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COMPARATIVE ASSESSMENT
OF THE IMPACT OF NATURAL ANTIOXIDANTS
ON THE QUALITATIVE INDICATORS OF SEMI-FINISHED
PRODUCTS FROM BROILER-CHICKEN MEAT
AND OXIDATIVE PROCESSES IN THEIR STORAGE

Abstract. The effectiveness of use of dihydroquercetin bioflavonoid in comparison with other natural anti-
oxidants was studied in the formulation of semi-finished products of broiler-chicken meat, indicating its high
biological activity, positive impact on quality indicators, finished products yield and their consumer characteristics.

It was established that antioxidants with various efficiency inhibit the oxidative deterioration of samples
primary products used in the production of semi-finished broiler-chicken products. With the introduction of vitamin
E, for 28 days of storage, the acid number was lower on average by 0.84 mg KOH/g, with the addition of vitamin C,
rutin and dihydroquercetin, respectively, by 1.27; 3.52 and 3.61 mg KOH/g compared with the control sample.

So, when adding tocopherol, the peroxide value in the test samples was 1.3 times lower than in the control ones.
When adding ascorbic acid, rutin, and dihydroquercetin in samples of raw materials, the value of this indicator was
even lower by 1.6; 1.7 and 1.9 times respectively.

As a result, after 28 days of storage of test samples of poultry processing primary products, the acid number
reached smaller values by an average of 29%, and the peroxide value - by 1.5-1.7 times, in reference to the control.

The obtained results persuade of the high efficiency of using dihydroquercetin as an active antioxidant, making
it possible to use it along with available analogues.

Keywords: natural antioxidants, broiler-chicken meat, poultry processing primary products, semi-finished
products, quality indicators, oxidation products, storage period.

Introduction. Currently, in the meat industry, creation and production of functional products for
healthy nutrition are acute. The consumption of such products helps to normalize body metabolism and
improve human health [1].

It is known that meat products are not only susceptible to rapid bacteriological damage, in the fight
against which preservative agents help, but also to oxidative deterioration. Oxidative processes reduce the
shelf life of finished products due to the deterioration of organoleptic indicators and the nutritional value
of products. Therefore, one of the modem trends in the manufacturing of meat products for healthy
nutrition is an orientation towards the use of natural nutrient additives which can have a pronounced
positive impact on the human body. In this regard, secure natural antioxidants deserve attention, which not
only significantly inhibit oxidation process in meat products during storage, but also simultancously serve
as a primary nutrient of treatment-and-prophylactic products, that makes their use relevant in the formu-
lation of a wide range of products [2, 3].
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The aim of this research is a comparative assessment of the efficiency of natural antioxidants in
semi-finished products of broiler-chicken meat during storage.

In order to achieve the aim, the following objectives were set:

1. To study the effectiveness of the inhibitory action of the studied antioxidants on the course of
hydrolytic and oxidative processes in the lipid fraction of meat for processing and chilled chopped meat of
semi-finished products during storage [4];

2. To determine the nature of the impact of the studied antioxidants on the main functional -
technological, physicochemical and structural-mechanical indicators of the raw material of the model of
minced meat of semi-finished broiler-chicken meat products [5];

3. To study the organoleptic properties of the finished products from the model minced meat of semi-
finished products, made with the use of antioxidants.

Materials and methods of research. The most common types of raw materials in the production of
semi-finished products are mechanically deboned meat (MDM) of broiler-chickens, fillets and skin, which
contain fatty tissue in the subcutancous tissue and, therefore, are significantly susceptible to the oxidative
deterioration [5].

In this regard, there has been conducted a research on the comparative assessment of the main quality
indicators of samples of poultry processing primary products and model minced meat of semi-finished
products (table 1) with the addition of natural antioxidants used to reduce the formation of oxidation
products during storage [7, 8].

Table 1 — Formulation of the model minced meat of semi-finished products using poultry processing primary products

Control T_est No.l T_est No.z Test No.3 Test No.4
(Vitamin E) (Vitamin C) (Rutin) (DHQ)
Critical raw material (primary products), kg
Broiler-chicken breast fillet, kg 60.00 60.00 60.00 60.00 60.00
MDM, kg 25.00 25.00 25.00 25.00 25.00
Skin from broiler-chicken carcasses, kg 6.00 6.00 6.00 6.00 6.00
Onion, kg 5.00 5.00 5.00 5.00 5.00
Melange, kg 4.00 4.00 4.00 4.00 4.00
Spices and materials, kg

