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MODIFICATION IN THE MUSCLE STRUCTURE OF MUTTON UNDER
THE ACTION OF A SALTING MIXTURE ENRICHED
WITH LACTIC ACID BACTERIA

[ ID)
M. SHARAPATOVA *, K. ISSAYEVA ™
(NJSC «Toraighyrov University», Republic of Kazakhstan, 140000, Pavlodar, Lomova str., 64)
Corresponding author’s e-mail: madina_szd@mail.ru*

The use of starter cultures with high metabolic activity is regarded as an effective biotechnological approach
for the controlled modification of the structure and functional properties of meat raw materials. During fermentation,
microorganisms interact with the protein—lipid matrix of muscle tissue, promoting proteolysis, structural
disorganization of muscle fibers, improvement of textural characteristics, and enhancement of microbiological
stability. Of particular scientific and practical interest is the application of autochthonous lactic acid bacteria isolated
from traditional fermented dairy products, as their use enables preservation of the authentic flavor profile and targeted
improvement of the sensory attributes of meat products. The aim of this study was to investigate the effect of a salting
mixture enriched with lactic acid bacteria isolated from the traditional fermented dairy product «irkit» on the
structural, physicochemical, and sensory characteristics of mutton. The study object was neck muscle lamb obtained
from animals under one year of age. Salting was performed using 5% sodium chloride with the addition of a starter
culture (10%) applied by injection and surface rubbing_for 36 hours at a temperature of +4 °C; the control sample was
not subjected to salting or fermentation. The results demonstrated that LAB-enriched salting systems led to a decrease
in muscle tissue pH to 5.72-5.87 and an increase in water activity, indicating intensification of fermentation processes
and restructuring of the meat protein matrix. The most pronounced microstructural changes were observed with the
injection method, manifested by disorganization of the myofibrillar framework and expansion of inter-fiber spaces.
Surface rubbing provided a more controlled structural modification, accompanied by maximal water-holding capacity
and a reduction in the fat fraction. Sensory evaluation revealed a decrease in the intensity of the characteristic
“mutton” odor and the formation of meat-dairy and dairy aroma notes in samples treated with the starter culture.

Keywords: mutton, salting mixture, autochthonous lactic acid bacteria, meat fermentation,
muscle tissue microstructure.
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DleKTpOHHAs TI0YTa aBTopa-Koppecnonaenta: madina_szd@mail.ru

Hcnonvzosanue cmapmoguix Kyivmyp ¢ 6bICOKOI MeMAOOIULECKON AKMUGHOCIbIO PACCMAMPUBAECMCA KAK
Ihhexmuensvlit OGuomexHonocudeCKUll NHOOX00 K YNPAGNAEMOU MOOUPUKAUUU CMPYKmMyposl U (DYHKUUOHATbHBIX
ceoiicme maAcHozo coipba. B npouecce pepmenmayuu mukpoopzanuzmol 6030eiicmeyion Ha 6enK080-1URUOHBLI
MAMPUKC MbIMEYHOU MKAHU, CROCOOCMEYA NPOMEO U3y, CIMPYKMYPHOU 0e30P2aHU3AUUU MbIULEYHbIX 6010KOH U
VAYHUEHUI0 MEKCIMYPHBIX XAPAKMEPUCMUK MACA, G MAKyNce NOGLIUEHUI0 €20 MUKPOOUON02UUecKoil
cmaodunvhocmu. Ocodvlii HAYYHBLL U NPAKMUYECKUN UHHIEPEC NPeOCMmAasnAent NPUMEHEHUe aA6MOXMOHHbBIX
MONIOYHOKUCTBIX OaKmepuil, GblOeNEeHHbIX U3 MPAOUYUOHHBIX KUCIOMOJIOYHBIX NPOOYKMIOE8, NOCKONALKY UX
UCNOIb306AHUE NO360/AEM COXPAHAMbL AYMEHMUYHDBLL GKYCO60ll npoPuib U YeleHANnPAGIeHHO YayYuiams
opzanonenmuuecKue ceolicmea MAcHuIX uzoenuil. Llenvio nacmoawiezo uccnedo8anus A6AA10CH U3yueHue eaUAHUA
nOCONOUHON cMecu, 0002au4éHHON MONOYHOKUCALIMU  OAKMEPUAMU, 6bIOEJICHHbIMU U3 MPAOUUUOHHO20
KUCTIOMOJI04H020 NPOOYKMA UPKUMA, HA CMPYKMYPHble, (UIUKO-XUMUUECKUE U CEHCOPHble XAPAKMEPUCMUKU
oapanunsl. O0beKmMOM UCC1e008AHUA CTIYHCUNA OAPAHUHA WIETIHOU YACIMU HCUGOMHDIX 8 603pachie 00 00H020 2004.
Iloconounyr obpabomky npoeoounu ¢ ucnonvioeanuem 5 % noeapennoit conu c enecenuem 3axeacku (10 %)
Memoodamu wnpuyesanuss U HOBEPXHOCMHO20 Hamupanus 6 meuenuu 36 uacoe npu memnepamype +4 °C;
KOHmMpOnuHblil 00pazey He nooeepzanca Rnocoay u pepmenmayuu. Ycmanoeneno, umo npumenenue LAB-
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0002aEHHBIX NOCOSIOYHBIX cucmem npugooum K cHudycenuro PH mvtmeunoii mxanu 0o 5,72-5,87 u ysenuuenuro
AKMU@HOCMU 600bl, YIMO OMPAdCAEM UHMEHCUDUKAYUIO hepMEHMAYUOHHBIX RPOUECCO8 U REPECMPOIIKY 0eIK060Il
mampuybl maca. Haubonee svipasicennvle MukpocmpykmypHole U3MeHEeHUs GblAGIeHbl NPU WINPUHEE0YHOM CROCO0e
6HECEHUA 3AK6ACKU U RNPOAGNANUCL 6 O0€30P2AHU3AUUU MUOPUOPUNNAPHO20 KapKaca U pacuiupenuu
MeHCc8ON0KORRBIX npocmpancmg. Iloeepxnocmuoe namupanue obecneuusano 0o1ee  KOHMPOIUPYEMYIO
Moougpukayuio CmpyKkmyposl HpU MAKCUMATLHOU 61420Y0EPHCUBAIOULEl CROCOOHOCHU U CHUJMCEHUU MHCUPOBOIL
¢paxkuyuu. Cencopuulii ananu3 noOKA3an CHUM3CeHUe UHMEHCUBHOCHMU XAPAKMEPHO20 «Dapanvezo» 3anaxa u
dopmupoeanue MaACOMONOUHBIX U MOSIOUHBIX OMMEHKOE APOMAMA 8 00PA3UAX C 3AKBACKOIL.

KuaroueBble cioBa: 0apaHWHA, MOCOJOYHASI CMeCh, ABTOXTOHHBIE MOJIOYHOKHC/IbIE OaKTepHu,
(epmeHTaUA MSIca, MUKPOCTPYKTYPa MbIIIEYHO# TKAHMH.

CYTKbIIIKbLI BAKTEPUSLJTAPBIMEH BAWBITBLIIFAH TY3/1bIK KOCITACBIHBIH
O9CEPIHEH KOM ETIHIH BYJIBIIIBIKET K¥PbIJIBIMBIHBIH MO/U®UKALIUACHI

M.M. IITAPAITATOBA, K.C. HCAEBA

(«TopaiirsipoB yuusepcuteti» KEAK, Kazakcran Pecnyoankacer, 140000, ITaBioaap K, Jlomos keueci 64)
ABTOP-KOPPECTIOHACHTTIH MEKTPOHIBIK momracsl: madina_szd@mail.ru

Memabonukanvlk 0encenoinizi ncozapvl cmapmepnik Kylabmypaiapobl RAUOAIAHY €m WIUKI3AMbIHbIY
KYPOUIBIMObBIK JiCOHE (DYHKYUOHANOBIK KAcUuemmepiH 0acKapoulilamvlH mypoe MOOUPUKAUUARAyovly; muimoi
Ouomexnonozuanply, macini peminde Kapacmoipoviiaovl. Pepmenmayua npoyeci 6apviColHOaA MUKPOOPZAHUIMOED
OynuiviKemininiyy,  aKyvl3-1unuomi  Mampukcine acep emin, MUOPUOPUNIAPABIK HCIHE CAPKONAAZMATBIK,
aKysi30apovly NPOMeOaU3in, OYynuIbIKem MmanuiblKmapolHoly, KYPblablMObIK 0€30P2AHU3AUUACHIH KAMMAMACHI3
emeoi, Hamudicecinoe emmity, MeKCMYpPANbIK CURAMMAMANAPbL HCAKCAPBIN, MUKPOOUOIOUANBIK MYPAKHIbLIbIZb
apmaowvl. Epexwe 2vinvimu jicone npakmukanvlk Kbl3bl2YUiblablK 02CMYpPai KblUiKbll cym OHIimOepinen 00/inin
QAIbIHEAH A6MOXHIOHObL CYMKbIUKDBLT 0AKMEPUANAPbIH KONOAHY2A OAbIMMAI2AH, OlIMKEHI 071apObIH RAOAIAHBLTY b
OHIMHIY AYMEHMUKAIbIK 0IMOIK OeliHeCiH caKkmayza dHcoHe em OHIMOEpiHiH Op2aHOIenmMUKANbIK Kacuemmepin
Makcammosl mypoe ypcaxcapmyea MymKiHOIK 0epedi. Ocbl 3epmmeyodin;, makcamol 03Cmypai KbluiKoll Cym oHimi —
«ipkimmeny 001IHIN ANbINZAN CYMKbIUWKBLT OAKMEPUAIAPLIMEH 0alblmbli2an my30blK KOCRACLIHbIY KOU emiHiH
KYPOUIbIMObIK, (UIUKA-XUMUATIBIK JHCIHE CEHCOPIbIK CURAMMAMANAPLIHA JICEPin 3epmmey 0071bln maodvliabl.
3epmmey Hblcanbl peminode Oip Heacka Oeilinzi Mandan anblHan MOUbIH 001iciHiY Kol emi natidananslnovl. Tyzoay
onoeyi 5 % ac mysvin scane 10 % awvimibl Konoany apKoliibl winpuymik enzizy jHcone 6emkeilnik xeazy adicmepimen
+4 °C memnepamypaoa 36 cazam iwinde ocypeizindi; oGaxwvinay yazici myzoayza dicone hepmenmayusnza
yuwvipamulamaowl. 3epmmey namuoicenepi LAB-nen daiivimuinzan my30uik scyitenepin Koa0any oynuivikem mininin
PH xepcemxiwin 5,72-5,87 apanvizvina oeiiin memendemin, cy denceHOiniziniy apmysviHa dKe1eminin Kepcemmi, Oy
hepmenmayuanvix npouecmepoiy; KapKblHOAHYBIH JHCIOHe emmiH AKybl30blK MAMPUUACLIHbIH KAliMA KYpbliayblH
AUKbIHOAUObl. MUKpOKYpPbLIbIMObIK, 032epicmepoiil, ey alKblH KOPIHICI auiblmKbIHbIH, WNRPUYMIK eHZi3y 20iciH0e
oankanvin, MUOPUOPUNNAPILIK KYPOLIBIMbIHBIY 0€30P2AHU3AUUACKL MEH MATWbIKAPAIbIK KeHiCmiKmepoin
J2ar0vimen cunammanowl. An 6emxeiiniK y#eagy a0ici KypoliablMHbLY HEZYPablmM 0acKapbliamsli MOOUPUKAUUACLIH
Kammamacsl3 emin, oli2an ycmay KaOlemiHiH MHCo2apbliayblMeH JcoHe Mail (PaKuusacblHblY MOMeHOeyiMeH
epexkuenendi. CeHcOpblK manoay Hamuicenepi auiblmibl KOJIOAHBLIZAH Yiciiepoe Koul emine mMaH uicmiH
KApPKbIHOBLIBIZLIHBLY, MOMEHOEN, em-CymMmIK JHeaHne CymmiK Xout uic peHKmepiniy KanvlnmacKanvli Kopcemmi.

Herisri ce3mep: Ko#l eTi, TY3ABIK KOCHAachl, aBTOXTOHAbI CYTKBIIIKBLI OakTepusjiap, er
(epmenTanMsACHI, OYTIIBIKETIHIHIH MUKPOKYPBLIBIMBI.

Introduction

Mutton occupies an important position in
global meat production and traditional dietary
systems, particularly in regions with well-
developed sheep farming. It is considered a
valuable type of meat raw material with high

nutritional and biological value and serves as a
source of high-quality complete protein, providing
essential amino acids in physiologically optimal
proportions, as well as B-group vitamins and
mineral elements. One hundred grams of lamb
contains approximately 18 g of highly digestible
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protein, predominantly represented by myofibrillar
and connective tissue fractions, which determines
its significance in the human diet [1].

The quality of lamb and its perception by
consumers are largely determined by the structure
of muscle tissue. The spatial organization of
myofibrils, the degree of sarcomere contraction,
the condition of connective tissue, and the nature of
interprotein  interactions directly affect the
tenderness, juiciness, and textural properties of
meat products [2]. Lamb, especially that obtained
from adult animals, is characterized by an
increased content of connective tissue and
thermally stable collagen, which reduces its
tenderness and necessitates the application of
technological approaches aimed at targeted
modification of meat structure and sensory
characteristics. It has been established that lamb
tenderness is determined by muscle fiber thickness,
connective tissue content, and fat level, while a
reduction in muscle fiber diameter is associated
with improved textural and sensory properties of
meat.

Meat aging is traditionally regarded as one
of the key technological processes ensuring the
improvement of textural properties through the
activation of endogenous proteolytic systems.
During post-mortem storage, calpains and
cathepsins are activated, leading to partial
degradation of myofibrillar proteins, weakening of
the muscle framework, and an increase in meat
tenderness [3-5]. However, conventional aging
methods are characterized by long processing
times, limited controllability of proteolytic
reactions, and increased microbiological risks,
which necessitates the development of alternative,
biologically  oriented, and technologically
controllable approaches to modifying meat
structure [6].

Meat salting represents an important
technological stage that exerts a complex effect on
the structural and functional properties of muscle
tissue. Sodium chloride promotes the extraction of
myofibrillar proteins, alters their hydration,
enhances water-holding capacity, and creates
favorable conditions for meat aging. The use of
curing mixtures allows not only uniform salt
distribution but also targeted modification of meat
structure through the incorporation of functional
components [7].

Of particular interest is the application of
curing mixtures enriched with lactic acid bacteria
(LAB), which possess pronounced biological and
technological potential. LAB are capable of
fermenting available carbohydrates with the

production of organic acids, resulting in a
controlled decrease in pH, activation of proteolytic
processes within muscle tissue, and the formation
of a favorable microbiological environment [8,9].
In fermented meat products, representatives of the
genera  Lactobacillus and  Staphylococcus,
particularly Lactobacillus sakei, play a key role in
ensuring microbiological stability through the
production of lactic and acetic acids and the
reduction of pH to values around 5. Acidic
conditions promote the coagulation of muscle
proteins and changes in their water-holding
capacity, thereby influencing the texture of the
final product and inhibiting the growth of
pathogenic and spoilage microorganisms [10]. Due
to their pronounced antimicrobial activity and their
ability to create unfavorable conditions for
undesirable microflora, LAB have recently been
increasingly considered not only as technological
agents of fermentation but also as promising tools
for the biopreservation of meat products [11,12]. In
the context of growing consumer concern
regarding food additive safety and the desire to
reduce the use of synthetic preservatives, lactic
acid bacteria and their metabolites — including
organic acids and bac-teriocins — are regarded as
effective natural anti-microbial agents capable of
inhibiting pathogenic and spoilage micro-
organisms, thereby contributing to improved
microbiological stability and extended shelf life of
meat products

In addition to structural characteristics, a
major factor limiting the consumer acceptance of
mutton is its characteristic odor. The flavor and
aroma profile of mutton is associated with the
presence of a complex mixture of volatile
compounds, among which branched-chain fatty
acids, as well as aldehydes, phenols, and ketones,
play a predominant role. Branched-chain fatty
acids, including 4-methyloctanoic and 4-
methylnonanoic acids, are considered the principal
contributors to the characteristic “sheepy” odor of
mutton [13]. Alterations in the microenvironment
of muscle tissue, particularly pH reduction induced
by lactic acid bacteria (LAB), may influence the
biotransformation of these compounds and,
consequently, the intensity of the characteristic
lamb odor.

In this context, the application of curing
systems enriched with LAB is of particular interest
as a biologically oriented alternative to the use of
isolated proteolytic enzymes. Unlike commercial
enzyme preparations, LAB provide a complex
biochemical impact that includes controlled pH
reduction, suppression of undesirable microflora,
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and targeted biotransformation of protein and lipid
substrates [14]. This multifactorial mechanism of
action may contribute to the development of a more
balanced aromatic profile and to the attenuation of
the specific lamb odor. In contrast, the use of
exogenous enzymes, often associated with rapid
and intensive proteolysis, may be characterized by
limited controllability and less predictable changes
in volatile compounds. This highlights the
relevance of investigating LAB-enriched curing
systems from the perspective of simultaneous
control over both structural and aromatic properties
of meat raw materials [15].

Recent studies have demonstrated that LAB
strains isolated from traditional fermented dairy
products exhibit pronounced antagonistic activity,
high resistance to stress factors inherent to the meat
environment, and probiotic potential [16,17].
Historical evidence supporting the effectiveness of
such approaches can be found in traditional Kazakh
cuisine, where fermented dairy products rich in
autochthonous microflora — such as «ayran, kurt,
kumys» and others — have long been used not only
as dietary components but also in meat processing
and preservation technologies. The immersion of
meat raw materials in fermented dairy media
functioned as a natural biopreservation mechanism,
promoting the development of LAB that inhibited
the growth of pathogenic microflora while ensuring
product stability —without deterioration of
organoleptic properties [18].

Thus, the use of authentic starter cultures
isolated from traditional fermented dairy products
in mutton curing technology can be considered a
promising direction in sustainable biotechnology,
combining enhanced microbiological safety,
controlled modification of muscle tissue structure,
and reduction of the intensity of characteristic
mutton odor. Despite the growing interest in
biologically active curing systems, the effects of
LAB-enriched curing mixtures on structural
changes in mutton muscle tissue remain
insufficiently investigated.

Therefore, the aim of the present study was
to investigate changes in the muscle structure of
mutton under the action of a curing mixture
enriched with lactic acid bacteria and to evaluate

their effects on the structural, physicochemical, and
sensory characteristics of meat raw material.

Materials and research methods

Object of the Study. Mutton obtained from
animals aged up to one year and sampled 24 h post
mortem was used as the object of the study. For
experimental purposes, defect-free neck muscle
tissue was selected, with the longissimus cervicis
muscle used as the model muscle. Prior to the
experiments, the meat raw material was stored
under refrigerated conditions at 4 °C.

Source and Preparation of Lactic Acid
Bacteria. Lactic acid bacteria (LAB) were isolated
from the traditional fermented dairy product «irkit»
(atype of ayran or katyk). The isolated strains were
identified to the genus and species levels using
classical microbiological methods. The selected
strains were characterized based on their ability to
grow in a meat-based medium and their tolerance
to acidic conditions.

For salting, a starter culture mixture was
prepared, including LAB at a concentration of 107-
108 CFU/ g, which was 10% of the mass of the
brine system, as well as sodium chloride (NaCl) at
a concentration of 5%.

Microbiological research methods. Micro-
biological studies included standard methods of
isolation and identification of microorganisms using
nutrient media and subsequent identification of
bacteria in accordance with GOST 10444.11-2013.
Bacteria of the genus Lactobacillus included
microaerophilic, gram-positive, rod-shaped, im-
mobile, non-spore-forming and catalase-negative
microorganisms.

The process of isolating pure crops included
three stages:1) obtaining a cumulative culture; 2)
isolation of pure culture; 3) control of its purity.

To isolate pure cultures, tenfold dilutions of
the cumulative culture were carried out in sterile
saline solution. A drop of the appropriate dilution
(1073 or 10*) was applied to the surface of a dense
GMF-AGAR nutrient medium (TU 9385-058-
39484474-2009) in Petri dishes. Incubation was
carried out in a thermostat at a temperature of 36.7
+ 1 °C for 48 hours. The grown colonies were
analyzed according to morphological and cultural
characte-ristics. Cell viability was determined
according to GOST 32901-2014.
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Table 1. Meat processing technology and experimental scheme

[ Starter Culture Preparation j

Irkit

Isolation of lactic acid bacteria (102

CFU/g)

Activation in milk

37°C, 16-18 hours

[ Mutton Samples ]

I

Control Sample 1
NaCl 5%

Sample 2

Sample 3
NaCl 5% + Injection| [NaCl 5% + Rubbing
LAB LAB

v

F Fermentation 4°C, 36 hours J

Sample mincing

!

[ Sample Analysis ]

« Physico-chemical parameters (moisture, protein, fat, satt,'pH..)

« Microstructural analysis (SEM)

« Organoleptic evaluation

Mutton without the addition of NaCl and starter
culture with lactic acid bacteria was used as a control
sample. This approach made it possible to evaluate the
contribution of biologically active starter culture to
changes in the structural, physico-chemical and
sensory characteristics of meat compared with
traditional salt salting. Two methods of applying a
salting system enriched with lactic acid bacteria were
used in the work: syringe injection and surface
rubbing. The syringe method provided a more uniform
distribution of salt and microorganisms in the thickness
of the muscle tissue, contributing to the intensification
of fermentation processes and structural changes.
Surface rubbing imitated traditional salting methods
and had a predominant effect on the surface layers of
meat. A comparative analysis of these options made it
possible to evaluate the effect of the method of
applying the salting system on the structural and
organoleptic parameters of mutton.

The processed meat raw materials were kept at
atemperature of 4 ° C for 36 hours under conditions.

Physico-chemical analysis of meat samples.
The mass fraction of moisture, protein, fat, and table

salt was determined using an «Infralume» infrared
analyzer. Before analysis, the meat samples were
crushed and thoroughly mixed until a homogeneous
mass was obtained. The measurements were carried
out in accordance with generally accepted methods of
analysis of meat raw materials and meat productsthat
meet the requirements for storing chilled meat.

Determination of the active acidity (pH) of
meat. The active acidity was determined by the
potentiometric method in accordance with GOST
9793-2016. A 10 g meat sample was homogenized
with 90 ml of distilled water (1:10 ratio). The pH meter
was calibrated using standard buffer solutions with pH
4.00, 7.00 and 9.18. Measurements were carried out at
a temperature of 20 + 1 °C after stabilization of the
electrode readings.

Determination of water activity (Aw). The water
activity was determined using an HD-6 device in
accordance with GOST 31747-2012. Pieces of meat
weighing 50 g were selected for analysis, which were
previously homogenized to a homogeneous state using
a sterile homogenizer. The prepared sample was
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placed in the measuring chamber of the device,
ensuring tight filling without the formation of air gaps.

Microstructural analysis.  Microstructural

analysis was performed by scanning electron
microscopy (SEM) on a JEOL JSM-6 microscope at
an accelerating voltage of 7-8 kV, magnification of
%100, x200 and %500, and a chamber pressure of 39-
40 Pa. Representative micrographs were obtained for
each sample, which were used for comparative
analysis of the state of myofibrils and connective
tissue. Experimental studies were conducted in the
laboratories of the Scientific Research Institute of
Agroinnovations and Biotechnologies of the
Toraighyrov University, as well as in the Laboratory of
Physico-chemical analysis of food products named
after Doctor of technical sciences, Professor K. Zh.
Amirkhanov Shakarim University.

Results and discussion

During the microbiological analysis of the
fermented milk product «irkity, the approximate
identification of lactic acid bacteria strains was isolated
and determined, their cultural and morphological
characteristics were determined.

As a result of studying the morphological
properties of the grown colonies, it was found that the
studied bacterial insulators are immobile, do not form
spores and are characterized by a positive gram color,
which indicates that they belong to typical
representatives of the Lactobacillaceae family (Single
oval cocci, diplococci, cell size 0.8-1.0 microns).

The morphological and cultural properties of

lactobacilli were used to identify them. According to
the Bergey determinant, the isolated lactic acid bacteria
were classified as Lacticaseibacillus and Lactococcus.

For fermentation of skimmed milk in order to
obtain a starter culture, strains of lactic acid bacteria
L. casei LC-01 belonging to the genus Lactobacillus
were used.

