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Rationality of creating a new national meat product «Meat bread»

The article considers scientifically-based selection of raw materials for obtaining a meat product’with a
health-promoting effect for ecologically unfavorable regions. A resource-saving production technology has
been developed and the formulation of the meat product has been modeled for the prevention of diseases as-
sociated with a deficit of macronutrient and micronutrient elements, containing native animal origin proteins
and a vitamins complex positively having a positive impact on the human body. Solving the problem of re-
duction of morbidity caused by adverse environmental situation is possible in two directions: improvement of
the environment and the creation of new functional food products, making possible the.correction of nutri-
tional status, correcting adverse effect of environment. The article presents the results of the determination of
functional and technological properties, amino acid composition, microbiological indices; peroxide number,
and the term of product storage is determined. Such physicochemical parameters as protein, moisture, fat and
sodium chloride were determined as part of the study. The microbiological analysis.consisted of determining
the Coliform bacteria and the number of mesophilic aerobic and facultative aerobic microorganisms.

Keywords: meat product, health-promoting effect, technology, formulation, hydrolysis of connective tissue
raw material, the nutritional value, amino-acid score, pathogenic microflora, peroxide number.

Introduction

Modern requirements to a new generation of food products are to create products of high nutrition, bio-
logical value and functional orientation, taking into account the age groups of the population and their state
of health. Disorders in the nutrition formula_lead to negative consequences, reduce physical and mental
working capacity, lead to an exacerbation of diseases.

The solution of the existing problems possible with the organization of products branches with health-
promoting effect in the RK. Current domestic products cannot be classified as health-promoting because they
are high fat content, balance in the content of essential amino acids, minerals and vitamins do not meet med-
ical and biological requirements.

In recent years, the importance of health-promoting food has increased due to scientifically grounded
understanding of the importance of this direction as a therapeutic intervention in the context of the theory of
healthy nutrition.

Health-promoting food should be based on physiological standards for the nutrient materials intake of a
healthy man, but physiological proportions of nutrients are corrected on the basis of the diagnosis, phases of
an illness and age, taking into account domestic raw materials [1].

World experience shows that the most economical and effective way of correction the nutrition and bio-
logical value of foods is to enrich them with natural nutrient additives that fill the deficit of micro-, macronu-
trients and serving as the antioxidants and sorbents.

The goal-of research: Creation of a new meat product with the use of secondary raw materials with a
health-promoting effect.

Materials and methods

Objects of research: meat raw materials (meat of beef, meat of horse meat, lung, udder), cabbage, rice,
milk thistle, models for new types of products for therapeutic and prophylactic nutrition (meat bread), hy-
drolysis of connective tissue raw materials, prototypes of meat bread.

In accordance with the experiment, a study was made of a set of qualitative indicators and safety indica-
tors, using standard and original methods to obtain information on the composition and properties of research
objects. The following methods were used in the work.
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The research was carried out on the basis of sanitary and hygienic requirements for medical-
prophylactic food products based on the following indicators:

Microbiological indicators

— the number of mesophilic, aerobic and facultative-anaerobic microorganisms, coliforms pathogenic
according to GOST 23392-78, GOST 21237-75. Standard methods for the study of microbiological indices
in accordance with GOST 9959-81 were used in the research; GOST 10.444-85; GOST 9958-81,
GOST 9225-84, GOST 10444.11-89, GOST 10444.5-85, GOST 30425, GOST RS0480-93.

Bacteriological parameters

— freshness of meat. GOST 19496-93.

Physicochemical and organoleptic indices

— pH determination. Meat products. On methodical recommendations of physical and chemical:control
in the meat industry. Kogan MB, Pozhariskaya LS, et al., M. 1971;

— determination of the moisture content in accordance with GOST 9793-74;

— determination of organoleptic parameters according to GOST 9959-91 meat products, GOST 7269—
79 meat, GOST 9001.01.93.

