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Annomauyus

B nacmoswee epems ocobyio akmyanvHocms npuobpemaem paspabomra GYHKYUOHALIbHBIX NUULEEbIX NP O-
ayKWlOG npod)uﬂakmuuecmﬁ HanpaejleHnocmu, 6 mom ducie onst nepCcoHaAIU3IUPOBAHHOCO NUMAHUAL, aodexsamno obec-
nevyuearnyux opecaHusm 4eiloeeKkad OCHOBHbIMU UCMOYHUKAMU ICCEHYUANBbHBbIX 6eecm8 — He3AMEHUMbIMU AMUHOKUC-
Jomamu, HCUpPHuIMU KUucjiomamu, BUMAaAMUHaAmMu, MUKpO-, MaKpoajiemeHmamu u nuujesobimu 60JI0KHAMU.

B cmamwve npedcmasnenvt pesyromamol paspabomku peyenmyp QYHKYUOHATbHBIX MACOPACMUMENbHBIX NO-
nyabpukamos co coOanancupO8aHHbIM HYMPUESHMHbIM COCMABOM, NPEOUOMUYECKUM OeliCIBUeM, 8blCOKUMU OP2aHO-
JNeNMUYecKuUMU C60UCMEA U NOBLIULEHHbIM 8bIX000M. Bbicokutl YpoeeHsb nuu;esoﬁ u buono2uYecKou yeHnocmu paspa-
bomanHwix noxygadbpuxamos, npoduiIAKMuUYecKas HaAnPaeiIeHHOCMb U NOHUNCEHHAS ceDeCmoumMocms 00CHMUSHYMbl
3a cuem KOM6uHal4uu CbIPbA AHCUBOMHO20 U paACmMUmelbHo20 npoucxo:)fcbeHuﬂ, BKJIIO4YEeHUsl 6 cocmaes peyenmyp UHHo-
B8AUUOHHO20 NUWEB8020 unzpe()uenma — Menaccvl MOJIOYHOU C JlaKmyJZOS’Oﬁ U UCNoOIb306AHUSL COBPEMERHBLX UHCMPY-
MEHNO0B KOMNbIOMEPHO20 Modeﬂupoeanwz.

KiroueBble cioBa: GyHKIIMOHAIBHBIE MMUIIEBbIE MPOIYKTHI, NPEOMOTHKH, JIAKTYJI03a, HyTPHEHTHas cOataH-
CHUPOBAHHOCTH, MEJIacCa MOJIOYHAA, ICPCOHATIMZNPOBAHHOC NUTAHUC

Abstract

Currently, the development of functional food products of a preventive orientation, including for personalized
nutrition, adequately providing the human body with the main sources of essential substances — essential amino acids,
fatty acids, vitamins, micro-, macroelements and dietary fibers, is of particular relevance. The article presents the
results of the development of formulations of functional meat-vegetable semi-finished products with a balanced nutri-
ent composition, prebiotic effect, high organoleptic properties and increased yield. The high level of nutritional and
biological value of the developed semi—finished products, preventive orientation and reduced cost are achieved
through a combination of raw materials of animal and vegetable origin, the inclusion of an innovative food ingredient
in the formulations - milk molasses with lactulose and the use of modern computer modeling tools.
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Bbinyck 3,2022 119



CoBpemeHHas HayKa 1 MHHoBauum Ne3 (39), 2022

Introduction

Malnutrition is a major social problem worldwide. The change in the lifestyle of a modern
person and the associated decrease in the physiological need for energy consumption, insufficient
intake of vitamins, minerals and other essential substances in the body, led to the development of
the functional food industry and the formation of the FoodNet market [8]. Considering the grow-
ing number of nutritionally dependent diseases, stress factors and natural disasters, expanding the
range and providing the population with high-quality functional food products is one of the most
important national tasks [8].

Personalized nutrition in the context of a healthy lifestyle today is becoming one of the new
directions in the development of a range of functional food products [9]. Along with dietary and
preventive nutrition, it is called upon to play an important role in the prevention of non-
communicable alimentary- dependent diseases [11]. In accordance with the recommendations of
nutritionists, the development of new functional food products should be aimed at improving the
health of target consumer groups, include technological solutions to reduce the content of beet
sugar, salt, cholesterol in formulations, enrich products with high-grade animal and vegetable pro-
teins, vitamins, dietary fiber, micro- , macronutrients and prebiotics. When creating functional
food products, an important role is given to such issues as biomedical requirements for raw mate-
rials and products, prescription base and additional components, biologically active substances,
giving them a preventive focus, taking into account the balance, compatibility and cost of the
components [1].