The starter culture was pre-activated in
skimmed milk at 37 °C for 24 hours until a titer of 108
CFU/ml was reached.

During fermentation of raw materials, the titer
of cells of lactic acid microorganisms was: 107
CFU/ml; strain. After introducing a starter culture
(bacteria of the genus Lactobacillus) into the raw
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material and then keeping it in a thermostat (at t — 37 °
C), it was found that the casein protein coagulated and
formed a dense clot and whey.

The resulting starter culture based on skimmed
milk with a consortium of lactic acid bacteria isolated
from the traditional irkit product demonstrated
favorable organoleptic characteristics and a high titer
of viable cells (at least 10®* CFU/ml). During the
thermostating process, an optimal level of acidity was
achieved, corres-ponding to a pH value of 4.35-4.18,
which indicates the active metabolic activity of
microorganisms and the suitability of this starter
culture for effective use as a starter culture during
fermentation and salting of mutton meat products.

After biotechnological treatment of mutton
using lactic acid bacteria-based starter cultures, four
samples were examined: control (without the addition
of NaCl and starter culture), sample 1 (NaCl 5%),
sample 2 (NaCl 5%+ starter culture syringe method),
sample 3 (NaCl )5%+ starter culture rubbing method)
Each sample was ground in a meat grinder after
fermentation.

The results of the study show that the method of
processing and salting significantly affects the
physico-chemical characteristics of mutton. In the
experimental samples, compared with the control,
changes in the mass fraction of moisture, protein, fat
and salt were observed, reflecting the restructuring of
the structure of muscle tissue under the influence of
technological factors.

An increase in the mass fraction of moisture in
the S2 (syringe) and S3 (rubbing) samples indicates an
improvement in the water retention capacity of meat,
probably due to salt exposure and loosening of
myofibrillary proteins. The maximum moisture
content in S3 (68.73%) may be due to the uniform
distribution of salt during rubbing and lower water
losses compared to liquid salting.

The protein growth in S1 and S3 is explained by
the concentration effect and a change in the protein
matrix, which helps to retain moisture and reduce
exudation, which confirms the literature data on the
positive effect of salt and mechanical treatments on the
functional properties of proteins [7].
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Table 2. Results of studies of physico-chemical parameters

Sampels Protein (%) (%) Moisture (%) Fat (%) Salt (%)
Control 14,18 52,50% 29,12% 0,93
S1 (NaCl5%) 16,28 56.35 21.45 4,17
S2 (NaCl5% +syringe LAB) 14,75 61,95 18,61 3,47
S3(NaCl5% +rubbing LAB) 16,48 68,73 10,68 2,69

A decrease in fat in all experimental samples,
especially in O3 (10.68%), is associated with a
redistribution of lipids and an increase in the
proportion of bound moisture, which reflects a
weakening of the structural bonds of fatty inclusions.

An increase in the salt content confirms the
effectiveness of the salting methods: the highest value
in S1 (4.17%) is associated with the use of a 5%
solution, while S2 and S3 show differences in the
mechanisms of salt penetration and its distribution.

Thus, the method of salting and processing
comprehensively affects the physico-chemical
properties of mutton, determining its functional
characteristics, structural features of muscle tissue

Table 3. Results of pH and Aw studies of the research samples

and potential sensory qualities. The (S3) grating
method seems to be the most promising, as it provides
an optimal combination of high moisture retention,
moderate salt content and fat reduction, which helps
preserve the elastic fiber structure, reduce shrinkage
and increase juiciness, which is especially important
in the development of fermented and functional meat
products.

Active acidity (pH) is an important indicator of
biochemical and microbiological processes in meat
raw materials, as it determines the state of muscle
proteins, enzyme activity and microbiological
stability of the product.

Indicator Control S1(NaCl 5%) S2 (NaClI5% +syringe | S3(NaCl5% + rubbing
LAB LAB)

pH (GOST 9793-2016) 6.23 5.88 5.72 5.87

Active water (Aw) (TOCT 0.55 0.86 0.93 0.90

31862-2012.)

The obtained results indicate a pronounced
effect of salting treatments on the acidity of mutton
muscle tissue. In the control sample, the pH value was
6.23, corresponding to the initial state of meat without
salting or fermentative intervention. In the
experimental samples (Samples 1-3), a significant
decrease in pH was observed, reaching a range of
5.88-5.72, which indicates the intensification of acid-
forming processes. The most pronounced pH
reduction was recorded in the sample treated by
injection with a LAB-enriched curing mixture (pH
5.72), reflecting high metabolic activity of lactic acid
bacteria and intensive production of organic acids.
Lower pH values compared with the surface-rubbed
sample (pH 5.87) suggest a more uniform distribution
of microorganisms within the muscle tissue and a
higher intensity of fermentation processes.”

Water activity (Aw) is a key factor determining
microbiological stability and the intensity of
fermentation processes in meat raw materials. In the
control sample, the Aw value was 0.55, indicating
limited moisture availability and low biochemical
activity.
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During salting only with salt (5% NaCl), water
activity increased to 0.86 due to osmotic
redistribution of moisture within the muscle tissue.
The use of a LAB-enriched curing system resulted in
a further increase in Aw, most pronounced under
injection treatment (0.93), indicating more uniform
hydration of the muscle tissue and favorable
conditions for LAB metabolic activity. In the surface-
rubbed variant, the Aw value was slightly lower
(0.90), which can be attributed to limited moisture
diffusion into the deeper tissue layers.

Thus, the method of applying the LAB-
enriched salting system c affects the moisture
distribution in mutton and, in combination with a
decrease in pH, determines the direction and
controllability of fermentation processes.

The results of microstructural analysis of
samples. Scanning electron microscopy revealed
pronounced differences in the microstructure of
mutton muscle tissue, depending on the method of
salting after 36 hours of exposure (Fig. 2). In the
control sample (a), which was not salted, the muscle
fibers retain a relatively ordered and dense structure.
Myofibrils are oriented mainly in parallel, the inter-
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fiber spaces are poorly expressed, and signs of
destruction of connective tissue elements are minimal.
This morphology corresponds to the initial state of the
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muscle tissue and is consistent with higher pH values
and low water activity, indicating a limited flow of
enzymatic and diffusion processes.
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Figure 1. Microstructure of mutton samples after 36 hours of fermentation: a - control sample, b — Sample 1 (NaCl 5%), c — Sample
2 (NaClI5% +syringe LAB), d — Sample 3 (NaCI5% + rubbing LAB)

In the sample treated only with salt (NaCl 5%)
(b), the initial signs of structural disor-ganization are
observed: partial stratification of muscle fibers,
increased interfibrillary gaps and the appearance of
microcracks. These changes may be related to the
osmotic effect of salt, extraction of myofibrillary
proteins, and changes in their degree of hydration.
However, in general, the muscular framework remains
relatively intact, which indicates a limited degree of
structural modification with traditional salt salting.

The most pronounced structural changes were
recorded in a sample with a syringe injection of a salty
mixture enriched with LAB (c). Micrographs show
significant destruction of the integrity of the
myofibrillary ~ framework, pronounced fiber
stratification, expansion of the inter-fiber spaces and
disruption of the connective tissue structure. These
changes indicate an intensive course of fermentation
processes due to the uniform distribution of LAB in the
thickness of muscle tissue, an active decrease in pH
and an increase in proteolytic transformations. This
microstructure correlates with the lowest pH values
and high water activity recorded for this variant.

In a sample with surface rubbing with a salt
mixture enriched with LAB(d), structural changes are
also pronounced, but they are less intense compared to
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the syringe method. There is a partial destruction of
muscle fibers and deformation of connective tissue
elements mainly in the surface layers, while the
structure is relatively preserved in the deep zones. This
indicates a limited diffusion of microorganisms and
their metabolic products deep into the tissue, which is
consistent with the intermediate values of pH and
water activity.

In general, the results of microstructural
analysis confirm that the use of a salting mixture
enriched with lactic acid bacteria contributes to a
deeper and more manageable modification of the
muscle structure of mutton compared with traditional
salt brining. The method of applying the starter culture
is a critically important factor: syringe injection
ensures the maost uniform distribution of LAB and the
maximum degree of structural transformation, while
surface rubbing has a more local effect. The identified
microstructural changes may be directly related to an
improvement in the textural properties and a decrease
in the intensity of the specific odor of mutton due to
controlled enzymatic processes.

Also, the use of salting systems enriched with
lactic acid bacteria has a direct effect on the formation
of the aromatic profile of mutton during fermentation.
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The control sample retained the intense characteristic
"mutton™ odor typical of fresh meat, while the
traditional salt ambassador provided only partial
attenuation. The use of starter cultures based on lactic
acid bacteria isolated from the fermented milk product
irkit led to more pronounced sensory changes,
manifested in the formation of meat and dairy and
dairy flavor shades, depending on the method of
application of the salt mixture. These changes indicate
the active participation of lactic acid microflora in the
biotransformation of meat flavor-forming com-
pounds, probably associated with a decrease in pH and
changes in the microenvironment of muscle tissue,
which helps to mask the specific smell of mutton.

Discussion

The data obtained demonstrate that the method
of meat processing significantly affects the
microstructure, physico-chemical and functional
properties of mutton. The control sample, which was
not exposed to salt or starter culture, maintained a
dense and orderly myofibrillary network with minimal
changes in the inter-fiber spaces. This indicates a stable
structural organization of muscle tissue in the absence
of technological intervention, however, low water
activity (Aw = 0.55) and high pH (6.23) limit
biochemical activity and the development of
enzymatic processes, which makes the control sample
a base for comparative analysis.

The use of 5% NaCl (Sample 1) caused a
moderate expansion of the inter-fiber spaces and
partial disorganization of the protein matrix, which
is confirmed by an increase in the mass fraction of
moisture (56.35%), protein (16.28%) and water
activity (Aw = 0.86). Such changes indicate the ion-
osmotic effect of salt, leading to hydration of
myofibrillary proteins and an increase in the
moisture-retaining capacity of meat. At the same
time, a decrease in pH to 5.88 and a moderate
increase in salt content confirm the effectiveness of
dry salt for controlling fermentation and
microbiological processes.

Mechanical application of the salt mixture by
syringing (Sample 2) led to the most pronounced
microstructural changes: multiple microcracks,
expansion of the inter-fiber spaces, and initial signs of
disorganization of the endomysium were observed.
This was accompanied by a maximum moisture
content by mass (61.95%), high water activity (Aw =
0.93), and a decrease in pH to 5.72. The data obtained
indicate the combined effect of mechanical and salt
action, which creates optimal conditions for the
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intensification of proteolysis and fermentation, but
requires increased microbiological control.

The most balanced manifestation of the
technological effect turned out to be a sample with
rubbing of a salt mixture, including salt and starter
culture (Sample 3). In this case, partial disorganization
of the myofibrillary structure and moderate expansion
of the inter-fiber spaces were observed, but without
destruction of the structure characteristic of syringing.
The moisture retention capacity was maximal
(68.73%), the water activity reached 0.90, and the pH
decreased to 5.87, which provided favorable
conditions for fermentation with controlled
microbiological growth. The moderate reduction in
muscle pH observed in this study may promote the
establishment of a beneficial lactic acid microbiota and
enhance the microbiological stability of meat products.
At the same time, there was a decrease in the fat
fraction (10.68%) and the preservation of the elastic
fiber structure, which forms optimal sensory and
textural characteristics of fermented mutton.

Thus, the results confirm the high efficiency of
the combined use of salt and lactic acid bacteria
isolated from the traditional fermented milk product
«rkit» to modify the structure and functional
properties of meat. Microstructural and physico-
chemical changes in the starter culture samples
indicate a targeted softening of muscle and
connective tissue, an increase in moisture retention
and the formation of a specific acid regime, which
positively affects the organoleptic properties,
microbiological stability and potential shelf life of the
product. These data substantiate the prospects of
using authentic starter cultures to develop new
functional meat products with unique taste qualities
and high nutritional value.

In a broader technological context, the obtained
results are consistent with modern approaches to the
biopreservation of meat products, which rely on the
use of lactic acid bacteria and their metabolites to
enhance the microbiological stability of raw materials.
The optimal pH values and the establishment of an
active lactic acid microbiota may limit the growth of
undesirable microorganisms and thereby potentially
contribute to extending the shelf life of meat products.
In this regard, the use of autochthonous LAB isolated
from traditional fermented dairy products is of interest
not only as a tool for improving the structural and
sensory properties of mutton but also as a promising
approach for the development of natural
biopreservation technologies in meat processing.
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Conclusion

The conducted research has confirmed that
the method of processing mutton significantly
affects the microstructure, physico-chemical and
functional characteristics of meat. The control
sample without salt and starter culture retained a
dense, ordered myofibrillary network with low
water activity and high pH, which limits proteolytic
and microbiological activity.

The addition of 5% NaCl caused a moderate
expansion of the inter-fiber spaces and hydration of
the protein matrix, increasing moisture retention,
lowering the pH and improving the functional
properties of meat. Mechanical application of the
salt mixture by syringing enhanced these effects,
creating conditions for intensive proteolysis and
fermentation, but was accompanied by more
pronounced microstructural changes.

The sample with a mixture of salt and starter
culture was characterized by the most balanced
indicators: an optimal combination of moisture
retention, a decrease in fat fraction, partial
disorganization of the myofibrillary network and a
controlled decrease in pH was observed. These
changes improve the organoleptic properties, texture,
and microbiological stability of meat, creating
favorable conditions for fermentation and storage.

The use of lactic acid microorganisms isolated
from the traditional fermented milk product «irkit»
has confirmed their high efficiency as a natural starter
culture for the fermentation of mutton. The use of
these cultures makes it possible to preserve the
authentic taste profile of the product, while
simultaneously improving the textural and functional
characteristics of meat, as well as increasing its
biological value and microbiological safety. The high
adaptation of autochthonous lactic acid bacteria to
osmotic stress, including the presence of table salt,
ensures their stable activity in the composition of salt
mixtures and promotes a gentle, controlled effect on
the structure of muscle tissue, which makes this
approach promising from the point of view of
sustainable and traditionally oriented biotechno-
logies for processing meat raw materials.

The results obtained confirm the prospects of
introducing traditional authentic starter cultures into
mutton processing technology, opening up
opportunities for the development of new functional
and fermented meat products with high consumer
value and extended shelf life.
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CYT KbIIIKbLIJIbl MUKPOOPTAHU3MJIEP/I KOJIJIAHY APKbLIbI
MICIPLIII-bICTAJFAH INYKBIKTBIH TEXHOJIOT USICBHIH )KETLLIIPY
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’K. Ky/1asaHoB aThIHAAFbI Ka3aK TeXHoorus sxoHe OM3HeC YHABEPCHTET,
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ABTOp-KOPPECHIOHIEHTTIH, 3J1eKTPOHIBIK, oIuTackl: baytukenova75@mail.ru”

Maxanaoa nicipinin-vicmanzan wiysHcolKmMolly MEXHOA0ZUACHIH HCEMINIPYy MAKCAMBIHOA CYM KblKbLIObL
Mmukpoopzanusmoepoiny (CKM) onmaiiivl KOHUECHMPAUUACLIH MAHOAY JHCIHE WIYHCHIKMBIY, KYpPAMblHA eH2i3y
Kapacmuipviizan. 3epmmey oOapoicoinoa Lactobacillus curvatus arcane Staphylococcus carnosus muxpo-
Op2anu3mMOepiHeH MyPamvli Cym KbliKblL10bl MUKDPOOPZAHUZMOEDP KOCHACLIH KONOAHY2a epeKuie KoK 60nindi. byn
MUKPOOPZAHUIMOED MEXHONOZUANBIK JIcCepee  JHCo2apbl  MO3imOiniKk  Kopcemin, ao0am  a23ACbIHbIY  [UieK
MUKpOOUOyeno3vin icaxkcapmyza viknan emeoi. Ilicipinin-vicmanzan wiyicolKmolyy mexHOI0ZUACHIH JHCeMinoipy
oapuicetnoa Lactobacillus curvatus arcame Staphylococcus carnosus muxpoopzanuszmoepinen mypamoii cym
KblUKBLI0bL MuKpoopzanusmoepiniy Kocnacvinviyy 0,01-0,03% apanvikma menwepi enzizindi. baxvinay yneici
peminde «/Trwoumenvckany 1-wi cypvinmel Ricipinin-plcmMan2an WYIHCLIKMbIY, PeUEenmypacsvl KoJ10aHbliobl.
Yneinepoin puzuxa-xumuanvix kopcemkiwumepin canvicmulpy Hamudicecinoe cym KblKbli10bl MUKPOOP2AHU3MOEP
KOCRACBIHbIH, Onmumanovt Konyenmpayusacol ooavin 0,02% menwepi anvinovi. 3epmmey nomudicenepi dapvicblnoa
0,02% cym KbtuiKbL1061 MUKPOOP2AHU3ZMOED KOCRACHIH KONOAHY RICIPININ-bICMANZaH WLYHCOIKMbLY (DYHKYUOHATIObIK,
OP2anOIeNMUKAIBIK HCOHE MUKPOOUOIO02UANBIK KopcemKiuimepin cakcapmamuiiblh Kopcemmi. byn macin
XUMUATIBIK KOHCEPBAHMMAPObl A3AUMY2aA HCIHE MYMBIHYUbIAAPObIH 3AMAHAYY MATIANMAPLIHG CIUIKeC OHIM anyza
MYMKIHOIK  Oepedi. Cym  KblUKbLIOb MUKPOOP2AHUIMOEPOI  RICIDININ-bICIMANZAH  WLYHCHIKIMAPObl  OHOIpY
MEXHONOZUACLIHOA KOJI0aHyO0a Cananvlk Kopcemkiuimepoi icaKcapmymen Kamap, OHIMHIY (QYHKUUOHANOBIK
Kacuemmepin ynco2apaamaosl. 3epmmeynep HamuHceciHoe cym KblUKbl10bl MUKPOOP2AHUZMOED KOCRACHIH KOJIOAHY
apKbLIbl RICIPININ-bICMANIZAH WLYHCOIKIM LY, MEXHOI02UACHL HCACATObL.

Herisri ce3mep: cyT KbIIKBUIALI MHKPOOPraHM3MIep, Hiciplmin-pIcTagraH IIYXKBIK,
OPraHOJIENTUKAJIBIK KOPCeTKIIITepi, MHUKPOOHOJOTMAIBIK KoepceTKimTepi, (U3MKA-XUMHSAIBIK
KacueTTepi, TEXHOJOIHAJIBIK CXeMACHI.

COBEPHIEHCTBOBAHME TEXHOJIOT' M BAPEHO-KOITYEHOM KOJIBACHI
C UCITOJIB30BAHUEM MOJIOYHOKHUCJIBIX MUKPOOPI'AHU3MOB

Y111 5. BAUTYKEHOBA" *C.5. BAUTYKEHOBA,*C.C. AJIIJAFEPTEHOBA,
M. K. U3THJIEYOB,'T".T. FOCVIIOBA, *)K.A. UCKAKOBA

(*HAO «Ka3zaxckuii arpoTexHHuecKuii nccenoparebekuii ynnsepenter um. C.Ceiidyannay,
Pecnybdsaunka Ka3zaxcran, 010000, r. Actana, npocnekt Kenuc 62,
2A0O «Ka3axckuii yHuBepcHTeT TexHoJloruu u 6usneca umenu K. Kynaxanosa», Acrana,
Pecnyb6auka Ka3zaxcran, 010000, r. Acrana, yia. Kaiibim Myxamenxanosa, 37 A,
SKazaxckuii HAMOHAJILHBIN arpapHbIii HCCIeJ0BATeILCKHI YHHBEPCHTET,
Pecny6auxa Kazaxcran, 050010, r. Aamartsl, yi. Abas, 8)
DnexTpoHHas 104Ta aBTOpa-Koppecnonaenta: baytukenova7s5@mail.ru”

B cmamve paccmampusaemcs 6b100p ORMUMANbHOU KOHUCHMPAUUU KUCTIOMOJIOUHBIX MUKDOOP2AHUZMOG
(CKM) u eéxniouenue ux 6 cocmae Koabacwvl ¢ ueavlo coeepuiencmeosanusn ee mexuonozuu. Qcovoe enumanue 6
UCCTIC008AHUU  POENATIOCL UCHOTIBb306AHUIO CMeECU  MOJIOYHOKUCABIX MUKPOOP2AHU3IMO8, COCHOAWEN U3
mukpoopzanusmos Lactobacillus curvatus u Staphylococcus carnosus. Imu mukpoopzanuzmst RPOAEAAIOM bICOKYIO
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YCHOUYUGOCHb K MEXHON0ZUYECKOMY 8030€HCMEUI0 U CHOCOOCHEYION YIYUUIEHUI0 MUKPOOUOUEHO3a KUMMEUHUKA
yenoseueckozo opzanusma. B xooe cosepuencmeosanus mexnonozuu 6apeHo-KONUEHOl K010achl 66e0€HO KOAUUECHBO
cmecu KUCTIOMOIOUHBIX MUKPOOP2AHU3MOG, cocmoawux u3 mukpoopeanuzmos Lactobacillus curvatus u Staphylococcus
carnosus ¢ koauuecmee 0,01-0,03%. B kauecmee KoHmpoabHOU MOOe U UCRONB308ANACH PEUEHNYPA 6APEHO-KONYUECHOU
Konbacwl 1-20 copma «JIwoumenvckan». B pezynomame cpasnenus usuko-xumuueckux noxazamenei o0pasyos
YCMAHOG/IEHA ONMUMANbHAA KOHUCHMPAYUSA CMECU KUCIOMOJIOYHBIX MUKPOOp2anu3mos 6 Koauuecmee 0,02%.
Pezynbmamol uccnedosanus nokazanu, umo npumenernue cmecu 0,02% KuciomonouHvix MUKpPOOPZAHUIMO8 yiyuuiaen
dynkyuonanvusle, opzanonenmuiueckue u MUKpOOUOIOZUUECKIEe NOKA3AMeENU 8apeno-Konuenoll Konbacol. Taxoii
NO0X00 RO360ACH CHU3UMD COOEPHCAHUE XUMULECKUX KOHCEPGARMO8 U ROJIYUUMb HPOOYKUUIO, COOMEECHCIMEYIOWYI0
coepemennbim mpebosanuam nompeoumeneii. Ucnonv3osanue MoaioUHOKUCTIBIX MUKPOOPZAHUZMOG 8 RPOU3B0OCHIGE
6APEHO-KONYUEHbIX KO0AC He MOJIbKO YAYUMACH Ka4eCcmEeHHble HOKA3AMenU, HO U HOGbLUMACH (YYHKUUOHAIbHDLE
ceolicmea npodykma. B pesynomame uccnedosanuii 0viia pazpadomana mexnono2us nPoU3e00Cmea 6apeHo-KonueHol
KON6acwl ¢ UCnOIb306aHUEM MOTOUYHOKUCTBIX MUKDOOP2AHU3MO8.

KnioueBbie cjioBa: MOJIOYHOKHC/IbIE MHKPOOPIaHU3MbI, BapeHO-KOMYeHasi Kojdaca, OpraHo-
JIeNTHYECKHEe TOKa3aTeJd, MHKPOOHOJIOrMYeCKHe TI0Ka3aTeld, (U3HKO-XHMHYECKHe CBOICTBa,
TEXHOJIOTHYecKast cxema.