Rheological indicators

— Determination of water binding capacity (WBC) by the Grau and Hamm method in the modification
of VNIIMP;

— determination of structural and mechanical parameters (conditionally dynamic viscosity) on the rota-
tional viscometer of the VRC using the VNIIMP technique.

Indicators characterizing the biological and nutritional value of the projected meat products

— determination of the protein content in accordance with GOST 25011-81;

— determination of fat content according to GOST 23042—86.

— Determination of the mineral content by the accelerated method with the use of Magnesium acetate.

— The mass concentration of calcium and phosphorus was determined by atomic absorption spectrometry.

— Amino acid composition was determined in the hydrolysates of the whole product using an automatic
amino acid analyzer AAA-339.

— Determination of protein and nitrogen content by Kjeldahl. The method includes several basic steps:
sampling and preparation of samples, wet ashing, stripping with steam and determination of ammonium con-
centration (photometrically or titrimetrically).

— The determination of the fat content'was carried out by the method of Soxhlet, based on the extraction
of fat from the dried sample with volatile solvents according to GOST 23042—86.

— Determination of sodium chloride was carried out according to GOST 9957-73.

— Determination of water-holding capacity (WHC), etc.

Results and discussion

During development the composition of the foods components, providing nutrition and biological value
and health-promoting orientation'was taken into consideration. The replacement of the main meat raw mate-
rial with secondary (lung, udder) and vegetable (cabbage, milk thistle) raw materials in the formulations of
meat products was provided. The use of this type of raw material, which possesses antioxidant and sorbing
properties, provides a health-promoting orientation to the projected meat product.

Also,during development of the reference requirements, the requirements to the structural indicators of
meat and vegetable mince were taken into account. High structural indicators are achieved both by improv-
ing technological processes (chopping, whipping, structuring), and chemical (hydrolysis of connective tissue
raw materials).

Selection of raw material of meat and vegetable origin for the formulating of health-promoting food
product based on the analysis of materials of scientific and technical information was conducted, taking into
account the developed reference requirements

The main criteria for the selection of raw materials were nutrition and biological value, the physiologi-
cal standard of intake and the health-promoting effect in cases of gastrointestinal and musculoskeletal dis-
eases.

Preliminary preparation of connective tissue raw material

During development of a meat product containing great amount of connective tissue raw material, there
is a question of its transfer to an easily digested form.

One way to achieve this goal is the hydrolysis of connective tissue raw materials (lung, udder).
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The effect on the gastrointestinal mucosa, the taste of the finished product and the effect on the storage
stability were taken into account when choosing the method of hydrolysis and hydrolyzing substances [2].

The acid-salt method of hydrolysis is chosen with account of these factors. In the course of research the
connective tissue raw material was treated with an acid-salt mixture at various stages of its preliminary prep-
aration in the following ways:

I. The lung and udder were blanched beforehand, then chopped with a meat grinder with the diameter of
meat grinder plate 5-6 mm and treated with a hydrolyzing mixture in an amount of 1 %, 2 %, 3 % of the raw
material weight. The duration of hydrolysis is 5—6 hours.

II. The raw lung and udders were chopped into pieces of 20—30 mm in size and treated with hydrolyzing
mixture in an amount of 1 %, 2 %, 3 % of the raw material weight. The duration of hydrolysis is 8—10 hours.

1. The lung and udders were not treated with the hydrolyzing mixture and were taken under control.

The degree of hydrolysis was determined on the viscometer (Digital Rotational Viscometer) in terms of
the index of the processed raw material viscosity. The viscosity of the processed raw materials was respec-
tively 292; 245; 179 Pa-s.

The analysis of the obtained data allows for the conclusion about the unprincipled effect of the prelimi-
nary blanching of raw material, as the indicators of the hydrolysis degree of blanched and crude raw material
slightly differ variant II was chosen for the process of hydrolysis of connective tissue raw materials.

