of minced meat cutlets (n=3, p >0.95

Mass fraction of the component, % Control Experimental
Protein 17£0.1 16.7+0.1
Fat 10£0.04 9.78+0.04
Carbohydrates 0.7+0.03 5.35+0.03
Moisture 68.1£0.3 64.6%0.3
Table salt 1.3%£0.1 1.52£0.1
Fibre 0 1.15
Caloric value, k] 560 (133.8 kcal) 615 (146.6 kcal)

A comparative analysis of the chemical produced using conventional technology and
composition of semi-finished beef products with plant raw materials shows that plant-based

Animal Science and Food Technology. 2023. Vol. 14, No. 2
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products are characterized by a high content
of fats and carbohydrates and an insignifi-
cant decrease in protein content. Moreover,
plant-based products are distinguished by the
presence of fiber in their composition, which
significantly improves intestinal function. To
determine the compliance of the developed

composition with the requirements of sanitary
and epidemiological safety in comparison with
the control following the indicators of the na-
tional standard DSTU 4437-2005 (2007), the
product was tested during the guaranteed shelf
life (10 days from the date of manufacture). The
test results are presented in Table 7.

Table 7. Results of determination of the level of bacteriological contamination
of minced meat products of experimental and control composition

Indicator of bacteriological contamination

Product Coliform bacteria  L.monocytogenes . Pathogenic, incl.
. . S.aureusinlg .
in0.1g in25g salmonellain1 g
Control Not Found Not Found Not Found Not Found
Experimental Not Found Not Found Not Found Not Found

Analysis of the data in Table 7 shows that
the microbiological indicators of the finished
product met the requirements of the current

appearance
5

juiciness

O = DN WA

consistency

taste

smell

regulatory documentation on microbiological
safety.
The data obtained are shown in Figure 1.

cutaway view
in pure form

in burger
colour

in complex dishes

Figure 1. Results of evaluation of organoleptic parameters
of minced semi-finished products of experimental and control composition

The results of the sensory analysis showed
that plant-based semi-finished products such
as minced meat and filling have the highest
overall score in all indicators, based on which it
was concluded that meatless minced semi-fin-
ished products on a plant basis can be recom-
mended for general consumption both due to
their nutritional value and compliance with the

Animal Science and Food Technology. 2023. Vol. 14, No. 2

established taste preferences of a wide range of
consumers, including those who adhere to the
norms of vegetarianism.

Conclusions

The properties of soy protein allow it to be
actively used in the meat processing industry
of the food industry. As for the production of
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minced semi-finished products of plant origin,
they are indispensable in the diet of people who
do not consume animal proteins.

According to the study results, it was de-
termined that the composition of the devel-
oped minced plant-based product is practi-
cally equivalent to the composition of minced
meat from the standpoint of providing the
body with proteins and meets the standards
of healthy nutrition It is shown that the de-
veloped meatless minced meat composition is
close to the composition of traditional ground
beef in terms of protein component composi-
tion and can be recommended for use in tra-
ditional diets. The finished product using the
developed technology almost does not differ
in consumer qualities from the meat prod-
uct using conventional technology. The study
of the amino acid composition of meatless
minced semi-finished products has shown that
this product is a valuable source of all essen-
tial amino acids. Cutlets are characterized by a
significant content of valine, methionine, and
phenylalanine.

Analysis of the chemical composition of

of fats and carbohydrates and an insignifi-
cant decrease in protein content. Moreover,
plant-based products are distinguished by the
presence of fiber in their composition, which
significantly improves intestinal function. The
tasting committee noted that the consisten-
cy of the product is very similar to meat, and
the cooking method allows for maintaining
a traditional food culture. Tasting by meat
eaters showed that there were no significant
changes in the organoleptic properties of
the product and people who consume meat
will not feel uncomfortable when consum-
ing a product that does not contain meat.

The developed technology of mincing
semi-finished products will significantly ex-
pand the range of products for people who
adhere to vegetarian and vegan standards of
phytonutrients, which will somewhat mitigate
the current problems of healthy eating. The
positive research findings indicate that this
technology should be further studied and re-
quires further development.

Acknowledgements

semi-finished products made from beef us- None.
ing conventional technology and based on
plant raw materials proves that plant-based Conflict of Interest
products are characterized by a high content  None.
References

(1]

(2]

[3]

Bal-Prylypko, L., Nikolaenko, M., Volkhova, T., Holembovska, N., Tyshchenko, L., Ivaniuta, A.,
Israelian, V., Menchynska, A., Shynkaruk, O., & Melnik, V. (2023). The study of functional
and technological properties of vegetarian ice cream. Potravinarstvo Slovak Journal of Food
Sciences, 17,110-121. doi: 10.5219/1798.