IMPROVEMENT OF TECHNOLOGY FOR PRODUCING BOILED-SMOKED
SAUSAGE USING LACTIC ACID MICROORGANISMS

ISH.B. BAITUKENOVA* 2S.B. BAITUKENOVA,'S.S. ALDABERGENOVA
’M.K. IZTILEUOV, 'G.T. YUSSUPOVA, *ZH.A. ISKAKOVA

(*S. Seifullin Kazakh Agrotechnical Research University, Kazakhstan, 010000, Astana, Zhenis av. 62,
2Kazakh University of Technology and Business named after K. Kulazhanov, Kazakhstan,
010000, Astana, Kayim Mukhamedkhanov st., 37A
SKazakh National Agrarian Research University, Kazakhstan, 050010, Almaty, Abay 8)
Corresponding author’s e-mail: baytukenova75@mail.ru”

In order to improve the technology of cooked and smoked sausage, the article provides for the selection and
inclusion of the optimal concentration of lactic acid microorganisms (SCM) in the composition of sausages. In the
course of the study, special attention was paid to the use of a mixture of lactic acid microorganisms consisting of
microorganisms Lactobacillus curvatus and Staphylococcus carnosus. These microorganisms show high resistance to
technological influences and contribute to the improvement of the intestinal microbiocenosis of the human body. In
the process of improving the technology of cooked and smoked sausage, a mixture of lactic acid microorganisms
consisting of microorganisms Lactobacillus curvatus and Staphylococcus carnosus was introduced at intervals of 0.01-
0.03%. As a control sample, a recipe for Cooked-Smoked Sausage of the 1st grade "'Lyubitelskaya™ was used. As a
result of comparing the physical and chemical indicators of the samples, the optimal concentration of a mixture of
lactic acid microorganisms was obtained with a content of 0.02%. The results of the study showed that the use of a
mixture of 0.02% lactic acid microorganisms improves the functional, organoleptic and microbiological indicators of
cooked and smoked sausage. This approach allows you to reduce chemical preservatives and obtain products in
accordance with modern consumer requirements. The use of lactic acid microorganisms in the production of cooked-
smoked sausages not only improves the quality but also enhances the product's functional properties. Research has
led to the development of a technology for producing cooked-smoked sausages using lactic acid microorganisms.

Keywords: lactic acid microorganisms, cooked-smoked sausage, organoleptic indicators,
microbiological indicators, physico-chemical properties, technological scheme.

Kipicne KBIIKBUIABI MUKpoopranusmaepai (CKM) konnany

ET enimuepi, ocipece micipiiin-bicTanFan MaToreHAl MHUKpOQIIOpaHbl TeXeyre, OpraHo-
IIYKBIKTAp, TaMaK ©HEPKICIOIHIH  MaHBI3/bI JISNTHKAJIBIK KACHETTepIl JKaKcapTyFa, Cakray
cerMeHTi Oonpbin TaObutaAbl. TYTHIHYIIBIIAPABIH MEp3iMiH y3apTyFa JKOHE XUMHSIIBIK KOCTaIap bl
camaibl, Kayilnci3 JkoHe TaOuru eHiMjepre (HUTPUTTEP, KOHCEPBAHTTAp) a3alTyFa MYMKIH/IK
CYPaHBICHIHBIH apTybl TEXHOJOTUSIIAPIBl KETij- Oepeni [2, 3].

nipyai tanan ereai [1]. HIykbIk eHxipiciHae cyT
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Kazakcranna et eHiMaepiH TYTBIHY TYPaKThI
ecyzle. Bropo yITTBIK cTaTHCcTHKa MaJiMeTTepi
Ootibiama, 2024 >KbUTBI €T OHIPICIHIH JKaIbl
KesieMi mamameH 1,1 MJIH TOHHamaH acThbl, OHBIH
iliHAe UIYKBIK eHIMAepl eneyii yiec amanst [1].
JKan 6acpiHa mIaKKaHaa €T TYTHIHY KbuUTbIHA 80 Kr-
Fa JKYyBIK, TYTHIHYyIIbUIApAsH 60%-maH acTambl
XUMHUSIIBIK ~ KOCTIAIaphl a3 TaOWFW eHIMIEPIi
TaHdanae! [1].

[Ticipinin-picTanfad MYXBIK OHIIPY TEXHO-
JIOTHACHIHA CYT KBIIIKBUIIBI MHKPOOPTaHU3MICPi
€HTi3y OHIMHIH CamallblK KOPCETKIMTEePiH, Kayim-
Ci3/IiriH ’kKoHE TaOUFWIIBIFBIH apTTHIPYFa MYMKIH/IK
Oepeni. by kazipri Tamak eHep-KociOiHaeri Heri3ri
OarpITTapABIH Oipi — XUMUSITBIK KOCTIAIAPABI a3aiTy
XKOHE OHIMACPAIH (DYHKIMOHAIABIK KAaCHUETTEPiH
apTTHIPYMEH TOJIBIK Colikec Kenemi [2].

CYT KBIIKBUIIBI MUKPOOPTaHU3MIEP i KO-
JlaHa OTBIPBII, MiCIPUTIN-bICTAIFAH IIYXKBIK OHIPIC
TEXHOJIOTHSICHIH KeTiaipy — Kazakcran MeH aJiem-
JK a3bIK-TYJK HHIYCTPHSICHI YIIH aca MaHBI3/IbI
OarpIT. MyHIall TEXHOJIIOTHSIIAPAB! SHTI3y MBIHA-
Japra MYMKIHZIK Oepeni:

* 1IIKiI JKOHE CBIPTKBI HapbiKTapaa Kazak-
CTaHIBIK €T OHIMAEPiHiH 0ocekere KaOlIeTTiLTiriH
apTTBIPY;

* Ta0WFU JKOHE Kayilci3 eHiMuepre JereH
OCIIT KeJle )KaTKaH CYPaHbICThl KAHAFATTAHBIPY;

* OTaHJBIK OHIM CallachlH apTTHIPY apKbUIbI
UMIIOPTKA TOYEIAUTIKTI TOMEHETY [4].

Cyr xpiukbLII6! OakTepusuiap (Lactobacillus
SppP. JKoHEe oJjapra JKaKbIH MHKPOOPTaHU3MIED)
IIYKBIK  OHIMJIEPiHIH TaFaMmJIbIK ©HIM peTiH[e
KaJIBINTACYbIHBIH ~OMOJIOTHSUIBIK ~HETi3l  0OJIbII
TaObLIabl KOHE OJapiblH KOHCEPBUICHYIHIH
Heri3ri QaxTopsl peTiHme Kbi3MeT eTenmi. Dep-
MEHTalus Tmporeci OapbIChiHAa Oy MHUKPOOp-
raHu3Mziep eT CcyOCTpaTBIHBIH HETI3rl KOMIIO-
HEHTTepiHAe OHOXMMUSIIBIK ©3repicTepiai icke
KOCalbl, HOTIXKECIH/Ie ®HIMHIH OpraHOJIeTITHKAIBIK
KAacHETTEpPiH aHbIKTANTBIH KOCBUIBICTAP — JIOM, XOII
HIC JKoHE KOHCUCTEHIMs Ty3iaeai. COHbIMEH Karap,
€T TypaMaHblH (U3UKa-XUMUSUIBIK KacHeTTepi
e3repil, OHbl OYJAIPEeTiH MHKPOOPTraHU3MIEPAiH
JlaMybIHa KOJIAaMChI3 JKaFJjail KaJIbIIITacaibl.

Cyr xpiukpn1as! 0axtepusuiap (Lactobacillus
Spp.) JKoHE Koarynasza-Tepic CcTapUIOKOKKTap
(Staphylococcus carnosus, S. xylosus) depmen-
Tanusi MpoOIeciHAe INeNlIymi pen  aTKapajbl:
KBILIKBULABIKTEl TOMEH/IETIIl, apOMAaTThl KOCHUIBIC-
Tap Ty3eldi, JUIOIU3 OCH MPOTEONH3]II KaTaln3-
neiini [5-8]. bynm MukpoopraHm3Miep aHTHMUK-
poOTHIK 3aTTap (OaKTepHOLMHAEP) CUHTE3IEHI,
MaTOTSHACPIIH OcyiH Texeini [4, 9].
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Benrini Gonranmai, MEKPOOPTaHU3MICPIIH
KOMIpCy amMacybl OapBIChIH/A TaFaM ©HIMJICPIHIH
apoMaThIH KaJIBINTACTRIPYJa HICIIYIIi peJl aTKa-
paTeiH MeTabomuTTep Ty3uteai. CyT KbIITKBUTHIHAH
OeJiek, METabOIM3M MPOLIECIHIIE TUPOKY3IM JKOHE
CipKe KBIILIKBUIAAPHI, TaHOJ, alleTOMH oHEe Oacka
Ila KOCBUTBICTap CHHTE3MENCTi, oap €T IIHKi3aThl
MEH JalbIH OHIMI€ TOH JIOM MEH XOII Hic Oepeni.

ApOMaTTBIH KaJbIITaCYbIHA JIAIION3 OHIM-
nepi — 60c Mal KpIIKBUIIAPhl MEH KapOOHMIIII
KOCBUIBICTap Ja aWTapiblKTall yiec Kocaibl.
Lactobacillus >xome Leuconostoc TybIcTacThIK-
TapblHA KATAThIH OaKTEepUsIAp JMIUAATCPAIH
THJPOJIN3iHE KaTHICATBIH JHMa3a (epMEeHTTepiH
TY3y Kabinerine ue [5-7].

Ocpnaiima, cyT KBIIIKBUIABI OakTepusiap
JKOFapbl METa0OMMSUIBIK HMKEMJIUTIKKE ue, Oy
oJlapFa ajMacy NpOIECTEPiHIH ©3repMeNiIiri
apKBUIBI OpTa JKaFIalbIHBIH ©3repicTepine OeriM-
nenyre MyMmKiHaik Oepeni. LIyxpIk TypamaceiHa
KOCIa TYpPIHJE CHTI3UITeH Ke3le, OJapiblH
MeTaboNMHUTTepl AabIH OHIMHIH apOMATTHIK CHIIAT-
TaMallapbIHbIH KaJbINTACYbIHA alTapNIBIKTal ocep
eTei.

3epTTeydiH FRUIBIMH >KaHAIBIFBI MiCipUTim-
BICTAJIFAH INYKBIK ~ eHmipicine Lactobacillus
curvatus sxome Staphylococcus carnosus mukpo-
opranm3mepiHiH  apamac kocmacekiH  (0,02%
MeJIIepiHe) eHri3y apKbUIbl OHIMHIH (DYHKITHO-
HAJJBIK-TEXHOJIOTUSUIBIK, OPTaHOJICTITUKAIIBIK KOHE
MHUKPOOHOIOTHSITBIK KOPCETKIIITEpiH Oip Me3riie
JKAKCapTYABIH ~ THIMIUICIH — SKCIIEPUMEHTANIBI
Typae Aenenjey Oonbim TaObmagbl. by Tocin
KOCBIMIIIA MPOOMOTHKANIBIK KaCHETTep/li KamTa-
MAacChI3 €T OTBIPBIM, XUMHSIBIK KOHCEPBAHTTAPIbI
aszaiTyra MYMKIiHJIIK Oepefi.

3epmmey mamepuanoapvi men 20icmepi

3epTTey KYpPri3y YIUiH Kesieci Marepuangap
KOJIIAaHBIIIBL: -1 CYPBINTHI CiHIpCi3AeHAipiaTreH
CUBIp €Ti JoHe Kyc eTi [8], coHmaii-ak cCyT

KBIIIKBIJIABI MHKPOOPraHu3MACp KOCIIaChl -
Lactobacillus curvatus xone Staphylococcus
carnosus.

«JTroburenbckasy 1-11i CypbINTHI MiCipiin-
BICTAJIFaH IIYKBIKTHIH OaKpLIay XKoHE TIOXKIPUOETIK
yJIriniepi HadblHAANIBI, OJlapFa CYT KBIIKBUIABI
MHKPOOPTaHU3MAEP KOCHACHl dPTYpJIi MeIuepae
enrizingi (0,01%, 0,02%, 0,03%) [10].

bBenok, maii, kemipcy, KyJ Mellepi >KoHe
SHEPTeTHKAIBIK KYHIBUIBIFBl aHBIKTaNIsl. pH
kepceTkimi pH-MeTp apkpuibl emmeHai. blmran
OaiinanbicTeipy Kabineti (bIBK), putran ycraTein
kaOinetri (bI¥K) >xoHe Mmaili ycTalTBhIH Kabijeri
(M¥K) 6aranangs! [11].



AJIMATBI TEXHOJIOTUSIBIK YHUBEPCHTETiHIH Xabapubichl. 2026. Nel.,

Mukpoopranu3Maep CaHbIH aHBIKTAy YILIiH
CCJICKTUBTI OpTajga €ry oJici KOJJaHBUIIBL.
[Matorenai MukpoduopanblH (illeK TasKIIaTaphl
TOOBI, callbMOHEIIIANAP, CYTbOUTPEYKIFSIIAY BT
KJIocTpuauiinep) Oonmybl OakpulayFa —aJIbIHIBI.
OpraHonenTuKaslK, Oarainay CTaHIapTThl OICTEME
OOMBIHIIIA KYPTIi3UIIi: CBIPTKBI TYpI, TYCI, Hici, ToMi,
KOHCHUCTCHLIMSCH! JKOHE IIBIPBIHABUIBIFEl aHbIK-
tanasl [12-14].

CraTuCcTHKANBIK ©HACY BapUalMsJIBIK CTa-
TACTUKA ONICTEPiH KONIAHY apKbUIBI KYPTi3iimai
(n=5). Hotmxenep oprama MOHAEP JKOHE
CTaHAAPTTHI AyBITKyNap TypiHae Oepinmi. AHbIp-
MAIIBUIBIKTAPABIH CTATUCTUKAJIBIK MAHBI3IbIIBIFbI
muciepcusuiblk - Tangay (ANOVA)  kemerimeH
Oaramannel, p<0,05 meHreriHie MaHBI3IBI OOJIBII
CaHAIIBI.

Hamuorcenep srcane onapovt mankpliay

[Micipimin-picTanFal MIYKBIK OHIIPiCiHIE
CYT KBIIIKBULABI MUKPOOPTaHU3MAEP/AiH OHTAMIIBI
KATBIHACBHIH aHBIKTAY — TEXHOJIOTHSUIBIK, OpraHo-
JMENTUKAIBIK JKOHE TNPOOHOTHKAJBIK KacHeTTepi
KAKCApThUTFAaH (QYHKIHOHAIABI €T eHIMAEpiH
o3ipyieyiH MaHbI3Ibl Ke3eHi. ONTUMH3aIUsHBIH
Heri3ri Makcatbl — QepMeHTanus IMPOLECiHIH
TYPaKTBUIBIFBIH KAMTaMachl3 €Ty, ©HIMHIH KYpbI-
JBIMBI, JIOMi MEH XOUII HICiH JKakcapTy, CakTay
Mep3iMiH apTTBIpy, COHJAW-aK ilIeK MHKpPO-
OMOIIEHO3BIH KAIIBINIKA KENTIpyre BIKIal eTeTiH

NPOOHOTHUKANIBIK ~ KyJIbTypaJapMeH  LIY)KBIKTBI
OaitbiTy [15-17].
HItamaapaplH ~ OHTAMIbl  apaKaThIHACHIH

aHBIKTay/1a KeJeci pakropmap eckepineni:

- OakTepUsIap/bIH TEXHOJIOTHSIIBIK JKYKTe-
Menepre (KbI3AbIpy, KaKTay, Ty3/ay) TO31MILTIr;

- OWOJNOTHSUIBIK ~ OCJICeHAlI  3aTTap/ibl
CUHTE3/Iey Kabineri;

- Kaxerciz Mukpodiopara Kapchl aHTaro-
HUCTIK OEJICEHIUTITI.

ITamnapas! FEUTBIMU TYPFBLAAH ipiKTEY in
Vitro xaHe in Vivo 3epTTeysiep apKbUIbl HeTi31ee/Ii.
Byn 3eprreyinep MHKpOOPTraHU3MICPIIH  ©CYy
JTUHAMHKACHIH, OJAapJbIH METAa0OIHMKAIBIK Oel-
CEHJIUTITIH, COHJAi-aK JaiiblH ©HIMHIH OpraHo-
JISOTHKAJIBIK JKOHE MHKPOOHOJIOTHSIIBIK KOPCET-
KimTepiHe ocepin Oaranayra OaFbITTaIFaH.

CyT KBIIKBUIIB OaKTepUsiIap pepMeHTaIHS
MPOLIECIHAE JKETEKI pei aTkapaasl — CYT
KBIIKBIIBIH TY3y apKbUibl ojiap pH kepcerkimnin
TOMEHJICTII, MATOTeH]I KOHE MIAPTTHI MAaTOTSHII
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MHUKPOOPTaHU3MAEPAIH OCYiH TeXEeWi, COHBIMEH
KaTap WIYKBIKTBIH TEKCTypachl MEH JoMiH
skakcaptaasl. OyapablH IMIHAE SPEKIe KbI3bIFY-
HIBLIBIK TyabIpaThiHaap — Lactobacillus curvatus
xoHe Staphylococcus carnosus, onap eHaipicTik
ocepyiepre (KbUTYJIBIK OHICY, TY3/ay, BICTAY)
JKOFaphl  TO3IMIUTITIMEH  epeKmIeNneHeqi, Oy
oJlapabl MICIPUTIN-BICTANIFAH IIY)KBIK OHAIpyTe
apHaJIFaH OHTAMIIBI JaKbUIAapFa alHaIABIPAIbI.

TeXHONOTUSIBIK apTHIKIIBUIBIKTApIaH 06-
JeK, OVl MHUKPOOPTaHM3MIED OHIMIe KYMCaK
KBIITKBUTIBIK JOM Oepeli, XOII HiCiH jKaKcapTabl
JKOHE MPOOMOTUKANIBIK KacueTTepMeH OailbITasbl,
OyJ1 imex MUKPO(IOPACEIHBIH JKaFIaiibIHA OH 9cep
eTeni.

[TpoOuoTHKaNBIK ocep HETi3iHEH MHKPO-
OuonorusuiblK, caH kepceTkimTepi (1x107-1x108
KOE/r) apkpuier Oaramanmsl. Amaiina, mpoOHO-
TUKAJIBIK THIMIUTIKTI TOJBIK pacTay YIIiH iINn
VIVO 3epTTeysiep HeMece MOJCNBAIK TIKipudesep
Ka)KeT eKeHiH aTal oTKeH XoH. by OarbIT Oonmarak
3epTTeyJIep YIIiH MaHbI3/IbI OOJBIN TaObLIAIBI.

IIukizar Maccaceieiy, 0,01-0,03% wme-
IIePIHC allbITKBl KOCIIACHhIH SHT13y (pepMeHTaIus
MIPOIIECiHE JKOHE OHIMHIH KOHCHCTEHIIUSCHIHA TEPiC
ocep ermel, OeiceHIi MHUKPOOPraHU3MICPAIH
KETKUTIKTI KOHIIEHTPAIUSACHIH KaMTaMachl3 €TE/Ii.
Lactobacillus curvatus sxome Staphylococcus
Carnosus  IITaMAAPbIHBIH ~ OCBHIHAAH  OHTAWIIBI
KaTbIHACHI TEXHOJIOTHSIIBIK KepceTkirep (¢ep-
MEHTalMs, KYpBUIBIM, CaKTay Mep3iMi) MeH
(YHKIIMOHANIBIK KacueTTepAi (TpoOUOTHKAIBIK
acep, JKaKCapThUIFaH JOMJIK-XOII WIC CHIaT-
Tamarnap) yinecripyre MyMKiHAIK Oepei.

JKyprizinren 3eprreysiep KepceTKeHaeH, eT
Typamachl —AaIlllLITKBl KOCMACBIHBIH (KOMOWHa-
[UsUTaHFaH 3aKBACKa) MUKPO(MIOpackl JaMysl YIIIiH
KOJIAHJIBI OpTa OOJIBIN TAaOBLIAbI, OHBIH IKAJIIBI
muKizat MaccackiHnarsl memmepi 0,01 - 0,03%
OonraH ‘Kkarmaiima. MyHpmail no3anmay  KOFapbl
camanbl, alKbplH TYTBIHYIIBUIBIK KacueTTepi Oap
JKOHE KOChIMIIA maiinanbl acepi Oap micipimin-
BICTAJIFAH IIIY)KBIK ajlyFa MYMKIHJIIK Oepei.

JKana enimai xacayna «Jlroourennbckas» 1-
I CYpBINTHI MICIPUTIN-BICTANFAH NIY)KBIK perer-
typacbl Koinansuiiel (CT PK 1333-2005), oran cyT
KBIILIKBUIABI MHKPOOPTaHU3MAEP KOCMAChl E€HIi-
3iimi, Kypambiaga Lactobacillus curvatus xowe
Staphylococcus carnosus 6ap (kecre 1).
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Kecre 1. ITicipinin-pIcTaiafaH MY KBIKTapABIH OAKbUIAY KOHE TOKIPUOEIIK YATIICPIHIH pelenTypachl

ukizarrap, Kr bakputay yorici ToxipuOenik yarinep

Nel Ne2 Ne3
1-11i CypHINTHI CIHIPCI3NSHAIPIITEH CUBIP €Ti 65,0 45,0 45,0 45,0
[onrkaHbIH KBIPTHIC MalbI 35,0 - - -
CHUBIpABIH ilI-MaibI - 25,0 25,0 25,0
Kyc eri - 30,0 30,0 30,0
Bapbirsr: 100 100 100 100
CYT KBIIIKBLIIBI MUKPOOPTAHU3MIEP KOCTIACHI - 0,01 0,02 0,03
JoMaeyimrep MeH Kochilia MaTepusiianap, 100kr/kr
Ac Ty3b1 3,0 3,0 3,0 3,0
Hartpwuii autpuTi 0,01 0,01 0,01 0,01
Kant 0,2 0,2 0,2 0,2
Kapa OypbIin yHTarsI 0,1 0,1 0,1 0,1
Xormr wicTi OYPHITIT YHTAFBI 0,03 - - -
KapnamoH yHTarsI 0,03 0,03 0,03 0,03

CYT KBIIKBUIIBI MUKPOOPTaHU3M/IEP KOCTIa-
CBIMEH JalbIHAAFaH MiCIpUTIN-PICTAIFaH IIYXKBIK
KOFapbhl TaraMAbIK KYHIBUIBIKKA W€, O TeK €T
IIMKI3aThIHBIH JSCTYPJi KypaMbIMEH FaHa eMec,
COHBIMEH KaTap OaKTepusUIbIK MOJICHUETTEPI
KOJIaHYABIH apKachlHIa ajbIHFAaH KOCHIMIIA
(YHKIMOHANIBIK KaCHETTEPMEH A€ aHBIKTANAIbI.
OHIM  KypaMbIHIarbl KaHyaplIblK  aKybI3aap
TIHACPAIH CHHTE3l MEH OpTaHW3MHIH OMIpPIiK
(YHKIUSUTApBIH KOJJIAY VINH KaKETTI MaHBI3JIbI
aMUH KbIIIKBUIIAPbIHBIH K631 OOJIbIN TaObLIabl.
Maii ¢pakuuscbl OHIMIe KOFapbl YHEPreTUKAIIBIK
KYHJIBUIBIK Oepin KaHa KOWMai, HIBIPBIH/IBUIBIKTBI
KaJBIITACTBIPYFa  JKOHE JOMIIK  KachuerTepii

JKakcapTyFa Ja bIKmaln eredi. Mait kypambiHzaa
KAHBIKKAH OHE KaHBIKMAFaH Mai KbIIIKbIIIAphI
0ap, Oy MUOUATIK MPO(HUIBAIH TEHrepiMALTITIH
KamTaMacel3 ereai. Kemipcymap a3 mesmmepie
Ke3Jecenl, Heri3iHeH KOChUIFAaH KaHTTaH JKOHE
MHUKpPOOpPTaHU3MIEp MeTabO0MM3Mi HOTIKECIH/IE
Ty3UIeIi.

Ocpunaifia, micipiin-bIcTalFaH ITYKbIKTHIH
TaraMJIbIK KYHIBUIBIFBI aKybI3 OCH MalIbIH )KOFaph
MOJIIepiMEH aHBIKTaNabl, OYJ OHBI >KOFapHI
SHEPreTHKAJIIBIK YOHE KOPEKTIK OHIMIe alHall-
IeIpajbl. bakpliay jkoHe TKIpHUOETIK YITiUIepaiH
HETi3ri XUMISUTBIK KypaMm KepceTkimrepi 2-mii
KecTeze OepiireH.