Thus, we selected meat and vegetable raw material and component composition for the design of a new
national meat product «Meat bread».

Further, we conducted a modelling of the formulation composition of a new national product with com-
plex analytical and experimental research.

The most optimal ratio between the ingredients in the formulations was established as a result of math-
ematical modelling of formulations. The proposed formulations of a new type of meat product «meat bread»,
identified as options 1, 2, 3 are presented in Table 1.

Table 1
Modelling of the formulation compesition of the «Meat bread» product
No. | Name of raw material Contc?nt, kg to 100 kg of raw mate?ial
['variant I variant III variant
1 |Beef, Il grade 25.0 17.0 20.0
2 |Horse beef 35.0 35.0 35.0
3 |Beeflung 15.0 - 15.0
4 |Udder — 20.0 10.0
5 |Far 10.0 - 7.0
6 |Sunflower oil — 12.5 —
7 |Rice 5.0 5.0 5.0
8 |Cabbage 5.0 7.0 5.0
9 |Egg 1.0 1.0 1.0
10 |Starch 3.0 1.5 1.5
11 |Milk thistle 1.0 1.0 1.0
Total 100.0 100.0 100.0
Spices kg/100 kg of mince
1 |Table edible salt 2.4 2.2 2.4
2 |Caraway 0.05 0.05 0.05

Modelling of formulations was carried out taking into account physiological standards of intake and re-
quirements of SanPiN (Sanitary Rules and Regulations) to health-promoting foods. The developed samples
of product formulations are optimized optimize with respect to nutrition and biological value.

Based on the nutrition and biological value of the projected product, the following conclusions can be
drawn:

— protein: fat ratio o in the developed products meets the requirements applicable to dietary and special
products, and amounts — 1: 1.09;

— in amino acid composition, the developed product refers to a product with a high biological value, the
amino-acid score by limiting amino acids will amount: for meat bread in I variant, 84.7 %, and in II vari-
ant — 101.6 %.
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— the usage of cabbage in the formulation of meat bread in powder form provides an improvement of
the functional properties of the product due to the hydrating properties of cabbage.

Based on the developed three variants of the meat bread formulations, two manufactures of prototypes
were carried out in laboratory conditions.

At the stage of optimizing the meat bread formulations, the prototypes of meat bread in laboratory con-
ditions (Table 1) were manufactured according to the components composition, the quality indicators (or-
ganoleptic, physicochemical and microbiological indicators), nutrition and biological values.

Thus, we developed samples of the formulation composition of a new national product with conduction
of complex analytical and experimental research. We conducted laboratory tests with the study of the effect
of the ingredients composition on the functional and technological properties of the product. Experimental
research was carried out in the laboratories of S.Toraighyrov PSU. Rice; vegetables — cabbage; medical and
technical raw materials — milk thistle were used as the main plant component for research

During the study of the pH value, it was established that all the prototype samples of the variants had a
slightly increased level of pH value in comparison with the control one, where an intense deacidification of
the mince was observed. The acidification of raw materials shows the ability to regulate this technological
characteristic in a directed way, such as the selective development of microflora and its maintainin during the
technological process will provide the necessary level of storage stability [3]. Comparative analysis of the
results of prototypes of 1,1a, 2,2a and 3,3a variants, containing aqueous-alcoholic and aqueous infusions of
milk thistle allowed to conclude that the variants of samples containing.water infusions are closest to the op-
timal value, as these indicators show the ability to inhibit microbiological damage and exhibit antioxidant
activity.

When studying the effect of plant components on water binding capacity, it was established that the
level of tightly bound moisture in prototype samples was also slightly lower in comparison with the control.
The content of tightly bound moisture in the control sample was 71.84; in the test samples of all variants
from 68.72 to 70.37 %.

More marked dehydration of the product, by which the samples of variants 1a, 2a, 3a differ using aque-
ous infusions of milk thistle are best suited for furtherresearch.