Bal-Prylypko, L., Yancheva, M., Paska, M., Ryabovol, M., Nikolaenko, M., Israelian, V.,
Pylypchuk, O., Tverezovska, N., Kushnir, Y., & Nazarenko, M. (2022). The study of the
intensification of technological parameters of the sausage production process. Potravinarstvo
Slovak Journal of Food Sciences, 16, 27-41. doi: 10.5219/1712.

Buzhanska, M.V. (2022). Physico-chemical properties of hydrocolloids — the advantage of
their use in vegetarian dishes. Bulletin of the Lviv University of Trade and Economics, 29, 46-52.
doi: 10.36477/2522-1221-2022-29-06.

Animal Science and Food Technology. 2023. Vol. 14, No. 2



https://potravinarstvo.com/journal1/index.php/potravinarstvo/article/view/1798 
https://potravinarstvo.com/journal1/index.php/potravinarstvo/article/view/1712 
http://journals-lute.lviv.ua/index.php/visnyk-tech/article/download/1099/1038 

110

Development of technology for plant-based minced semi-finished products

[4] DSTU 4437-2005. (2007). “Milled Meat and Meat and Plant Semi-finished Products.
Specifications. With Modifications and Corrections. With changes and amendments”. Kyiv:
Technological Institute of Milk and Meat of the Ukrainian Academy of Agrarian Sciences.

[5] DSTU 8380:2015. (2017). “Meat and meat products. The method of massaging fat mass”. Kyiv:
Institute of Food Resources of the National Academy of Agrarian Sciences

[6] DSTUISO 1442:2005. (2007). “Meat and meat products. Method for determining the moisture
content”. Kyiv: Derzhspozhivstandard of Ukraine.

[7] Suurs, P., & Barbut, S. (2020). Collagen use for co-extruded sausage casings — A review. Trends
in Food Science & Technology, 102, 91-101. doi: 10.1016/j.tifs.2020.06.011.

[8] Gorissen, S.H.M., Crombag, J.J.R, Senden, ].M.G., Waterval, W.A.H., Bierau, J., Verdik, L.B., &
van Loon, L.J.C. (2018). Protein content and amino acid composition of commercially available
plant-based protein isolates. Amino Acids, 50(12), 1685-1695.

[9] GOST 25011-2017. (2018). “Meat and meat products. Protein determination methods”. Kiev:
Standartinform

[10] Holembovska, N., Tyshchenko, L., Slobodyanyuk, N., Israelian, V., Kryzhova, Y., Ivaniuta, A.,
Pylypchuk O., Menchynska, A., Shtonda, O., & Nosevych, D. (2021). Use of aromatic root
vegetables in the technology of freshwater fish preserves. Potravinarstvo Slovak Journal of Food
Sciences, 15, 296-305. doi: 10.5219/1581.

[11] Hospodarenko,H.M.,Liubych,V.V.,Zheliezna, V.V., & Polianetska, T.O. Amino acid composition
of winter wheat grain depending on the variety. Food Technologies, 1, 60-65.

[12] Thnatenko, M.H., & Snihovyi, S.V. (2019). Regarding the issue of large-scale use of soy protein
in human food products in Ukraine. Taurian Scientific Bulletin, 23, 256-259.

[13] Ivaniuta, A., Menchynska, A., Nesterenko, N., Holembovska, N., Yemtcev, V., Marchyshyna, Y.,
Kryzhova, Y., Ochkolyas, E., Pylypchuk, O., & Israelian, V. (2021). The use of secondary fish
raw materials from silver carp in the technology of structuring agents. Potravinarstvo Slovak
Journal of Food Sciences, 15, 546-554. doi: 10.5219/1626.

[14] Nazarenko, M.V., & Ustymenko, I.M. (2023). Development of the technology of cooked sausage
products for health purposes. Retrieved from http://journals.nubip.edu.ua/index.php/Dopovidi
article/view/28014.

[15] Novhorodska, N.V., Solomon, A.M., & Bernyk, I.M. (2021). Evaluation of the quality of minced
meat systems using vegetable raw materials. Food Resources, 17, 119-128.

[16] Onwezen, M.C., Bouwman, E.P., Reinders, M.]., & Dagevos, H. (2021). A systematic review
on consumer acceptance of alternative proteins: Pulses, algae, insects, plant-based meat
alternatives, and cultured meat. Appetite, 159, article number 105058.

[17] Shugang, L., Yiping, C., & Fang, G. (2017). Genome-Wide Identification and Comparative
Analysis of Albumin Family in Vertebrates. Retrieved from https://journals.sagepub.com
doi/10.1177/1176934317716089.

[18] Skobenko,M.V.,Stratii, N.V., & Sychova, L.V. (2022).The effect of a vegetarian diet on endurance
in sports. In the III scientific-practical extramural conferences with international participation
(pp- 85-90). Kharkiv: Kharkiv National Medical University.