Kecre 2. [Ticipinmin-picTanFaH MY KBIKTapABIH XUMHUSITBIK KypaMBbI (0aKpIIay xKoHE TOKIPUOCTIK YITiiep)

Kepcetkimrep «JTroburensckas» 1-cypemtel | 0,02% cyT KBIIIKBUIABI KOCTIACHI
MiCPUTiN-BICTaNFAH HIY>KBIK KOCBUTFaH Micipilin-plcTanFan
(CT PK 1333-2005) LIYIKBIK
(baxpuiay yiri) (Toxipubernik yJri)
Cy memrepi, % 45,0+0,3 50,0+0,3
AKybI3 MeJIepi, % 16,0+0,3 20,6+0,3
Maii memnmepi, % 36,5+0,2 25,4+0,2
Kemipcy memnmepi, % - 1,2+0,3
Munepaisl 3aTTap Meiepi, % 2,5+0,2 2,8+0,2
DHEPreTUKAIBIK KYHABUIBIFBL, Kkai/100 T 392,5+0,2 310,7+0,3

0,02% cyT KbIIIKBUIABI MUKPOOPTaHU3MIED
KOCIAachl EHTI3UITeH TOXIpUOeNiK MapTHsIaFbl
eHiMJIer1 aKkybI3 mejrepi 20,6%-ra neiiH apTThl,
OyJ1 KOHCUCTEHIIUSHBIH KaKcapybl MEH bLIFaJIIbl
yCTaIl TYpybIMEH OaiiIaHbICThI. MaiIbIH MacCaIbIK
yieci 36,5%-naun 25,4%-ra ToMen e, OyJ1 MaiiabIH
OipKeJKi TapanybIMeH TYCIHAIpiieai. JHepreTHKa-
NBIK KyHABUTBIK 392,5 xkan/100 r-nan 310,7
kkay/100 r-ra feiiid a3aiiblil, OHIMII JUETAILIK €TEI1.
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CyT KBIIIKBULIBI MHKPOOPraHU3MIIEp KOC-
TIACHIHBIH OHTAMIIBI KATHIHACKIH MaiIaaHy MiCipiIim
- BICTAJIFaH IIY)KBIK OHJIPICIHAC TEXHOIOTHSIBIK
KoHe (DYHKIMOHANJBIK KAacHeTTepAl apTThIpyFa
pIKnai ereni. XKyprizinreH 3eprreyinep «JIrodurens-
cKasp» 1-1mi cyphINTHI MiCIPUTIN-BICTAIFAH IIYKBIK
pelenTypacbiHa OIPIKTIPUITeH CYT KBIIIKBUIIBI
KOCIIaChIH €HIi3y AalbIH OHIMHIH (yHKLIMOHAIIBI -
TexHonormwsuiblk ~ Kacuetrrepin (DTK) skakcap-
TaTBIHBIH KOPCETTI (KecTe 3).
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Kecre 3. lllyxbikTapabiH butran 6aitnansicTeipy Kabineti (bIBK), putran ycraiiteia kabineti (bI¥K) sxone maii ycraiiTein
kabineri (M¥K) kepcerkimrepi

3eprrey yarinepi
. Kocbmia 1-mi cypeInThI 0,02% CKM 0,02% CKM
Kepcerkimrep KOMITOHEHTCI3 IIUKi «JIrobuTenbckas KOCITaChIMEH ILUKI KOCIacbIMEH
PTK €T TypaMachl TicCipuTin-bICTaIFaH €T Typamachl HicipiTin-pICTaNFaH
LIYKBIFBI IIYKBIK
BIBK, % 92,8 91,8 95,1 92,0
bI¥K, % 93,7 90,9 94,8 91,8
MYK, % 42,5 42,7 48,4 48,9

En xorapel bUIFan OalIaHBICTBIPY, BLIFAI
YCTaWTHIH JKOHE Mail YCTaWTBIH KaOimerrep
«Jlroburensckasty  1-mi  CYpBINTH  MicipuTin-
BICTAIFAH IIYXKBIK YITUIEpiHAE TipKeNnIi, OfaH
penent 6oiibrama 100 r Ty3ChI3 €T mmKi3aThiHA 2 T
CYT KBIIIKBUIABI MHKPOOPTaHU3MCP KOCIACHI
enriziired. Kypamananran kocnanblH — 0,02%
MeJIIepiHe muki er typamachiaiarsl bIbK 95,1%-
Fa JIefiH apTThI, an Jaibia eHimMaeri 0,2% xocnameH
92,0%-ra xerti. BI¥K 91,8%-man 92,0%-ra, an
MYK 42,7%-naun 48,9%-ra feiiin ecTi.

OHIM IIBIFBIMBI — OYJT TEPMUSUITBIK OHACYACH
OYpPBIHFHI J)KOHE KEHiHT1 OHIMHIH Maccachl apachlH-
JIaFbl AbIPMAIIBUIBIK PETIH/IE aHBIKTATIATHIH CaHIIBIK
KOPCEeTKIIl. OPTYpJIi €T eHIMAEPiHAe MIBIFBIMHbBIH
Melliepl ONapIblH KypaMbl MEH OHIIPICTIK
TEXHOJIOTHSI epeKIIeTiKTepiHne OalilaHbICTHI aifTap-
nelkTall  e3repyi MyMkiH. [licipimim-sictanran
IIYKBIKTAp JaWbIH OHIMHIH CATBICTHIPMAITBI TOMEH
HIBIFBIMBI (TY3CHI3 IIMKI3aT MaCCACHIHBIH IaMaMeH
60%-b1) apKbUIbl cumaTTaizaabl. MyHbIH cebeOi,
OCBHIHJIal IIIY)KBIK pelenTypackiHaa S%-ra neiiH cy
KOCBII/IbI, OJ1 TEPMUSUIBIK OHJIeY (IMicipy) Ke3iHme
OYIIBIKET TIHAEPIHIH aKybI3IapbIHbIH ICiHyiHE
BIKIAJ eTe/i. AKYBI3Jap/IbIH THPATAIHSCHI (hapi
KOJIEMiHIH IIY)KbIK OaTOHBIH]IA YIIFAIOBIHA OKETIIL,
JafibIH OHIMHIH IIBIFEIMBIH aPTTHIPAIBL.

Lactobacillus curvatus sxeme Staphylococcus
carnosus mramMAapel KIpeTiH CYT KBIIIKBUIIBI
MHUKPOOpPraHU3MIECP KOCIAChIH KOJIZaHy €T Typa-
MAacChIHJIaFbl OCJICCH/II KBIIIKBUIABIKTBIH ©3Tepy
JKBUTAAMIIBIFBI MEH CHUTIAThIHA, COHJAi-aK YIIKBITI
Mali KBIIIKBLUIIapbl MEH 00C aMUH KBIIIKBLUTIAPHIHBIH
JKUHAJTybIHA alTapiIbIKTal acep ereli. 3eprreyiep
KOPCETKEHJICH, CYT KBIIIKbUIIBI MUKPOOPraHU3MIEP
KOCIIACBHIHBIH MUKPO(MIOPACHIHBIH KapKBIHIBI JaMybl
(dapimTarel ilMIeK TasKMIaJapbl TOOBIHBIH Oak-
TepusuIapbiH  (KOIMU(GOPMABI MHUKPOOPTaHU3MEP)
TEXEeTN, ONApIbIH OIIiMiHE oKeNedi. AJBIHFaH
TOXKIpUOENIK HOTWKENep Oy KOCIAHBI IIYXKBIK
LIEXBIHBIH OHJIIPICTIK JKaFIalbIHIa THIMJII KOJIIaHyFa
MYMKIHIIK Oep/Ii.

ET eHiMepiHiH camachlH OaranayablH €H
MaHBI3/Ibl KpUTEpUITIepiHiH Oipi OJIapbsIH OpraHo-
JISNTHKAJIBIK ~ KacHeTTepi  OOJbIN  TaObLIabl.
OpraHoJIeNTHKAIBIK Tajl/iay HOTHXKeIepl eHIMHIH
TYTBIHYIIBUTBIK TAPTHIMABUTBFBIH aHBIKTAY 1A COHFBI
XoHe Irentynii ¢akropsap 0oJbIn TadbLIaIbl. by
OMICTIH apTHIKIIBUIBIFBI - TYC, IOM, XOII HIC JKOHE
KOHCHUCTEHITUS CUSIKTHI KOPCETKIIITeP/Ii KbUIIaM dpi
KEILICH/II TYPJAE aHbIKTay MyMKIiHIIriHAe. [IIyKbIK
OHIMJIEpIH OpTaHOJENTHKAIBIK Oaranay ymiH 5
OanpIK 1mkana OorbIHIIA KYprizinai. Hotmkenep 4-
11 KECTe/Ie KOPCETUITEeH.

Kecre 4. [Ticipinin-picTanraH MIY>KbIKTapIbIH OPTaHOJIENTHKAIBIK KOPCETKIIITEpi

«JTrobuTenbekas» 1-CyphINThI 0,02% cyT KBIIKBUIIB! KOCIIACHI KOCBUIFaH
. MCPITTiN-bICTAIFaH [IYXKBIK TMICipiTiN-bICTANFaH MIY)KbIK
Kepcerwim (CT PK 1333-2005) (ToxipuGenix yri)
(6axpinay yori)
ChIPTKBI TYpi 4,0 4,8
Tyci 4,2 49
I/IICI 411 417
Jomi 40 48
Koucucrenmuscer 3,9 47
3eprTeyiiep HOTHKECIHIE MiCIPLIiN-bICTaIFaH KOCIAChl  CHII3UINEH  TOKIPUOETIK  YITIHIH

IIYKBIKTapbIH (PH3UKA-XUMUSUTBIK KOPCETKIIITEPI,
SIFHA  Oakputay VATIHIH >koHE oHTaimel 0,02%
MOJIIIEPIHC CYT KBIIIKBIIIBI MHKPOOPTaHU3MIEP
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3eprTeyiep OapbIChIHOA albIHFAH MOJTiMETTepi
TOMEHJIE S5-111 KeCTee KOpCEeTIIreH
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Kecre 5. [Ticipinin-picTajiFaH MIY>KBIKTapIbIH (QU3UKa-XUMHSIIBIK KOPCETKILITEPi

Kepcerkimrep

«JIroburenbckas» 1-cyphInTs
TiCpuTin-bICTalIFaH MIY)KBIK
(CT PK 1333-2005)
(bakpLay yiri)

0,02% CYT KBIIIKBLIIBI
KOCIIachl KOCBUIFaH MicipiiIin-
BICTaJIFaH HIY>KBIK
(ToxipnbeniK yuri)

OpraHOJIeHTI/IKaJIbIK KepceTKimTep:

CBIPTKBI TYpI: bipkenki Oer, aJICi3 KBUITHIP Bipkenki 6et, aliKbIH )KbUITBIP
Tyci Bipkenki, KbI3FBUIT Bipkernki, ambiK KbI3FBUIT
Hici BICTAyFa TOH CUTIATTA BICTAyFa TOH CUIIATTA
Jomi BICTAJIFAH IIYXKbIKKA TOH BICTAJIFAH [IYXKBIKKA TOH JKOHE
TEHrepiMIi
Koucucrenmuscer Hxempi, con 6oc Con nkemi )KOHE THIFBI3AaY

Du3NKa-XUMHAIIBIK KOpceTKimTepi :

temneparypa, °C

Cy memmepi, % 45 50
Ty3 memmepi, % acmaysl THic 4 4
Hutput memmepi, % acmaysl Tric 0,005 0,005
JIafibIH OHIM IMIBIFBIMBI, %0 60 63

pH memmepi, 6ipiik 6,2-6,5 5,6-5,8
[Iy>KbIK OATOHBI KAJIBIHIBIFBIH/IAFbI or 0 no 12 or 0 no 12

MukpoOuo0I0rusIbIK KOpCceTKilTep:

1 r eHiM/E i1IEK TaAKIIACH] TOOBI
OaKTepHsUIaPbIHBIH 00JTYBI

PYKcAT eTimMen i

TaOBLIFaH YKOK

25 r eHIM/IE callbMOHEIA
OaKTepHUsIIAPBIHBIH 00JTYBI

PYKcaT eTimMen i

TaOBLIFaH YKOK

0,01 r eniMze cyab(OUTTI peayKIHSIalTHIH
KJIOCTPHUIHSIAPIBIH GOy B

PYKcAT eTimMen i

TaOBLIFaH YKOK

KMA®AHM, KOE/T (3kantsr a3po0ThI
MukpodopansH canbl, KOE/T)

1x10° 1x107-1x108

[icipimin-pIcTanFaH MIYKBIKKA CYT KBIIIKBLI-
JIbl MEKPOOPTaHU3MJIEp KOCIAachiH Kocy PH neHrelin
TOMEH/IETYyTe, MaTOreH i MUKPOQIOpPaHbIH OCYiH
TEXEyre >KOHE OHIMHIH KYPBUIBIMBIH JKaKcapTyFa
MYMKiHIIK O6epemi. CyT KbIIIKBUIIABI OaKTepusiap
HIYKBIKTB TPOOUOTHKANBIK KaCHETTEpMEH Oaiibl-
TBIN, TYTHIHYLIBIHBIH 1IIEK MHUKPOOHOLIEHO3BIH
XaxkcapTyra biknan ereni. CoHbIMEH Kartap, Oy
KOCTIa OPTaHOJICTITHKAIBIK KOPCETKIITepre acep
eTim, TmaTroreHai MHUKpPO(MIOpaHBIH ©CYiH Texel
OTBIPHIT OHIMHIH CaKTay MEp3iMiH y3apTyFa, TYCIH
JKOHE KYPBUIBIMBIH TYPaKTaHIBIPYFa KOMEKTECEII.
0,02% meuiIepinie KOChIIFaH THKIPUOETIK YiIriiep
CBIPTKBI KODIHIC, TYC, JIOM OHE KOHCHUCTEHIIMS
OoiibIHIIA eH Koraphl Oaranapap! anabl. COHbIMEH
KaTap, OaKpuIay Y/ITiCIHE KaparaH/a IIbIPbIHABLIBIFGI
MEH MKEMJILIITI )KOFapblUlaFaHbl OaifKaJI bl

MUKpOOHONOTHSITBIK KOPCETKIIITEPre CoM-
Kec, ToxipuOenik ynriiepae NpoOMOTHKAIIBIK
mrammaap 1x107-1x108 KOE/r Memuepinae aHbIK-
Tanapl, Oy QyHKIMOHATIBI ©HIMAEpTe KOHbUIATHIH
Taynanrapra coiikec keneni. Toxipubenik yirinepae
KMA®AHM kepcetkintiniH xorapbiiaysl (1x107—
1x10® KOE/r) xongaHfaH CYT KBIIIKbUIIBI
MHUKpPOOPTraHM3MIEPIiH KapKbIHABI 6CyiMeH Oaiina-
HBICTBI JKoHE OYJI (DYHKIIMOHAJIbI OHIMIECPIe TOH

22

kyobuteic. byn kepcerkimm CT PK 1333-2005
TajantapblHa COMKeC KeJeli, ONTKeHI MaTOreHIl
MHUKpoduiopa MyJiieM aHblKTanMmajisl. [laTorenmi
Mukpodopa (illek TasKmachkl, CaJIbMOHEIIA,
KIOCTpUnusiIap) Oipae-0ip YATieH aHBIKTaJIFaH
KOK.

Hoctypni  texHonorusiblk  cxema CKK
EHTI3UTyIMeH Kenecifiel e3repeii: CiHipci3aeHIipii-
TeH eT (CUBIp, MIOIIKA €Ti) YCaKTaJFaHHAH KeWiH, TY3
(NaCl), HaTpuii HUTPUTIHIH a3aUTHUIFAH MOJIIIEPi
(50-75 w™r/kr geiiH) JKOHE CYT KBIIIKBUIIBI
MUKpoopranmmiepain xKocnacel (10°-107 KOE/r
nmetin) kocwiiaapl. CK KocmacelH anablH  ana
oencenaipy (hepMeHTaIHsl) YChIHBLIAIbI, TY31aJFaH
typama 20-26°C temneparypana 12-24 carat yakpIT
Ootibl pepmeHTanusianansl. byn kesenge CKM
Oencenauiri xorapian, pH kepcerkimiin 5,3-5,8
JIeHreiline naediH TtemeHzaereni. byn mponecti
Oakpulay ©Te MaHbI3/bl, OUTKEHI ThIM KATThI
KBIIIKBUIaHFaH Typama (¢apir) eHiM carachiHa
Tepic acep ereni. PepMeHTanMsIAY asKTaIFaHHAH
KediH, Typama KaOBIKIIalapra TOJTHIPBLIAbI.
Keiiinri kesennepae (micipy, bICTay, KENTIpY)
JI9CTYPIIl TEXHOJIOTHsI OOMBIHINA XKYpri3inei, Oipak
BICTay Ke3iH/Ie CYT KbIIIKBUIIBI MUKPOOPTaHH3MIED
KOCITachl OpPEKETIiHEH TY3UIreH KBIMKBUI OpTa
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TYTIHAI» WICTEP/i KAKCHl CiHIpYTe BIKMAJ eTei.
[Ticipy ke3iHze cyT KBIIKBUIABI MHUKPOOPTaHU3M-
JICPAIH KOIIIUTIT )KOMBUIa B!, OipaK oJIap/IbIH acepi
cakTtanaapl. JlalibIH OHIMHIH CaIlaChlH KeIICHII
Oakpulay Keleci KepceTKilTep OOWBbIHIIA >KYpri-
311711 OPraHOJIENTHKAJIBIK KOPCETKIIITEPi (CBIPTKEI
TYP, TYC, Hic, 1oM, KoHcucTeHus (5 OabIK Kaia

OOWBIHIIA)); (U3WKA-XUMHUSUIBIK KOPCETKIIITEpi
(aky®bI3, Mali, Ty3, pH, SHEpreTHKaIbIK KYHIBUIBIK);
MHUKpoOHonorusiiblK kepcetkimTepi (KMADAHM,
maroreHni Mukpodiopa (iIeK TasKIIackl, Cajib-
MOHeIJa, KIOCTpuANs)): QyHKINOHAIIBIK-TEXHO-
norusuiblk kepcetkimrepi (bIBK, bI¥K, M¥K, enim
ITBIFBIMBI ).

Cyper 1. CyT KBIIIKBUIIB MEKPOOPTAHM3M/IEP KOCIACHIH KOJAAaHy apKBUIHI ITiCipiTiN-bICTaIFaH Iy KBIKTHIH

TCXHOJIOTHAIBIK CXEMaChl

InkizaTThl AalibIHIAY:
1-11i CYpBINTHI CUBIP €Ti MEH KYC €Ti CiHipJIepeH Ta3alaHblll, KeceKTepre OosiHe .
[Iukizar 0-2°C Temneparypara IeiliH CaTKbIHIATbLIA/IbL.

!

Erri ycakray :koHe TypaMaHbl JaiibIHAAY:
ET TopabIH TecikTepiHiy AuameTpi 2-3 MM OOJIAThIH €T TapTKBIIITA YCaKTalla bl.
Ty3, HaTpHU HUTPHTI, KAHT, JOMJCYIIITEp )KOHE CYT KBIIIKbUIBI MUKPOOPTaHU3M/IEPi KOCHLIA/IBL.
TapTbutFan eT GipTeKTi KOHCHCTEHIMSFa ACHIH TypaMa apajacThIPFhILITA apaacThIPbLIa bl

\4

Typamanbl BaKyyMIbI IITIPUIITIH KOMETIMEH TaOUFU HEMece JKacaH bl KaObIKIIaiapFa TOIThIPY

|

Heirpiznay:
I y>XKBIKTBIH KYpaMBIHAAFBI CYT KBIIIKBIIBI MUKPOOPTaHU3M/IEPiH OeICeHAIPY JKOHE TYCIH TypaKTaHIBIPY
yurin 4-6°C teMrieparypajia JxoHe CalbICThIpMalIbl bUFaIIBLIBIFE 85-90% OosarTeiH kamepana 12-24
caraT OOMBI yCTalabI.

|

TepMusJIbIK OHIEY:
90°C temmeparypana 1-2 carat 00iibl, HaHHBIH opTackiHaa 45°C TeMIrepaTypara >KeTKSHIIe TYTIHMEH
picTanazabl. LyxpikTeIH opTaceinga 70-72°C Temneparypara xxetkeniie 75-80°C temnepaTtypana
micipineni. 24°C Temriepatypania, Y3aKThIFbI 24 caraT CyHIK bicTay eTeai. LIIyKpIkTap Aymr kamepacsiHaa
10-12°C remneparypara AeiiH CaTKbIHAATHLUIAIEL.

l

Kenripy:
HIyxeIKTHI KenTipy Kamepachinaa 12-15°C remnepatypana sxone 75-80% caibiCThIpMarbl
BUTFAJIABIIBIKTA 5-7 KYH OOMBI ypbIc KOHCHCTEHIIMS MEH JaMTI'e KOJI JKeTKi3y YIIiH KenTipei.

|

JaiibiH eHiMHIH canacbIH 0aKbLIAY

l

Cakray:
icipinin-pictanraH myxeikrap 12-15°C Temneparypaja jxoHe ayaHbIH CATBICTHIPMAIIbI bUIFAIBUTBIFBI
75-78% 15 ToymiKTeH acIaiThIH yaKbITTa LTy Kyie caKTaiasl.
Bywin-ryitinren mryxeiktapabl cakray: 0...4°C temnepatypana 1 aiiman acnaiiasr.,
-7...-9°C temneparypana 4 aiian acmiaiipl.
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AKyprizinren 3eprreynep Herizinme Lacto-
bacillus curvatus sxone Staphylococcus carnosus
KYPaMBIHAAFbl CYT KBIIIKBUIABI MHKPOOPTaHU3M-
IepaiH apamac KOCHAchlH KOJAAaHy apKbLUIBI
MiCIpiTin-pICTaNFaH MIYKBIKTAPAbl OHIIPY TEXHO-
norusicel xacannsl (Cyper 1).

XKeTinaipinireH TeXHONOTUSIHBIH APTHIKIIbI-
neikTapel 0y1 CKM TaOuFu >KOJIMEH IMaTOTCHIIIK
kKoHe Oy3bUTy MHKpPOOPraHU3MCpiH Oacajpl,
OHIMHIH caKTally Mep3iMiH y3apTaibl. XUMHSIIBIK
KOHCEPBAHTTapbIH MOJIIEPIH a3aiiTyra HeMece
TOJIBIFBIMEH ayBICTBIpYFa MYMKiHAIK Oepeni. Tyci
HEFYPJIBIM TYPaKThl JKOHE TaOWFH, JOMi TOJNBIK,
KYMCaK KOHE BICTay Ke3iHAe KOJIJaHbUIFaH
TYTiHHIH WiCiHe TOoH cumarra Ooxamel. OHIMHIH
camacel MEH CaKTaly Mep3iMiHiH YJIFalobIHa
0ailJIaHBICTHI IIBIFBIHIAP bl a3alTyFa O0JIa b

Kopvimbinowt

CYyT KBIIKBUIAB  MHKPOOPTaHU3MAEPi
MiCIpiTiN-pICTaNFaH MIYKBIKTApAbl OHIIPY TEXHO-
JOTHSICBIHAA KOJIJaHy JOCTYpJi cama KepceT-
KIIITEPiH - J1OM, XOII HIC, TYC OHE KOHCHCTEH-
LUSHBI - JKaKCapTyMEH Karap, ©HIMJi KOCHIMIIA
(GyHKIMOHANIBl KacHeTTepMeH OaifbiTansl. by
IIYKBIKTApABl Oocekere KaliJeTTipeK eTei jKoHe
Ka3ipri 3aMaHfbl TYTHIHYIIBUIAPIBIH TaFaMIIbIK
KYHJIBUIBIKKA JKOHE OHIMHIH Malijajibl KacHheT-
TepiHe KOWBUIATHIH TalaNTapblHa COHKeC KeJelli.
CYT KBIIIKBUTIEI MUKPOOPTaHU3M/IEP KOCTIACHIHBIH
0,02% memnmepiHaeri OHTaWIBI yieci, KypaMbIHaa
Lactobacillus curvatus sxome Staphylococcus
carnosus 6ap MUKpPOOpPTaHU3MIEP TEXHOIOTHSIIBIK
TUIMITIK TI€H JaiiblH ©HIMHIH JKOFapbl TYTHIHY-
IIBLIBIK CallaChlH YHJIECTIPYi KAaMTaMachl3 €Te/I.
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BIOCHEMICAL TRANSFORMATION OF VIGNA RADIATA L. «<ZHASYL DAN»
SEEDS UNDER FERMENTATION WITH THE APPLICATION OF SUCROSE
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This study presents the results of investigating the effect of sucrose on the amino acid composition of germinated
mung bean seeds of the ‘Zhasyl din’ variety. Particular attention was paid to the dynamics of essential amino acids
(EAA), which determine the biological value of the product. Control samples without sucrose and experimental
variants with the addition of 2% sucrose were analyzed at 24, 48, and 72 hours of germination. The results showed
that the germination process is accompanied by significant changes in the amino acid profile, with sucrose acting as
a stimulating factor. The most intensive changes were observed between 24-48 hours, when the maximum
accumulation of both essential and some non-essential amino acids was recorded. In particular, the content of leucine
+ isoleucine increased from 2895 to 3654 mg/100 g, lysine from 1523 to 1838 mg/100 g, phenylalanine from 1486 to
1836 mg/100 g, and valine from 1178 to 1459 mg/100 g. In the control samples, the increase in these amino acids was
less pronounced. Additionally, an increase in aspartic acid + asparagine was observed (from 2658 to 3315 mg/100 g),
while glutamic acid + glutamine increased from 3966 to 4916 mg/100 g, confirming the activation of nitrogen
metabolism and enhanced proteolytic processes during germination. Visualization using graphs and a heatmap
confirmed that sucrose enhances the metabolic activity of sprouts, resulting in higher accumulation of free amino
acids. The obtained results demonstrate that sucrose supplementation during mung bean germination is an effective
method to improve their nutritional value and can be applied in the development of functional food products.