Food salt, kg 3.00 3.00 3.00 3.00 3.00
Ground black pepper, kg 1.00 1.00 1.00 1.00 1.00
Bread crumbs, kg 3.00 3.00 3.00 3.00 3.00
Vitamin E, kg - 0.24 - - -
Vitamin C, kg - - 0.68 - -
Rutin, kg - - - 0.39 -
Dihydroquercetin, kg - - - - 0.72

The objects of the research were:

- “Dihydroquercetin” (DHQ), “Vitamin C”, “Vitamin E”, “Rutin” as antioxidant nutritional sup-
plements [9, 10, 11, 12];

- chilled broiler-chicken meat of the 1 grade with pH24 6.2-6.5, according to GOST R 52702-2006;

- mechanically deboned chilled meat according to GOST 31490-2012;

- chilled skin from broiler-chicken carcasses.

During the research, within 4 weeks (28 days) of storage, every week it was carried out a study of test
samples of primary products and model minced meat of a semi-finished product according to basic
physicochemical, structural-mechanical, and functional-technological characteristics.

The investigated antioxidants were added to the homogenized samples of the raw materials in
accordance with the recommendations. Their use is regulated by the Guidelines of the State Sanitary and
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Epidemiological Regulations of the Russian Federation No. 2.3.1.1915-04 of 2004. “Recommended
consumption levels of nutrient and biologically active substances™ [13], which establish an adequate
consumption level. These compounds are included in the list of food additives that do not adversely affect
human health when they are used to prepare foodstuffs (Sanitary rules and regulations 2.3.2.1078-01
“Hygienic requirements for safety and nutritional value of foodstuffs™).

Antioxidants were added in accordance with the recommended dosage (table 2).

Table 2 — The share of natural antioxidants in test samples

CrIpbe i
Antioxidant Hydratation fillet mechanically diboned meat skin mgﬁseﬁi'?ﬁgﬁgdngiiggis
Rutin, mg/kg 1:3 0.59 0.57 0.56 0.39
Vitamin C, mg/kg 1:2 0.57 0.56 0.53 0.68
Vitamin E, mg/kg - 0.57 0.56 0.52 0.24
Dihydroquercetin, g/kg 1:3 0.62 0.58 0.57 0.72

Preparations, apart from a vitamin E solution, were hydrated before introduction into the primary
product - to facilitate more uniform distribution in it. During storage of samples at a temperature of
3+1 °C, after 7, 14, 21 and 28 days of storage, an investigation of basic physicochemical, structural-
mechanical and functional-technological characteristics was carried out in 3 replications, in accordance
with generally accepted standard techniques. As a result, the average values are calculated, processed by
the methods of mathematical statistics.

Research results. Comparative analysis and comprehensive assessment of test samples objectively
indicate the impact of natural antioxidants on changes in the studied parameters and organoleptic charac-
teristics in research objects, but with various efficiencies (table 3).

The moisture binding capacity (MBC) of meat affects product yield, mass loss during storage, and
resistance of the product in relation to the development of putrefactive microflora.

MBC is one of the most important functional properties of raw materials and characterizes the degree
of bond of meat protein with immobilized and free water. MBC is determined by a number of factors: the
quantitative ratio of moisture and fat, the depth of autolysis of primary product, freezing conditions, pH

Table 3 — The main functional and technological properties of the primary product

Samples Control Vitamin E Vitamin C Rutin DHQ
Moisture-binding capacity, %

Skin 48.61+0.92 52.06+0.81 53.28+0.51 56.16+0.39 56.67+0.20

MDM 52.72+0.39 55.87+0.41 56.40+0.37 57.22+0.23 58.09+0.16

Fillet 53.41+£0.48 56.91+0.35 57.18+0.49 59.17+0.43 62.48+0.15
Moisture-retention capacity, %

Skin 37.12+0.61 39.16+0.06 41.59+0.72 42.85+0.45 45.80+0.28

MDM 38.59+0.30 40.21+0.47 43.01£0.43 45.24+0.29 46.05+0.13

Fillet 40.16+0.52 42.60+0.18 45.22+0.51 48.39+0.15 50.39+0.10

Emulsifying capacity, %

Skin 51.55+0.38 53.27+0.59 54.98+0.48 57.18+0.61 58.50+0.72

MDM 48.17+0.59 50.24+0.32 52.24+0.31 54.07+0.45 55.32+0.66

Fillet 45.15+0.18 48.19+0.48 51.60+0.16 52.18+0.94 53.71+£0.41

Emulsion stability, %

Skin 68.15+0.28 71.60+0.14 74.49+0.38 76.48+0.71 77.16£0.27

MDM 70.20+0.29 73.76+0.27 75.35+0.27 77.22+0.28 78.04+0.12

Fillet 73.4940.15 75.05+0.38 77.92+0.18 80.14+0.93 82.69+0.52
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value, the number of proteins, their composition, and properties, including the content and degree of
solubility of myofibrillar proteins with pronounced ability to swell.