Thus, maintaining the pH at 5.8—6.4 during the process will provide the required level of water retention
capacity and storage stability, which goes to prove the ability to inhibit microbiological damage and exhibit
antioxidant ability.

The results of microbiological studies‘are presented in Table 2.

Table 2
Microbiological indicators of the meat bread product depending on the term of storage
Vi | V2 | V3 Admissible
Microbiological indicator Storage time, days i;/lahtl(fsr:;e (;2;((1:_6
o 2| s o f2|s5 o253 :
ocumentation
The number of mesophilic acrobic
and facultative anaerobic microorgan-| 14 | 550 | 620 | 230 | 260 | 640 | 230 | 280 | 650 1-10°
isms, CFU per | g of product,
no more than
Coliform bacteria (coliform)
per 1 g of product
Pathogenic microorganisms, includ-
ing salmonella in 25 g of product Should be
Coagulose-positive staphylococci, the Not detected excluded
number of bacteria per 1 g of product
Sulfite-reducing clostridia, the num-
ber of bacteria in 0.01 g of product

The conducted microscopic studies showed the conformance of the products to the requirements of the
SanPiN 9958-81. From the data of the table it follows that, both in the newly produced product and in the
product after 2 and 5 days of storage, the pathogenic microflora of Coliform bacteria is absent; Coagulose
positive staphylococci and sulfite-reducing clostridia are also absent, and the total number of colony-forming
units (CFU per 1 g of meat mass) after 2 days and 5 days of storage is normal, and corresponds to SanPiN,
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therefore, the developed meat product «meat bread» is a high-quality product and it is possible to extend its
term of storage up to 5 days inclusive [4].

The nature of the change of the total microbial content of meat bread during storage is shown in Fig-
ure 1.
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Figure 1. Dynamics of microbial content of meat bread during storage

In the experimental and control samples, the character of the change in the peroxide numbers of lipids
of meat bread was studied in the course of storage. The results of the study of the kinetics of the change in
peroxide numbers are presented in Table 3.

Table 3

Change in indicators of peroxide numbers of meat bread during storage

Peroxide number (PN)
Terms of storage, ; -
days Control saffiple Experimental samples of boiled sausages
Variant 1 Variant 2 Variant 3
0 0.012 0.012 0.012 0.012
3 0.016 0.013 0.014 0.014
6 0.020 0.016 0.018 0.018

Analysis of the results shows that the peroxide number of lipids of the control sample increased by
25.5 %, the experimental ones by 7, -14.3 % after 2 days of storage. When storing meat bread for 5 days, the
peroxide number of lipids.in the control sample increased by 40.05, while in the experimental sample it in-
creased by 25.0-33.4 %.

The nature of the change in the peroxide numbers of lipids of meat bread during storage is presented on
Figure 2.
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Figure 2. Change of peroxide numbers of meat bread during storage
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Thus, the study of the change in peroxide numbers during the storage of meat bread showed that the pe-
roxidation process in the control sample proceeds more intensively than in the experimental samples.
The nutritional value of the developed new type of meat product and the data characterizing the degree of
satisfaction with the medical and biological requirements (MBR) of the main nutrients that make up the de-

veloped product are presented in Table 4.

Table 4

Nutritional value of the developed meat product and data characterizing the degree of satisfaction
with the medical and biological requirements (MBR) of the main nutrients that make up the product