Keywords: Vigna radiata, germination, fermentation, amino acid composition, sucrose, essential
amino acids, functional foods.

CAXAPO3A KOJJAHBUIFAH ®EPMEHTAIIUA KAFIAMBIHIA VIGNA RADIATA L.
«GKACBLJ 19H» TYKBIMIAPBIHBIH BUOXNUMHUAJIBIK TPAHCO®OPMALUACHI
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byn 3epmmeyoe «Kacwin 0an» copmuinplly mawt myKbimMoapvli oHOIpy Ke3inoe caxapo3anvlly AMUHKbIUKbLIObIK
Kypamza acepi zepmmenodi. OHIMHIYN OUO0102UANBIK KYHOLLIbIZbIH AHBIKMAUMbBIH AAMACMbIPOUIMAUMbIL AMUH -
Kouuukolnoapoinviyy (EAA) ounamuracvina epexuie nazap ayoapuoinovt. Tanoayza caxaposacwiz 6axwliay yazinepi scone
OHOIpYOin 24, 48 scone 72 cazamuinoa 2% caxaposa Kocvlizan maxcipubenik nyckanap anvinost. Hamuoicenep onoipy
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npoueci aMUHKbLUKBLIObIK RPOPUNbLOIH eneyli 032epicmepimen Kamap Hcypeminin Kopcemmi, 0ya1 Kezoe caxaposa
BIHMAIAHOBIPYUILL (hakmop peminoe apekem emeodi. En KapKvinowt e32epicmep 2448 cazam apanvizvinoa 6aiikanosl, oyn
Ke30e anmacmulpbliMaimoli JHeaHe Keloip anmacmulpoliamsli AMUHKLUKBLIOADBIHGIH €H HCO2APbl HCUHAKMATIYbL
mipkenoi. Aman aumkanoa, neiyun ycone uzoneiuyunniy monuepi 2895-men 3654 me/100 2-2a, nusunning monwepi 1523-
men 1838 m2/100 2-2a, ghenunananunniy monuwepi 1486-oan 1836 m/100 2-2a, an eéanunniny monuwepi 1178-0en 1459 m2/100
2-2a Oeitin apmmol. baxwinay ynzinepinoe 0y amuHKbIKbLI0GPBIHBLY 0CYI ailmapaviKmait momen 6010vl. Conbimen
Kamap acnapazun KbluKbliibl MeH acnapazunHin monuepi 2658-0en 3315 mz/100 2-2a, an zniymamun KbluiKblisl MeH
nymamunniny monuwepi 3966-0an 4916 m2/100 2-2a deiiin apmransl 6aiiKandbl, OY1 A30M AIMACYbIHBIY Oe/1CeHOLIeHYiH
JHcane OHOIpY HapvlCblnOa RPOMEOIUMUKATBIK POy ecmepOiy, Kyuieroin kopcemedi. I padhuxmep men sicwiny kapmacel
mypinoezi euzyanuzayusa caxapo3anvly OCKIHOEpOiH MemadoIuKanvlK OenceHOinizin Kyueumeminin ieane 6oc
AMUHKBIUKBLIOAPBIHBLY HCOZAPbL HCUHAKMATYbIH KAMMAMACHL3 ememinin pacmaovl. AbIH2AH HIMUdICENEp Mawl
MYKbIMOapvli OHOIPY Ke3inde caxapo3a KocyOblH 01apOoblH, mazamoblK KYHObLIbIZbIH apHMbIPyObly, mMUiMoi 20ici eKeHin
JHCoHe PYYHKUUOHAIObI Ma2am OHIMOEPIH 23ipaeyoe Koa0any2a 601amslHblH Kopcemeoi.

Herisri ce3mep: Vigna radiata, ennipy, ¢epMenTanusi, aMMHKBIIIKBUIIBIK KypaM, caxapo3sa,
AJIMACThIPbUIMANTBHIH AMMHKBIIIKbLIAAPbI, (YHKIMOHAJIbI TAFaM OHIM/Iepi.
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B Odannom uccneoosanuu npeocmasnenst pe3yismanvl U3yUeHUs 6IUAHUA CAXAPO3bl HA AMUHOKUCTOMHbLI
cocmae npopouiennvix ceman mauia copma «Kacwin 0an». Ocodoe enumanue yoenieHo OUHAMUKE HE3AMEHUMbBIX
amunokuciom (EAA), komopwie onpedensiom 6Guonozuueckyrwo ueHnocms npodykma. Ananuzy nooeepzanucs
KOHmMPONbHbIE 00pazyubl 6e3 caxaposvl U IKCREPUMEHMAIbHbLE 6apuanml ¢ 0ooasnenuem 2% caxaposol uepes 24,48 u 72
yaca npopawueanus. Pezynomamol nokasanu, umo npouecc npopawiuaHUs CONPOBOHCOAEMC 3HAUUMEIbHLIMU
UBMEHEHUAMU AMUHOKUCTIOMHO020 NPOdUIA, PU IMOM caxapo3a evicmynaem Kax cmumynupyrouwguii gpakmop. Hauoonee
UHMEHCUBHbIE UIMEHEHUA HADII00aNUCh 8 unmepeane 24—48 uacos, Kozoa GuKcuposanocb MaKcumanbHoe HaKON1eHue
KAK He3aMeHUMbIX, MAK U HEKOMOPbIX 3AMEeHUMbIX amunokuciom. Tak, codepicanue neuyuna u uzoneiyuna
yeeauuunocs ¢ 2895 00 3654 m/100 2, ruzuna — c 1523 00 1838 m2/100 2, henunananuna — c 1486 0o 1836 m2/100 2, a
sanuna — c 1178 00 1459 m2/100 2. B Konmpo/ibHbIX 00pa3uax npupocm ImMux AMUHOKUCIOM ObLl MEHEe 6bIPANCCHHBIM.
JlononnumensHo ommeueHo noGvIMEHUE COOCPHCAHUA ACRAPAZUHOB0I Kucioml u acnapazuna (¢ 2658 0o 3315 m2/100
2) u znymamunosoi kuciomot u 2rymamund (c 3966 0o 4916 m2/100 2), umo noomeepicoaem aKmMueU3AUUIO A30MHOZ0
00Mena u ycunenue npomeorumudecKux npoueccos 8 xode npopawiueanus. Busyanuszayus 6 eude zpagpuxos u mennogoii
Kapmul nOOmMeepouna, Ymo caxapo3a ycunugaem mMemapoiuiecKyro aKmueHoCms nPpopoCmKos8, odecneuusas bonee
8blCOKOE HAKONIeHue c60000nbIX amunoxkuciom. Ilonyyennvie OanHble NOKA3bI8AIOM, YN0 000a8IEHUE CAXAPO3bl RPU
NPOPAUUBAHUU CEMAH MALUA AGNACICA IPPEKMUBHBIM CHOCOOOM NOBBIMUECHU UX RUWEBOIl UEHHOCIU U MOJHCem Oblmb
UCHOIb308AHO NPU PA3PABOMKE YYHKUUOHATILHBIX RPOOYKMOE RUMAHUA.

Kuarouesbie cioBa: Vigna radiata, npopammBanue, pepMeHTaIHSI, AMUHOKUCJIOTHBIH COCTaB,
caxapo3a, He3aMeHMMble AMHHOKHCJI0ThI, PYHKIHNOHAIbHbIE NPOAYKTHI NUTAHUS.
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Introduction

Protein is a major macronutrient essential for
growth, tissue repair, and metabolic regulation. For
adults, the recommended daily intake is 0.8-1.0 g/kg
of body weight, or on average 50-70 g [1]. Protein
deficiency in the diet is associated with underweight,
impaired development of muscle and bone tissue,
weakened immunity, and reduced cognitive
functions. In countries with limited access to animal
proteins, plant sources serve as a key factor in
ensuring nutritional security [2].

Mung bean seeds (Vigna radiata L.) are
considered a promising source of plant protein, with
a dry matter content of 21-24 g/100 g. An important
advantage of mung beans is their balanced amino acid
composition: along with high levels of aspartic and
glutamic acids (up to 2.5-3.0 g/100 g each), the grain
contains significant amounts of lysine (1.5-1.7 ¢/100
g) and leucine (1.7-1.9 g/100 g), which are deficient
in most cereals [3]. Moreover, the protein digestibility
coefficient exceeds 85% [4]. Thus, mung beans are
among the most balanced legumes in terms of amino
acid profile.

Fermentation is a process in which both
endogenous and microbial enzymes are activated,
leading to protein hydrolysis and accumulation of
free amino acids. According to the literature, the total
concentration of free amino acids in legumes
increases by 20-40% after fermentation [5]. For
example, leucine content in germinated mung beans
after 48 h of fermentation increases from 1.7 t0 2.3
0/100 g, lysine from 1.6 to 2.1 g/100 g, and threonine
from 0.7 to 1.0 g/100 g [6]. This increase is explained
by the activation of proteases and transaminases,
which break down storage proteins into more
digestible forms. In addition, fermentation reduces
antinutrients such as protease inhibitors and phytates,
which limit amino acid and mineral absorption. Thus,
fermentation is considered a promising approach to
enhancing the biological value of legume proteins [7].

The addition of sucrose to the fermentation
medium has a dual effect. First, sucrose serves as an
energy source for microorganisms and stimulates
their metabolic activity. Second, the presence of
carbohydrates accelerates seed germination and
activates endogenous enzymatic systems. Studies
show that when 2% sucrose is introduced into the
germination medium, a rapid increase in free amino

acids is observed: aspartic acid rises by 18%,
glutamic acid by 22%, and lysine by 25% compared
to the control without sucrose [8]. The most
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pronounced changes are recorded at 48 h, when the
total amino acid pool reaches its maximum and the
proportion of essential amino acids increases by 15—
20%. These results confirm that sucrose plays a key
role in regulating biochemical processes, ensuring
optimal conditions for amino acid accumulation.

Despite numerous publications on legume
fermentation, systematic studies on the effect of
sucrose on the amino acid profile of mung beans of
specific varieties remain scarce. For the variety Vigna
radiata L. ‘Zhasyl dan’, common in Kazakhstan,
such data are lacking. Yet varietal characteristics may
significantly affect germination rate, enzyme activity,
and the pattern of amino acid changes.

This article presents an analysis of the content
of 17 amino acids in Vigna radiata L. ‘Zhasyl dan’
seeds fermented with sucrose. The study covers four
time points—0, 24, 48, and 72 h—allowing us to
trace the dynamics of protein biochemical
transformations. The aim of the study is to identify
patterns of amino acid composition changes and to
determine the optimal time for maximum
accumulation of free amino acids under sucrose-
assisted fermentation [9].

Materials and research methods

Seeds of Vigna radiata L. variety ‘Zhasyl dan’
from the 2024 harvest were used in this study. The
average content of crude protein in the initial samples
was 21.0 £ 0.3 g/100 g dry matter, fat — 2.3 + 0.1
0/100 g, and carbohydrates — 55.0 + 0.5 ¢/100 g.

Seeds were germinated for 72 hours in a
medium  supplemented with 2%  sucrose.
Fermentation was carried out using specialized
equipment — the Householder Sprouting Machine —
which provided controlled water supply, aeration, and
maintenance of optimal humidity for growth and
enzymatic activity. Samples were collected at 0, 24,
48, and 72 h. Control samples were incubated in
distilled water without sucrose. Each measurement
was performed in triplicate.

The amino acid profile was analyzed using
high-performance liquid chromatography (HPLC)
with  pre-column  derivatization by ortho-
phthalaldehyde. For protein hydrolysis, the acid
method was applied (6 N HCI, 110 °C, 24 h) [10]. The
detection limit was 0.05-0.10 mg/g for different
amino acids.

Results are expressed as mean + standard
deviation (n = 3). One-way analysis of variance
(ANOVA) followed by Tukey’s post hoc test at a
significance level of p < 0.05 was used to assess
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differences between time points. The Benjamini—
Hochberg correction was applied to control for
multiple comparison errors.

Statistical processing and visualization were
performed using GraphPad Prism 9.0. Heatmaps of
the dynamics of 17 amino acids (z-score
normalization by rows), grouped bar charts of the
amino acid profile at each stage, line graphs of
temporal changes in the total amino acid pool and
specific groups (e.g., essential amino acids), as well
as pie charts for assessing the relative contribution of
amino acids to the overall profile were constructed.
The use of GraphPad Prism enabled the integration of
statistical analysis and graphical visualization within
a single environment [11].

The method of acid hydrolysis followed by
HPLC determination of amino acids is considered the
standard for the analysis of legumes. According to the
literature, variation in the content of individual amino

acids during repeated measurements does not exceed
5% [12], which is consistent with the present results.
The use of sucrose as a substrate is explained by its
ability to stimulate enzymatic processes and enhance
the accumulation of free amino acids.

Results and discussion

In Vigna radiata L. ‘Zhasyl dan’ seeds
fermented with 2% sucrose, the content of 17 amino
acids was analyzed at four time points (0, 24, 48, and
72 h). The total amino acid content increased from
22,736 mg/100 g at the initial stage (0 h) to 24,742
mg/100 g at 24 h, reached a maximum at 48 h (26,768
mg/100 g), and slightly decreased by 72 h (25,836
mg/100 g). Thus, the overall increase by 48 h was
approximately 18% compared to the baseline, which
is consistent with literature data on peak
accumulation of free amino acids at intermediate
stages of legume germination [13]. The data used in
the table are available in the Zenodo repository [14].

Table 1. Amino acid content (mg/100 g dry matter) in Vigna radiata L. ‘Zhasyl dan’ seeds during fermentation with sucrose.

Amino acid Oh 24 h 48 h 72 h
Aspartic acid + 2658 2938 3315 3213
Asparagine

Threonine 605 668 729 724
Serine 1142 1275 1428 1326
Glutamic acid + 3966 4417 4916 4743
Glutamine

Glycine 725 816 898 857
Alanine 853 959 1071 1091
Valine 1178 1350 1459 1408
Methionine 278 306 337 332
Leucine + 2895 3233 3654 3489
Isoleucine

Tyrosine 699 775 857 806
Phenylalanine 1486 1642 1836 1796
Lysine 1523 1688 1838 1816
Histidine 618 694 765 724
Arginine 1679 1867 2040 1969
Proline 956 1061 1173 1142
Cysteine 73 82 90 87
Tryptophan 205 224 250 235

Growth in amino acids was observed for most
components. Thus, the content of aspartic acid
(together with asparagine) increased from 2658
mg/100 g to 3315 mg/100 g at 48 h (+25%), while
glutamic acid (together with glutamine) rose from
3966 mg/100 g to 4916 mg/100 g (+24%). Among
the essential amino acids, the most pronounced
changes were recorded for lysine, which increased
from 1643 mg/100 g to 2017 mg/100 g (+23%), and
leucine, which increased from 1520 mg/100 g to 1793
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mg/100 g (+18%). The level of threonine increased
from 605 mg/100 g to 729 mg/100 g (+20%). These
changes are of particular importance since lysine and
threonine are considered limiting amino acids in
cereal crops [15].

For example, leucine content increased by
almost one third, and lysine by 20-25% compared to
the control. This is especially significant because
these amino acids are critical for forming a complete
amino acid profile. At the same time, without sucrose
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supplementation, the values at 48 h were lower, and
by 72 h there was a tendency toward stabilization or
even a decrease in certain amino acids.

The sucrose treatment also demonstrated
higher values of isoleucine and phenylalanine (an
increase of 15-18% relative to the baseline), whereas
without sucrose the increase of these amino acids did
not exceed 5-8%. This dynamic indicates that
additional carbohydrates serve as an energy substrate
for sprout metabolism, stimulating protein synthesis
and the release of free amino acids.

Thus, sucrose acts as a catalyst of amino acid
metabolism, ensuring the retention and accumulation
of essential amino acids throughout the germination
period. The most pronounced effect was observed
during the interval of 24-48 h, which can be
considered the optimal window for obtaining samples
with enhanced nutritional value.

Aspartic acid + Asparagine
Threonine

Serine

Glutamic acid + Glutamine
Glycine

Alanine

Valine

Methionine

Leucine + Isoleucine
Tyrosine

Phenylalanine

Lysine

Histidine

Arginine

Proline

Cysteine

Tryptophan

Amino acid

Figure 1. Dynamics of 17 amino acids (0, 24, 48, 72 h).

The heatmap shows the concentrations of 17
amino acids in Vigna radiata ‘Zhasyl dan’ seeds
during fermentation with 2% sucrose at 0, 24, 48, and
72 h (mg/100 g dry matter). The maximum increase
was observed at 48 h (especially for Glu+Gln and
Leu+lle), followed by stabilization or moderate
decline at 72 h.

In this study, special attention was given to
the dynamics of essential amino acids (EAA), since
they determine the biological value of proteins and
are critically important for the human body. The
EAAs include leucine, isoleucine, valine, lysine,
threonine,  methionine, phenylalanine, and
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For a more comprehensive visualization of
changes in the amino acid profile of mung bean seeds,
a heatmap was constructed, reflecting the dynamics
of all 17 analyzed amino acids in both control
samples and sucrose-supplemented variants at
different time points (0, 24, 48, and 72 h). This format
clearly demonstrates not only individual changes in
each amino acid but also the general patterns of
metabolic shifts during germination.

The use of a heatmap makes it possible to
quickly identify amino acids with the highest increase
(represented by more intense colors) and to compare
their dynamics between variants with and without
sucrose. This is particularly important for

understanding which amino acids contribute most to
enhancing the nutritional value of the fermented
product.

4000

3000

2000

1000

24 48 72
Time (hours)

tryptophan. These amino acids are not synthesized in
the human body and must be obtained from the diet;
therefore, their quantitative content in the studied
material is a key indicator.

Based on the measurements, it was found
that the accumulation dynamics of EAAs varied
significantly depending on the germination
conditions of mung bean seeds. To visualize these
differences, a graph (Figure 1) was constructed,
illustrating the changes in the total and individual
content of essential amino acids in the control
samples and in the sucrose-supplemented variants at
different time points (0, 24, 48, and 72 h).
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Figure 2. Dynamics of the total content of essential amino acids (0-72 h).

According to the figure, the total content of
essential amino acids (EAA) in mung bean seeds
showed a clear positive trend during germination in
the sucrose-supplemented medium. In the control
sample (0 h), the total amount of EAA was 8,788
mg/100 g, while after 24 h in the sucrose treatment
the value increased to 9,805 mg/100 g, corresponding
to an increase of approximately 11.6%. The highest
accumulation was observed after 48 h, reaching
10,868 mg/100 g, which represents an increase of
about 23.7% compared with the initial sample. The
most pronounced growth was observed for leucine +
isoleucine (2,895 — 3,654 mg/100 g), lysine (1,523
— 1,838 mg/100 g), valine (1,178 — 1,459 mg/100
g), and phenylalanine (1,486 — 1,836 mg/100 g),
indicating activation of proteolytic processes and
enhanced amino acid accumulation during
germination

The obtained data confirm that fermentation of
mung bean seeds with sucrose contributes to a
targeted increase in their protein value due to the
growth in essential amino acid content. This makes
the technology particularly promising for the
development of functional food products—from
gluten-free bakery items to instant beverages [16].
The optimal fermentation time of 48 h may be
recommended as a standard technological regime for
producing intermediates with enhanced amino acid
value. Furthermore, the use of sucrose as a
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biochemical activator opens possibilities for targeted
modification of protein composition and adaptation
of technologies to specific mung bean varieties. From
a practical perspective, this technology can be
integrated into the production of plant protein
concentrates and specialized products for children’s,
sports, and medical nutrition [17]. In the long term,
the application of sucrose-assisted fermentation
allows the expansion of the range of functional
products, enhances their biological value, and ensures
the sustainable use of plant resources, which is of
great importance for food security.

Conclusion

The analysis demonstrated that mung bean
germination is accompanied by significant changes in
the amino acid profile, with sucrose supplementation
exerting a pronounced stimulating effect. The
greatest increase was recorded for essential amino
acids, particularly leucine, isoleucine, lysine, and
phenylalanine, which substantially enhances the
biological value of the product. At the same time, an
increase in aspartic and glutamic acids was observed,
both of which play a key role in metabolic processes
and nitrogen balance.

The most intensive changes occurred within
24-48 hours of germination, when sucrose-treated
samples exhibited peak values for most amino acids.
In contrast, control samples without sucrose showed
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a less pronounced dynamic, and at later stages (72 h)
some parameters tended to stabilize or even decline.

Thus, the results confirm that sucrose
supplementation is an effective factor of metabolic
activation, contributing to the accumulation of free
amino acids and enhancing the nutritional value of
germinated mung bean seeds.

The practical significance of this study lies in
the fact that the obtained data can be applied in the
development of functional food products, including
instant amino acid - enriched beverages and
specialized food ingredients. This makes sucrose-
assisted germination a promising direction for the
food industry and dietetics.
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KOHAK)XYTEPI EHI'T3LITEH BOPJIAKBLTAMTBIH KAC IPI KAPAFA
APHAJIFAH KYPAMA KEM PELIENITEPIH )KACAY
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(«AamaTtsl TexHOIOTHsIIBIK YHUBepcuTeT» AK, Kazakcran Pecmy6inkacsl,
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ABTOpP-KOPPECTIOHACHTTIH 3MMeKTpoHIbIK nomracer: abithek.ainurll@gmail.com*

Maxanaoa 6opoaxvinaiimsin dcac ipi Kapaza apHanan Kypama iHeem KYpamvlHOazbl KeH KOJI0AHbLAAMmblH
HCEMOIK JHcy2epiHil, OPHBIHA KYAHUWIBUILIKKA MO3IMOI JHeep2ilikmi H#ceMOiK KOHAKIHCY2epini enzizy Kapacmulpoliobl.
Kazaxcman Pecnydnuxacelnoa ayvln wiapyauisliaviebl 0HOIPICIH JpmMapanmaHoblpy Heane a3blK-myniK Kayincizoicin
KAMMmMamacolz emy Hcaz0aublHoa Man a3plKmolK O0JIHOI  0aKplioapowvl ocipydi Oamvlmyovly ajeyemi 30p.
Kazakcmanoazol Konaxycyzepi Hapvizvl KApKbIHObL 0amMbli Keeli, Oyl azpapivlK ceKmop mapanvliHan ocin Keie
HCAMKAH Kbl3bl2YUWIBLIbIKIEH cunammanaovl. Knumammeor jcone ezic ankanmapulHuly, Ya2aiobli ecKepe Omuipoln,
KoHaxicyzepi 0acmypii 0an0i 0aKplioapea mapmulmosl danamaza aiinaiyda. Kazaxcmannoiyy 0a10i dcone Kanmmul
KOHaKIICy2epi copmmapuii Heane wiemeoiK ceneKyuAnpl 3epmmey Hezizinoe 0aapovlh, He2i3zi IKOHOMUKATBIK, KYHObL
bencinepine oaza oepindi. Konaxycyzepiniy «Bonscckoe 51» scone «Carxceny copmmapel snco2apvl OHIMOINIZiMeH,
CadabIHbIH WBIPLIHBIHOAZEL KAHIMMbIH MAKCUMA0bL MOJIUEPIMEH, COHOAN-aK KYP2aK 3am neH 0IHHIY MOJ1 OHIMIMeN
epexkwenenedi. byn copmmapowt evlnvimu mekemenep (CeneKUUANLIK OPMATLIKMAP) CENEKUUAOA IHCAWA COPMMb
Kypyouiy 6ac nvicanoapsl peminde naiioananadwvl sxncane Conmycmix Kazaxcman o0avicolHvll azpoKypulabimoapsl
MeH Wapya KoMNcaablKmapblHa YcblHAobl. Odeduem 0epeKkmepi KOHAKIICY2ePiHiy KyaHubliblKKa me3imoi, KopeKkmik
KYHOBLIBIZLIHBLH HCO2APbl eKEHOIZIH JcaHe DACKA a3blK mypJiepin aimMacmulpa aiamulHObIZbIH, MAJl WADYAULbLTbIZbIH
oamvimyza bIKnaa ememindizin kopcemeodi. JKypeizinecen 3epmmeynepoiyy Homudicenepi apmypai ayoanoapoa
OHIMOINIZI Jco2apbl KOHAKIICY2epi copmmapvli RAOA1aHYOblH KeH nepcneKmueacvl kopcemedi. bopoaxvinaimuin
Jrcac Ipi Kapaza apuanzan madicipube Kypama nceminoezi dncemoix cyzepini 25%, 50%, 75% oacone 100%
KOHaKpicyzepimen aamacmolpy peyedin ecenmey namuceci 100 k2 scemoezi scemoix Gipnix kopcemxiwi maycipuoe
yazinepinde Oakvliaymen canplCmulpanoa MmoMeHOe2eHin, ananuda Hopma manadvlna cail eKeHOIi2iH, an WuKi
npomeun Moauepiniy OaKbLIAY HYCKACLIMEH CAIbICMBIPRANOA MANCIPUOE MONMAPBIHOA HCOAPHLIIAAHBL OAUKAObL.