[19] Richardson, E. (2021). Cranks, Clerks, and Suffragettes: The Vegetarian Restaurant in British
Culture and Fiction 1880-1914. Literature and Medicine, 39(1), 133-153.

Animal Science and Food Technology. 2023. Vol. 14, No. 2



http://online.budstandart.com/ua/catalog/doc-page?id_doc=89344 
http://online.budstandart.com/ua/catalog/doc-page?id_doc=89344 
http://online.budstandart.com/ua/catalog/doc-page?id_doc=71564 
http://online.budstandart.com/ua/catalog/doc-page?id_doc=82535 
http://online.budstandart.com/ua/catalog/doc-page?id_doc=82535 
https://www.sciencedirect.com/science/article/pii/S0924224420305124 
https://pubmed.ncbi.nlm.nih.gov/30167963/ 
https://pubmed.ncbi.nlm.nih.gov/30167963/ 
https://files.stroyinf.ru/Data2/1/4293743/4293743803.pdf 
https://potravinarstvo.com/journal1/index.php/potravinarstvo/article/view/1581 
https://potravinarstvo.com/journal1/index.php/potravinarstvo/article/view/1626 
http://journals.nubip.edu.ua/index.php/Dopovidi/article/view/28014
http://journals.nubip.edu.ua/index.php/Dopovidi/article/view/28014
https://journals.sagepub.com/doi/10.1177/1176934317716089
https://journals.sagepub.com/doi/10.1177/1176934317716089

Filin et al.

111

[20] Wu, G., Cross, H.R., Gewhring, K.B., Savell, ] W., Arnold, A.N., & McNeill, S.H. (2018).
Composition of free and peptide-bound amino acids in a beef chuck, loin, and round cuts.
Journal of Animal Science, 94(6), 2603-2613. doi: 10.2527/jas.2016-0478.

[21] Li, Y., Pan, A., Wang, D. D., Liu, X., Dhana, K., Franco, O. H., Kaptoge, S., Di Angelantonio, E.,
Stampfer, M., Willett, W. C., & Hu, F. B. (2018). Impact of Healthy Lifestyle Factors
on Life Expectancies in the US Population. Circulation, 138(4), 345-355. doi: 10.1161/
CIRCULATIONAHA.117.032047.

Po3po6ka TexHoJIoril ciueHux HaniB(paOpHUKaTiB Ha POCIAMHHIN OCHOBI

Cepriit Onekcanaposuy Pirin

IlokTop xabinmitaT, mpodecop

3axiTHOMTOMOPCHKMI TEXHOJIOTiUHMIT YHiBepCUTET

70-310, By:n. Ilsactys, 17, M. lleuuH, [Tonbina
https://orcid.org/0000-0001-5990-4977

Jlapuca BanaBiBHa Bans-IIpununko

IlokTop TeXHIYHUX HaYK, Tpodecop

HairioHanbpHMIT yHiBepcUTET GiopecypciB i MpupomoKopMcTyBaHHS YKpainu
03041, By:n. TepoiB o6oponu, 15, M. Kuis, Ykpaina
https://orcid.org/0000-0002-9489-8610

Mmuxkona CraniciaBoBuu HikosraeHko

IokTop dinocodii, goreHT

HarmionanpHmit yHiBepcuTeT 6iopecypcis i mpupomokopmcTyBaHHS YRpainm
03041, Byn. l'epoiB o6oponn, 15, m. Kuis, Ykpaina
https://orcid.org/0000-0003-2213-4985

Haranis Bonrogumupisua l'omemMG0oBcbKa

KaHmupaT TexHiYHUX HayK, TOLEHT

HarnionanbHuit yHiBepcuTeT 6iopecypcis i mpupomokopucTyBaHHs YKpainu
03041, By:n. l'epoiB o6oponn, 15, m. Kuis, Ykpaina
https://orcid.org/0000-0001-8159-4020

I0piit MuxonasioBuu Kymnip

AcmipaHT

HarionanpHuit yHiBepcuTeT 6iopecypciB i mpupomoKopucTyBaHHS YRpainm
03041, Bysn. T'epoiB o6oponu, 15, M. Kuis, Yrpaina
https://orcid.org/0000-0002-6364-8117

