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The difficulty in solving a multicomponent formulation problem is that five or more ingredients are currently
used in product design. Solving a system of linear equations and inequalities with such a large number of variables
manually presents significant difficulties, in which formulation errors are not excluded. In the work the methodolo-
gy of computer modelling of multicomponent meat products is presented, which is realized on an example of tech-
nology of minced meat production. The aim of the research is to design the mathematical model of minced meat
with the addition of new protein-carbohydrate compositions (PCC). The objects of research are minced meat, PCC,
which includes chickpea flour, whey protein concentrate, ground soy and water for hydration. Implementation of the
design method was carried out with the software system Microsoft Excel with the **Solution Finder'* add-on. Work
with the Excel spreadsheet processor is based on entering the data required for calculation, calculation formulas
into the corresponding cells of the spreadsheet. The article presents the results of the study of the nutrient composi-
tion of minced meat with the addition of the new PCC. By means of mathematical modelling, the formulation of
minced meat with PCC was optimized. Nutritional and energy value, vitamin, mineral and amino acid content of the
obtained minced meat were determined. A targeted combination of ingredients made it possible to obtain food prod-
ucts with a given composition and properties.

Keywords: minced meat semi-finished product, minced meat, nutrient composition, system
analysis, recipe optimization, mathematical model, protein-carbohydrate compositions, multico-
mponent meat products.
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Kana mazam onimoepiniy konkomnonenmmi peyenmicin maodyowtyy KUbIHOBI2bL 01aPObl d3ipaeyoe dec un-
2peduenmmen acmam nanudanansliysl 60avin maovinadvl. byn scazoaitioa peyenm 60iivinuia Koimen ecenmeynepoe
eneyni Kamenepoiy, 00IMall KAy bIKMUMAIObIZbl HCO2APbl. IKCnepuMeHmmepoe mapmolizan emmin Heana mypin
a3ipaey peyenmin Ko10any yuwiin em OHIMOEPIHIH, KOnMe2eH KOMNOHEHmMmePIiH KOMRbIOmePiK 00axcay namuoice-
aepi bepinzen. 3epmmeydin maxkcamol — ycana axywiz-komipcynap Kypamot (AKK) Kocy apkviisl mapmolizan emmin
MamemamuKkaiplK MoOeain Kypacmeolpy. 3epmmey 00veKminepi — mapmeolizan em, , OHblH KYPAMbIHA HOKAM YHOL,
AKK, capvicy npomeunininy KOHyenmpamol, mapmoligan cos 0KApacol HeaHe bli2ai0aHoblpy2a apHai2an ¢y Kipeoi.
JKoobanay aoicin acyzeze acvipy Microsoft Excel- 6azoaprama scyiiecinoezi «Illewimnodi izoey» Kocolmuiacol apKblibl
Jicyzeze acvlpbliovl. IeKmpoHObIK Kecmenik npoueccopmen sycymolc icmey Excel snekmponovix kecmenin caiixkec
YAWBIKINAPbLIHA ecenmeyze Kaxcemmi manimemmepoi, ecenmey hopmynanapovln enzizyze necizoenzen. Maxanaoa
acana AKK Kocoviiean mapmolnzan emmiy, 3epmmey Homudicenepi oOepincen. Mamemamukanvlk mooenvoey
komezinen AKK Kocwvinzan mapmolinzan em peyenmi oHmaiiianovipuliosl. ANbIH2AH MAPMyliean emmiy, mazam-
ObIK JICOHE IHEP2eMUKANBIK KYHOLLIbI2bL, GUMAMUHOIK, MUHEPANObIK JHCIHE AMUHKBIUKBLLIOLIK KOpCcemKiuli
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anvikmanovl. Hnzpeouenmmepoiyy, maxcammol KOMOUHAUUACHL Depincen Kypamvl MeH Kacuemmepi dap mazam
OHIMOEPIH any2a MymMKiHOIK 0epoi.

Herisri ce3iep: TypajaraH er xapThulaii (padpuKaTTapbl, TAPTHUIFAH €T, KOPEKTIK Kypam,
Kylleqik  Tanmay, peuentTi OHTAWJIAHABIPY, MATEeMATHKAJIBIK MOJedb, aKYbI3AbI-KOMIpPCYTEKTi
KypamMmaap, Ken KOMIIOHEHTTI eT eHiM/1epi.

HCCIEJOBAHUE HYTPUEHTHOI'O COCTABA OBOT'AIIEHHOI'O BEJIKOBO-
YIJIEBOJHOU KOMITIO3UIIUEU PYBJIEHOI'O ITIOJTY ®ABPUKATA
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Tpyonocms nHaxoxycoeHus MHOZ0KOMHOHEHMHOIU Peyenmypbl HOGLIX RULLEGHIX NPOOYKMOG COCIOUM 6 HOM,
Ymo npu ux papadomke uUcnoavzyemcsa 6onee namu unzpeouenmoq. Ilpu rmom eoznukaem o6onvwias éeposam-
HOCMb Heu30e)HCHOCIU CYueCMEEeHHbIX OMUOOK 6 pacuemax peyenmypsl pyYHsiM Cnocobom. B oannom uccneoo-
6aHUU NOKA3AHbL PE3YIbMAmbl KOMRbIOMEPHOZO RPOZHOZUPOBARUA MHOZOKOMNOHEHMHBIX MACHBIX RPOOYKMOG HA
npumepe paspadomku peuenmypsl H06020 euda macnozo apwa. Ilensv uccnedosanus — npoexmupoganue mame-
MamuuecKou Mooeau MACHOZ0 (apuia ¢ 00dasieHuem Hovlx 0enkoso-yenesoonvix komnozuyuil (bYK). Oovex-
mamu uccnedoganusn aeaaomca macuoi ¢paput, bYK, ¢ cocmasé komopoit xo0am myka Hymoeas, KOHYEeHmpam
CblBOPOMOUHO20 DeNIKa, OKapa coeesuvlil haput u 60oa 0na cuopamavyuu. Ocyuwiecmenenue cnocoda nPOEeKMupoBanus
UCNOIHANOCL npozpammHubim obecneuenuem Microsoft Excel, emecme ¢ naocmpoiikoi «Ilouck pewenusny. Ocnos-
HOoIUl 6a301 01 padomsvl ¢ OAHHBLIM RPOUECCOPOM AGIACMCA 66€0€HUE HEOOXOOUMBIX O/ GbIYUC/TICHUA OAHHBIX, d
makoice opmyn 014 pacuémos 6 coomeemcmeayrouiue AYeiKu I1eKmponnoi madauysvl. B cmamwve npusedenwt pe-
3yAbmMamovl uccae008anus HYMPUEHmMHO2Z0 cOCMasa Macho2o gapuwa c dooaenenuem noeoit bYK. Ilpu nomouwu
MamemMamuiecko2o0 Mooeauposanus oovlia OonmumMu3uposana peyenmypa macnozo gapuwa ¢ bYK. boiiu onpeoene-
Hbl RUWesasn U IHEPLEMUUECKAA YEHHOCNb, BUMAMUHNbLIL, MUHEPAIbHBLI U AMUHOKUCIOMHBLIL CKODP NOJIYYEHHO20
MACHO020 papwia. I]enesoe KomoOunuUposanue uHZPeOUEHMOB NO360NAUI0 NOAYHUMD RUULEsble RPOOYKMbL C 3A0aH-
HbIM COCIABOM U CEOICIEamu

KuaroueBble cioBa: pyOiaeHblii MsicHON mosaygadpukat, MACHOI (papin, HYyTPHEHTHBIH cocTaB,
CHCTEeMHBIH aHAIM3, ONTHMM3ANUS PpelenTypbl, MaTeMaTHyeckas Mojeldb, 0eJKOBO-YIJeBOIHbIE
KOMIIO3WIIMH, MHOTOKOMIIOHEHTHbIE MSICHBIE NIPOYKTBI.

Introduction The theory of a balanced diet states that

According to nutrition scientists, the solu- food, i.e. the human diet itself, should contain a
tion to the issue of food balance can be achieved certain amount of nutrients corresponding to the
due to their multicomponence. The design of mul- daily norm for a given age group [5]. A food
ticomponent products is dictated by the possibility product is considered unbalanced if the amount of
of regulating the chemical composition of prod- nutrients exceeds or falls short of the acceptable
ucts in accordance with modern requirements of norm. Accordingly, this dependence of the human
the nutrition science. The main requirement is that body on the amount of nutrients helps to assess
the simulated multicomponent food products the nutritional and biological value of the food
should be characterized as close as possible to the being modeled [6].
reference (scientifically based physiological The development of new technologies for
norms) nutrient composition [1- 3]. meat semi-finished products will expand the range

The development of criteria for assessing and increase the production of these products. Re-
the balance of food products has led to the devel- searchers in this field face the task of industrial
opment of a whole set of mathematical dependen- production of semi-finished meat products and
cies reflecting individual qualitative assessments supplying them to public catering enterprises. The
of the multicomponent food balance [4]. widespread use of meat semi-finished products of

increased nutritional and biological value in pub-
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lic catering enterprises will ensure the physiologi-
cal nutrition standards of individual population
groups. The use of meat semi-finished products of
industrial production will also ensure high levels
of sanitation, hygiene and food safety.

Various types of animal meat such as beef,
horse meat, lamb, and pork are used for the prepa-
ration of semi-finished products [7,8].

Currently, various fillers are used to enrich
meat semi-finished products. One of the most
popular and effective fillers now are protein-
carbohydrate compositions.

When incorporating fillers into the recipe
composition of minced meat semi-finished prod-
ucts, it's essential to opt for those with minimal
added ingredients. The inclusion of numerous in-
gredients diminishes the shelf life and marketabil-
ity of semi-finished products, rendering them less
appealing to consumers. Hence, minced meat was
selected as the subject of this study.

Vegetable-origin proteins and carbohy-
drates can be used as ingredients to produce pro-
tein-carbohydrate  compositions.  Additionally,
combinations of vegetable proteins and carbohy-
drates with those of animal origin can be utilized
to create compositions with mixed ingredients [9].

Food products containing vegetable raw
materials in the composition are rapidly gaining
momentum among consumers, companies, and
investors. At the same time, leguminous crops
have become widespread, which encourages food
companies to create meat analog products that
include legumes as the main substitute for meat
protein. Although many factors determine the
popularity of plant-based foods, one of the main
factors is their environmentally sustainable pro-
duction. Many consumers are unaware of the en-
vironmental sustainability of legume-based meat
alternatives compared to meat-based analogues.
Economically safe sustainability in the entire food
chain can be explained by the fact that the transi-
tion from meat products to legumes dramatically
reduces the need for land and water use, as well as
carbon sediment that occurs in the food produc-
tion process. Replacing meat raw materials with at
least one vegetable component begins to have an
impact on the environment. As this impact in-
creases, products based on legume meat analogues
can play an important role in reducing carbon
emissions and slowing global warming and can
also help preserve the health of the planet for fu-
ture generations [10].

Thus, the main purpose of the study is to de-
sign a mathematical model of minced meat with the
addition of a new protein-carbohydrate composition
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of a combined composition, to enrich and reduce the
cost of minced meat semi-finished product.

To achieve this goal, the following tasks
were set:

- with the help of digital technologies to carry
out a systematic analysis of the balance of the nutri-
ent composition of the chopped semi-finished prod-
uct, namely, to optimize the recipe of minced meat
with beech, to investigate its chemical, vitamin,
mineral, and amino acid composition.

Materials and research methods

The multicomponent minced meat was cho-
sen as the object of research.

As a control sample, we took chilled
minced meat in accordance with the state system
of technical regulation of the Republic of Kazakh-
stan GOST 52675-2009, category B, during the
production of which the recipe provides for a
mass percentage of protein of at least 12.5%, a
mass percentage of fat of no more than 27.0%.

During the research work, part of the meat
raw materials was replaced with a new protein-
carbohydrate composition, which includes chick-
pea flour, whey protein concentrate, ground soy
and water for hydration.

The mass fraction of moisture was deter-
mined according to state standard GOST 9793;
total protein — by the Kjeldahl method (GOST
25011); fat - refractometrically (according to
GOST 23042). The amino acid composition was
determined by capillary electrophoresis. The min-
eral composition was determined by atomic ab-
sorption method. The vitamin composition was
determined using high-performance liquid chro-
matography (HPLC).

The recipe of the new minced meat was op-
timized by the simplex method. The system-
analytical method of research was applied. To
assess the level of balance of multicomponent
foods, it is proposed to use six dimensionless par-
tial indices:

1. PCBI —Prescription composition Balance
Index (Ip);

2. VCBI — Vitamin composition Balance
Index (Iv);

3. MCBI — Mineral Composition Balance
Index (Im);

4. AACBI — Amino Acid Composition Bal-
ance Index (la);

5. EVBI — Energy Value Balance Index (le).

These indices make it possible to comprehen-
sively assess the level of balance at each stage of
food design.
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The ideal balance of the product will be
achieved when the partial balance indices are equal
toone ie. lp=1,lv=1l,Im=1la=1, le=1.

Literature review

Enriched products are products that look
like traditional food, but in which certain ingredi-
ents have been added or replaced by using various
techniques that have a positive effect on the body
as a whole or on its individual functions. The
main component of enriched products, according
to the definition, is functional ingredients due to
which the product shows useful, health-promoting
benefits [11].

For fortified meat products the most suita-
ble ingredients are: minerals, dietary fiber, vita-
mins, and polyunsaturated fatty acids [12].

For the supplementing of the nutrient defi-
ciency the most promising direction in the produc-
tion of enriched food products is the use of vege-
table raw materials and products of their pro-
cessing. Herbal supplements are rich in a wide
range of biologically active substances such as
minerals, vitamins, amino acids, dietary fiber,
polyunsaturated fatty acids, and also contain vari-
ous phytocomponents [13].

The researchers also suggest using unconven-
tional vegetable raw materials in the production of
semichopped products such as pumpkin, zucchini,
sunchokes, raisins, sea kale, spent grains, milk thistle
meal, rhubarb, soy milk, soy cheese (tofu) and pro-
tein-carbohydrate product (okara) etc. [14].

This is of great concern, considering that in
2015, the International Agency for Research on
Cancer (IARC) classified processed meats as a
Group-1 carcinogen for human colorectal cancer,
and red meat was classified as probably carcinogen-
ic to humans (Group 2A) based on a comprehensive
review of epidemiologic evidence, combined with
“strong mechanistic evidence supporting a carcino-
genic effect” [15]. Based on this, the IARC has rec-
ommended reducing the consumption of red and
processed meats for cancer prevention.

Therefore, considering  the  above-
mentioned issues, in this short review, we aim to
evaluate the use of meat extenders as substitutes
of animal proteins and assess their impact on the
technological properties of meat products, consid-
ering the most recently available findings on the
topic. Overall, we first described the up-to-date
sustainability-related issues related to meat prod-
ucts, then assessing the potential of different more
conventional and emerging extenders potentially
available for meat industry.

Results and discussion.

At the first stage of design, an information
database of the ingredient composition for the
production of a control sample of minced meat is
formed in the Excel spreadsheet processor (Fig.
1). Also, Figure 1 shows summary data of the rec-
ipe composition of minced meat (control sample),
with calculated values of the cost of 100 kg of
product, partial indices of the balance of the reci-
pe composition and energy value.

™ T v T
The content of components in the
recipe, kg

Ingredients % |Recipe, kg|

Price, e EV, keal

in | carbolydrates | svater

cutlet beel meat with the content of connective

and adipose tissue 15% 16,00

25000 0,00

Cutlet pork meat with a mass
tissue 30%

of adipose
100 | 3330

15000 | 3.33 0,00

wheat bread 120 | 453

290,0

X,
Xs

Breadcrumbs X 20 530
X

5500 La4

fresh onion
Drinking water X; 18,0 0
Ground allspice X [X] 87

200,0
200,0
1390,0

0,28 2,67
0,00
0,07

o Food salt X0 09 0

100,0 0,00

Total, kg 100,00

Composition of the product,% 126

goal function

15900900 Energy value, keal

Balance Equations 126

Daily rate, g 950

Compliance, % 129

PCBI It

Compliance with the norm, shares 0,129
0,072

Figure 1 — Summary data of the recipe composition of minced meat (control sample), with calculated values of the 100
kg product cost, recipe composition and energy value balance indexes

Studies have shown (Fig. 1) that the cost of
100 kilograms of minced meat, which includes beef,
lamb, chicken and beef fat, is 159009,00 tenge.

Figure 2 shows a summary data of the reci-
pe for multicomponent minced meat with a pro-
tein-carbohydrate vegetable composition.

As a result, we received a recipe for minced
meat, the cost of which was 138569,00 tenge per
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100 kg, which is significantly lower than the cost
of the control sample (159009,00 tenge per 100
kg), where, in turn, the level of balance of the
compounding composition of composite minced
meat increased significantly due to changes in its
private indexes.
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A 5 c D e r H i s K L u
Mass fraction,% The content of components in the recipe, kg
HarpeauerTs Xi | Recipe, kg Tera, Tr./kr EV, kaal
fat protein |c: water fat |protein |carbohydrates water
Cutlet beef meat with the content of connective
and adipose tissue 15% X, 41,0 16,00 | 20,00 0,00 69,20 2500,0 6,56 | 8,20 0,00 28,37 91,84
. Minced chicken X 10,0 18,00 | 18,00 0,00 63,00 1250,0 1,80 | 1,80 0,00 630 2340
Wheat bread Xe 0,0 453 | 1067 47,54 3525 2900
Breadcrumbs X¢ 2,0 530 | 1335 71,98 6,51 550,0 011 | 027 144 0,13 742
[ Fresh onion X, 30 020 | Ll0 9,30 89,11 200,0 0,01 | 0,03 028 2,67 1,23
Drinking water Xs 18,0 0 0 0 100 200,0 0,00 | 0,00 0,00 15,00 0,00
Ground allspice X 0,1 8,7 6 72,1 8,46 1390,0 0,01 | 0,01 0,07 0,01 037
o Food salt Xip 0,9 0 0 0 02 100,0 0,00 | 0,00 0,00 0,00 0,00
+ |PCC including: chickpea flour Xy 6,0 410 | 2840 12,10 53,20 500,0 025 | 170 0,73 3,19 11,75
> okara soy mince Xio 4,00 45 7.6 1,7 s2 845,0 0,18 | 030 0,068 3,28 3,09
 'whey protein Xis 5,00 63 | 800 4 5 1932,0 0,32 | 4,00 0,200 0250 19,59
+ water X4 10,00 [ 0 0 100 200,0 0,00 | 0,00 [} 10,000 0
s Total, ke 100,00
g C ition of the product,% 92 | 163 28 722 92 | 163 28 722
i goal function 13856900 Energy value, keal| 158,69
o Balance Equation: 92 | 163 2.8 72,2 Energy value, kJ| 664,45
980 | 840 432,0 2500,00
o 94 | 194 0.6 635
" Compliance with the norm, shares 0,094 | 0194 0,006 0.0635
PCBI-Ir ‘ 0,049 0,063

Figure 2 — Summary data of the recipe composition of minced meat with PCC,

with calculated values of the 100 kg

product cost, recipe composition and energy value balance indexes

Figure 2 shows that the energy partial bal-
ance index of minced meat with PCC 0.063,
which is a caloric value equal to 158,69 kcal,

compared with the control sample of 179, 94.

The vitamin composition partial balance in-
dex of minced meat with PCC, VCBI = 1,524,

Table 1 — Vitamin composition of minced meat.

increased by 0.25 compared to the control sample
(1,277). Table 1 presents the research results of
the vitamin composition in multicomponent
minced meat.

Name of minced Vitamins, mg/per 100 g of product
meat A E Bs B: PP Bs B2
Control sample 0,12 | 0,91 | 29,85 15,74 29,31 9,70 | 13,60
Test sample 0,33 151 | 25,87 10,83 21,81 13,29 | 17,09

According to the results of the study, it can

(0,12%). The content of vitamins Bs and B: in-

be seen that the product contains vitamins neces-
sary for the normal functioning of the human
body, among which vitamin A can be distin-
guished, the content of which has doubled
(0,33%), compared with the control sample

)3 Mg Cu In Mn Fe

18 [N 6 185 45 31|

Mapo-umpoznems

Figure 3 — Mineral composition of minced meat with
PCC

From the data of the above diagrams, the
mineral composition of the resulting minced meat
with PCC was determined. Among the macronu-
trients, magnesium can be observed, the content
of which increased by 3,5 % (9,1 mg), compared
with the control sample (5.6 mg). The content of
potassium (12,6%) and calcium (4,3%) has signif-
icantly increased. Among the microelements, cu-
prum can be distinguished, the content of which
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creased by 3,5% as well.

The mineral composition partial balance in-
dex is equal ISMS = 0,098, when in the control
sample it is equal to 0,090. Figures 3 and 4 show
the mineral score of the control and test samples.

b1}

1o

. l ]:[
o IS

K Ca Na P Mg Cu In Aln Fe
‘IFul 121 P o4 pit) 56 41 N5 48 9%

MaKpO-MMKDOINEMENTL

Figure 4 — Mineral composition of the
control sample

increased by 2,5% (6,6 mg), compared with the
control sample (4,1 mg).

The amino acid score of multicomponent
minced meat with PCC is calculated. The partial
balance index of the amino acid composition is
equal to AACBI = 1,145, which is lower than the
value of the control sample (1,18). Figures 5 and 6
show graphic illustrations of the amino acid score
of minced meat.
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HezaveRmMEIE AMEHOKLCI0TEL

Tz Mertllue  Tpe Tpu  @entTap

Figure 5 — The amino acid score of the control sample

Figure 6 — Amino acid score of minced meat

when calculating the formulation at the minimum cost of with PCC when calculating the recipe at the
the product.

According to the results of the amino acid
score research in minced meat with PCC, it can be
concluded that the percentage of limiting acid threo-
nine increases and is equal to 33,6, in comparison
with threonine (33,0) of the control sample.

minimum cost of the pr

pounding compositio
posite minced meat
given in Table 2.

oduct.

A comparative assessment of the com-

n balance level of the com-
with the control sample is

Table 2 — Comparative assessment of the compounding composition balance level of multicomponent minced meat.

Formulations, kg
Ingredients (excluding losses)
Index, and values of indicators
Xi A control sample of minced meat at | Minced meat with PCC at the
the minimum cost of the product minimum cost of the product.
Cutlet beef meat X1 54,0 41
Cutlet pork meat X2 10 -
Minced chicken X3 - 10
Wheat bread X4 12 -
Breadcrumbs Xs 2 2
Fresh onion X 3 3
Drinking water X7 18 18
Ground allspice Xs 0,1 0,1
Food salt X 0,9 0,9
PCC inc: chickpea flour X0 - 6
Okara soy mince Xu - 4
Whey protein concentrate X1z - 5
Water for hydration Xis - 10
Mass fraction, %
Fat 12,6 9,2
Protein 13,8 16,3
Carbohydrate 2,8 2,8
Water 72,2 72,2
PCBI - Ir 0,072 0,049
Energy value, kJ 753,39 664,45
EVBI 0,072 0,063
The cost per 100 kg, tg. 159009,00 138569,00
VCBI - Iv 1,277 1,524
MCBI - Im 0,090 0,098
AACBI - la 1,18 1,14
the Harrington criteria 0,234 0,330
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Conclusion.

The use of modern digital technologies
makes it possible to solve complex technological
problems in the design of multicomponent meat
products efficiently and while at the same time
accurately managing the design process.

The use of the Harrington criteria made it
possible to make an integral assessment of the
balance of the projected minced meat with PCC and
to carry out a comparative assessment of the
nutritional and energy value with the control sample.

According to the results of the research, it is
clear that the recipe for minced meat with PCC is
optimal, since the percentage of fat (9,2% - no
more than 27.0%) and protein (16,3% - no less
than 12.5) in the product is not lower than the
indicators given in the state system of technical
regulation of the Republic of Kazakhstan GOST
52675-2009.

The conducted studies indicate an increase
in the balance level of the formulation
composition of the resulting multicomponent
minced meat with the new PCC. Specifically, the
Vitamin Composition Balance Index increased
from 1.277 to 1.524, the Mineral Composition
Balance Index increased from 0.090 to 0.098, and
the Amino Acid Composition Balance Index
decreased from 1.18 to 1.14. Comparable
redundancy indicator in the resulting minced meat
with PCC is equal to 61.30, which shows a
significant decrease compared to the control
sample, where CRI = 66,72. This has a positive
effect on the quality of minced meat with PCC,
since the ideal value of the CRI is close to the
reference value o = 0. The generalized Harrington
criteria shows a significant increase from 0.234 to
0.330, while reducing the cost of multicomponent
minced meat with PCC by 12%.

Computer information systems can be used to
conduct an economic analysis of production
processes, perform a comparative assessment of the
balance of products developed and used at the
enterprise, and suggest ways to reduce production
costs without compromising quality and increase
profits. It is important to note that no capital
expenditures are required for production in this case.

Thus, the resulting multicomponent minced
meat is a product with high nutritional and biological
value, at a reduced cost, due to the replacement of
part of the meat raw materials with filler.
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oieymemmik Manwi3vl 0ap mazam OHIMIH — HAHObL Ka)cemmi KOMNnOHeHmmepmen Oaiivliny — XaablKmuly
OyYpbic MaAMaKmMAaHybli my3emyoiy, KeHiHeH KO10aHbliaamblH Heane muimoi mexanusimi. Foinvimu 3epmmey sncaneax,
KAObI2QbIHAN AILIHZAN CYIbl —)MAHO0J10bl IKCIMPAKMbBICHIH HAH RICIPI MEXHO0102UACHIHOA KOJ10AHY MYMKIHOIZIH, OHbIH
YH MeH 0uoaii KamulpHbIH HAYOAUXAHANLIK Kacuemmepine acepin zepmmeyze Hezizoenzen. Makanaoa emoix —
RpouIAKMUKANLIK Kacuemmepze ue, mMazamoblk KYHOBLIbIZL HCOAPLL HCAHZAK KAObIZLINAH ANbIHZAH CYlbl —
IMAHONIOBl IKCHPAKMBIHBIY XUMUAIBIK, AMUHOKbIUMKBLIObIK KYpamvl KOpceminzeH, OHblH Kayincizoizi cone
KamulpOblH, MEXHOI02UANBIK KACUemMmePIn dcakcapmy yYuliH Koaoanyovly Kaxcemminici aiikvinoanzan. I'pex
HCAH2AZbl KAOLIZHIHAH AJILIHEAH CYIbl —IMAHOJI0bl IKCHMPAKMbBIH IPMYPi Mmoauiepaepoe enzizy Kesinoeci, auty
yoepicin cunammaiimolH Hezi32i napamempiepi: KamvlpOblH, Komepily OUHAMUKACHI YHbIY JcoHe 0uoail
KAmMbIpbIHbIY 2a3 my3y, 2a3 ycmay xKaoinemmepine acepi zepmmenindi. Cynvl-Imanonosl IKCMPAKMblHbl KAMbID
unenemin cyovtyy moauepine 10,20,30 scane 40% koneminde anmacmovlpa Omuvlpbln KOCy APKblibl 3epmmey
moaxcipubenepi sncypeizindi. buoaii KamvlpLIHbIY OAKBLAAY JHCIHE COHIHAMAIBIK YAZINEPIH CATbICMbIPMANbl dazanay
ke3inoe 20% cynvt — 3manonodvl IKCMPAKmM KOCLLI2AH CbIHAK, YA2Zici el OHmaiinp cunamamanapea ue 6010wt. byn
pemme 2a3z my3y Kabinemi 18 %, zaz ycmay xabinemi 19 % eocin, convimen Kamap Kamwipowiy auty y3aKmibi2bl
KbicKapOwl. Makanao unzpeouenmmepoiy Kypamvli manoay, Kamovlpovll HAYOAUXAHANbIK KACUEnMEPIin JcaKcapmy
YWwin 2pex dcan2ael KabObleblHAH QIbIHEAH CYIbl —IMAHOA0bl IKCHPAKMBIHBL KOJOAHY Kadcemminizi 2uliplmu
Hezi30en0i.

Herisri ce3mep: rpek KaHFarbIHbIH KaObIFbl, CYJbI-3TAHOJIbI IKCTPAKT, Tra3Ty3y Kaolineri,
KaMPAbIH anrybl.
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