Materials and methods of research

The aim of the research was to develop meat and vegetable semi-finished products with a
functional orientation with a prebiotic effect, expanding the range of products for healthy, includ-
ing personalized nutrition, with a balanced amino acid composition, consistently high consumer
properties, nutritional and biological value, organoleptic characteristics and yield due to specially
selected components, in including reducing the cost of the product.

The meat of chickens and ducks was used as the main raw material for functional semi-
finished products. To ensure the nutritional balance of finished products, their preventive orienta-
tion and prebiotic effect, when modeling recipes, raw meat was combined in optimal proportions
with various vegetables and functional ingredients.

Recipe modeling and calculation of the nutrient composition of meat and vegetable semi-
finished products were carried out using the Etalon software package [2, 3] (registration certificate
No. 2005610751). The vyield of finished semi-finished products was determined according to
GOST 31988-2012 as the ratio of the mass of the finished product after heat treatment and cooling
to the mass of the semi-finished product before heat treatment [5]. The organoleptic evaluation of
the quality of the finished product was carried out according to a 5-point scale according to GOST
9959-2015 [6].

Results and discussion

The recipes of the developed functional meat and vegetable semi-finished products with
prebiotic action contain duck meat and mechanically deboned chicken meat in an optimally select-
ed ratio of 6: 1, beef protein, carrots, white cabbage, sweet pepper, milk molasses with lactulose,
semolina, egg powder, soybean oil, wheat bran, breadcrumbs and spices.

The combination of duck meat with mechanically deboned chicken meat in a prescribed ra-
tio made it possible to obtain minced meat with optimal nutritional value at a reduced cost. It is
known that duck meat is one of the most balanced in terms of nutrient composition , contains a
large number of various vitamins and minerals (vitamins A, PP, E, almost all B vitamins), its fat
includes a large amount of omega-3 unsaturated fatty acids, beneficially affecting the cardiovascu-
lar system and improving brain function [4]. An important advantage of mechanically deboned
poultry meat is the absence of a deficiency of essential amino acids, a rather low content of phe-
nylalanine relative to other types of meat raw materials [4], as well as an increased calcium con-
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tent, which makes it possible to bring the “calcium -phosphorus” indicator in the finished product
closer to the recommended medical and biological norm.

Beef protein (for example, fibrillar collagen "VT-PRO", manufacturer JSC "Verkhnevolzh-
sky tannery") is used in the formulation of semi-finished products as a structure-forming and func-
tional protein ingredient. The established advantages of its use include: increasing the amino acid
balance of the prescription composition; increase in the output of products by reducing thermal
losses; improving the organoleptic properties of finished products and improving their quality, in-
cluding by improving the consistency of minced meat and the structure of the finished product by
creating a protein matrix; cost reduction due to partial replacement of the main raw material with a
relatively inexpensive protein of animal origin; decrease in adhesion (sticking of stuffing to the
forming parts of the equipment), which improves the process of mechanized molding of the prod-
uct.

The use of dry milk molasses with lactulose ( LaktuVet-1, produced by Stavropolsky Dairy
Plant JSC) in the formulation of semi-finished products made it possible to reduce thermal losses,
increase product yield, juiciness of finished products, improve their color characteristics, nutrition-
al value, taste and obtain pronounced health-improving and preventive effect. The obtained results
are associated with the presence of lactose and lactulose in LaktuVet-1, as well as a whole com-
plex of micro- and macroelements at its low cost, since it is a by- product of milk processing [7].

An important advantage of using "LaktuVet-1" in the formulations of semi-finished prod-
ucts is that during their heat treatment, lactulose diffuses into the protein molecules of the product,
but no chemical reaction occurs. Lactulose retains its structure and bifidogenic activity [10]. Of
particular note is the high content of calcium in LaktuVet-1 (at least 3.4%), which forms the basis
(together with phosphorus) of human bone tissue, activates the activity of a number of important
enzymes, participates in maintaining ionic balance in the body, affects processes occurring in the
neuromuscular and cardiovascular systems [12].

