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DEVELOPMENT OF MEATCONTAINING PRODUCTS  
WITH A BALANCE OF FATTY ACIDS COMPOSITION

Nataliia Bozhko1

Vasyl Pasichnyi2

DOI: https://doi.org/10.30525/978-9934-588-15-0-53

Abstract. Correcting low consumption of ω-3 and ω-6 polyunsaturated 
fatty acids and reducing the total consumption of fats in the human diet to 
physiologically sound standards is an urgent task for nutritionists and food 
manufacturers. The solution to this problem is through the development 
and implementation of new combination meat products with a balanced 
amino acid and fatty acid composition (FAC). The aim of research was 
to study and analyze the biological performance of fats of meatcontaining 
combined products from cooked group with balanced FAC. Cooked group 
products have been used as a model to study the biological effectiveness of 
fats meatcontaining products with meat of waterfowl and freshwater fish 
to achieve this goal. It was boiled sausages with Muscovy duck meat, with 
duck meat and Carassius gibelio, meat bread with Muscovy duck meat and 
silver carp meat. The determination of nutritional value was carried out by 
the calculation method. The fatty acids profile (FAP) was determined in the 
test samples and the ratio of fatty acids (FA). The level of satisfaction of 
the recommended daily requirement was calculated. The conducted studies 
have confirmed that the lipids of the developed meatcontaining products of 
the boiled group are characterized by a high content of unsaturated, includ-
ing essential, FA in their composition – linoleic, oleic, linoleic. The high 
content of MUFA C18:1 ω-9 (oleic) was experimentally established in all 
developed products – 43,07-45,48 g/100 g fat. It is experimentally proved 
that the significant content of ω-3 PUFA, deficiency of which is characteris-
tic for nutrition of the population of Ukraine, in the developed meatcontain-
ing products of the cooked group (0,21-0,39 g/100 g of product) can satisfy 
1 Candidate of Agricultural Sciences, Associate Professor, 
Sumy State University, Ukraine
2 Doctor of Engineering Sciences, Professor, 
Head of Meat Technology and Meat Products, 
National University of Food Technology, Ukraine
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the recommended daily requirement for essential FA by 28%. It is deter-
mined that the ratio between individual families FA ω-3/ω-6 in the devel-
oped products is from 1:7 to 1:9,8 at the recommended physiological norms 
of ideal fat food 1:5-1:10. Meatcontaining products of boiled groups made 
using Muscovy duck and freshwater aquaculture with such content and 
combination of PUFA can be recommended for nutrition of a healthy per-
son. The above results suggest that the use of the proposed recipe solutions 
of meatcontaining combined products of the cooked group increase their 
nutritional value. It has been found that lipids of meatcontaining cooked 
products correspond to optimal values for most of the calculated biological 
efficiency indicators. Taking into account the systematized data on a wide 
range of clinical and pharmacological effects of ω-3 and ω-6 PUFA, it is 
possible to consider meatcontaining combined products of cooked group 
based on duck meat and freshwater aquaculture as a source of essential FA 
in the human diet and use them for recovery of lipid balance in the diets of 
the modern Ukraine population.

1. Introduction
With the increasing availability of information, there are more and more 

consumers in the world today who are interested in their diet and prefer a 
healthy lifestyle. 

A balanced diet within the nutrition is one of the common food trends of 
the last few years. Customers prefer environmentally friendly products with 
a balanced low calorie composition, which requires efficient evaluation of 
the quality of these products [1, p. 79]. According to statistics, 78% of con-
sumers are ready to pay 50-100% more for natural, healthy foods [2, p. 42].

Development of new modern products with increased nutritional and 
biological value becomes an urgent problem for food producers. In the cur-
rent situation, an important factor in the adjustment of the diet is combined 
products created on the basis of the plant and animal raw materials combi-
nation, taking into account the physiological needs of the human body. 

One of the key solutions of this problem is the development and imple-
mentation of specialized foods with balanced FAC. Nowadays there is a 
violation of the nutritional status of the population in Ukraine [3, p. 6]. 