The introduction of antioxidants into the primary product has ambiguously affected the change in
their moisture binding capacity (MBC). If in samples with added vitamin E, vitamin C, and rutin, this
indicator increased by an average of 3.37, 4.04 and 5.94%, respectively, then in samples with the added
dihydroquercetin, it was even higher - by 7.50%, relating to the control sample.

The results persuade that the addition of antioxidants to raw materials has a positive effect on its
moisture-binding capacity.

The introduction of antioxidants also provided an increase in the moisture-retention capacity (MRC)
of the primary product. In the samples with dihydroquercetin, this indicator was higher on average by
8.79% in regard to the control, while in samples with vitamins E, C and rutin it increased by 2.03, 4.65
and 6.87%, respectively.

The improvement of such important functional and technological properties as MBC and MRC
provides the improvement of a number of important sensory characteristics of the semi-finished product -
its juiciness, tenderness, and contributes to an increase in the finished product yield.

The introduction of DHQ into test samples of primary products influenced the increase in their
emulsifving capacity (EC), as well as the emulsion stability (ES). Unlike the control, the EC of test
samples containing dihydroquercetin increases on average by 7.55%, and in the remaining samples - by
2.28,4.65 and 6.19%, respectively.

Similarly to this indicator, improvement of the ES in all types of primary products was also noted -
by 2.86, 5.31, 7.33 and 8.68%, respectively. An increase in EC and ES indicates an improvement in the
functional and technological properties of the primary product, which also determines the quality of the
finished product.

The impact of natural antioxidants on the chemical composition of test samples is presented in table 4.

Table 4 — The chemical composition of the test samples of primary products,% by weight of primary products

Indicators Control Vitamin E Vitamin C Rutin DHQ
Moisture 61.90+0.33 62.68+0.92 64.78+0.89 65.73+0.56 66.52+0.62
Dry matter 38.10+0.26 37.32+0.23 35.22+0.42 34.27+0.58 33.48+1.16
Protein 25.79+0.34 25.42+0.47 23.30+0.51 22.40+1.07 21.77+0.40
Fat 10.97+0.12 10.49+0.11 10.454+0.07 10.38+0.06 10.19+0.09
Ash 1.34+0.04 1.4140.01 1.47+0.04 1.4940.03 1.5240.08
calorific capacity, kcal 204.47+0.38 198.63+0.61 189.58+0.23 185.26+0.45 180.97+0.78

When adding dihydroquercetin to the test samples of raw materials, the mass fraction of moisture
increased on average by 7.46% and exceeded this indicator in other samples. The sample with the addition
of vitamin E differed in the lowest moisture content, which is 1.26% higher than this indicator in the
control sample since it did not contain hydrated supplements. A rise in humidity was observed in direct
dependence on the level of addition of antioxidants to samples, which is associated with the hydratation of
preparations. Thus, with the addition of vitamin C, the humidity of the test samples increased by 4.65%,
and with the addition of rutin - by 6.19% respectively.

A gain in humidity expectedly led to a decrease in the content of dry matter in model minced meat
[14].

In the dry matter of poultry processing samples, the mass fraction of ash, in relation to the control,
was increased by 0.07; 0.13; 0.15 and 0.18%, respectively.

Weight fraction of fat decreased, but to a greater extent - by 0.48; 0.52; 0.59 and 0.78%, respectively.

The variations in the mass fraction of basic nutrients naturally reflected on the energy value of the
semi-finished products' samples. Due to the decrease in their fat content, the calorific capacity of minced
test samples containing dihydroquercetin was reduced by an average of 23.50 kcal, compared to the
control, the energy value of the remaining test samples also decreased by 11.68; 14.89 and 19.21 keal,
respectively.
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The results of the research have shown that the introduction of natural antioxidants had a positive
impact on the viscosity and adhesion of the test samples of the poultry processing primary products,
presented in Table 5 and 6.