Among other macronutrients contained in milk molasses with lactulose, an important role
belongs to magnesium and potassium. Magnesium is of interest from the point of view of vasodi-
lating action, as well as stimulating intestinal motility and increasing bile excretion. Magnesium
salts help reduce cholesterol with an increase in its content in the blood plasma, participate in the
formation of bones, the regulation of the nervous tissue, in the metabolism of carbohydrates and
energy metabolism. Potassium stimulates heart contractions, regulates acid-base balance. It is in-
volved in the transmission of nerve impulses, activates the work of enzymes. It is believed that po-
tassium has a protective effect against the undesirable effects of excess sodium and normalizes
blood pressure [3].

As a result of the research, recipes for meat and vegetable semi-finished products with a
high level of balance in essential amino acids were obtained (Figure 1).
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Figure 1. Graphical interpretation of the amino acid balance of meat and vegetable semi-finished
products of prebiotic action (*1- Leucine, 2- Isoleucine, 3 - Lysine, 4 - Methionine + Cystine, 5 - Phenylalanine +
Tyrosine, 6 - Threonine, 7 - Tryptophan, 8 — Valine)

Bbinyck 3,2022 121



CoBpemeHHas HayKa 1 MHHoBauum Ne3 (39), 2022

The general and partial indicators of the desirability of the amino acid balance of the de-
veloped product are close to the reference values equal to one. The obtained indicators (Figure 1
and Table 1) indicate a high biological value of the developed semi-finished products.

Table 1 - Criteria for nutrient adequacy for essential amino acids

The name of indicators Meaning
General desirability criterion D (fraction of one) 0.956
Mass fraction of protein, g/100g of product 10.15
Minimum speed (fraction of unit) 0.881
Utility factor (fraction of unit) 0.876
Comparable excess ratio (g/100g protein) 4.498
Essential Amino Acid Index (INAC, fraction of one) 0.995
Difference coefficient AK, KRAS,% 0.313
Biological value of protein in the product,% 99.687

The energy value of the developed semi-finished products is 177.8 kcal, of which 22.8% is
provided by protein, which allows them to be classified as food products with a high protein con-
tent.

The ratio between saturated and unsaturated fatty acids in the product is equal to that taken
as a reference value (Table 2). The product contains at least 28.6% of the recommended daily in-
take of the prebiotic lactulose.

Table 2 - Indicators of nutrient balance, nutritional and energy value of meat and vegetable semi-finished

products
The name of indicators Meaning
Protein, g/100 g product 10.15
Fat, g/100 g product 11.23
SFA, g/100 g lipids 25.05
PUFA, g/100 g lipids 25.66
MUFA, g/100 g lipids 37.08
NFA/UFA 0.4

Dietary fiber, g/100g of product 1.68
Lactose (not less than), /100 g 1.01
Lactulose (not less than), /100 g 0.572

Energy value, k/kcal 744.4/177.8

The combination of meat, vegetable raw materials and functional ingredients made it pos-
sible to most significantly provide the developed food product with protein, PUFAs, vitamins, mi-
cro-, macroelements, where the ratio of calcium and phosphorus is close to optimal. The semi-
finished product contains all the necessary nutrients, micro-, macro-elements and antioxidants (ta-
ble 3). This made it possible to solve a set of problems aimed at creating a functionally oriented
product with a prebiotic effect, with a balanced amino acid composition, consistently high con-
sumer properties, nutritional and biological value, organoleptic characteristics and yield due to
specially selected components, including those that reduce the cost of the product.