Animal fats predominate in diets, that characterized by the dominant 
content of saturated FA and deficiency of essential PUFA. Lipids are one of 
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the important and necessary components of the modern human diet, which 
provide the body with the energy needed for metabolism, act as a regulator 
of metabolic processes, and are structural elements of the membranes of all 
cells [4, p. 4]. 

For this reason the content of lipids in food, their composition and the 
ratio of individual classes are given special attention. 

The combination of raw materials with different origins in the formation 
of multicomponent foods can help to increase the biological efficiency of 
their lipids.

One of the problems of creating multicomponent products is the fat 
imbalance by the main fatty acid indicators, the main of which are the ratio 
of saturated (SFA), monounsaturated (MUFA) and polyunsaturated fatty 
acids (PUFA), should be 1:1:1 and the PUFA ratio ω-6:ω-3, which ideally 
should be 9…10:1 [5, p. 15]. 

Therefore, the topical question today is the correct ratio of PUFA and the 
quantitative provision of human body PUFA ω-6 and ω-3, the lack of which 
leads to inhibition of growth in children, decreased immunity, impaired 
water metabolism, slow healing of wounds and can lead to cirrhosis, kidney 
damage, infertility [6, p. 9]. 

2. Literature review and problem statement
The most important chemical characteristic of lipids is the FA composi-

tion. Based on the obtained data [7, p. 15; 8, p. 67], the FA classification is 
proposed, according to which four classes of FA are distinguished: essen-
tial (oleic, linoleic, arachidonic, linolenic, docosahexaenoic), nonessential 
(stearic, palmitic, myristic), anti-alimentary (saturated and monounsatu-
rated (more than 20)) and toxic (acetylene with triple bonds) FA, oxyacids, 
acyclic (with 5 or 3 membered cycles in the radical) FA.

According to the concept of an ideal fat diet, the fat component of the daily diet 
should provide no more than 30% of the energy requirement, incl. in equal quan-
tities separate fractions of fatty acids, namely SFA:MUFA:PUFA = 1:1:1 [4, p. 6]. 

Such a composition of "ideal" fat is basic for the development of norms 
of physiological needs of the population in basic nutrients and energy. 
Depending on the number of C atoms from the end of the fatty acid chain 
to the nearest double bond, it can be attributed to one of the groups: ω-3, 
ω-6, ω-7, ω-9 etc.
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FA can perform various functions, including bioenergetics. In this case, 
some fatty acids are part of intracellular phosphoglycerols, sphingomye-
lins, cerebrosides, and other biologically active lipids, which are the most 
important structural elements of cells (membranes, liposomes). 

Such FA that perform unique plastic functions include arachidonic acid 
C20:4 (ω-6), docosahexaenoic C22:6 (ω-3) [9, p. 1; 10, p. 213].

The high proportion of ω-3 acids in the product contributes to the pre-
vention of a number of diseases, including cancer. In conditions of spe-
cific unsaturated FA deficiency, the tails of saturated FA such as stearic, for 
example, are embedded in the structure of plastic lipids. 

The authors [11, p. 678] proved that such replacement causes the 
destruction of cells of the smooth muscle of the heart due to the decrease in 
plasticity and permeability of membranes. Damage to the heart muscle is 
prevented by the addition of unsaturated FA to the diet [12, p. 63].

Experiments on many mammalian species have shown that deficiency 
or absence in the PUFA diet leads to profound disturbances in vital pro-
cesses, the main ones being growth retardation in young and inability to 
reproduce in sexually mature organisms [13, p. 284].

Researchers have shown that essential PUFA are synthesized from sim-
pler linoleic and linolenic acids. Essential PUFA such as eicosapentaenoic 
and docosahexaenoic FA, which are representatives of the ω-3 FA families, 
are synthesized by lengthening the carbon chain and forming double bonds 
in the linoleic acid molecule. Arachidonic acid and other FA belonging to 
the ω-6 PUFA family are formed from linoleic acid through the extension of 
the carbon chain and the formation of double bonds [14, p. 154].