The obtained data confirm the positive effect of antioxidants on the viscosity of the primary products.
The highest value of this indicator was for samples consisting of skin from carcasses. In these samples
containing vitamin E, vitamin C, and rutin, within 28 days of storage, this indicator increased on average
by 6.03%; 10.60% and 17.09%, respectively, in samples with the added dihydroquercetin, it was even
higher - by 19.92%, relative to the control sample.

The lowest viscosity index was in samples of fillet of broiler-chicken carcasses. During the research,
it was noted the increase in this indicator in samples with vitamin E on average by 7.41%, vitamin C, rutin
and dihydroquercetin - by 12.24%; 19.18% and 25.47%, respectively (table 5).

Table 5 — Variations in the viscosity of the test samples of primary products, Pass

Indicators Control Vitamin E Vitamin C Rutin DHQ
At the beginning of the research
Skin 738.50+20.69 682.33+1.78 623.67+1.47 588.33+1.78 551.00+3.94
MDM 261.12+3.69 225.33+2.86 217.67+2.48 205.67+1.78 204.67+2.86
Fillet 247.92+12.68 220.67+3.56 212.67+3.56 164.33+4.60 123.67+£3.19
After 7 days of storage
Skin 783.92+5.65 708.53+3.84 645.67+2.86 627.37+3.52 614.40+9.49
MDM 329.3043.72 313.00+£3.24 302.67+4.32 296.33+3.19 275.67+2.86
Fillet 258.4242.28 246.33+0.82 239.67+4.02 238.67+1.47 232.334£3.19
After 14 days of storage
Skin 839.30+11.72 795.33+10.11 773.00+5.34 681.67+13.44 673.33+13.08
MDM 397.54+5.61 347.67£3.63 332.33+8.84 318.00+1.87 302.67+4.32
Fillet 322.86+3.90 293.67+5.31 281.67+4.71 256.33+6.38 244.33+4.02
After 21 days of storage
Skin 892.73+12.10 849.86+11.24 831.95+6.94 752.62+5.49 728.27+6.31
MDM 567.82+10.25 528.47+8.12 416.93+6.74 388.50+3.21 373.67+1.26
Fillet 412.1749.79 389.45+7.35 361.18+6.85 342.40+4.71 329.63+2.63
After 28 days of storage
Skin 925.38+10.34 898.52+13.49 878.31+10.66 826.7446.02 792.12+6.79
MDM 591.76+9.68 572.3046.02 493.28+7.25 459.17+5.06 429.48+2 .83
Fillet 459.32+8 91 427.86+8.06 392.38+5.75 381.20+5.09 354.72+3.35

Studies show that the highest adhesion rate was typical for the control sample of skin, the value of
which exceeded the test samples with vitamins E and C by 1.78% and 9.65%, with rutin and dihydro-
quetcetin - by 16.75% and 31.19 %, respectively.

Consequently, the adhesive ability of all test samples of primary products is reduced, on average, by
21.24%, that improves the rheological characteristics of semi-finished products, causing a more dense
consistency of the finished product (table 6).

Comparative analysis and comprehensive assessment of the content of oxidation products in samples
objectively indicate various effectiveness of the inhibitory effect of antioxidants on the oxidative
deterioration of primary products (table 7).

The addition of antioxidants to the primary product samples promoted a significant inhibition of its
oxidative deterioration. With adding vitamin E, the acid number for 28 days of storage was lower on
average by 0.84 mg KOH/g, with the addition of vitamin C, rutin and dihydroquercetin, it was lower by
1.27 mg KOH/g; 3.52 mg KOH/g and 3.61 mg KOH/g respectively, compared with the control sample.
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Table 6 — The variation in the adhesive ability of the test samples of primary products, Pa