Herisri ce3aep: KypaMa :kem, pelent, KyMaii, kac ipi Kapa, XUMUSUIBIK KypaMm.

PA3BPABOTKA PEHEIITOB KOMBUKOPMOB JIUJIS1 OTKOPMA MOJIOJHAKA
KPYIIHOI'O POI'ATOI'O CKOTA C HCITIOJIB30OBAHHUEM COPI'O

A. E. ABUTBEK ", C.T. XUEHBAEBA, JI. JKOJIFOJI/IbI, A.A. KEPUMBAEBA

(AO «AnmMaTHHCKMII TeXHOIO0THYeCKMiT yHUBepcuTeT», Pecnybnka Kazaxcran,
050012, r. Anmarsl, yJ. ToJe 6u, 100)
DJekTpoHHas oYTa aBTopa Koppecnonaenra: abitbek.ainurll@gmail.com*

B cmambe paccmampugaemcs eneopenue 3acyxoycmonuugoi Mecmnoi KoOpmoeoii copzu 8 Kauecmee 3ameHbl
WIUPOKO UCRONIL3YEMOUl KOPMOBOT KYKYPY3bl 8 COCIAGe KOMOUKOPMO8 0Nl MONOOHAKA OMKOPMOYNHO20 cKoma. B
Konmekcme Ougepcuuxayuu cenbCKoX03aiCMEeHH020 NPOU3BO0CmMea U obecheueHus npooo6oIbCMEEHHON
oezonacuocmu ¢ Pecnybonuxe Kazaxcman cywjecmeyem 60abuioil nOmeHyuan 03 pa3eumus KOPMoOGbIX 3PHOBHIX
Kynomyp. Peinok kopmoeoii copeu ¢ Kazaxcmane pazeueaemcs Obicmpolmu memnamu, 4mo XapaKmepusyemcs
pacmywjum UHMEPECOM CO CHOPOHbBL CebCKOXO03AlCMEeHH020 cekmopa. C yuemom Kiumama u yeeaudenus
RAXOMHBIX 3eMeNlb KOPMOGAs KYKypy3d CHIAHOGUMCA NPUGNEKAMENbHOU AlbMEPHAMUGOT MPAOUUUOHHBIM
3epnosbim Kynomypam. Ha ocnoee usyuenus 3epHOGbIX U CAXAPHBIX COPMOE KA3AXCMAHCKOW U 3apydeicnoil
cenekyuu 0Ovla nPoeedeHda OUeHKA UX OCHOGHBLIX IKOHOMudecKux xapakmepucmuk. Copma Kopmoeoil copu
«Bonarcckoe 51» u «Casiceny omauuaromcs vlCOKoil NPOOYKMUBHOCHIBIO, MAKCUMATbHBIM COOEPIHCAHUEM caxapa é
CoKe cmeois, a MAKdHCe GbICOKOU YPOIHCAUHOCHIBIO CYX020 8eU{eCEA U 3epHA. IMU COPMA UCNOJIBIYIOMCA HAYUHBIMU
yupescoenuamu (CeleKUUOHHbIMU UEHMPAMU) 6 Kauecmee OCHOBGHBIX O00BbEKMO6 C030aHusi HOGbIX COPMOE 6
CeleKyuU U RnPeonazaiomcs CeibCKOXO03AUCMEeHHbIM cmpyKkmypam u xo3zsatcmeam Cesepo-Kazaxcmanckoii
oonacmu. Jlumepamypnoie dannvle ceudemenbCmeyiom 0 mom, Ymo cop2o 3acyxoycmouuuea, ooaadaem evlCOKoU
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RUMAamenbHol YEHHOCMbIO U MOXHCEM 3aMEHAMb Opy2ue 6Udbl KOPMOG, CROCOOCMEYA PA3GUMUIO HCUBOMHOE00CMEA.
Pezynomamut  nPOGEOEHHBIX  UCCNE006AHUII  YKA3bIGAIOM  HA  WUPOKUE NEPCREeKMUGbl  UCHOIb306AHUS
BLICOKOYPOICATIHBIX COPMOE COP20 6 PA3IUYHBIX pecuonax. Pesynomamol pacuema peyenmypol 3amensvt KyKypy3sl Ha
copzy Ha 25%, 50%, 75% u 100% 6 sxcnepumenmanbHOM KOMOUKOpME 0151 MOJIOOHAKA HA OMKOPM ROKA3AIU, YMO
nokasamenv Kopmoeoii eounuybl na 100 k2 Kopma 6 IKChEPUMEHMANBHBIX 00PA3UAX CHUUICA RO CPAGHEHUIO C
KOHMPOAbHOIU 2PYRNOIl, HO COOMEEMCHMEO6Al HOPME, G KOJIUYECHIBO CbIPO2O RPOMEUHA YPEETUYUNOCh 6
IKCREPUMEHMAILHBIX ZDYRNAX RO CPAGHEHUIO ¢ KORMPOIbHOU ZPYRNOIL.

KiioueBble cioBa: KOMOMKOPM, peleNT, COPro, MOJOAHAK KPYMHOI0 pPOraroro cKora,
XHMHUYECKHH COCTAB.

DEVELOPMENT OF RECIPES FOR COMBINED FEED FOR
FEEDING YOUNG CATTLE USING SORGO

A.E. ABITBEK ", S.T. ZHIENBAEVA, L. ZHOLBOLDY, A.A. KERIMBAEVA

(JSC "Almaty Technological University**, Kazakhstan, 050012, Almaty, Tole bi st., 100)
Correspondent author email: abitbek.ainurl1@gmail.com*

The article discusses the introduction of drought-resistant local feed sorghum as a substitute for widely used feed
corn in compound feed for young fattening cattle. In the context of diversifying agricultural production and ensuring
food security in Kazakhstan Republic, there is great potential for the development of feed grain crops. The feed sorghum
market in Kazakhstan is developing rapidly, which is characterized by growing interest from the agricultural sector. Given
the climate and the increase in arable land, feed corn is becoming an attractive alternative to traditional grain crops.
Based on a study of grain and sugar varieties selected in Kazakhstan and abroad, an assessment of their main economic
characteristics was carried out. The feed sorghum varieties “Volzhskoe 51” and “Sazhen” are distinguished by high
productivity, maximum sugar content in the stem juice, as well as high dry matter and grain yields. These varieties are
used by scientific institutions (breeding centers) as the main objects for creating new varieties in breeding and are offered
to agricultural structures and farms in the North Kazakhstan region. Literature data indicate that sorghum is drought-
resistant, has high nutritional value, and can replace other types of feed, contributing to the development of animal
husbandry. The results of studies indicate broad prospects for the use of high-yielding sorghum varieties in various
regions. The results of calculating the recipe for replacing corn with sorghum by 25%, 50%, 75%, and 100% in
experimental compound feed for young animals for fattening showed that the feed unit index per 100 kg of feed in the
experimental samples decreased compared to the control group but corresponded to the norm, and the amount of crude
protein increased in the experimental groups compared to the control group.

Keywords: compound feed, recipe, sorghum, young cattle, chemical composition.

Kipicne Kazakcranna 2024 »xpuineiH 1 Kapaia-
KazakcTaHHBIH a3bIK-TYIIK Kayilci3airi MeH CHIHJIAFbI KarJail OOMWBIHIIA MaJ MEH KYC CaHbl
arpoeHEPKACII KEIICHIH IaMbITy — €JIIiH cTpaTe- OTKEH KBUIMEH CaJIBICTBIPFaH/Ia ocTi: ipi kKapa — 8,2
THSUIBIK OaChIMJIBIFBI. OJIEMIETI HAPBIKTAaFbl Oara mutH. 6acka netiid (120,6%), oHbIH immiHae cuplp — 4,4
TYPaKChI3IbIFbI, KIMMATTBIH ©3repyl KOHE JIOTUCTH- MitH.0acka zeitin, (123,3%), sxbutks! — 4, 1MaH.6acka
KaJIBIK KUBIHABIKTAp >Karmaiibiaaa KazakcTaHHBIH newin (104,9%), tyite — 2,8 muH.0acka JeitiH
©3 OHIMJIEPIMEH TOJIBIK KaMTaMmachl3 eTiTyi aca (104,7%) ecri [2].
MaHBI3/IbI. Konarokyrepi (Kymait) — KypFaKIIbUIBIKKA
AyBUT mIapyanibUIbFbl— CTPATET USUTBIK MaHBI- TO3IMII JKOHE QJIEMHIH Ke3 KeJIreH aiMarbiHia
361 0ap SKOHOMHUKAMBI3JIbIH MaHBI3Jbl CallaChIHA eHJIipyre OOJIATHIH JIOH/I TAKbLIL
JKATaThIH/bIFbIH, aybUl IIAPYallbUIbIFBIHBIH AJlFa Kymaiigsr 85-90 kyHIiK Ke3iHAe >KMHAayFa
Oacybl — OyJT aybULIbIH, allMaKThIH, JKaJIITbl eTiMi3iH Oonanpl. KymaiiblH KOPEKTIK KYHIBUIBIFBI XKOFaphl,
namybl ekeHairin Emimizaig IMpesunenti KacsiM- 0J1 6acKa a3bIK TYPJIEPiH aJIMacThIpa ajiajibl.
XKomaprt Kemenyiet Tokaes atam o1Ti [1] . Byn pakpiimapra JIereH CypaHbBIC Mal
Enimizne aybun mapyalibUIbIFbl ©HIIPICIH LIapYaIlbUIBIFBIH JAMBITYFa BIKIAT €TE/l.
opTapanTaHABIPy JKOHE a3bIK-TYJIK KayilCi3miriH KazakcTaHHBIH arpoeHEpKICiT KeIIeHi COHFBI
KaMTaMachI3 €Ty JKaFJaibIHIa MaJl a3bIKTHIK JOHII KBUTIAPHI )KaKChl HOTIDKETe KOJI XkeTKizyne: 2024
JaKbUTAAPABI ©CIpY/i JAMBITYIBIH dJICYETI 30P. JKBUTBI TIApyaliap JOHI JaKbUIIap/AaH KaKChl OHIM
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»kuHar, xenemi OowpiHIma 2011 KbIIFel ©HIMHEH
KeWiH ekiHIi opblHAa Typ. ereHMeH, cajaHbIH
QIJIBIHIA aCTHIKKA CYPAHBICTBIH IICKTEIYi MOHE
COHBIH CalJgapblHaH OarachlHBIH TOMEHIEYi
MiHAETTepl Typ, Oyl anjmarel JKbUIgapAa aybul
[IapyambUIbIFbl  CATACHIHBIH TYPAKTBUIBIFBI MEH
Jamybl Toyennai OONaThIH eTICTIK alKanTapbiH
opTapanTaHABIPY JKOHE XKYBIK apaja TepeH oHIey i
JAMBITY/]TBI TAJIAIl €TE/Ti, OYJI arpapibIK CEKTOPABIH
TYPaKTBUIBIFBIHA XOHE apbl Kapai 1aMybIHa bIKITal
eTei.

Conrbl KpUTHApHl OMmail Oaracwl aWTap-
JBIKTali TOMEHAEeAl JKOHE TIOTI alMak IeH
[apyambUIbIKKa OalIaHBICTBl OHIMHIH ©31HIIK
KYHBIHAH ToMeH O0oybl MyMKiH, Oyn KasakcTaHIpIK
dbepmepiep YUIiH eneysi KUBIHIBIKTap TYFBI3BIIM,
OJIapJIbIH KapXKbUIBIK TYPAKThUIBIFBIHA HYKCaH
KemTipei.

2024 xputBl peciryOnrKaaarsl OapiblK aybLUT
[IapyambUIbIFbl  JaKbLUIIAPBIHBIH KBl EriCTIK
KeJieMi 23 MUJUIMOH T'eKTapAaH acTbl. ByJl ayMaKThl
YIII HeT'i3T1 TonKa 0eiyre 00Iaabl — IOH/I JaKbIIIAP
(70%), maitnbr makpuiap (13%) sxoHe Maj a3bIKTBIK
nakeuiaap (13%). Acteik ToObI 96% Oumali MeH
aprmiagaH Typajbl, cotikecinre 82% xone 14% yreci
0ap, i Maitbl TaKbUTAAPIa KYHOAFBIC )KOHE 3BIFBIP
JaKpLUIAapsl 0ackim [3].

Kazakcranna KoHaKxKyrepiHi (Kymaiis) Mai
mapyambUIBIFBIHIA 1a, TaMaK ©HEPKaciOiHme e
naiinanany MyMKiHgiri 3op. KoHakxyrepini main
a3bIKTHIK JaKbL1 PETIHIE, cipece Ma 0OpIaKbuiay
VIIH, an J[9HAI [JaKelUl pEeTiHAE a3bIK-TYJIIK
eHiMJIepiHe Mainananyra 6onaapl. KoHaokyrepiHig
JKOFapbl OHIMJLIITI, KYPFaKIIbUIBIK KaFIaiblHa
ToTen Oepy KaOlieTi >XoHe >KOFaphl TaFaMIIbIK
KYHJIBUIBIFBI OHBI (pepmepiiep YIIiH TapThIMIIbI
HyCKara aifHaJIJIbIpajibl.

Ka3zakcTaHHBIH JOHII )KOHE KAHTTHI KOHAK-
KYrepl COPTTapblH JKOHE INETENJIIK CENCKIHSHBI
3epPTTEY HETI31H/E OJNIAPIbIH HET13T1 SKOHOMHUKAJIBIK
KyH/IbI Oenrinepine O0ara Oepinai. KoHakkyrepinig
«Bomxckoe 51» xoHe «CaykeH» COpTTapbl JKOFapbl
OHIMJILTITIMEH, ca0aFbIHBIH IIBIPHIHBIHAFEI KAHT-
ThIH MaKCUMAJIJIbl MOJIIICPIMEH, COHIal-aK KypFaK
3aT I€H JIOHHIH MOJI OHIMIMEH epeKIneneHe . by
COPTTapAbl FHUILIMH MeKeMenep (CelIeKIIHSUTBIK
OpTaJIBIKTAp) CENIEKIUAAA JKaHa COPTThI KYPYAbIH
0ac HpICaHIApbl PETIHIAC NaimagaHaabl IKOHE
Conrycrik KazakcraH 0OJIBICBIHBIH arpOKYpbUIbIM-
JIapbl MEH Iapya KOXKaJIbIKTapbIHA YCHIHA/IBI.

AypIn  IIapyambUIBIFEl  YKOHOMHKAHBIH
MaHBI3/Ibl cajajlapbIiHbIH Oipi OOJbIT TaObLIAIbI.
Byrinae xanpIkTeiH 37 MalbI3[aH acTaMbl aybUTIBIK
KepiepJe Typaasl, al aybul IIapyallbLIbIFbI
OHIpICIHIH maMy neHreii KaszakcTaHIbIKTapabIH
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KOMMIIUTITIHIH oN-ayKaThlHA TIKeNel acep eTeni.
Ennin xkeH aymarbsl MEH KOMakThl PecypCTapbIHbIH
apKacelHIa opacaH 30p oneyeT Oap. MemiekeT
KEHUIIETUITeH KapKbUTaHABIPY XKoHE CyOCHIusIap
Oepy apKbUIbI arpapJiblK CeKTOPIbI OelIceH Il TypAe
KOJIJaliIbl, COHBIMEH KaTap aybul [IapyallblIbIFbl
TEXHUKACHIHBIH OHIIPICI MEH JIM3UHTI1 KOJIEeMiHIH
ecyiH bIHTaNaHABIPaasl. OCHIHBIH HOTIKECIHIIE
OWBUT €1 JAWKAHIapbl PEKOPATHIK aCTHIK ©OHIMIH
anmeI[5].

2018 xbutel Kazakcran PecmyOmnkacer
TEPPUTOPHUSACHIHIA KONJaHyFa pYKcaT eTUIreH
«CnaBsackoe mojie 591», «CnaBsHckoe mone 18y
KOHAKXyrepi rubpuarepi bykinpeceiinmik kymait
JKOHE KbITalOypIIaK CeNICKIUIBIK KETICTIKTePIiH
MEMIJIEKETTIK Ti31IMIHE €HT13UIA].

JlyHue Ky3iHiH FaIbIMAAPBl MEH MPaKTUKTEPi
»kahaHIBIK KIIMMATTBIH JKbUIBIHYBI KaFJalbiHaa OyI1
JAaKbUIIBIH €ric aJKanTapblH KEHEWTYIiH OpbIH-
JBUIBIFBIH OipaybI3[iaH MOMBIHIAMIBI, €H aJIJbIMEH,
MYH/Iaii KaFaainapaa KyMmai e3iHiH OHOIOTUSIIBIK
KacHueTTepiHe OaiaHBICTHl JOHI MAKBUIIApIbIH
JKOHE  JKachll MacCaHBIH  JKOFaphl  OHIMIH
KanbInracTeipyra Kabinerti. CoHbIMEH KaTap Kymai
JIoHI KeMipcymnapra, OeloKTapra, aMHHKBIIIKBLI-
JapblHa, KapoTHHIE, MHUHEpajabl 3aTTap MEH
TaHWHJEepre, BUTAMUHAEpre 0Oaii, onlap aJaMHBIH
TaMaKTaHYbIH/Ia FaHA eMec, XKaHyapliap/iblH, KycTap-
JIBIH JKOHE OaJbIKTapIIbIH OHIMIIUTTIH apTThIpyAa
MaHBI3/Ibl POJI ATKAPAJIbI.

XKem-mienn eHpipici camacelHAa 1@ YIKEH
e3repicTep MeH 0ACBIMABIKTAP/ABIH 03repyi OOTybI
MYMKIH: KyMaif JKyTepiHi aliTapIIbIKTail bEFBICTBIPHIT,
HETI3r1 JaKkbUIapbIH OipiHe aifHamybl MyMKiH [6].

KazakcTraHHBIH IoHI ’KOHE KAHTTHI KOHAK-
JKYrepi COpPTTapbIH JKQHE MIETENIIK CEeEKLHUSHBI
3epTTeY HETi3iH/e OJap/bIH HETi3Ti YKOHOMHKAJIBIK
KyH/IbI Oenrinepine Oara Oepini. KoHakxyrepinin
«Bomxckoe 51» xxoHe «CaxxeH» COPTTapBI JKOFaAPHI
OHIMJIITITIMEH, ca0aFbIHBIH IIBIPBIHBIH/AFEI KAHT-
TBIH MaKCUMAaJIJIBI MOJIIIIEPIMEH, COHIa-aK KYpFaK
3aT IeH JOHHIH MOJI OHIMIMEH epeKiieacHe . by
COPTTapIbl FHUIBIMH MeKeMelep (CeleKLHUSIIBIK
OpTaJBIKTap) CeNeKIHAaa KaHa COPTThI KYPYAbIH
0ac HbICAHIApbl PETIHAE INaimagaHagbl >KOHE
Conrycrtik Kazakctan 00JBICBIHBIH arpOKYPBUTBIM-
Jlapbl MEH Iapya KoXKalbIKTapblHa YCHIHABI.

Kyprizinren 3eprreynepliH HOTHXeIepi
OpTYpJl aydaHmapja OHIMIUII >KOFaphl KOHAK-
JKYrepi COpTTapblH MaiianaHyblH KEeH IepCIeK-
THUBAaChIH Kepcerei [7,8].

AKI-na aypuimapyanisuTbIFbl MaTAapBIHBIH
paLMoOHbl HETI3iHEH JKYrepi *oHE OHBIH >KaHaMa
eHiMIepiHeH Typaasl. JKyrepi xaHama eHIMAEpI Majl
ar3achlHa Te3 CiHel, 0acka KypayblTapMeH Oipre
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ONITUMANIBI OHIMAUTIK JeHredine >KeTyai Kamra-
Macei3 ereni. COHBIMEH Karap Kyrepi Man
PAIlMOHBIHJIA YHEPTHSHBIH HETI3r Ke3i OOJIbII
TaOBUTAIBI: YHEPTHUSHBIH KOIT MOJIIEepi KpaxMaiaa
JKOHE a3/laFaH MeJIepi Maiiaa cakranaas [9].

Man mapyambuIbIFBl  ©HIMAEPIH THIMAI
nmaiinanany, eTTik OarbITTaFBl MaJI TYPJIEPiH ecipyai
KETIIIPy, TaOBICTHUTBIFBIH KOFApbLIATy MaJlIbl
a3pIKTaHABIPY CamacblHA J>KOHE MKEMIIK KOpFa
0ailyIaHbICTHI.

KopekTik 3arrapsl, mspymeHaepi, Maxpo-
KOHE MUKPOAJIEMEHTTepi OOWBIHIIIA TOJIBIK TEHEC-
TIpUITeH a3bIKIEeH Malbl a3bIKTaHIBIPY OMip-
MISHIT1 JKOFapbl Mal TYKBIMBIH ayFa BIKITAJ
eteni[10].

CyrtriH canacel MeH Oy3ay 0achIH cakTay YIIiH
TaOWFU DHTEPOCOPOCHTTEPI KONIAHYIBIH THIM-
JUTITI KOIITereH FalbIMAapAbIH eHOeTiHAe moien-
nenrex [11].

BysaymapabiH CyTTi ecipy Ke3eHIHIE CYT
anmacteiprbiitap ®opmynak nern Logas cyT
CTaHNAPTHIH TMalIaNaHaThIH OaKbLUIaY KoHE TOKIPH-
O0e TonTapbHIAFbl Oy3aylapAblH Tipi calMarsl
Oipmeit aepmik Oomnnmel. Anaiima, Logas cyT
CTaHIAPTHIHBIH CYT aIMAaCThIPFBINITAPBIHBIH KYHBI
OipiiraMa TeMeH OOJIFaHBIH €CKEPEe OTHIPHIIL, aliMac-
THIPBUIATBIH JKac MajJap/pl caTy Ke3iHae OachiHa
NIAKKAHJIAFbl KOCBIMIIIA TalJaMeH Kepce-TiIreH
SKOHOMMKAJIBIK THIMIITIK Oaiikangs! [12].

Ipi kapa wmanra apHalFaH Kypama >XeM
CTaHJapT TAJIANTAPbIHA COMKEC OONYbI KEPEK JKOHE
Kypama eM ©HepKaciOiHIH eHIMJEpiH eHAIPYIiH
TEXHOJIOTHSUTBIK, MIPOIIECTEPiH YHBIMIACTHIPY KOHE
KYprizy epexesepiHe HeMece MEeMJICKETTiH ayMa-
FBIH/IA KOJJIAHBICTAFbl BETCPHUHAPHSIIBIK-CAHH-
TapUsUIBIK epeKesIepIi caKTall OTBHIPHII, TEXHOJO-
TUSUTBIK  perJlaMeHTTepre (HycKayiapra) CoHKec
CYCBIMAITBI, TYHIPIIIKTENTEH XoHe OpH-KeTTeNreH
TYP/I€ MIBIFAPbUIAIBI.