Biological functions of food ω-3 FA in the body [15, p. 194]: provide 
energy and carbon atoms; eicosapentaenoic and docosahexaenoic (DHE) 
fatty acids are a precursor to ω-3 eicosanoids; the data increase indicates 
the specific role of DHE in membrane function, especially in the retina and 
neuronal tissues. Deficiency of ω-3 PUFA results in loss of DHE in brain 
phospholipids and retina with compensatory replacement 22:5 ω-6. This 
slight change in the phospholipid structure of the membrane is sufficient to 
cause memory loss, mental impairment and visual acuity.

Linoleic acid is a structural component in ceramides of the water barrier in 
the skin; arachidonic acid is a precursor to eicosanoids. ω-6 FA may also play 
the role of a second messenger in the process of signaling through cell mem-
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branes. Linoleic FA deficiency may occur as a secondary condition in other 
disorders such as lack of protein and impaired fat absorption, as a result of com-
plete parenteral nutrition with insufficient intake of linoleic acid [16, p. 345].

According to the results of studies of the Ukraine population diet, the 
fact of excessive consumption of SFA at the expense of consumption of 
dairy products and ω-6 FA at the expense of sunflower oil consumption 
has been established [17, p. 5]. However, the ratio of ω-6 to ω-3 FA in the 
human diet is an important indicator. It is scientifically proved that essential 
FA must account for 4-6% of the energy value of the daily diet of an adult, 
and the ratio ω-6/ω-3 PUFA should be 10:1, and in cases where there is a 
violation of lipid metabolism – 5:1 and even 3:1 [18, p. 9, 19, p. 53]. For 
the elderly, the content of linoleic acid should be about 40%, and linolenic 
acid – 4%, the ratio of PUFA to SFA – 2:1 [6, p. 8; 20, p. 180]. 

The analysis of the results of the actual nutrition of the population of 
Ukraine shows that these acids actually enter the human body in the ratio of 
10:1 to 30:1 [21, p. 49]. 

That is, some of the useful for preventing age-related diseases of the FA 
family ω-3 against other unsaturated FA should be as large as possible.

Hence, the correction of low intake of ω-3 PUFA and the reduction of 
total fat intake in the human diet to physiologically based norms is an urgent 
task for nutritionists and food producers. 

This can be addressed through the development and implementation of 
new combined meat products with balanced FAC.

Therefore, the purpose of our work was to study and analyze the biologi-
cal efficiency of fats of meatcontaining combined foods with balanced FAC.

2. Materials and methods
To achieve this goal as a model for the study of the fat biological effectiveness 

of meatcontaining poultry meat products, which, in addition to the actual use of 
poultry meat and poultry meat mechanically deboned [22, p. 145] was combined 
meat of waterfowl and freshwater fish for cooked products on the example of 
sausages with Muscovy duck meat, sausage cooked with Muscovy duck meat 
and silver crucian meat, meat bread with Muscovy duck meat and silver carp.

Meatcontaining sausages technology used Muscovy duck meat, soy iso-
late, pork skin emulsion, milk powder and a functional supplement Fibra 
110 (Germany) were also introduced into the recipe. 
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The recipe for the control sample of sausages included duck, pork fat, 
first-grade beef, starch, salt and spices, sodium nitrite [23, p. 97–98]. For-
mulations of sausages are presented in table 1.

Тable 1
Developed recipes of sausages with Muscovy duck meat

Ingredients Control sample Test sample
Duck meat 40 -
Muscovy duck meat - 40
Pork fat 10 10
Soy isolate - 10
First-grade beef 47 10
Milk powder - 3
Fibra 110 - 2
Pork skin emulsion - 25
Starch 3 -
Total 100 100
Salt 2,5 2,5
NaNO2 0,005 0,005
Sugar 0,1 0,1
Spices 0,35 0,35

In addition, a formulation of meatcontaining sausage cooked from the 
waterfowl and Carassius gibelio meat was developed, which included the 
ingredients in the following ratio: Muscovy duck meat 35%, minced fish 
(Carassius gibelio) 45%, pork fat 10%, milk powder whey 5%, wheat flour 
1%, chicken eggs 4% and spices. The boiled sausage "Otdelnaya”, which 
included 60% beef, 23% pork, 15% pork fat was taken as an analogue 
[24, p. 18].

Meat bread "Chainyi" was chosen as an analogues for the production 
(DSTU 4436:2005) [25, p. 20]. 