Indicators Control Vitamin E Vitamin C Rutin DHQ
At the beginning of the research
Skin 208.35+14.99 194.34+9.82 191.34+6.22 166.65+2.20 159.03+9.82
MDM 205.35£16.20 151.48+8.98 144.03£16.10 137.02+13.01 135.62+6.72
Fillet 201.35+12.41 149.76+2.46 14221321 129.26+10.67 127.62+5.41
After 7 days of storage
Skin 201.59+9.71 178.39+6.95 166.17+11.39 155.08+11.12 152.92+2.28
MDM 189.73+9.95 175.31£5.45 158.44+14.45 153.56+7.87 143.96+4.21
Fillet 167.30+5.25 131.83+6.77 115.49+6.60 106.22+5.10 103.12+4.32
After 14 days of storage
Skin 231.40+5.76 212.74+6.98 200.37+1.82 175.85+11.51 170.23£18.30
MDM 203.19+7.80 185.86+3.40 179.09+6.89 166.75+2.57 163.92+7.14
Fillet 181.33£3.80 147.95+7.96 137.23£1.56 123.99+4.12 110.80+5.13
After 21 days of storage
Skin 265.61+7.30 257.71£6.49 239.03+8.64 219.83+9.64 197.51+6.14
MDM 242.64+8.23 227.97+6.95 215.17+5.15 208.78+4.32 189.65+1.63
Fillet 228.30+9.05 215.26£5.25 179.54+3.24 168.38+2.75 152.18+3.67
After 28 days of storage
Skin 302.93+8.05 297.54+5.02 273.70+5.32 252.18+6.28 208.45+5.72
MDM 281.72+7.92 263.39+5.24 249.91+4.34 230.49+6.22 204.50+2.82
Fillet 269.87+6.50 240.16+4.27 218.68+3.17 197.75+3.40 171.83+1.28
Table 7 — Change in the acid number of samples, mg KOH/g
Indicators Control Vitamin E Vitamin C Rutin DHQ
7 days of storage:
Skin 0.936+0.03 0.248+0.01 0.233+0.01 0.218+0.01 0.210+0.01
MDM 0.798+0.24 0.247+0.02 0.223+0.02 0.195+0.01 0.180+0.01
Fillet 0.668+0.57 0.134+0.04 0.122+0.03 0.116+0.04 0.112+0.04
14 days of storage:
Skin 1.028+0.03 0.820+0.01 0.743+0.03 0.603+0.01 0.530+0.01
MDM 0.839+0.10 0.572+0.44 0.443+0.02 0.395+0.01 0.348+0.07
Fillet 0.719+0.01 0.554+0.01 0.422+0.03 0.321+0.03 0.262+0.03
21 days of storage:
Skin 2.153+0.04 1.895+0.02 1.782+0.01 1.691+0.06 1.619+0.08
MDM 1.985+0.10 1.836+0.15 1.652+0.03 1.616+0.03 1.524+0.03
Fillet 1.974+0.09 1.793+0.04 1.593+0.07 1.543+0.07 1.438+0.02
28 days of storage:
Skin 2.542+0.02 2.389+0.01 2.125+0.07 1.925+0.04 1.705+0.04
MDM 2.306+0.06 2.194+0.05 1.897+0.03 1.803+0.04 1.694+0.03
Fillet 2.200+0.08 2.122+0.02 1.822+0.04 1.794+0.06 1.525+0.03
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When studying the antioxidant activity of preparations in test samples, in parallel with the acid
number, the peroxide number was also determined, which characterizes the accumulation of hydro-
peroxides and peroxides, which are the primary products of lipid oxidation (table 8).

Table 8 — The change in peroxide number of samples, mmol (1/202)/kg

Indicators Control Vitamin E Vitamin C Rutin DHQ
7 days of storage:
Skin 2.346+0.20 0.131+0.02 0.098+0.01 0.0634+0.01 0.033+0.01
MDM 2.138+0.22 0.118+0.02 0.086+0.01 0.0434+0.01 0.0254+0.01
Fillet 1.1544+0.09 0.07840.01 0.0334+0.01 0.02540.01 0.0134+0.01
14 days of storage:
Skin 3.459+0.09 2.911+0.12 1.443+0.06 0.9034+0.08 0.4734+0.08
MDM 3.038+0.72 2.7084+0.59 1.141+0.34 0.808+0.08 0.3604+0.19
Fillet 2.765+0.06 2.078+0.01 1.0334+0.01 0.71540.01 0.31340.14
21 days of storage:
Skin 4.42240.08 4.19240.10 3.948+0.07 3.822+0.05 3.719+0.04
MDM 4.387+0.09 4.106+0.52 3.903+0.03 3.721+0.06 3.659+0.15
Fillet 4.072+0.09 3.92240.01 3.872+0.08 3.715+0.02 3.595+0.09
28 days of storage:
Skin 5.620+0.03 4.368+0.09 4.23240.03 4.152+0.09 3.870+0.02
MDM 5.494+0.09 4.28440.06 4.162+0.03 4.091+0.03 3.829+0.05
Fillet 5.452+0.04 4.219+0.05 4.105+0.08 3.986+0.06 3.729+0.07

After 7 days of storage, in the control sample of skin from broiler-chickens, the peroxide number
reached 2.3459 mmol (202)/kg, which exceeded the values obtained in the test samples and characterizes
the sample, according to this indicator, as fresh, but not subject to storage. The introduction of
antioxidants into primary product samples significantly inhibits the formation of lipid oxidation products
and, consequently, that objectively testifies to the amount of peroxide number in them, which reaches
lower values.