Indicator Meat bread Content by Degree of satisfactionby MBR, %
Bl B2 B3 MBR \2! V2 V3
Chemical composition, g/100g| ¢ o 1836 | 18.25 15-20 96.5 1049 | 1042
Protein
Fat 12.46 10.00 10.00 12-16 89.0 104.9 104.2
Ratio protein: fat 1:0.74 1:0.6 1:0.6 1.0:1.0£0.3 105.7 85.7 85.7
Fe 3.2 3.3 3.1 up to 7.5 —'— ' —'—
Amino acids, mg/lg of protein| 45 46 | 4054 | 40.50 40.00 101.0 101.0 | 101.0
Isoleucine
Leucine 87.80 87.20 88.30 70.00 125.0 125.0 126.0
Lysine 82.45 81.60 82.00 55.00 150.0 148.0 149.0
Methionine + cysteine 34.35 34.35 34.40 35.00 98.00 98.00 98.00
Phenylalanine +Tyrosine 75.50 75.40 75.80 60.00 126.0 125.0 126.0
Threonine 40.00 39.50 39.90 40.00 100.0 99.00 100.0
Tryptophan 11.28 11.25 11.30 10.00 112.0 112.0 113.0
Valine 53.60 53.00 53.60 50.00 107.0 106.0 107.0
The ratio of saturated to non- | 5, .66 135 0:65.0(34.0:660| | 30:0:70.0 e e e
saturated
Caloric content, kcal/100 g 188.00 199.0 199.0 180.00 —"— —"— —"—

Analyzing the ratio of saturated and unsaturated fatty acids, we should note the approximation of this
indicator to the recommended 30:70. The use of sunflower oil contributes to the enrichment of the product
with polyunsaturated fatty acids, important in the metabolic processes of the body in violation of the function
of hematopoiesis [1]. Analysis of the<data of food and biological value of meat bread indicates that meat
products correspond to the specificity of the population's contingent metabolism of susceptible anemia.

eMineral and vitamin compositions of the developed meat product are presented in Table 5.

Table 5
Mineral and vitamin compositions of the developed meat product
. . . Meat bread
Indicators Daily requirement, kg Vi V2 V3

Mineral substances, mg/100g

Sodium 4000-6000 56.25 58.30 59.60

Potassium 2500-5000 286.5 299.80 297.9

Calcium 800-1000 11.9 10.4 9.7

Manganese 5-10 20.07 24.9 21.25

Phosphorus 1000-1500 197.52 218.00 206.75

[ron 15 3.18 3.30 3.23
Vitamins, mg/100g

Thiamine (B1) 1.5-2.0 0.09 0.08 0.08

Riboflavin (B2) 2.0-2.5 0.39 0.36 0.36

Pantothenic acid (B3) 5.0-10.0 1.6 1.14 1.14

Pyridoxine (B6) 2.0-3.0 0.36 0.39 0.39

Niacin (PP) 15.0-20.0 3.04 3.18 3.18

Ascorbic acid (C) 50.0-70.0 4.6 33 33

Beta-carotene 1.5-2.5 0.29 0.10 0.10

Vitamin E (various forms) 10.0-20.0 (5.0-30.0) 4.84 3.0 9.87
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The study of mineral and vitamin compositions of meat bread indicates that the formulated formulations
have a sufficient content of vitamins and mineral elements (iron, potassium, calcium, etc.) due to the intro-
duction in certain ratios of plant components (cabbage, rice cereal, milk thistle), which provides their best
and effective assimilation [5]. Thus, as a result of the studies carried out, the effect of plant components on
the change in the functional and technological characteristics of finished products was studied; the optimal
combination of ingredients ensuring the development of new recipes for meat products, the use of raw mate-
rials of appropriate nutritional value, the optimal ratio of protein and fat, as well as high yield, quality, nutri-
tional and biological value were revealed. The studies are confirmed by the test reports. According to the
organoleptic indicators, the new meat product meets the requirements specified in Table 6.