Muscovy duck meat was used to make prototypes. Duck minced meat 
was prepared according to a standard technological scheme. Duck meat is 
deboned, skimmed and ground into a chopper with a diameter of 2-3 mm. 

Also in the formulations of experimental samples was introduced white 
silver carp. Formulation options are shown in table 2.
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Тable 2 
Recipes of meatcontaining breads 

Ingredients Control sample Test sample
Second-grade beef 70 -
Pork 20 -
Muscovy duck meat - 30
Minced meat of white carp - 45
Dry demineralized whey - 5
Pork fat 8 10
Wheat flour 2 2
Aprored - 3
Fibra 110 - 2
Melange - 3
Solt 1,5 1,5
Sodium nitrite 0,0075 0,0075
Spices 0,35 0,35
Sugar 0,1 0,1

In finished products, the nutritional value was determined by the calcu-
lation method [26, p. 354], in the experimental samples the content of the 
FA was determined and the ratio of the FA was calculated according to the 
recommended daily requirement.

Determination of fatty acids sausages was carried out by gas-liquid chro-
matography using the automated gas chromatograph Kupol-55 [27, p. 3–10] 
(Figure 1). To determine the FA a sample was prepared by lipid extraction. 
A mixture of chloroform-methanol (1:2) and water in a ratio of 30:3 ml was 
added to 6 g of sample and homogenized the mixture for 2 min. at room 
temperature.

Homogenized sample was centrifuged, the residue was re-extracted 
38 ml. mixtures of chloroform:methanol:water (1:2:0.8) in a homogenizer 
for 2 min. 

The extract was separated by centrifugation; the combined supernatants 
are diluted in 20 ml of chloroform and 20 ml water. The water-methanol and 
chloroform phases are separated by centrifugation. The lower layer of chlo-
roform is concentrated on a rotary evaporator at a temperature of 30-350C. 
The residue is dissolved in 10 ml chloroform.
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For fattening, 10 g fat, 3.9 g KOH and 50 ml 96% ethyl alcohol were 
combined. During 2-3 hours, the mixture was heated with a reflux condenser 
in an inert gas atmosphere, occasionally shaking the flask. After this time, 
the mixture was cooled, diluted with distilled water (1:1), neutralized with 
10% H2SO4 to pH=7, and acidified to pH=2. The mixture was extracted in 
200 ml divalent funnel by sulfuric ether; the procedure was repeated three 
times in the ratio 1:0.5. The combined ether extracts were washed twice 
with distilled water, and then dried with anhydrous sodium sulfate.

 

Figure 1. Chromatograph Kupol-55 (Russia)

The extract was concentrated on a rotary evaporator at a temperature 
not above 400C. After heating in a water bath for 50 min., the extract was 
diluted with water in a ratio of 1:1. Then hexane extracts were obtained. 

The hexane was evaporated on a rotary evaporator to give chromato-
graphically pure methyl esters of fatty acids, which were dissolved in 
hexane and chromatographed on a Kupol-55 (Russia) chromatograph on 
a column of SP 2560 (USA) in length 100 m. The absolute error of measure-
ments was determined by Student criterion, the reliable interval Р=0,95, 
the number of repeats in calculations – 3-4, the number of parallel tests of 
studied samples – 3.
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3. Results and discussion
According to the calculations of the nutritional value of meatcontaining 

sausages with Muscovy duck meat fat content in the recipe-analogue was 
23.76 g/100 g of the product, while in the developed sample of the recipe, 
this index decreased by an average of 10,65-15, 45%.

The results of the chromatographic study of the content of FA meatcon-
taining sausages with Muscovy duck meat are presented in Figure 2 and 
Table 3.

FA of meatcontaining sausages with Muscovy duck meat is represented 
mainly by palmitic (24.15%), stearic (10.92%) and myristic (1.47%) acids, 
among unsaturated ones – oleic (39.78%) , linoleic (14.40%), α-linolenic 
(1.65%) acids.