Thus, with the addition of tocopherol, this index in the test samples was 1.3 times lower compared to
the control. Adding ascorbic acid, rutin, and dihydroquercetin to the samples of raw materials, the
peroxide number in them was even lower -in 1.6, 1.7 and 1.9 times respectively.

The results of the organoleptic assessment are often final and decisive in determining the quality of
products, especially of new types (table 8). The data of the organoleptic analysis make it possible to judge
the impact of the studied factors on the quality of the products.

For the organoleptic characteristics of the investigated samples of semi-finished products from
broiler-chicken meat, according to GOST 9959-91, a five-point rating scale was applied, including the
main organoleptic indicators obtained by peer inspection (table 9).

Table 9 — Organoleptic indicators of the finished products (points)

Indicators Control Vitamin E Vitamin C Rutin DHQ
Visual appearance 9.04+0.18 7.19+0.15 9.60+0.09 9.52+0.07 9.68+0.03
Smell, aroma 9.16+0.05 6.38+0.12 9.46+0.12 9.794+0.00 9.8940.06
Taste sense 8.69+0.08 5.94+0.15 9.12+0.24 9.62+0.10 9.58+0.01
Consistence 7.47+0.14 8.24+0.20 8.75+0.20 9.15+0.07 9.42+0.05
Juiciness 5.08+0.06 7.58+0.16 8.05+0.20 9.61+0.00 9.79+0.01
Overall quality value 7.89+0.06 7.07+0.09 8.99+0.09 9.54+0.04 9.67+0.04
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A degustation led the commission to the conclusion that there were significant differences in the main
organoleptic indicators between the variants of the semi-finished products.

Organoleptic indicators of meat products are determined by a number of factors. The introduction of
DHQ in different ways affects the quality indicators of the finished product, its taste and color charac-
teristics, and structure.

Conclusion. The conducted studies have objectively shown that the use of antioxidants in samples of
poultry processing primary products and in model minced meat of semi-finished products, in recom-
mended dosages [8], provided for 28 days of storage lower values, relative to control, of indicators of
oxidative deterioration: acid number on average by 29.42 %, and peroxide number - 1.5-1.7 times. The
effectiveness of their antioxidant action was manifested in the following order: vitamin E — vitamin C —
— rutin — dihydroquercetin.

The addition of DHQ to the manufacture of semi-finished products, of course, contributes to the
improvement of the rheological characteristics of minced meat, thus providing a positive impact on the
technological and consumer properties of the finished product.

The results of the degustation allow to judge that the samples of semi-finished products made with
the addition of DHQ exceeded the control and test samples in visual appearance, color, smell, aroma,
consistence, and juiciness, which indicates a positive effect of this antioxidant on most tasting indicators.
And the product with vitamin E was inferior to the other samples of the semi-finished product in all its
sensory characteristics.

Thus, a comparative analysis of the results showed that dihydroquercetin has the best inhibitory
impact, which causes some aspects of its widespread use as an effective antioxidant during storage of
poultry processing primary products.

The possibility of extensive use of dihydroquercetin in the food industry is confirmed by studies
conducted at the Sechenov Moscow Medical Academy. It is established that this antioxidant is non-toxic,
physiologically non-hazardous to human health, does not give products foreign flavor and smell, and does
not change their color when it is used. The substance is resistant to temperature (from minus 50 to plus
180 °C), mechanical effects, and processes occurring in the manufacture of products, that is, meets all the
requirements imposed in general to all nutrient additives and, in particular, to antioxidants. This is an
important aspect for the consumer, and the manufacturer, at the same time, is able to make products of
guaranteed quality, taking into account unforeseen technological situations.

B. I. Cemenor!, H. H. KysevunaZ, O. 10. Ilerpor?, A. Baiimykanos?,
I'. K. Ixanabexonat, C. H. Capumoerona®, A. K. Hecun6aesa*, M. M. Kpuikemmsi6aesa®

'Yypam MEMJICKETTIK Ay bLIIAPYANIBLTEIK akazemusicsl, Yebokcaper, Uysam PecryOmukacet, Peceit,
Mapuii memyekeTTiKyHEBEpCHTETI, Momkap-Ona, Mapwuit On PecnyGmmkacer, Peceit,
3Peceit MEMIIEKETTIK ATPAPITBIK YHHBEPCHTETI —