Table 3 - The content of micro-, macroelements and vitamins in the developed product

Content in 100 g of finished semi-finished products,
Nutrient taking into account losses during heat treatment % of RSP*
vitamins

Vitamin A, ret. equiv., mcg 138.00 15.35/17.26
Vitamin B ; , thiamine, mg 0.065 4.34
Vitamin B ,, riboflavin, mg 0.0947 5.26
Vitamin B 3 niacin, mg 2.089 10.45
Vitamin B 5, pantothenic acid, mg 0.341 6.81
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Vitamin B 4, pyridoxine, mg 0.113 5.65
Vitamin B ;,, cobalamin, mcg 0.072 2.4
Vitamin C, mg 8.297 8.3
Vitamin D, mcg 0.16 1.1
Vitamin E, current. equiv., mg 0.6658 4.44
Macronutrients
Potassium, mg 198.498 5.67
Calcium, mg 153.822 15.38
Magnesium, mg 39.44 9.39
Phosphorus, mg 144.338 18.04
trace elements
Iron, mg 0.733 7.33/4.07
Zinc, mg 1.012 8.43

* RDA - recommended daily requirement in accordance with MR 2.3.1.0253-21 (for men / for women)

Analysis of the data in Table 3 shows that, in accordance with TR TS 022/2011, the devel-
oped product is a source of micro-, macroelements and vitamins, namely, calcium and phosphorus
with their recommended ratio and vitamin A, and also contains most B vitamins, vitamin C and
fat-soluble vitamins D , E, macronutrients potassium, magnesium and trace elements iron and zinc.

The conducted studies showed that the inclusion of milk molasses with lactulose LaktuVet-
1 (experiment) in the recipe of meat and vegetable semi-finished products allows increasing their

yield by an average of 3.5% (table 4).

Table 4 - Results of determining losses during heat treatment of meat and vegetable semi-finished
products ( m ,, = £0.5)

Name of indicator An experience Control
G % G %
Weight of semi-finished product prepared for heat treatment 133.1 100.0 134.1 100
Weight of finished product after heat treatment 129.7 97.4 125.7 93.7
Losses during heat treatment 3.4 2.6 8.4 6.3
Weight of finished product after cooling 127.1 95.5 123.4 92.0
Losses during heat treatment, taking into account losses 6.0 4.5 10.7 8.0
when cooling down
Product yield - 95.5 - 92.0

Table 5 shows the organoleptic characteristics of the developed meat and vegetable semi-
finished products with the inclusion of milk molasses with lactulose (experiment) and without it

(control) in the recipe.

Table 5 - Results of organoleptic evaluation of semi-finished products

Samples Appearance Taste Color Smell Consistency juiciness Overall
semi-finished rating

products

Control 4.9 4.8 4.8 4.8 4.7 4.7 4.78
An experience 4.9 4.9 4.9 4.8 4.8 5.0 4.88

Organoleptic evaluation was carried out according to a five-point system. Its profilogram is
shown in Figure 2.
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external appearance

juiciness

Consistency

—o— test sample =& Control sample

Figure 2. Organoleptic profile of finished semi-finished products

The following indicators were taken into account: appearance, color, smell, texture, taste
and juiciness. For almost all of them, the control sample of the semi-finished product has im-
proved performance.

Thus, the developed semi-finished products have the following advantages:

- have a high balance of amino acid composition of proteins, which guarantees a consist-
ently high nutritional and biological value;

magnesium, etc.) easily accessible for assimilation by the body ;

- contain components that provide high quality, consumer characteristics, increased yield
and, at the same time, reduce the cost of the finished product.

Conclusion

The formulation and technology of nutritionally balanced meat and vegetable semi-finished
products of directed action, which have functional and preventive properties, have been developed
to improve the health of wide consumer groups and prevent the most common alimentary-
dependent diseases. The use of the proposed semi-finished products in the diet of various catego-
ries of the population will contribute to the normalization of the gastrointestinal tract, strengthen-
ing the musculoskeletal system, and slowing down the aging process. The presence in finished
products of such micro and macro elements as calcium, phosphorus, iron and zinc helps to prevent
cardiovascular diseases, osteoporosis, and strengthen teeth. Zinc takes part in the formation of the
most important hormones, neurotransmitters, blood cells, creating favorable conditions for the
cells of the body for full functioning, and iron, in turn, is involved in the formation of hemoglobin.

The inclusion of milk molasses with lactulose in the recipe of meat and vegetable semi-
finished products allows not only to carry out daily prevention of common deficient conditions of
the body associated with a lack of prebiotic substances and the most important micro-, macro-
elements of milk, but also to reduce thermal losses, increase the yield of products, juiciness of fin-
ished products, improve them color and taste characteristics.
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