Table 3
The results of the study of the biological effectiveness  

of fat meat-containing sausages with Muscovy duck meat
Type of fatty acid Concentration, g/100 g fat 

Saturated fatty acids (SFA)
Myristic acid (С14:0) 1,47
Palmitic (С16:0) 24,15
Margaric acid (С17:0) 0,48
Stearic acid (С18:0) 10,92
Arachic acid (С20:0) 0,61
Total SFA 37,63

Monounsaturated fatty acids (MUFA)
Palmitoleic acid (С16:1) 3,05
Oleic acid (С18:1) trans ω-9 0,24
Oleinic acid (С18:1) cys ω-9 39,78
Total MUFA 43,07

Polyunsaturated fatty acids (PUFA)
Linoleic acid (С18:2) trans ω-6 0,12
Linoleic acid (С18:2) cys ω-6 14,40
α– Linolenic acid (С18:3) ω-3 1,65
Eicosotrienoic acid (С20:3) ω-3 0,40
Total PUFA 16,57
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Figure 2. Fatty acids chromatogram  

of meatcontaining sausages with Muscovy duck meat

FA analysis of meatcontaining sausages confirms that this product con-
tains a concentration of oleic acid cys-isomer at the level of 39.78 g/100 g 
of fat. 

The total amount of PUFA was 16.57 g/100 g fat, including a high con-
tent of linoleic acid cys and trans configurations (14.52 g/100 g), which 
belongs to the family ω-6.

The FA is balanced in a food product in which the ratio between indi-
vidual types of FA is: PUFA:MUFA:SFA – 1:6:3. According to nutritionists, 
the recommended ratio of FA content of the family ω-6 (linoleic, γ-linolenic 
and arachidonic acids) to the family ω-3 (alinolenic, eicosapentaenic and 
docosahexaenic acids) in the diet of healthy person should be: (8-10):1, and 
in medical nutrition – from 3:1 to 5:1 [19, p. 53].
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The results of nutritional value studies of cooked sausage with duck 
meat and silver carp showed that the fat content in the control sample was 
27.79 g/100 g of the product, which is 17.6% higher than in the experimen-
tal sample. 

The amount of energy per 100 g of sausage was 257 kcal, which is 
related to the ratio of fish and meat raw materials. The energy value of the 
control sample was 318.14 kcal per 100 g of product, which is 24% higher 
than in the experimental boiled sausage. 

The results of the chromatographic study of the FA content of meatcon-
taining cooked sausage with Muscovy duck meat and Carassius gibelio are 
presented in Figure 3 and Table 4.

Table 4 
Results of the FA study of meatcontaining cooked sausage  

with duck meat and Carassius gibelio
Type of fatty acid Concentration, g/100 g fat 

Saturated fatty acids (SFA)
Myristic acid (С14:0) 1,73
Palmitic (С16:0) 26,79
Margaric acid (С17:0) 4,43
Stearic acid (С18:0) 7,87
Arachic acid (С20:0) 0,61
Total SFA 41,43

Monounsaturated fatty acids (MUFA)
Palmitoleic acid (С16:1) 0,49
Oleic acid (С18:1) trans ω-9 0,47
Oleinic acid (С18:1) cys ω-9 45,05
Total MUFA 46,01

Polyunsaturated fatty acids (PUFA)
Linoleic acid (С18:2) trans ω-6 0,39
Linoleic acid (С18:2) cys ω-6 11,14
α– Linolenic acid (С18:3) ω-3 1,14
Total PUFA 12,67

Analyzing the FA composition of meatcontaining cooked sausage with 
Muscovy duck meat, it confirms that this product contains a concentration 
of cys-isomer of oleic acid in sausage at the level of 45.05 g/100 g of fat.
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Figure 3. Chromatogram of fatty acid analysis of meatcontaining 

cooked sausage with duck meat and Carassius gibelio

The total amount of PUFA was 12.67 g/100 g fat, including a high con-
tent of linoleic acid (11.14 g/100 g), which belongs to the family ω-6. 

The level of SFA is 41.43% in the fat of the product or g/100 g, 
among which the dominant is palmitic (26.79 g/100 g fat) and stearic 
(7.87 g/100 g fat).

In the metabolism of humans involved, first of all, such PUFA: palmi-
tooleic, oleic, linoleic, linolenic. All of these fatty acids were found in meat-
containing cooked sausage with Muscovy duck meat and Carassius gibelio. 