K. A. TumupsizeBa ateiHAarsl MocKey ay bUIIIAPY AIIBLIBIK aKaaeMIsICEL. Mockey, Peced,
“Kasak YITTHIK arpapisiK yHEBEPCHTETI, AnMatsr, Kazaxctan

TABUFH AHTHOKCUJIAHTTAP/BIH BPOM/IEP TAYBIKTAPBIHAH JKACAJIFAH
KAPTBIJIAM ®AFPHKATFA 9CEPIH JKOHE OJIAPJILI CAKTAY KE3IH/E
TOTEIFY IPOIECCTEPIH CATEICTEIPMAJEI BAFAJIAY

AnHoTamust. JJuxpokpoueper OHOXJIOKPEKIMHHIH 0acka Ja TaOWFM AHTHOKCHIAHTTAPMEH CAJBICTHIPFAHIA
KOJIAAHYABIH THIMIUIII OpOHNCpAIH TAyBIK CTIHCH AJNBIHFAH >KApThUIA (paOpHKATTApIbIH KYPaMBIHIA >KOFAaphl
OHOOTHATIBIK OCICCHAITIKTI, CaNaIbIK KOPCETKIIITEPTe OH 9CEPiH, JAWbIH 6HIMHIH OHIMIIIITL MCH OJIAPJIBIH TYThI-
HYIIBUTBIK CHITATTAMAJIAPBIH KOPCETTI.

OpTYpi THIMITIKKE HE AaHTHOKCHIAHTTAp OpOWiEp eTiHCH >KapThUial (paOpHKaTTap eHIIpICiHAEC KOIJAHbBI-
JATHIH IMHKI3aT YATUIEPIHIH TOTRFY HAIIAPIIAYbIH TC:KeHAL.E mopyMeHi eHTi3inreHHeH KeliH 28 KYH cakTayfa apHaj-
FaH KbIIKBLI caebl oprama ecemmeH 0,84 mr KOH / 1, C, C nopyMeHiH, PYTHH MEH AMXHAPOYKCPETHH/I THICIHITIC
1,27-ke KockaHzma TeMeHaeal; bakprnay yariciven campicTeipragaa 3,52 sxoHe 3,61 mr KOH /1.
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Ocpunaiima, Toko()epoT KOCBIIFAH KE3/1¢ CHIHAK YATUICPIHACTI MCPOKCHATIH MOHI OaKeIIayFa KaparaHzaa 1,3 ece
TemeH OonmpLlllukizar yiarinepiEae acKOPOMH KBIMIKBUIBIH, PYTHHIAI XKOHE JUTHAPOKBEPLETHHII KOCKAHIA, OCHI
HHIWKATOPIBIH MOHI THiCiHIIE 1,6; 1,7 sx0mHe 1,9 ece.

HoTmxecinne, KYC €TiH MHUKI3aTHIHBIH IKCIICPUMEHTAIBIK YITIICPIH CAKTayAblH 28 KYHIHCH KCHIH KBIIIKBLI
caHsbI oprama ecenreH 29% -Fa, aCKbIH TOTHIFH - 1,5-1,7 ecere aciiin ToMeHICHI.

AJbIHFaH HOTIZKENEp OCICEH I AHTHOKCHIAHT PETIHAC TUTHAPOKBEPICTHHII KOTIAHY IbIH JKOFaphl THIMILTITIH
JIONENACH I, 0J1 OHBI KOJIJAHBICTAFBI AaHAIOTTAPhIMEH Oipre mainanaHyfa MyMKIHIIK Oeperni.

Tyiiin cesznep: Taburm aHTHOKCHAAHTTAp, OpOIep €Ti, KYC €TiH eHJCY INMKI3aThl, *KapThliai (adpurarTap,
carma CHIarTaMalapsl, TOTHIFY OHIMICPI, CAKTAy VaKBITHL.