Table 6
Organoleptic parameters of meat bread
Product name Form Organoleptic score, points Overall ratin
Color on the cut Flavor Taste Consistency &
Meat bread 5.0 43 3.8 4.6 48 4.50
Variant 1
Meat bread 4.6 43 35 38 48 420
Variant 2
Meat bread 4.8 43 3.3 4.6 4.8 436
Variant 3

Meat product with the addition of lung with an organoleptic evaluation received 4.5 points. Lung gives
the product a dark color. The product with the addition of the udder was 4.2 points, inclusions of particles
were visible on the incision. When you introduce cereal rice into the meat product, the color characteristic
for the meat product remains on the cut, its organoleptic score is 4.2 points. According to the «Form» indica-
tor, the surface of the meat product was distinguished by‘a clean, dry surface, without damages, stains, slips,
inflows of minced meat and broth-fatty edema; on the«Consistency» indicator the forcemeat is homogene-
ous, evenly mixed, the consistency is elastic. According to «Flavor» and «Taste» parameters, in all variants
of the presented meat product samples, the flavor. of spices was not sufficiently expressed and it is proposed
to refine this indicator. On the basis of experimental studies and physical and chemical studies, taking into
account the increase in yield and organoleptic characteristics of the studied products from the three proposed
versions of the meat product recipes, the formulation of No. 2 is chosen, which most fully meets all the re-
quirements and taking into account the improvement and elimination of existing shortcomings.

The results of our research showed that these products meet all the requirements of SanPin, do not ex-
ceed safety standards and are fully balanced products.
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«ET HaHBD) KaHA WITTBIK OHIM/I 2KacayIbIH YTHIM/IBLIBIFbI

Makanazia 3KOJOTHSIBIK KOJIaiichl3 aiiMakTap YIUiH eMAIK-aJIIbIH aly ocepi 0ap eT eHiMiH ally MaKcaTbIHAA
IIVKI3aTTHIH FBUIBIMH-HETI3/IEIreH TaHAaybl KapacThIPbUIABL. OHAIPICTIH KOP YHEMZAEY TEXHOJIOTHSCHI
KYPacTBIPBUIABI JKOHE MHKPO- MEH MaKpO3JIEMEHTTep/iH JKETKUTKCI3AiriHeH O0NMaThlH aypysap/blH ajJblH
ally YIIH ajlaM aF3achlHa OH BIKIAJI TUTi3€TiH JOpYMEHAEP KYpaMbl MEH JKaHyap TEKTi Maifalibl akybl3Japbl
O6ap er eHIMHIH HalbHmany Tocimi yirineHai. Konaichl3 SKONOTHSIBIK JKargaliiaH TyBIHIAFaH aypy-
CBIPKAy/IbIH a3al0 MOCEJIECIH LIelly €Ki OarbITTa JKy3ere achIpbUIajbl: SKOJOTHSUIBIK JKaFlaibl jKakcapTy
JKOHE KOpIIAaFaH OPTAHBIH KOJIAMCHI3 oCepiH TY3ETiN, TaraMABIK JOpeXeH] IJIeTyre MYMKIHIIK OepeTiH
(GyHKIMOHANIBIK  ocepi 0ap a3bIK-TyJikTepai skacay. Makanaga —(yHKIMOHAABIK-TEXHOJIOTHSIIBIK
KacHeTTep/li, aMMHKBIIIKBUIABIK KYPaMblH, MUKPOOUOJIOTUSIBIK KACHETTEPAi, TOTHIK CaHbIH aHBIKTAayIbIH
HOTIDKETIePl JKoHEe OHIMHIH KapaMAbUIbIK Mep3iMi KepceTiireH. 3epTrey OapbIChiHIA aKybI3, bUIFANIBLIBIK,
Maif, XJIOpJbl HATPUH CHAKTHl (DU3MKAIBIK-XMMHSIBIK KOPCETKIIITEep aHBIKTALIbl. MHUKPOOHOIOTHSIBIK
Tanjay ieK TasKIachl TOOBIHBIH, Me30(uiai a’dpoOThl koHE (akyIbTaTHUBTI a3poOTHl MHUKpOar3aiap/ibl
AHBIKTAyFa OaFbITTAIIIBI.

Kinm ce30ep: er eHiMi, eMIIK-PO(UIAKTHUKAIBIK OocEp, TEXHOJIOTHS, PEUENTypa; MIHEKep YITIAIbIK
IIMKI3aTTHIH THAPOJIN3i, AMUHKBIIIKBLUIIBI CKOP, MATOTEH I MHKPO(IIOpa, TOTHIFY CaHbI.

C.T. Abumynsauna, H.B. Kodrantok, 3.2K. MapraHosa,
H.A. Kycynb6aesa, I'.JI. Banummuna, 1. Cmetancka

PannoHaibHOCTH CO31aHMSA HOBOLO HAMOHAJIBHOIO
MSICHOTO TPOAYKTa «XJj1e0d MSCHO

B crarbe paccMoTpeH HaydHO 0OOCHOBAHHBIN TTOAOOP CHIPBSI VTS ONYYEHHST MSICHOTO TIPOAYKTA C JIe4eOHO-
npodrmakTraeckuM 3G HEKTOM JUIs KOJIOTHIECKH HeOIaronpuaTHEIX perHoHoB. Paspaborana pecypcocOe-
peraroiasi TEXHOJIOTUsI TIPOU3BOJICTBA M CMOJICINPOBaHA PELEeNnTypa MACHOTO IPOJIYKTa A MPOQIIAKTUKH
3a00J1€BaHMil, CBA3aHHBIX C Ne(DUIUTOM MHUKDPOAIEMEHTOB M MAKPOJIEMEHTOB, CO/ICPIKAIIETO MOTHOIICHHbIE
OenKy )KUBOTHOTO MPOUCXOMKJICHUSI U KOMIUIEKC BUTAMUHOB, MTOJ0KUTENBHO BIUSIONINX HA OPTaHU3M YeJo-
Beka. Pemenne nmpoOneMbl cHIDKeHHS 3200J1€BaeMOCTH, BBI3SBAaHHOW HEOIAronoIy4HONW 3KOJIOTHYECKON 00-
CTaHOBKOH, BO3MOJKHO II0 JIByM HAaIpaBICHHAM: YJIyUIICHHE YKOJIOTUUECKOH 00CTaHOBKM M CO3/IaHHE HOBBIX
MIPOJYKTOB IHTAHUS (QYHKIMOHAIEHOTO HAa3HAYEHHs, O3BOJIAIONMNX OCYIIECTBISITh KOPPEKIHIO ITHIIEBOTO
cTaTyca, KOPPEKTHPYs HeOIaroHpUsITHOS BO3/CHCTBHE OKpYXaromiel cpenbl. B craTthe mpencraBiieHBI pe-
3yJIBTATHl ONpeJeNeHuss (YHKIHOHATEHO-TEXHOJIOTHIECKHX CBOMCTB, aMHHOKHCIOTHOTO COCTaBa, MHKPO-
OuonorMueckuX IIOKa3aTeled, MEpeKHCHOro 4YMClia M YCTAaHOBIEH CPOK XpaHEHMs Npoaykra. B xoxe
UCCIeIoBaHNs ObUIM OMpeneieHbl Takue (U3MKO-XUMUUYCCKHE II0Ka3aTelu, Kak OeloK, Biara, Xup,
XJIOPUCTBI HAaTpuid. | MUKPOOMONOTHUECKUH aHANU3 3aKJIIOYalcs B ONpENeNieHHH OaKTepuil TpyIIbI
KHUIIEYHOH MaJoYKH M KOJMYecTBa Me30(MIbHBIX a’pOOHBIX M (aKyJIbTaTHBHO-a3pOOHBIX MHKpOOpra-
HU3MOB.

Kniouesvie cnosa: MACHOW TIPOIYKT, Je4eOHO-TPOGIIAKTHISCKUH S(QQEKT, TEXHONOTHs, pelentypa,
THIPOJIM3 COCIUHUTEIbHO-TKAHHOTO CBIPbs, MUINEBas LEHHOCTb, AMUHOKUCIIOTHBIA CKOp, HAaTOreHHAs
MHKpOGUIOpa, IIEPEKHCHOE YHCIIO.
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