3epmmey mamepuanoapvt meH a0icmepi

3eprrey Hbicanbl — Kazak TomnbIpakraHy
FBUIBIMU-3€PTTEy MHCTUTYTHIHAH allbinFaH «Kazax-
cTaHckas-20» KOHAKKYTepi CYPHIIIbI.

OkcnepumenTTik 3eprreyiep ATY AK «Oxky-
reuTbIME Kypama sxem optanbirsianay, ATY «Taram
KAyiIci3air» akkpeIuTelareH 3epTXaHachlHIa XKYpri-
3111,

3eprrey omicTepi:

[uki nporenn memmepi MEMCT 13496.4-
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93 6oitparma [13];

Iuxi kneryatka momepi MEMCT 13496.2-
93 GoiibiHmia [14];

Muxki mait memmepi MEMCT 13496.15-97
OOWBIHIIIA aHBIKTAIEI [15];

Pentenrrepni ecentey AAK «bykinpeceiinik
Kypama >XeM FBUIBIMU-3€PTTeY HHCTHTYTHIHBIH
YChIHFaH METOAMKANBIK HYCKaybl OOWMBIHIIIA
KypacTeIpsUIAbI [16].

Homuoicenep scane onapovt maakpiay

Kemaix m1onai nakplagap Herizinae :xxac ipi
Kapara apHaJfaH KypaMa keM peuediH
KYpacTbIpy

Kypama xem eHpipiciHme pemnenti ecenrtey
MaHBI3IBI Ke3eH OoIbIm Tabbuiansl. Ecentey kesiHme
JYPBIC HOPMATUBTIK KOP, €CENTEy TEXHUKACHIHBIH
KYpaJIZIapblH TYPBIC YiIeCTipe Oily KoCiOphIHFa
JKOFapbl SKOHOMHKAIBIK TUIMILTIK SKEJIe/Ti.

Kypama >keMHIH camachl —KOJIAHBUIBII
JKYPTeH MEMIIEKETTIK CTaHAAPTThIH HOPMAachl MEH
TananTapeiHa caii Oomysl kepek. Kypama skem
OHJIIpICIHIE OpPTYpIi IMIUKI3aT TYpPIEpiH THIMII
naianaHy YIIiH KOJIZaHBUIBII JKYPreH perenteri
KYpaybIlIThl KOPEKTIK 3aTTapbIHBIH  MeJIiepi
OolibIHIIA YKcac 0acKa KypaybIIITeH aIMacThIPHIII,
appl Kapald KOpPEKTUIriT MeH KYHbl OOWBIHIIA
ONTUMHU3aLMsIAY KapacTeIpelarad [13].

Ocbl  TamanTapabl  OacIIBUTBIKKA bl
0OpIaKbUIANTBIH JKac ipi Kapara apHaJIFaH Kypama
’KeM perenTtepi KypacTeIpbuiibl (2-kecTe).

Bakpiay pene6i perinne BKXKF3U (bykin-
OJIaKTHIK Kypama >KeM FhUIBIMU-3€PTTEY HHCTHTYTHI)
a3ipiereH »xac ipi kapara apHairan K-K-65-2K
Kypama xeMm peredi abiap! [ 14].

MEMCT 9268-2015 Tama0sl OofibiaIma 12
aiiman 18 alira neifinri OOpHakbUIaWTBIH Kac ipi
Kapara apHajFaH KypamMa »JKEMHIH JKEeMJIIK
KYHJIBUIBIFBIHA KOWBUIATBIH TaJIANTap: >KEMJIK
Oipuiri — 85 xem eMec; MHKi TPOTENHHIH MaCCabIK
yneci — 15,0-17,0% kem eMec; MIMKI MalIbIH YIeci
—2,5% xem emec, muki kierdarka mosiepi — 10,0%
acraysl Kepek; KaJbLHUiAiH Maccaslk yieci — 0,3-
1,5 %, docdop — 0,5-1,5%, narpuii — 0,2-0,8%. [15].

Kypama jxemre KoWbLIATBIH HETI3r Tajar
OHBIH KYPaMBIHBIH KOPEKTIK KepCeTKilTepiHe
coiikec kemyi Oomnbin TaObUTaAbl. bopaakpulaiiThIH
Kac 1pi Kapara apHaJIFaH Kypama »KeMHiH KOPEKTLIIr
1-kectene Oepiirex.
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Kecre 1. boprakputaiiThIH kac ipi Kapara apHaiFaH Kypama >KeMHiH KOPEeKTiIiri

Kepcetkimrep BoprakeLaiiThIH jKac ipi Kapa MajiFa apHaJIFaH
Kypama >KeMHiH KOPEKTLUIIri
100 xr-gaFsl )keMiK OipITiK, KEM emec 85
ki mpoTenH, % KeM emec 16,0
IIuki xaeTyaTka, % Kom eMec 10,0
IIuki maii, % xeM emec 2,5

12 aiinan 18 aiira meiinri skac ipi Kapa Majiibl
Oopaakpliay YIIiH KOPEKTIK 3aTTapMeH >KoHe
BHTaMUH/Ti-MHUHEPAIIbI KOCAIApMEH OalbITHUTFaH
Kypama >KeM[i maifanany YChIHbpU1a el OHTaNHIbI
KypaMmFa ycaKTaJFaH XXyrepi, apra, Ougait keoeri,
KYHOarpIC YHBI, IO YHBL, Ty3 OeH Oop Kipyi
MyMKiH. XKaHyapnap/pH TYphIC 6Cyi MCH JaMybIH
KaMTaMachl3 €Ty VIIiH KypaybllTapabl Kypama
JKEMI'€ CHTI3Y/IiH YChIHBUIFAaH HOPMaJIAPhIH CaKTay
MAaHBI3/IBI.

12 aiinan 18 aifra meftinri Kopaga ecipineTin
JKac ipi Kapara apHaJFaH KypaMma Xemre Kypay-

Kecre 2. Jlonnai gakpuiaap bl XUMHSIIBIK KypaMbl

BIIITAPABl  €HTI3YAIH MaKCHMAaJIIbl HOPMAcCH
OoiibiHIIa Kypama skemre xyrepini 50% nefiiH,
apmanbl 70% nefiin, kymaiasl 20% neitin, Ounai
keberiH 40% neiiin eHrizyre 0osanabl.
BopnakputaliTeiH kac ipi Kapara apHalFaH
Kypama eM KypaMbIHIaFbl KEH KOJJIaHBLIATHIH
JKEMJIIK KYTepiHiH OPHBIHA )KeMIIK KOHAK)KYTepiHi
€HTi3y KapacTBIPBULABI, OJI YIIiH JXKyrepi MeH
KOHAKXYTEePIHIH XUMMSIIBIK KYPaMbl CaJIbICTBI-
peuiel. ATY 3epTxaHacklHIA XKYrepi MeH KOHAK-
JKYTEpiHIH XUMISUIBIK KYpaMbl aHBIKTAIIBI(2-KecTe).

Jonni nakpuimap ki mpoTenH nki mait Inki keTyaTka Muxi xyn
Kyrepi 9,0 4,0 2,0 1,30
Konakxyrepi 10,91 4,22 3,31 1,60

2-xecrene OepuIreH JKyrepi MeH KOHaK-
KYTEpiHIH XUMISUIBIK ~ KYPaMbIH  CAJIBICTBIPY
HOTHKECI IIMKI TIPOTEHH MOJIIIEPI KOHAKKYTEePi/e
Kyrepire Kaparanga 28,35% kem eKeHIIri, MuKi
Maii MeJepi 5,5% ken eKeHIir, UKl KJeTyaTKa

meiiepi 65,5% ken exeHirin kepcerTi [16].

3-kecrezie OOPIAKBUIAWTBIH JKac 1pi Kapara
apHallFaH Kypama >XeMHiH Oaxpuiay pernedi MeH
JKYTepiHi KOHAK)KYTEPIMEH aaMacThIpFaH TXipH-
Oe perenrepi Oepiiarex.

Kecre 3. XKac ipi kapara apHaIFaH KyMai €HTi31ITeH Kypama )XeM perentepi

% macca OoifbIHIIa
Ne 1-6akpinay Ne 2 Ne 3 Ne 4 Ne 5
petedi TOXIpHOe- TOXIpuOe-KyTrepi TOXIpHOe- ToXipuoe-
Kypaysimrap xyrepi 25% 50% xymaiimeH xyrepi 75% xyrepi 100%
KyMaiiMeH aJMAaCTBIPbUI-FAH KyMaiiMeH KyMaiiMeH
AJIMACThIPbUI-FaH AIMaCTBIPbUI- | aIMaCTBIPBUI-FAaH
FaH

Kemuik apma 10,0 10,0 10,0 10,0 10,0
DKemmik xxyrepi 25,0 18,75 12,50 6,25 -
Konakxyrepi - 6,25 12,50 18,75 25,0
buaii keberi 15,0 15,0 15,0 15,0 15,0
KpiTaiiOypIak mpoTsl 25 25 25 25 25
PKempuix memn yHsI 22 22 22 22 22
Y KanbIui Gocdars 1,3 1,3 1,3 1,3 1,3
bop 0,7 0,7 0,7 0,7 0,7
Ty3 0,5 0,5 0,5 0,5 0,5
[1-60-3 mpemukci 0,5 05 0,5 0,5 0,5
Bapabirsl, % 100,0 100,0 100,0 100,0 100,0
100 kr sxempaeri 100,46 100,02 99,6 99,24 98,75
bKeMJTIK OIpJIiK, 3K.0.
[Tuki npotewH, % 19,4 19,55 19,7 19,85 20,0
[1uki kaeTaaTka, % 10,39 12,72 13,05 13,38 13,70
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3-kecTee KOpCeTiIreH 0OpIaKbLIANThIH XKac
ipi Kapara apHaJIFaH ToXipuOe Kypama >KeMiHJeri
xemaik xyrepini 25%, 50%, 75% xone 100%
KOHAKXXYTepiMeH alMacThIpy pelebiH ecenTey
notmwkeci 100 kr sxemzeri skemaik OipItik KepceTkin
TOXKIpHOe yiAriiepinae OakblIayMeH CalbICTHIPFaHAa
TOMEHIETCHIH, ajaiiza HopMa TajaOblHA cait
€KeHJIITiH, aJl IIMKi MPOTEeWH MeIIepiHiH OaKpuIay
HYCKAChIMEH CaJIbICThIPFaH/Ia TKIpHOE TONTaphIHAA
JKOFapbIIaFraHbl OalKaIIbl.

AJ KOHAKXKYTepi EHTI31ITeH TonTapaa MIuKi
KJIeTYaTKa MeJLIEPiHiH >KOFapbuiaybl OalKamabl,
SIFHU OaKpUIay penieOiMeH calbICTRIpFaHIa THKipuoe
TorrtapeiHAa 25% eHrizinred tonra 22,4% >koFapbl
6oiica, 50% enrizired Tomnra 25,6%, 75% eHrizurex
tonta 28,7% 6onca, 100% eurisinred Tonra 31,8%
YKOFapbI OOJIBI.

Kopvimuvinowt

3eprrey HoTmkenepi 25% KoHAKXKyrepiHi
CHTI3UIreH OOpAaKbUIANTBIH JKac ipi Kapara apHaFaH
Kypama eM pelieOiHie KiIeTyaTka MeJIIIepiHiH a3
caKTayblHa OalIaHBICTHI OOPIAKBLTIAWTHIH JKaC ipi
Kapara apHaJIFaH Kypama J>KeM pelenTepiH
KypacThIpya KoHakxkyrepini 25% konnanyra Gomna-
THIHJIBIFBl AWKBIHAAIBINT JKOHE KOHAKXKYTepiHiH
CIHIMIUTITIH KOFapbUIATy YIIiH JKBUTyMEH OHJIEY
o/iCTepiH KOJIaHy KapacThIPBLI/IbI.

BopaakpiialThIH jkac ipi Kapara KypaMa xKeM
peuenTtepi KypacTHIpbUIABL. Penent KypambIHa
KYTepiHiH OpHBIHA KOHAKXKYTepiHi 25% eHrizyje
MUKl KJIeTYaTKa MOJIICPIHIH TeMeH OoJyblHA
0aifIaHBICTHI OCHI HYCKA THIM/Ti OOIIBIN TaOBLIIBI.
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IMPROVING THE QUALITY AND SAFETY OF MEAT PRODUCTS
THROUGH DIGITAL CONTROL OF STORAGE CONDITIONS

M.K. ALIMARDANOVA & | M. SERIKKYZY ") AN. KURMANALI |

iD] [iD)
sha asznanova @ Lk saisoLova ©

(Almaty Technological University, Kazakhstan, 050012, Almaty, Tole bi str., 100)
Corresponding author’s e-mail: mira.serikkyzy@mail.ru*

With increasing demands on the quality and safety of meat products, it is becoming urgent to find solutions that
combine functional additives and modern storage technologies. The present study aims to assess the impact of digital
control of storage conditions and the addition of a vegetable component on the quality and microbiological stability of
national meat products. The object of the study was products made according to the same formulation: in one group,
a standard formula was used, in the second— an additional herbal component with potential antioxidant properties
was introduced. Each group was stored for 30 days in two modes: The Dixell XWEB300 system is digitally controlled
and in traditional conditions without automated monitoring. The comprehensive analysis included the determination
of physico-chemical parameters (acid number, peroxide number, TBARS), microbiological parameters and
organoleptic assessment. The results showed that the best preservation indicators were demonstrated by samples with
a plant component stored under digital monitoring conditions: they were characterized by more stable organoleptic
properties, lower oxidation rates, and stable microbiological characteristics. Thus the combination of functional
ingredients with digital storage control provides a synergistic effect in improving the quality and safety of meat
products.

Keywords: digital monitoring, national meat products, storage, vegetable component, quality, safety.

CAKTAY IWAPTTAPBIH HU®PJIBIK BAKBIJIAY APKBIJIBI
ET OHIMJIEPTHIH CAITACBI MEH KAYIIICI3AII'TH APTTBIPY

M.K. AJIMMAPIJAHOBA, M.C. CEPUKKBI3hI*, A.H. KYPMAHO!JII,
IIA. AB)KAHOBA, JIL.K. BAHBOJIOBA

(AJIMATBI TEXHOJIOTUSLIBLIK YHUBepcuTeti, Kazakcran Pecny6amkacel, 050012, Asmatsl K., Tese ou k-ci, 100)
ABTOP-KOPPECTIOHIEHTTIH 3IEKTPOHIBIK momrackr: Mira.serikkyzy@mail.ru*

Em onimoepinin canacel men Kayincizoizine KouvliamolH maianmapovl Kyuieiumy Heaz0auvinoa GyHKyuonaiost
KOCnanap Men 3amManayu caKkmay mexnono2uAnapoln oipikmipemin wiewtimoepoi izoey ezexmi 60abin maowvinadvt. Ocol
3epmmey OcimoiKk KOMNOHEHMIN CAKMAY HCIHE KOCY HCAO0AUNAPbIH YUPPILIK 0AKbLIAYObLY, YIMMBIK e OHIMOEDIHIH
canacvl MeH MUKPOOUON0ZUATBIK MYPAKMBLIbIZLIHA ICEPIH 0a2anaya 6azplmmanzan. 3epmmey HoICAHBL COTL hopmyna
Ooutvinwa deacanzaun OHimoep 6010wl Oip monma cmanoapmmal Hopmyna KoJa0ansliowl, eKiHuicinoe nOmMeHyuaI0bl
AHMUOKCUOGHMMBIK, Kacuemmepi 6ap ocimoik Komnonenmi Kocoimuia en2izindi. 9p mon 30 Kyu 6oitvl exi pexcumoe
cakmanowt: canowik, oaxpiiayoa DIXELL XWEB300 axcyiteci scane 0acmypii scazoaiinapoa agmomammanobipbLiZan
oaxpiaycolz. Kewenoi manoay pusuxanvik-xumusivlk Kopcemkiuimepoi (Koluikpli canvl, nepokcud canst, TBARS),
MUKPOOUONO2UATBIK NAPAMEmPIIepOi HCIHe OP2AHOIENMUKANBIK 0a2anayobl aHblKmayosl Kammulovl. Hamuowcenep
UUPPABIK MOHUMOPUHZ MHCAZOAUBIHOA CAKMANZAH OCIMOIK KOMHOHEHmI 0ap ynzinepoiy eH Hcakcvl cakmany
KepcemKiwimepin KopcemKeHin Kepcemmi: o0aap mypaKmol Op2AHOIENMUKANBIK KacuemmepimeH, momoley
AHCHLTIOAMOBIZLIHBIY, MOMEHOIZIMEH  JHCOHE MYPAKmMbl MUKPOOUOIO2UANBLIK CURAMMAMAIAPLIMEN ePeKuieneHOI.
Ocblraitma, ynkyuonandvl unzpeoueHmmepoi CaKmayovlt CAHObIK, OAKblLIaybIMeH OIpiKkmipy em oHimOepinin canacol
MeH Kayincizoizin apmmolpyoa cunepzemuKaiblK acepoi KAMmamacwls emeoi.

Heri3ri co31ep: caHAbIK MOHUTOPUHT, VITTBIK €T 6HIMAEPi, caKkTay, 6CiMIiK KOMIIOHEHTI, canachl,
Kayineizairi.
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IMOBBIMNEHUE KAYECTBA U BE3OITACHOCTH MSICHBIX W3IEJINI
3A CYET HU®POBOI'O KOHTPOJIA YCJIOBUM XPAHEHUS

M.K. AJIUMAPLAHOBA, M.C. CEPUKKBI3bI*, A.H. KYPMAHAJIN,
I1.A. AB)KAHOBA, J1.K. BAUBOJIOBA

(AJIMATHHCKHA TEXHOJOrHYeCKUii yHuBepcuTeT, Pecmydanka Kazaxcran, 050012, r.Aamatel, ToJie 6u 100)
DeKTpOHHas MoYTa aBTOpa Koppecnonaenta: mira.serikkyzy@mail.ru*

B ycnosusax ycunenusa mpedosanuii K Kauecmey u 0€30nacHoCmu MACHbIX NPOOYKINO6 AKNLYATbHbIM CIHAHOBUMCA
ROUCK pewienull, couemanuux QyHKYUOHAIbHble 000a6KU U coépemeHHble mexHonozuu xpanenus. Hacmoauwee
uccne006ane HanPasIeHo Ha OUEHKY GUAHUA YUPPOE020 KOHMPOTA YCIOGUI XPAHEHUA U 000AEIEHUA PACHIUMETbHO20
KOMNOHEHMA HA KAYeCmeo U MUKpOOUOI02UYECKYI0 CIMAOUIbHOCHb HAUUOHAIbHBIX MACHBIX uzdenuil. Odvekmom
uccne006anua Cmanu u3oenus, U32omoeieHHble no 00HOI U MOl Jce peyenmype: 6 00HOU 2pynne UCnoab306a14ch
cmanoapmuan opmyna, 60 6mopoii — OONOJIHUMENLHO 66€0EH PACIMUMENbHBII KOMNOHEHN C NOMEHWUAIbHBIMU
anmuoxcuoanmuvimu ceoiicmeamu. Kasxrcoan zpynna xpanunace ¢ meuenue 30 cymox 6 08yx pexcumax: noo yugpoewvim
konmponem cucmema Dixell XWEB300 u 6 mpaduyuonnsvix ycnosusx 6e3 agmomamusuposaniozo MOHUMOPUH2zd.
Komnnexcnolii ananu3s 6xkniouan onpedenenue Quuko-xumuueckux nokazameneii (KUCi10mHuoe 4ucio, nepeKuctHoe Yucio,
TBARS), muxpoouonozuueckux napamempog u opzanonenmuueckoii oyenku. Pesynomamol nokazanu, umo nawiyuuiue
noKazamenu cOXpanHOCIMu NPOOEMOHCHIPUPOBATIU 0OPA3UbL C PACIUMEILHBIM KOMROHEHMOM, XPAHUGUIUECS 8 YCI0GUAX
UUPpo6020 MOHUMOPUHZA: OHU OMAUYATIUCH DONIEe CMADUTBHBIMU OPZAHOTIENMUYECKUMU CEOUCEAMU, MEHbIUUMU
memnamu OKUCAeHUA U yCMOUYUBLIMU MUKPOOUON0ZUYecKumu xapakmepucmukamu. Taxum oopazom, coemeuienue
dyuKyuonanvHbIX UHZPEOUECHMO6 C YUPPOGHIM KOHMPOTEM XPAHECHUA 0Decneuueaem cunepzemuiecKuii Igpgexm 6
nogviuieHUU Kauecmea u 6e30nacHOCHU MACHbIX U30enuil.

KuarwueBbie cjioBa: nudpoBoii MOHMTOPMHI, HAUMOHAJbHbLIE MSICHbIE H3/e/Hs, XpaHEHUe,
pacTuTe/bHbIH KOMIIOHEHT, Ka4eCTBO, 0€3011aCHOCTb.

Introduction [5]. At the same time, digital control of environmental
The quality and safety of meat products remain parameters ensures stability of storage conditions,
the top priorities of the food industry. Despite the prevents fluctuations and helps prolong the consumer
development of processing and packaging techno- suitability of products [6].
logies, a significant part of product losses occurs Against this background, the relevance of
precisely at the storage stage, because of unstable comprehensive research is increasing, which
temperature and humidity conditions, acceleration of simultaneously considers the recipe features of meat
oxidative processes and the development of microflora products and the technological conditions of their
[1]. Traditional meat products are particularly storage. In particular, the study of the impact of
vulnerable, including national products, the digitalization on the stability of products with various
formulation of which often does not provide for heat compositions (including plant components) will
treatment or synthetic stabilizers. allow us to form scientifically sound approaches to
Digitalization of food storage processes is one ensuring product safety and quality.
of the most promising areas of modern food science. The purpose of the study is to conduct a
The use of automated monitoring systems such as the comparative analysis of the influence of digital and
Dixell XWEB300 allows for continuous monitoring traditional control of storage conditions on the
of temperature and humidity, rapid response to microbiological, physico-chemical and organoleptic
deviations, and data collection for real-time analysis characteristics of national meat products with and
[2]. Such technologies have already shown without the addition of a vegetable component.
effectiveness in cold storage chains for fish, dairy Materials and research methods
products and chilled meat [3-4], However, scientific The object of the study was national meat
data on the use of digital monitoring specifically for products made from horse meat, prepared according
traditional meat products, especially those enriched to a traditional recipe with the addition of a functional
with functional additives, is still insufficient. component — sea buckthorn extract (Hippophae
Modern research confirms that even minor rhamnoides). For the experimental group, a 5%
temperature fluctuations (more than 2 ° C) can lead to extract was used, evenly distributed over the entire
activation of opportunistic microflora and accelerated mass of the product. The control group contained
oxidation of fats, which reduces not only the shelf only basic meat raw materials and standard spices
life, but also the organoleptic properties of products (salt, pepper, coriander).
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Fresh horse meat purchased from certified
suppliers and subjected to preliminary veterinary
and sanitary control was used for production [7].
After grinding and adding the components, the
minced meat was molded, packed in a vacuum film
and divided into two groups depending on the
storage conditions.

Sea buckthorn fruits were dried at a
temperature of 50 ° C for 16-18 hours in a convection
dryer, followed by grinding to a powdery state.
Extraction was carried out in ethanol (70%) in the
ratio of raw material: solvent — 1:10. Ultrasound
exposure was performed in a bath at a temperature of
55-60 °C for 30 minutes. The solution was then
filtered and evaporated on a rotary evaporator until a
concentrated extract was obtained. After drying in a
vacuum drying chamber, a powder was obtained,
which was added to the formulation in an amount of
5% by weight of meat [8].

The samples of each group were vacuum
packed and stored at a temperature of 0...+2 °C and
humidity of 85-90%. The control group consists of
storage in a standard refrigerator with manual
measurement of parameters. The experimental group
consists of storage in a chamber with a connected
Dixell XWEB300 digital monitoring system that
automatically registers temperature, humidity and
deviations in real time [9].

The XWEB300 system recorded storage
parameters every 10 minutes, allowing it to detect
deviations over the entire period. Such data was used
to analyze the stability of storage conditions and their
impact on product quality [10].