B. I. Cemenon!, H. H. Ky3bmuna?, O. 0. Ilerpos?, A. Baiimykanos>,
I'. K. Txanatexosa®, C. H. Capumberosat, A. K. Hecunéaesa*, M. M. Kbuikbunbioaesa®

YyBamckas ToCy apCTBCHHAS CEIBCKOX03IHCTBCHHAS akaaeMus, T. UeGokcaper, Uysamckas Pecnybmika, Pocens,
MapmiiCKui TOCY JAPCTBEHHEINH YHHBEPCHTET, T. Momkap-Omna, Pecy6muxa Mapmit D1, Poccns,
3PocCHICKHI TOCY TAPCTBEHHBIN arPAPHBINA Y HHBEPCHTET —

MockoBcKas cenbckoxo3aticteHHas akagemua uM. KA. Tamupssesa, Mocksa, Poccns,

“Kazaxcxwuit HanmoHAIBHBIN arpapHbIii yHHBEPCHTET, Amvarel, Kazaxcran

CPABHHUTEJBbHASA OIIEHKA BJIUAHUA IPUPOJHBIX AHTUOKCHJAHTOB
HA KAYECTBEHHBIE TIOKA3ATEJIN HOJTY®ABPUKATOB
H3 MACA IbIILIAT-BPOMIEPOB
U OKUCJUTEJBHBIE NPOHECCHI ITPH UX XPAHEHUHA

Annortamust. Mzyuena 3(QQeKTHBHOCTD NMpPUMEHEHHSI OMO(IABOHOMIA IWTHAPOKBEPLECTHHA, B CPABHCHHHU C
JPYTUMH TIPHPOIHBIMH AHTHOKCHIAHTAMH, B PEENTYpe Moy (pabpHKaToB M3 MACA IBILLIT-OPOMICPOB, CBHACTCIIb-
CTBYIOIIAS O €0 BHICOKOH OMOIOTHHMECKON AKTUBHOCTH, ITOJIOXKHUTEJIHHOM BIIIHHH HA KAUYCCTBECHHBIC MOKA3ATCIIH,
BBIXOJ TOTOBBIX MPOJYKTOB M UX MOTPEOUTEIBCKUEC XAPAKTCPUCTHKH.

YCTaHOBIEHO, YTO AHTHOKCHIAHTHI C PA3IMIHON 3()(EKTHBHOCTHIO HHTHOWPYIOT OKHCIHTEIBHYIO IHOPUY
00pa3IoB CHIPBA, HCHOAB3YCMOTO B MPOW3BOACTBE MOJY(HaOpHKATOB W3 MACA UBILIAT-OpoiiepoB. [Ipu BBCICHUH
puTaMuHA E, KUCIOTHOE YmCIO 32 28 CYTOK XpaHEHHS OKa3aJoch MeHbIIE B cpeaHeM Ha 0,84 mr KOH/r, mpu mo-
OapyicHnn ButamMuHa C, pyTHHA W JUTHAPOKBCPLCTHHA, COOTBCTCTBCHHO, HA 1,27; 3,52 u 3,61 Mr KOH/r - mo cpas-
HEHHIO C KOHTPOJIBHBIM 00Pa3IoM.

Tak, mpu g00aBICHHH TOKO(CPOIA MECPESKUCHOS YHCIO B OMBITHBIX o0pasuax Ob1o MeHbme B 1,3 pasa, mo
CpaBHECHHUIO C KOHTposieM. [Ipu moOaBneHWN acKOPOMHOBOM KHCIIOTHI, PYTHHA M JUTHIPOKBEPLCTHHA B 00pasnax
ChIPbS 3HAYCHUE JAHHOTO MOKA3aTe/s B HUX 0KA3aJI0Ch CIIE HIDKE, COOTBETCTBEHHO, B 1,6; 1,7 u 1,9 paza.

B pesyxabprare, yepe3 28 CyTOK XpaHEHHS ONBITHBIX OOpA3OB CHIPbA NTHICHEPEPAOOTKH, KHCIOTHOE YHCIO
JOCTHIJIO MCHBIIMX 3HAYCHUH B cpexHeM Ha 29 %, a mepekucHoe — B 1,5—1,7 pa3a, OTHOCHTEILHO KOHTPOJI.

[NonyueHHBIE pe3ynbTaThl YOSKIAOT B BBICOKOH 3()(HEKTHBHOCTH NMPHUMCEHEHHS AWTHIPOKBEPICTHHA B Ka-
YECTBE AKTHBHOTO AHTHOKCHIAHTA, YTO OOCCIICHYMBACT BO3MOXKHOCTH €TO HCIIOJB30BAHHUS HAPAAY C UMCIOIIHMUCS
AHAJIOTAMHU.

KioueBnbie ciioBa: npuUpoJHbIC AHTHOKCHIAHTBI, MSCA IBIIIAT-OPOHICPOB, CHIPhE NTHICIIEPEPAOOTKH, IOy -
(haOpuKaThI, KAYCCTBEHHbIC XAPAKTCPUCTUKH, POy KThI OKUCICHHUS, TIPOJODKHTEIFHOCTD XPAHCHHSL.
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