A sufficient content of essential linoleic FA has been noted in boiled sau-
sage (11.14 g/100 g), which is a precursor of families of long-chain PUFA 
performing regulatory and plastic functions [28, p. 523; 29, p. 8].

The results of nutritional value studies of meatcontaining bread showed 
that the fat content of the developed sample decreased compared to the con-
trol. In general, the reduction in mass fraction of fat was 24%.
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In contrast to the control sample, the test sample contained carbohydrates: 
lactose, in the amount of 5.14% due to the use of dry demineralized whey; 
dietary fiber – 2.07% due to flour and soluble fiber Fibra 110 (Germany). 

The energy value of the prototype decreased and amounted to almost 
264 kcal in 100 g, which is 11.4% less than the recipe-analogue. 

Protein in experimental sample increased from 7.8% to 17.47 g/100 g.
The results of the chromatographic study of the content of FA of meat-

containing bread with Muscovy duck meat and silver carp are presented in 
Figure 4 and Table 5.

Table 5
Results of a FA study of meatcontaining bread  

with Muscovy duck meat and silver carp
Type of fatty acid Concentration, g/100 g fat 

Saturated fatty acids (SFA)
Myristic acid (С14:0) 1,73
Palmitic (С16:0) 24,94
Margaric acid (С17:0) 4,53
Stearic acid (С18:0) 9,58
Arachic acid (С20:0) 1,68
Total SFA 42,46

Monounsaturated fatty acids (MUFA)
Palmitoleic acid (С16:1) 0,77
Oleic acid (С18:1) trans ω-9 0,71
Oleinic acid (С18:1) cys ω-9 45,48
Total MUFA 46,96

Polyunsaturated fatty acids (PUFA)
Linoleic acid (С18:2) trans ω-6 0,17
Linoleic acid (С18:2) cys ω-6 8,61
α– Linolenic acid (С18:3) ω-3 1,07
Total PUFA 9,85

According to the table, the total level of SFA is lower than the total level 
of unsaturated FA. The total amount of SFA was 42.46 g/100 g fat, whereas 
unsaturated was 56.81%. 

Monoene FA were found in the amount of 46.96% and polyene in the 
number of 9.85%.
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Figure 4. Chromatogram of fatty acid analysis  

of meatcontaining bread with Muscovy duck meat and silver carp

It should be noted that the trans isomers of the FA are discovered in minimal 
quantities and only for two FA: oleic – 0.71 g/100 fat and linoleic – 0.17%. 

The presence of trans isomers of unsaturated FA in food has long been 
associated with a negative impact on the body. It is proved that trans – FA 
increase the probability of cardiovascular diseases [30, p. 7]. 

Among the omega-6 acids, linoleic acid prevailed in the sample, the 
average content of which in the cys form was 8.61%; also found α-linolenic 
acid in the amount of 1.07 g/100 g of fat.

The biological efficiency of food lipids is characterized by the balance 
and level of FA compliance with the body's physiological needs in accor-
dance with current nutritionists' recommendations. 

A number of scientific organizations and governments in some countries 
have recognized the need to increase the consumption of FA family ω-3 in 
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the diet. Summarizing the scientific data and recommendations of experts 
from different countries of the world, we can conclude that common to all 
the recommendations is the emphasis on the need for daily consumption 
of ω-3 FA in the amount of 1.0-2.0 g per day. For the greatest biological 
effect, the proposed ratio of ω-3/ω-6 should be from 1:4 to 1:10 [31, p. 23; 
32, p. 35; 33, p. 300; 34, p. 384; 35, p. 16; 36, p. 2294].

Indexes of biological efficiency of cooked sausages lipids in the com-
pared with the standard are shown in table 6.

Table 6
Indexes of biological efficiency  

of meatcontaining cooked sausages lipids

Indexes of biological efficiency
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ω-3 fatty acid content, g/100 g  
оf product [37] 0,50 0,26 0,21

The level of satisfaction of the 
recommended daily ω-3 PUFA 
requirement,%

1,5 г 
(100 %) 32,47 17,48 14,27

Linoleic fatty acid content,  
g/100 g of product 11,3-16,3 г 3,42 2,56 1,72 

The satisfaction level of the 
recommended daily requirement 
for linoleic acid,%

13,8 г 
(100 %) 30,27 22,67 15,25

α-linolenic fatty acid content, 
g/100 g of product 1,1-1,6 г 0,39 0,26 0,21

The satisfaction level of the 
recommended daily requirement 
for α-linolenic acid,%

1,4 г 
(100 %) 28,00 18,73 15,29

ω-6 fatty acid content, g/100 g  
of product 5,6 3,42 2,56 1,72 

The ratio of fatty acids ω-3/ ω-6 1:5-1:10 1:7 1:9,8 1:8
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It has been experimentally found that lipids of meatcontaining cooked 
products are characterized by high values of biological efficiency. It is 
experimentally determined that the high content of ω-3 PUFA in the devel-
oped cooked products ranges from 0.21 to 0.50 g per 100 g, which allows 
to provide from 14.27 to 32.47% of the recommended daily requirement.

This allows considering meatcontaining cooked products with duck 
meat and fish raw materials as a source of ω-3 PUFA for inclusion in the 
daily diet of an adult.

Considering the available scientific data on a wide range of clinical and 
pharmacological effects of ω-3 PUFA (hypotriglyceridemic, antiathero-
genic, antiarrhythmic, anti-inflammatory and hypotensive), meatcontaining 
cooked products with Muscovy duck meat and freshwater aquaculture can 
be recommended for use in production food for healthy nutrition.

It is shown that the ratio of the concentration of linoleic to linolenic FA 
is much less than the recommended one, which is the reason for the pre-
dominance of linolenic acid, the deficiency of which is characteristic of the 
diet of the inhabitants of Ukraine [3, p. 7].

The satisfaction level of the recommended daily requirement for linoleic 
acid at the expense of meatcontaining products of the cooked group is from 
15,25-30,27%, and for linolenic – 15,29-28%. 

That is, consuming 100 grams of meatcontaining cooked sausages with 
duck meat can satisfy a person's need for ω-3 fatty acids by 28% and for 
ω-6 by 30.27%.

FA ratio ω-3/ω-6 ranks within 1:7 – 1:9,8, which corresponds to the rec-
ommended physiological standards of nutrition for a healthy person.

4. Conclusions
1. Studies have confirmed that FAC of cooked meat products are char-

acterized by a high content of unsaturated, including essential, FA in their 
composition – linoleic, oleic, linolenic

2. The high content of monounsaturated C18:1 ω-9 (oleic) FA was exper-
imentally established in all products developed – 43.07-45.48 g/100 g fat.  
It is proved that the significant content of ω-3 PUFA, deficiency of which is 
characteristic for the nutrition of the Ukraine’s population, in the developed 
meatcontaining products of the cooked group (0.21-0.39 g/100 g of product) 
can satisfy the recommended daily requirement for essential FA for 28%.
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3. The determination of the content of FA trans-isomeric form showed 
that their concentration is negligible and is at the level of 0.12-0.71 g/100 g 
of fat at the maximum allowable concentration of trans-isomers in the com-
bined fats is not more than 8%.

4. It is experimentally determined that the ratio between individual 
families FA ω-3/ω-6 in the developed products is from 1:7 to 1:9,8 at the 
recommended physiological norms of the ideal fat composition in the diet 
1:5-1:10. That is cooked meatcontaining products made with the combi-
nation of Muscovy meat and freshwater aquaculture meat can be recom-
mended for healthy nutrition.

5. The above results suggest that the use of the proposed recipe solutions 
of meat-containing combined products cooked group increases their nutri-
tional value in terms of biological efficiency.

6. It has been found that lipids of meatcontaining cooked products meet the 
optimum values for the most of the calculated biological efficacy indicators. Tak-
ing into account the systematized data on a wide range of clinical and pharma-
cological effects of ɷ-3 and ɷ-6 PUFA, it is possible to consider meatcontaining 
combined products of cooked group based on duck meat and freshwater aquacul-
ture as a source of essential FA in the human diet and use them for recovery of 
healthy lipid balance disorders in the diets of the modern Ukraine’s population.
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