AHoTaujis. 300poBe XapuyBaHHS € 3alI0PYKOI0 TOBTOJITTS, MiJBUILIEHHS CTilIKOCTi OpraHiamy 10
HECMPUSTIMBUX BIUIMBIB JOBKIJIISI, € YMOBOIO SIKOCTi XUTTS. OmHi€eio 3 mpobieMm, SIKYy CbOTOIHI
MYCUTDb BUPIITYBaTH JIOACTBO, € TOUIYK HETPAAMUIIIMHUX Akepen 6i/ika, a TAKOX iX MOMmyisapu3anii
Ha TIPOAYKTOBOMY DPWMHKY SIK 3[0pPOBOI ajJbTepHATUBM M'SICHOMY OiJKy, SIKMiI KOPUCTYETHCS
Hai16i1b1I0I0 MOMYISIPHiCTIO. Ha chboropHi BereTapiaHCTBO € HAMOGIIbII LIMPOKO PO3IIOBCIOIKEHOI0
CUCTEMOIO 03[I0POBUOI0 XapuyBaHHS. 3a IIi€I0 CUCTEMOIO 3 TIOBCIKIEHHOIO PalliOHy BUTICHSIOTh
M'SICHI TIPOMYKTY (CBMHMHY, SUTOBMUYMHY) i Ha Miclie iM MPUXOOATD iHII JyKepesia aMiHOKMUCIOT.
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AKTyanbHiCTh POGOTM TIOB'SI3aHA 3 HEOOXimHICTIO pO3pobKM dapiieBux HamiBhadbpuUKaTiB
JO3BOJIEHNX [IO BKMBAHHS IIMPOKMM KOJIOM CIIOXKMBAUiB, BKIIOUAIOUM OCi0, SIKi ZOTPUMYIOTHCS
BereTapiaHCbKMX Ta BETaHCbKMX HOPM XapuyBaHHS. OCHOBHOIO METOW HOOCTiIKeHb O6ylo
JMOCSITHEHHS XapuOBOi MOBHOIIIHHOCTI 61JIKOBOrO KOMIIOHEHTY (apliy y IMOPiBHIHHI 3 (apiamu
Ha OCHOBi SUIOBMYMHU. [I/11 BUpilleHHS] IOCTaBlIeHUX 3aBJaHb BMKOPMCTOBYBaIM Taki MeTOAU
JIOCTIiI)KeHb: TIPY OpPraHOJENTMUYHIN OLiHIi BpaXOBYBaJMCS: 30BHIlIHIM BUIIAL, KOMIp, BUJ, Ha
po3pisi, 3amax, cMak; BMICT BOJIOTM — MEeTOLOM BUCYIIYBaHHS 3pa3Ka JI0 MOCTiifHOI Macu; BMiCT
xkupy — metogom Cokciera; BU3HAUEHHS BMICTy 6inka — Mmetomom K'enbmais; aMiHOKMCIOTHMIA
CKJIaJ BYM3HAYa/IX MeTOLOM PiauHHOI xpoMaTorpadii, sKMpHOKUCIOTHMI CK/Ia ] BM3HAYAI METOLOM
rasopianHHOi xpomatorpadii. OCHOBHMM iHrpenieHTOM i3 BMicTOM 6isika y dapiiri BUROpUCTaHMI
61/TKOBO-TIIIEHNYHMIT TEKCTYpAaT, SIKMIt MiCTUThH 36aJaHCOBaHMI Habip aMiHOKMCIOT. BUBUeHHS
aMiHOKMCIOTHOTO CKJIamy 6e3M’ICHMX oApiOHeHMX HamniB(abpuKaTiB 1MoKasasio, o e MPOIYKT
€ IIiHHVM JI3KePeJIOM YCiX He3aMiHHMX aMiHOKMCIOT. KoTieTu XxapakTepu3yThCsl 3HAUHYM BMiCTOM
BajIiHy, MeTiOHiHY it deHinanaHiHy. [0TOBUIt MPOAYKT BiAIIOBiae BMMOram 4YMHHOI HOpMaTMUBHOL
MIOKyMeHTallii Ta He CTAHOBUTb MiKpobionoriuHoi Hebesmneku AJig CIOXMBava. ToMy po3pobka
TEeXHOJIOTii HOBOTO HarmiBhabpuKary, sika sIBjis€e co00w0 6e3M scHy (apiieBy KOMIIO3MILil0, 3a
CK/IaZoM GiNIKOBOTO Ta SKMPOBOIO KOMIIOHEHTY BiJIIOBijla€ BMMOTaM 3J0POBOTO XapuyBaHHS, €
ONHMM i3 LIISIXiB BUpillIeHHS TpobieMy BIPOBAI)KeHHS XapuOBUX IIPOAYKTIB, sIKi peKoMeH0BaHi
JIJIs1 BereTapiaHIliB

KirouoBi citoBa: dapii; 6i710K; COEBO-MIIIEHUYHMUIT TEKCTYPAT; aMiHOKUCIOTH; TipaTallist; XKUPHi
KUCJIOTH; 3I0POBE XapuyBaHHS

Animal Science and Food Technology. 2023. Vol. 14, No. 2




	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack

