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DEVELOPMENT OF SAFE TECHNOLOGY FOR MEAT
PRODUCTS MADE ON THE BASIS OF COMPOSITE ADDITIVES

Abstract. Modern food industry trends are aimed at increasing the nutritional value
of products, enhancing their functional properties, and optimizing production efficiency.
One promising direction is the inclusion of plant-based ingredients in meat product
formulations. This article explores the development of a safe and cost-effective technology
for meat products through the use of composite additives based on legumes (pea, soybean,
lentil) and vegetables (carrot, beetroot, pumpkin). The aim of the research was to create
meat products with enhanced nutritional and biological value by incorporating functional
composite mixtures of plant origin. The main objectives included selecting the optimal
composition of such blends and evaluating their impact on the physicochemical, structural-
mechanical, and organoleptic properties of meat systems. The scientific and practical
significance of the study lies in the development of ecologically clean, nutritionally
enriched food products that meet modern safety and quality standards. The methodology
involved laboratory modeling of recipes with varying plant-based additives and
comprehensive evaluation of the resulting samples in terms of sensory, technological, and
hygienic parameters. The experimental results demonstrated that incorporating composite
blends significantly improved the nutritional value of meat products by enriching them with
plant proteins, dietary fiber, vitamins, and minerals. The addition of vegetable ingredients
enhanced the appearance, taste, and color of the products without the need for artificial
additives. Improvements in texture and shelf life were also observed. This study contributes
to the advancement of functional meat product technologies. Its practical relevance lies in
the potential industrial application of the developed formulations with minimal cost and
maximum benefit to the consumer.
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Introduction. Nutrition, built on a scientific basis, is the most important
component of the complex of factors that form the social conditions of life and
reproduction of the population [1]. In this regard, programmes to improve the
health of the population by expanding the range of functional foods with a
directionally modified biochemical composition are becoming increasingly
common in many countries of the world [2,3]. The key aspect in solving these
problems is the scientifically substantiated selection of promising sources of raw
materials with high sanitary-hygienic and medical-biological parameters [4].

In recent years, functional food products are increasingly developed and
consumed, the component composition of which simultaneously contains various
functional ingredients (prebiotics, mineral salts, dietary fibres, antioxidants) [5],
the combination of which is based on a synergistic effect on physiological,
biochemical and behavioural reactions of the human body [6,7].

Functional properties of meat products are usually improved by correcting
their composition of fatty acids, amino acids and mineral substances, as well as
enrichment with micronutrients. Establishing the possibility of using natural
additives with antioxidant effect in the technology of meat products to preserve
their quality, improve biological efficiency and safety, and increase shelf life
determines the relevance of the study [8].

Perspective of development of compositions with high functional properties
for achievement of technological and preventive purposes in various food systems
is actual today, especially at reception of meat systems of combined type. In this
regard, it is necessary to create compositions with certain functional properties,
regulating the quality and compensating the deficiencies of meat raw materials.

At present, the possibility of using composite mixtures based on legumes
and carbohydrate-containing raw materials in the composition of meat systems, in
particular root crops such as beetroot and carrots, due to their high nutritional value
and functional-technological properties [9]. These crops are also a source of dietary
fibre (DF) and contribute significantly to increasing the resistance of the human
body to harmful environmental influences and have sorption properties, thus
providing a safe technology for the preparation of meat products [10].

The aim of the work is to develop and study the properties of compositions
based on plant resources with functional properties with a view to their use in the
safe technology of meat products.

Materials and methods. Composite mixtures with different content of
legumes and vegetables were developed for the study. The minced horse meat was
used as a base. The following indicators were studied: chemical composition
(moisture content, protein, fat, carbohydrates); organoleptic characteristics (taste,
smell, colour, consistency); Analyses were carried out using standard methods of
laboratory control and sensory evaluation.

Research results and discussion. In recent years, the increase in demand
for horse meat products is caused by the high biological value of this type of meat
and especially by the fact that horse meat is not only a dietary product, but also
used for preventive and therapeutic nutrition, as horse meat is more easily digested
by the human body, due to the features of protein and unique fatty acid properties.

We have developed a recipe for the preparation of minced horse meat with
the addition of protein-carbohydrate complex on the basis of beans and carrots.

For this purpose, at the first stage we developed a recipe of protein-
carbohydrate complex (PCC) on the basis of beans and carrots for horse meat
steaks (Table 1).
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Table 1
Composition of protein-carbohydrate complex (per 1000 g of dry complex)
Component Quantity, g Purpose
Bean flour (red) 400 Source of protein (up to 22%), fibre and complex
carbohydrates
Carrot powder 250 Improves colour, contributes natural sugars and
carotenoids
Oat flour 150 Increases viscosity, retains moisture, makes steaks
juicier
Wheat dietary fibre 100 Reduces shrinkage, improves mince texture
Soy protein isolate 50 Complements amino acid composition, improves
structure
Pectin 50 Natural thickener, stabilises the structure of steaks

Further, a recipe for the preparation of minced horse meat with the addition
of protein-carbohydrate complex based on beans and carrots was developed and
studied to determine the optimal concentration of the additive (Table 2). Different
amounts of protein-carbohydrate complex in dry form at the initial stage of minced
meat preparation were used in the formulation of horse meat steaks.

Table 2
Recipe for preparation of minced horse meat with the addition of protein-
carbohydrate complex

Raw material | Control | Sample No. 1 [Sample No. 2] Sample No. 3
Raw materials not salted, kg per 100 kg
Horse meat, trimmed, 1st grade 87.0 85.0 84.0 83.0
Horse fat 15.0 15.0 15.0 15.0
Protein-carbohydrate complex - 2.0 3.0 4.0
Salt per 100 kg 2000 2000 2000 2000

of unsalted raw material

Technology of application in beefsteaks:

1. Mix dry protein-carbohydrate complex with water (200 ml per 100 g of
mixture), leave for 10-15 minutes to swell.

2. Add to minced horse meat, mix thoroughly until smooth.

3. Form beefsteaks, leave for 30 minutes to stabilize the structure.

4. Fry in afrying pan or bake at a temperature of 180-200°C.

The study of organoleptic characteristics of horse meat steaks with a protein-
carbohydrate complex (PCC) based on beans and carrots showed that adding 3%
PCC to achieve an optimal balance of taste, juiciness and texture is the best option.
The assessment was carried out on a 5-point scale (Table 3).

The organoleptic data of horse meat steaks with protein-carbohydrate
complex (PCC) showed that adding 2% PCC has virtually no effect on the
appearance and taste, the steaks remain juicy, soft, with a slight sweetish tint due to
carrots. With 3% PCC, the density of the steak slightly increases, but good
juiciness is maintained, the color becomes slightly lighter. With 4% PCC, a slight
decrease in the intensity of meat flavor is observed, the steak becomes slightly
denser and drier.
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Table 3
Assessment of the effect of adding a protein-carbohydrate complex (PCC) from
beans and carrots in an amount of 2%, 3%, 4% on the organoleptic characteristics
of horse meat steaks

Parameter Characteristic Control (0%) | 2% PCC |3% PCC |4% PCC

Appearance Uniformity of color, shape, 4.8 4.6 4.7 4.5
presence of cracks

Color Compliance 4.9 4.7 4.8 4.6

Smell With natural meat shade 4.9 4.7 4.8 4.6

Taste Meat aroma, presence or 4.4 4.6 4.7 44
absence of foreign odors

Consistency Saturation, balance of 4.4 4.7 4.8 4.6
sweetness and meat flavor

Overall rating 4.68 4.66 4.76 4.54

Physicochemical parameters of horse meat steaks with the addition of
protein-carbohydrate complex (PCC) based on beans and carrots are shown in
Table 4.

The following parameters were analyzed: moisture mass fraction (%)
determines the juiciness of the product; protein mass fraction (%) is an important
indicator of nutritional value; fat mass fraction (%) affects taste and texture;
carbohydrate mass fraction (%) evaluates the effect of PCC on the composition; pH
of the medium determines the acidity level and the effect of PCC on
microbiological stability; losses during heat treatment (%) measures the decrease in
weight during frying/baking.

Table 4
Evaluation of changes in the physicochemical parameters of horse meat steaks with
the addition of 2%, 3% and 4% protein-carbohydrate complex (PCC) based on
beans and carrots

Indicator Control (0%) 2% PCC 3% PCC 4% PCC
Moisture content, % 67.2 68.5 69.3 70.1
Protein content, % 21.8 215 21.3 21.0
Fat content, % 6.5 6.2 6.0 5.8
Carbohydrate content, % 1.2 2.5 3.5 4.8
PH of the medium 5.9 6.0 6.1 6.2
Losses during frying, % 32.5 28.7 26.3 24.8

The analysis of the results of the physicochemical parameters of horse steaks
showed that the humidity increases with the addition of PCC, since bean flour and
dietary fiber retain water. With 4% PCC, the steaks are the juiciest. In terms of
protein, the data show a slight decrease (up to 1%) due to the dilution of meat raw
materials with plant components. Fat content decreases, since PCC does not
contain fats. Carbohydrates increase with an increase in PCC due to carrot powder
and bean starch. pH increases, which can have a positive effect on juiciness and
microbiological stability. Thermal losses decrease with an increase in PCC — this is
due to moisture retention and a decrease in fat rendering.

Based on the study of the quality indicators of model minced meat systems,
taking into account the organoleptic indicators, the optimal level of introduction of
the pumpkin protein-carbohydrate component based on beans and carrots in the
amount of 3% PCC in the recipe for horse meat steaks was established. With such a
guantitative additive, the juiciness of the finished product increases (humidity —
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69.3%), a good balance of proteins and carbohydrates is maintained, losses during
heat treatment are minimized (26.3%), an improvement in taste characteristics is
observed due to carrot sugars and bean proteins.

Conclusion. The use of composite mixtures based on legumes and
vegetables in meat systems is a promising direction that allows to create products
with high nutritional value, improved technological characteristics and affordable
cost. The introduction of composite mixtures increased the nutritional value due to
the content of vegetable protein, dietary fibre and trace elements. In terms of
appearance, vegetable additives gave the products a richer taste and colour without
the use of artificial dyes. The presence of natural antioxidants slowed down fat
oxidation processes and will lead to a longer shelf life.
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3.T. Hypceutosa?, I'.}K. HypbiH6eToBa?,
B.)K. Mynpa6ekosa?, C.H. Mbip3anbil, M.A. ikuaesa?

IM. dye3z08 ameiHOassl OHmMycmik KazakcmaH yHusepcumemi, LLibimkeHm K., KazakcmaH
2AnMamel mexHoA02UAbIK yHUsepcumemi, Aamamel K., Kasakcma

KOMMNO3UNUUNANDIK KOCMANAP HET3IHAE }XACANFAH
ET ©HIMIHIH KAYINCI3 TEXHO/NNOM'MACbIH XXACAY

AHpaTna. Kasipri 3amaHayu Tafam eHepKacibi eHimaepaiH, TaFamaplK KYHAbIbIFbIH
apTTbipyfa, onapablH  GYHKLMOHANAbIK  KAcUeTTEPiH KEHEeNTyre »KaHe eHAipicTiK
yAepicTepaiH, 3KOHOMMKANbIK TUIMAiNIriH KamTamacbis eTyre 6arbiTTanfaH. OcbifaH
6aiNaHbICTbl €T BHIMAEPIHIH, KypaMbliHa ©CIMAIK TEKTI LIMKI3aTTbl €Hri3y nepcneKkTMBanbl
6afbITTapapbiH 6ipi 60nbIN Tabblnaabl. byn makanaga bypluak TykbimgacTap (bypLiak, cos,
YKacbIMbIK) MeH KeKeHicTepre (cabi3, Kbi3bliwa, ackabak) HerisgenreH KoOMnosuumanbik,
KOCnanapabl KONAAHY apKblabl €T eHIMAEpPiHiH Kayinci3 »KaHe TuimAi TEXHONOTUACHIH
a3ipney maceneci Kapactbipbliagbl. 3epTTeyaiH Makcatbl — QYHKUMOHANAbIK KaHe
TEXHONOTUANDBIK, apTbIKLWbIbIKTapbl 6ap eciMAik TeKTi KOMMO3UUMAALIK KocnanapAabl
KONZAHA OTbIpbIN, TafaMAblK XoHe OMONOrMANbIK KYHAbIIbIFbl YKOFapbl Kayincis et
eHiMAepiH AalblHAAY TEXHOIOMMACLIH XKacay. Herisri miHaeTTep — 6ypluak TyKbimaacTap
MEH KeKeHicTep HerisiHAeri KOMNo3NUMANBIK KOocnanapAblH OHTaN/bl KYpamblH aHbIKTay
JKOHEe onapAblH €T eHiMAepiHiH, PUBNKA-XUMUANDBIK, KYPbLIbIMAbIK-MEXAaHUKA/bIK KaHe
OopraHosienTuKanblK  KacueTTepiHe oacepiH 6afanay. MyMbICTbIH  FbIIbIMUM  K3He
KOJIAaHbabl MaHbI3AbINbIFbI — 3KOMOTUALIK Tasa, balbITbINFAH KoHE canasbl eHimaep
JalblHAAY apKblnbl Tafam Kayincisgiri TanantapbiHa Kayan 6epeTiH TexHonoruanapgbl
OAaMbITy. 3epTTey aicTeMeci apTypAi eCiMAiK TeKTi Kocnanap KOCbIAfaH peuenTypanapabl
3epTXaHanblK [AeHrenae VYArineyAi »KaHe anblHFaH  yAarinepre OpraHosienTUKanbiK,
TEXHO/IOTUAJIBIK }KOHE CAHUTAPbIK-TUTMEHAbIK KepceTKilTep 6olbIHWA KelweHai 6afanay
KYPrisyai KamtbiAbl. DKCMEPUMEHT HITUMXKenepi KOMMO3WMUMANDBIK KOocnanapapl Kocy
APKbINIbl €T OHIMAEPIHIH TafraMAblK KYHAbINbIFbIHbIH, ApPTKAHbIH KepCeTTi — eciMAiK
aKyblI3gapbl, TaFaMAplK TaJWbIKTAP, A9PYMEHAEP MeH MuUHepanaap ecebiHeH. KeKeHicTik
KOCManap eHimaepaiH TYCiH XoHe [9MiH »KaKcapTbin, »KacaHAbl 6osfbiTapAbI
KO/ILAHYCbI3-aK TapTbiMAbl OPraHONENTUKaNbIK CMNATTaMaapFa KON XKeTKisyre MyMKiHAIK
6epai. CoHbIMeH KaTap, KYpblnbiMbl ¥KaKcapbin, cakTay Mep3imi y3apTbingbl. 3epTrey
HOTUXKenepi eT eHiMAaepiH OyHKLUMOHaNAbIK 6afblTTa KaHFbIPTYFa ©3 yAeciH Kocaapl.
KYMBICTbIH, MPaKTUKaNbIK MaHbI34bIIbIFbl — YCbIHbIIFAH peLenTypaiapibl eHepKacinTiK
}Kafganaa TMiMai Typae eHrisy MymKiHairiHae.

TipeK ce3gep: eT eHiMi, XKbl/IKbl €Ti, KOMNO3UUMAbIK KOCMa, YypmebypLiak, cabis.

3.T. Hypceutosa?, I'.}K. HypbiH6eToBa?,
B.)X. Mynaa6ekosa?, C.H. Mbip3anbi?, M.A. lkusesa?

HOxmcHo-KaszaxcmaHxckuii yHusepcumem um. M. Ayazoea, 2. LLbimkeHm, KazaxcmaH
2AnmamuHckuli mexHonoauyeckull yHugsepcumem, 2. Aamamel, Kazaxcmax

PA3PABOTKA BE3OMACHOM TEXHO/IOTMW MACHbIX MPOAYKTOB,
M3roTtoBMIEHHbIX HA OCHOBE KOMMNMO3NLMWOHHbIX JOBABOK

AHHOTauMA. B cOBpPEMEHHbIX  YCNOBMAX  MNWWEBas  NPOMbIWAEHHOCTb
OPVMEHTUPOBaHa Ha pa3paboTKy NPOAYKTOB C BbICOKOM NULWEBOM LEHHOCTbIO,
pacWMpPeHHbIMU  GYHKLMOHANbHBIMW  CBOMCTBAMU U 3KOHOMMUYECKU 3ODEKTUBHBIMM
TEXHONOTMAMM NPon3BoACcTBA. OLHMM M3 MepCrneKTUBHbIX Hanpas/ieHui B 3Toi obnactu
ABNAETCA MCMNO/Mb30BaHME PACTUTENIbHOTO CbipbA B MACHbIX MpoAyKTax. [aHHas cTaTbA
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MOCBSAILLEHA WCCNEeA0BaHUIO BO3MOXHOCTM BHEAPEHMA KOMMO3ULMOHHbLIX A00aBOK Ha
ocHoBe 6060BbIX Ky/bTYp Y OBOLLEN B PeLENTYPbl MACHbIX U34EANI C Le/Iblo NOBbILWEHMUA
UX NULL,EBOM U BMONOTMYECKOW LLEHHOCTH, YIYYLIEHUS OPraHONENTUYECKUX XapPaKTEPUCTUK
W yBENIMYEHMA CPOKA XpaHeHwuA. Llenbto npoBef&HHOro MccnefoBaHUA CTaNo co3gaHue
6e3onacHoi n pecypcocbeperatoLLeit TEXHONOMMU MACHbBIX NPOAYKTOB C UCMO/Ib30BaHNEM
KOMMO3WUTHbIX CMeCeli M3 PacTUTENbHOro Cbipba, 0b6MagaloWmMX OYHKLMOHANbHBIMU U
TEXHOMIOFMYECKMMU  NpenmyliectBamu. OCHOBHbIMM  33Javyamu  ABAAAUCL  BblbOp
paLMOHaZIbHOrO COCTaBa KOMMO3ULMKA HA OCHOBE FOpOXa, COM, YeyeBWUUbl, MOPKOBM,
CBEK/Ibl U TbIKBbl, @ TaKXKe OLEHKAa WX BAUAHMA Ha PUIMKO-XMMWUYECKUE, CTPYKTYPHO-
MEeXaHUYeckMe U OpraHoNenTUYecKMe CBOMCTBA MACHbIX U3gennin. HayyHaa w
npakTUyeckasa 3Ha4YMMOCTb pPaboTbl 0b6ycnoBlEHaA HaMpaBAEHHOCTbD Ha pa3paboTky
SKONOTMYECKM UMUCTbIX W OBOrawéHHbIX MNULLEBbIX MNPOAYKTOB, COOTBETCTBYHOLLMX
coBpemeHHbIM TpeboBaHMAM 6e30macHOCTM M KavecTBa. MeToaonorns uccnenosBaHua
BKAtOYANA /nabopaTopHoe MOAEe/IMPOBaHUE pPeuenTyp C PasANYHbIMU  BapUaAHTaMM
pacTuTeNbHbIX A06aBOK, NPOBeAEHME KOMMIEKCHOW OLLEHKWU MOJSyYeHHbIXx 06pasyoB no
OPraHoNIENTUYECKUM, TEXHOJIOTUYECKMM U  CaHUTapHO-TUTMEHUYECKMM MOKasaTensm.
Pe3synbTaTbl 3KCMEPUMEHTOB MOKasanun, 4Yto pAobaBneHMe KOMMO3UTHbIX CMecei
3HaYMTENbHO MOBbILAET NULLEBYO LLEHHOCTb MACHbIX NPOAYKTOB 33 CYET PacTUTE/IbHOrO
6enKa, NULLEBbIX BOJIOKOH, BATAMUHOB U MUHEpPA/bHbIX BelecTs. OBOLHbIE KOMMNOHEHTI
YAYYWWUAN BHEWHWUWA BUA W3LENUN, NpuaaBas MM HacblWeHHbI UBeT M BKyc 6e3
Heo6Xo0AMMOCTM UCNO/Ib30BAHUA UCKYCCTBEHHBIX KpacuTeneit. Kpome Toro, Habaoganocb
yAyyleHne TEKCTypbl W yBE/AMYEHME CPOKa XpaHeHus wusgennin. [posepéHHoe
uccnefoBaHMe BHOCUT BKNAZ B PasBUTME TEXHONOTMN  PYHKLUMOHANbHbLIX MACHbIX
NPOAYKTOB W NOATBEpP)AaeT LesnecoobpasHOCTb WUCMONAb30BaHUA  PaACTUTE/IbHbIX
WHITPEANEHTOB B COCTaBe MACHbIX cuctem. [lpakTuyeckas 3HauyMmoOCTb pPaboTbl
3aK/IIOYAEeTCA B BO3MOMKHOCTM ajanTauuu paspaboTaHHbIX peuenTyp B YCNOBMAX
NPOMBILUIEHHOIO NPOM3BOACTBA C MMHUMAJIbHBIMM 3aTPAaTaMn U MAaKCMMaNbHOM NONb30M
AnA notpebutens.

KnioueBble cnoBa: MACHOM MNPOAYKT, KOHWHA, KOMMO3UTHaa cmecb, Gacosb,
MOPKOBb.
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