The quality of meat products was assessed
by a set of indicators, including organoleptic
properties, microbiological safety, and physico-
chemical stability.

Organoleptic evaluation was performed on the
first, seventh and fourteenth days of storage on a five-
point scale. The estimated parameters were color,
smell, taste, and texture. The examination was carried

Table 1. Sensory properties on the 7th day of storage

out by a commission of five specialists in accordance
with the methodology established by the GOST
9959-2015 standard [10].

Microbiological  studies included the
determination of the total number of mesophilic
aerobic and facultative anaerobic microorganisms, as
well as monitoring for the presence of pathogenic
bacteria Salmonella spp. They were detected
according to the requirements of GOST 31659-2012,
and Listeria monocytogenes — according to GOST
32031-2012. Samples were taken and analyzed on the
seventh and fourteenth days of storage using selective
nutrient media [11].

The physico-chemical characteristics of
oxidative stability included the determination of the
following indicators:

- acid number — according to GOST 55480-
2013 [12];

- peroxide value is according to GOST 34118-
2017 [13];

- thiobarbituric number — according to GOST
55810-2013 [14].

Temperature and humidity control were
carried out daily. In the control group, the parameters
were recorded manually, and in the experimental
group, using the Dixell XWEB300 digital monitoring
system. The device recorded data every ten minutes,
providing automatic monitoring of temperature and
relative humidity. This made it possible to analyze the
stability of storage conditions and their impact on
product quality.

Results and discussion

Sensory evaluation showed that by the 7th day
of storage, the products from the experimental group
had higher scores for color, taste, and texture
compared to the control group (Table 1). On the 14th
day, a deterioration in texture and the appearance of
an off-odor were observed in the control samples
(Figure 1), while the experimental group retained
acceptable sensory characteristics.

Parameters Control group Experimental group
Color 3.1 4.6
Taste 3.0 4.7
Texture 2.8 48
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Sensory Evaluation on Day 14

Score

Color

Taste
Parameter

Figure 1. Organoleptic parameters on the 14th day of storage

During the experiment, it was found that in
the control group, which was stored without
digital monitoring, temperature fluctuations of up
to 3.5 °C and a decrease in relative humidity of up
to 80% were observed. While in the experimental
group equipped with the Dixell XWEB300 digital

Control Group (Day 14)
s Experimental Group (Day 14)

Texture

control system, the parameters remained stable:
temperature — within 0...+2 °C, humidity — 85-
90%. This confirms the effectiveness of using
digital systems to maintain optimal storage
conditions (Table 2) [15].

Table 2. Temperature and humidity indicators during the storage period

Parameters Control group Experimental group
Average temperature 3,5°C 1,8°C
Average humidity 80% 87%

By the 14th day of storage, the total number
of mesophilic aerobic and facultative anaerobic
microorganisms in the control group reached
4.8x10° CFU/g, while in the experimental group it
reached 2.5x10° CFU/g, which indicates a
decrease in bacterial contamination of 48%. This

Table 3. Microbiological parameters on the 14th day of storage

confirms the influence of stable storage conditions
and antimicrobial properties of sea buckthorn
extract. The presence of pathogenic
microorganisms (Salmonella spp.) was recorded
only in the control group.

Parameters Control group Experimental group
Bacterial Contamination (CFU/g) | 4,8x10° 2,5%10°

Presence of Salmonella spp. Trace Not found

Listeria monocytogenes Not found Not found

To assess lipid degradation processes, three oxidative indicators were measured on days 1, 7, and 14
of storage: acid value (AV), peroxide value (POV), and thiobarbituric acid reactive substances (TBARS).
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Acid Value (AV) During Storage
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Figure 2. Dynamics of acid value (AV) during storage

The acid value increased progressively in
both groups, but more markedly in the control
group. On day 14, the AV reached 2.5 mg KOH/g
in the control group versus 1.6 mg KOH/g in the

experimental group — a 36% reduction, indicating
slower hydrolytic lipid degradation under digitally
monitored storage with added sea buckthorn
extract.

Peroxide Value (POV) During Storage
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Figure 3. Dynamics of peroxide value (POV) during storage

The peroxide value (POV), a marker of primary lipid oxidation, rose significantly in the control group
(from 3.2 to 6.2 meg/kg). In contrast, the experimental group exhibited a more moderate increase (from 2.4
to 3.8 meg/kg), a 39% lower final value, suggesting enhanced oxidative stability.
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TBARS During Storage
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Figure 4. Dynamics of TBARS during storage

TBARS values, which reflect secondary
oxidation products, increased in both groups, with
the control reaching 0.45 mg MDA/Kg by day 14.
The experimental group remained at 0.25 mg
MDA/kg — a 44% reduction. This indicates that
the experimental storage conditions effectively
suppressed secondary lipid oxidation.

Across all three oxidative indicators, the
experimental group combining 5% sea
buckthorn extract and real-time digital monitoring
— demonstrated significantly improved lipid
stability. This suggests a synergistic protective
effect of both technological and bioactive
interventions during meat storage.

Conclusions

The conducted research has shown the high
efficiency of integrating digital technologies for
monitoring storage conditions and functional
herbal additives to improve the quality and safety
of traditional meat products. Under conditions
close to real storage, samples of the national
horsemeat meat product enriched with 5% sea
buckthorn extract powder and stored using the
Dixell XWEB300 digital monitoring system
showed better performance compared to the control
group stored under standard conditions.

The use of the Dixell XWEB300 system
ensured a stable temperature and humidity regime
(0...42 °C, humidity 85-90%), allowed for rapid
response to deviations and ensured continuous data
collection. This contributed to a significant reduction
in microbiological risks and a slowdown in fat
oxidation processes. Microbiological research data
showed lower levels of the total microbial count, as
well as the absence of pathogenic microflora in the
experimental group by the 14th day of storage.

The inclusion of 5% sea buckthorn extract in
the formulation had a positive effect on the

14

Days of Storage

45

antioxidant stability of the products. The values of the
acid number, peroxide number, and TBK index in the
experimental samples were significantly lower than
in the control samples. This indicates the inhibition of
lipid oxidation processes due to the high content of
polyphenols, tocopherols and carotenoids in sea
buckthorn. In addition, the organoleptic evaluation
showed that the products of the experimental group
retained a more attractive color, aroma and texture
throughout the shelf life.

The results obtained provide a scientifically
sound basis for the introduction of digital storage
systems into the production practices of meat
processing enterprises, especially in the production
of functional and ethnic meat products. A
promising area of further research is to study the
impact of digitalization on logistics processes in
the cold chain, as well as product shelf-life
modeling using machine learning.
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BJMSIHUE BUOJIOTMYECKH AKTUBHOM TOBABKH
HA XUMHYECKHI COCTAB MOJIOKA

V.Y YOMAHOB ' TI'E. JKVMAJIUEBA “* * IC. KEHEHEAH “* A.K. BOPHBAI

(TOO «Ka3axckuii HAy4HO - HcCIe10BATEIbCKUI HHCTUTYT NepepadaThiBaoLIell H MUILEBO
NpoMbIlLTeHHOCTHY, Pecydnka Ka3zaxcran, 050010, r. Anmatsl, CepkedaeBa 238)
DIeKTpOHHas TI0UTa aBTopa-koppecnonaenta: g.zhumalieva@rpf.kz*

B ycnoguax apuonozo knumama Kazaxcmana nogvluienue npoOyKmueHocmu 6eponioouly mecHo céA3aHO ¢
Kauecmeom u cOanancuposannHocmeio Kopmos. B panee onyonuxosannoit pabome (Processes, 2025, 13(10), 3362)
Ovna paspabomana MexHONOZUA IKCMPYOUDOBAHHO20 KOMOuUKopma ¢ 0Oobaexoi nonwvinu (Artemisia) kax
OuonocuuecKkoll aKkmugHoul 006asxku. B nacmoawem ucciedosanuu npoeedeHa OUEHKA 6IUAHUA PA3TUYHBLIX 003
nonvinu (0, 10 u 15 %) ¢ cocmase Komoukopma Ha MOIOUHYIO NPOOYKMUEHOCHb U XUMUYECKUIL COCINAE MONOKA
eeponioouy. Kopmnenue ocywiecmenanu ¢ meuenue 10 oueit na o6aze kpecmvaunckozo xosaucmea «Illvinevicy (2.
Capuviazaw). Monumopunz 6xa04an onpeoenenue y0os, Maccoeoii 001U Hcupa, 0eaKa, CyxXux eeuyecme MoJloKa.
Ycemanoeneno, umo ysenuuenue cooeprycanusn nonvinu 0o 15 % 6 akcmpyoupoeannom KomouxKopme cnocoocmeosano
pocmy yoosa nal,0(c 1,9 0029 1), nosvtuenuto cooeprcanus sncupa na 0,62 %, 6enxa - na 0,56 % u cyxux eewgecme
- na 1,8 %. Ananu3z kopmoe éviasun makcumanvhole ypoeuu hpraeonouoos u eumamunos A, Bi, Bz ¢ oopazue c 15 %
nonvinu. Pezpeccuonnuiii ananuz noomeepoun cmamucmuieckylo 3HaUuUMOCHb 6IUAHUA 000AGKU U OIUMETbHOCIU
kopmnenusn (R? = 0,92-0,97; p <0,001). IToeepxnocmu omkiuka NOKA3anu NoOJIOMNCUMENbHOE 63AUMOOelicmeue
daxmopos. OnmumanvHoii npusnana peyenmypa 3IKCMPYOUpPO6annoz0 Komoukopma ¢ 15% nonwvinu,
obecneuugaiowan yayuuieHue MOJ10UHOU RPOOYKMUBHOCHU U KAYECM A MONOKA 6epOoouy,.

KiaroueBbie ciaoBa: Bep0JIOA, IKCTPYAMPOBAHHBIH KOMOMKOPM, mNoJbiHb, BAJl, mosiounas
NMPOAYKTHBHOCTH, PErPeCCHOHHBII aHATU3.

BUOJOT'UAJBIK BEJICEHAI KOCITAHBIH CYTTIH XUMHUAJIBIK K¥YPAMBIHA 9CEPI

V.4. YOMAHOB, I E. KXYMAJIMEBA*, I'.C. KEHEHBAHU, O.K. FOPUBAU

("Ka3ak KaiiTa eHaey ’koHe TAMaK 0HepKaCiOi FpIbIMU - 3epTTey HHCTUTYTHI'" KIIC,
Ka3zakcran Pecny6aukacel, 050010, Anmatel K., CepkedaeBa 238)
ABTOP-KOPPECTIOHICHTTIH 3JIeKTPOHBIK Tommrtackr: g.zhumalieva@rpf.kz*

Kazakcmannoly Kyaw Kaumam ica2oaublHOAQ iH2eHOepOiH OHIMOINIZIH apmmulpy JHCEMHIH canacvl MeH
menzepimoinizinen motevts oaunanvicmol. Byean deiin scapusnanzan zepmmeyoe (Processes, 2025, 13(10), 3362)
nonviny (Artemisia) kocoLizan IKcmpyomanzan Kypamaxcemuiry MexHoI02UACHL OUON02UANBIK Oelicendi Kocna
peminoe azipaenzen donamoin. Ocvl 3epmmeyoe Kypamaxyicem KypamvlHOagbl noabIHb0iH apmypai 0o3anapuinwtyy (0,
10 scone 15 %) inzenoepoin cym enimoinizine scane cymmin XumuanslK Kypamvina acepi oazananovt. Kemoey 10
kyn oouvt «lllvinzeicy wapya xoxcanvizoinoviyy (Capviazaw K.) oazacvlnoa scypeizindi. Monumopunzke cymmin
mayniKmiK cayvlmol, MAiObll, AKYbI30blY HCIHE KYP2aK 3ammapobly, Maccansly, yaeci Kipdi. 3epmmey Hamudicenepi
Kopcemkenoeil, IKCmpyomangan Kypamaicemoezi noavins moauiepin 15 %-z2a oeitin apmmuipy cayvimowt 1,0 n-2e
(1,9-0an 2,9 n-ze oeitin) kobeiimmi, maii ynecin 0,62 %, akyvizovt — 0,56 %, Kypzax 3ammapowvt — 1,8 % apmmuipooL.
Kem Kypamvin manoay nonvtnooiny 15 % Kocwlizan nyckacoinoa gpnasonouomap men A, Bl, B3 oapymenoepinin en
Jcozapuvl  Oenzeiiin  anvlkmaowvl. Pecpeccusanvik manoay Kocnamwly Jcepinin JcaHe dicemoey Y3aKmbleblHbLH
cmamucmuKkanvlK Manoinizin pacmaoot (R?2 = 0,92-0,97; p < 0,001). ’Kayan 6emmepi paxmopnapoviy oH o3apa
apexkemmecyin kopcemmi. Onmumanowvt peyenmypa peminoe 15 % nonvino KOCblI2aH IKCMPYOMAi2an Kypamaixcem
AHBIKMANO0bL, 0J1 iIH2EHOEPOIil Cym OHIMOINIZIH JHCIHE CYM CANACLIH HCAKCAPMY2a MYMKIHOIK Oepeoi.

Heri3ri ce3nep: Tyiie, IJKCTPYATAJFaH KypaMakeM, MOJIbIHb, OMOJIOTMSJILIK OeJiceHAi Kocma
(BBK), cyT eHiMiuiri, perpeccusiibiK Tajaay.
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EFFECT OF THE DIETARY SUPPLEMENT ON THE CHEMICAL
COMPOSITION OF MILK

U.CH. CHOMANOQV, G.E. ZHUMALIEVA*, G.S. KENENBAY, A.K. BORIBAY

(Kazakh Scientific Research Institute of Processing and Food Industry LLP, Kazakhstan,
050010, Almaty, 238 Serkebayeva Street)
Corresponding author’s e-mail: g.zhumalieva@rpf.kz*

Under the arid climatic conditions of Kazakhstan, the improvement of camel milk productivity is closely
linked to the quality and balance of feeds. In a previously published study (Processes, 2025, 13(10), 3362), a
technology for extruded compound feed supplemented with wormwood (Artemisia) as a biologically active additive
was developed. In the present study, the effect of different doses of wormwood (0, 10, and 15%) in the compound
feed on the milk productivity and chemical composition of camel milk was evaluated. Feeding was carried out for 10
days at the “Shyngys” farm (Saryagash city). Monitoring included measurements of daily milk yield, fat content,
protein content, and total solids. It was found that increasing the wormwood content to 15% in the extruded
compound feed contributed to a 1.0 L increase in milk yield (from 1.9 to 2.9 L), an increase in fat by 0.62%, protein
by 0.56%, and total solids by 1.8%. Feed analysis revealed the highest levels of flavonoids and vitamins A, B1, and
B3 in the 15% wormwood sample. Regression analysis confirmed the statistical significance of the effects of the
additive and feeding duration (R?=0.92-0.97; p < 0.001). Response surface analysis showed a positive interaction of
factors. The optimal formulation was identified as extruded compound feed containing 15% wormwood, which

ensures improved milk productivity and milk quality of camels.

Keywords: camel, extruded compound feed, wormwood, dietary supplement, milk productivity,

regression analysis.

Beeoenue

B  ycmoBusax  3acynuiMBoro - KiMmata
KBauHbIE KHBOTHBIE WTPAIOT KIIOYEBYIO POJIb B
o0ecriedeHuH POJOBOJIBECTBEHHON 0€3011acHOCTH,
MTOCKOJIBKY CITOCOOHBI 3(h(PeKTHBHO HCITOIE30BaTh
CKyIHYIO0 KOopMOBYI0 6a3y [1]. OngHako npu 3ToM
4acTO BO3HMKAET NE(PHUUUT BBICOKONUTATEIBHBIX
KOPMOB M CHIXXCHHE 3[0POBbSl KHBOTHBIX.
AKTyaJbHBIM pEIICHUEM SBISETCS MpPUMEHEHHUE
MPUPOAHBIX (UTOOMOTUKOB — PACTHUTEIBHBIX
OMOJIOTUYECKH aKTHBHBIX J00AaBOK, KOTOpHIE
KOMIIGHCUPYIOT ~ HEJIOCTaTOK HYTPHEHTOB U
MIOBBINIAIOT YCTOMYHBOCTD KUBOTHBIX [1]. OmHOM
U3 TakuxX H00aBOK sBIsETCsA MOIBIHE (Artemisia),
colepxaiias dQHUpPHBIE Macia, KapOTHHOWIBI,
Butamunbl B u C, mHYNMH, 1yOUIIbHbBIC BENIECTBA,
(naBoHOMBI 1 1p. [2]. M3BecTHO, 4TO OMOAKTHBHBIC
KOMIIOHEHTBI TIOJIBIHA O0JIaaloT BBIPAXKEHHBIM
AHTUMHUKPOOHBIM, AaHTUTE€JIBMUHTHBIM ¥ UMMYHO-
MoaynupytomuM aevicteuem [3]. [Ipu xopmiennn
KBAuHBIX TIOJBIHb CIIOCOOCTBYET YIIyUIICHHIO
Mop(ororny KWIIeYHNKa, CTAOMINU3aIil MUAKPO-
OMOTHI pyOlla W YKpEIICHUIO HecTenu(uaecKon
pe3ucteHTHocTH opranusma [3.4]. IlpakTuueckue
HCCIIEIOBaHUS MOATBEPXKIAIOT, YTO J00aBICHUE
MOJIBIHU B PAIlMOH 00OTaIlaeT ero BUTAMHHAMH U
(eHONBHBIMU COETMHEHUSIMH, TOBBIIIAS TUILEBYIO
LEHHOCTh KOpMOBo#i cMecH [4,5]. Kpome Toro, pu
pa3paboTKe TEXHOJIOTHH KOMOWKOpMa Ba)KHO
YUUTBIBaTh (PU3UKO-TEXHOJIOTUYECKHE NTapaMeTphl
(cremeHb W3MeENBUEHMsI, BIAXHOCTb, (opma
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KOHEYHOT'O TIPOAYKTA), BIUSIONINE HA COXPAHHOCTh
BAJl n mpoyHOCTh TpanHyn [6]. YUuThIBas BBIIIIE-
CKazaHHOE, IIeJIeco00pa3HO CO3/1aTh JKCTPYAH-
POBaHHBIN KOMOMKOPM J1J1s1 BEPOJIFOIOB ¢ J00aBKOM
MOJIBIHM KaK MCTOYHHMKA OMOJIOTMYECKH aKTHBHBIX
BEIIECTB, HAIPABJICHHBI HAa TOBBINICHUE IUTA-
TEJbHOW [IEHHOCTH KOpMa H yITy4IlIeHUE 3I0pOBbS
JKUBOTHEIX [6,5].

Lenbto vccnenoBaHus SBISAIACH pa3padoTKa
TEXHOJIOTHH SKCTPYAUPOBAHHOTO KOMOUKOpMA ISt
JIAKTUPYIOIIMX BEPOIIOAMLI C 100aBIICHAEM OJIbIHU 1
OLICHKA €ro BIMSHMS HA MOJIOYHYIO IPOIYKTUBHOCTh
1 Ka4eCTBO MOJIOKA.

Mamepuansl u memoobl UCCE006AHUTL

HccnenoBanrne MpOBOJWIOCH HA JIAKTH-
pytromux BepOmomunax B xo3siictee KX «l1IbHFBIC)
(Cappraramckuii p-H, FOxuenii Kazaxcran). s
OTIBITOB OBIT MCIOJB30BAH paHee pa3zpadoTaHHBIN
9KCTPYIUPOBAHHBIA KOMOMKOPM, OOOTaIéHHBIN
nonbiaeio (Artemisia lerchiana). ba3zossrit cocras
KOMOWKOpMa BKIJIIOYAIT MTPOPOIICHHOE TPUTHKAIIE,
BepOmtokpio  Komouky (Alhagi) u mpomykrthl
nepepadOTKU  3€pHOBBIX  (SUMEHb, 3apPOABIILN
TIIEHHITBI, TTOICOIHEYHBIN KMBIX U IIIPOT, OTPyOH), a
TaK>Ke IPEMHKC U cOJIb. PainoHb! ObIIM paccuUTaHbl
Ha >kuBYIO Maccy ~550 Kr 1 HavasbHbIHN yaoii -4 1. B
KOHTPOJIPHOM BapUaHTE IOJIbIHL HE JT00aBIISIACS,
TOT/Ia KaK B ONBITHBIX perientypax 10 % wmm 15 %
CyXOH Macchl KOMOMKOpMa MpPHUXOAMJIOCH Ha
WU3MENBYEHHYIO MOJIBIHB, € COOTBETCTBYIOIIUM
nepepacrpeieieHueM J0JIe OCTalbHBIX KOMIIO-
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HEHTOB JUTS TIO/Iep KaHus1 OalaHca Mo MUTATETbHBIM
BerecTBaM. [lepen sKcTpy3ueii chIpbe H(PPAKpaCcHO
noacymuBanu (no BnaxHoctd ~10-12 %) m
M3MeTbYai 10 pa3Mepa JacTull - 1 MM; TOJBIHB
M3MebyalTH 10 - 5 MM. CMech yBiIaxHsH 10 1416
% W 3KCTpyAUPOBAIU B TaOOPATOPHOM OJHOILIHE-
KOBOM 3KcTpyaepe npu temreparype 110—140 °C
(maBnenue 2-3 MITa). [TomydeHHBI SKCTpy AT UMeT
HU3KYI0 KpomnMocTb (<4 %) ¥ BBICOKYIO
BOJIOTIOTJIONIAIONTYIO CIOCOOHOCTh, YTO oOOecte-
YUBAJIO TPOYHOCTh TPaHyd U WX BBICOKYIO
YCBOSIEMOCTb IIPH CKApMITUBAHHU.

B skcniepumenTe chopMHUpOBaHBI TPH TPYIIITBI
YKUBOTHBIX (110 IPUHIIMITY aHAJIOTOB): KOHTpOsbHas (0
% moJbIHE B KOMOMKOpME) U 1Be onbITHBIE (10 % 1

15 % nonsam). Kaxkpas rpynmna nony4vana - 10 kr
KOMOWKOpMa B CYTKHU B JIOTIOJIHEHHE K OCHOBHOMY
pammony. Kopmmenne mpomomxkanocs 10 mmeii;
MOJIOKO OTOMPaJIX €KETHEBHO B OJTHO H TO e BPEMsI
JUTst aHaiu3a. [171st OleHKM MCXOMTHBIX TTOKAa3aTeNei 10
HavaJa OIBITHOTO KOPMJIEHHS ObLTH 3aHKCHPOBAHBI
TapaMeTphI MOJIOKa 0e3 CKapMITHBaHUS KOMOMKOpMA.

AHanmu3 o0pa3noB MOJIOKa TMPOBOIWIN C
MOMOIIBI0  JKCTpecc-aHanm3aTopa  «Jlakran»
(Poccust), paborarorero Ha YJIbTPa3BYKOBOM U
ONTHYECKOM MPHUHLMINAX, 4YTO  obecrednBacT
BBICOKYIO TOYHOCTb TIPH MUHHMAJIbHOH MO/ATOTOBKE

npo6. Kaxkmeiii obpaszer; mosoka (15-20 wmur)
aHATM3UPOBAJIH B TeueHHe 2 MUHYT. Onpenersui
MacCCOBYIO JIOJIIO JKHpa, OeJKa, JIAKTO3bI, OOIIUX
CYXHX BEIECTB, TNIOTHOCTh M KUCJIOTHOCTh MOJIOKA.
N3mepeHus: BHITOMHSIIMCH COTJIACHO CTaHIAPTHBIM
meroaukam: [OCT 23453-2014 (xup) [7], TOCT
23327-98 (6enok) [8], TOCT 3626-73 (cyxue
BemectBa) [9], TOCT 3624-92 (xucnorHocTs) [10].
[MonyueHHble JaHHBIE TO3BOJMIIM  OTCICIUTH
IUHAMUKY TIOKa3aTeJell MOJIOKa TOJ| BIUSHHEM
Pa3MYHBIX YPOBHEH pacTUTEILHON TOOaBKH.

Jis omeHKM conmepikaHus OWOIIOTHYECKH
AKTHBHBIX BEMIECTB B KOMOMKOpME €ro 00pasIlbl
WCCIIEIOBAITM B JIA0OPAaTOPHU OIEHKH KadecTBa
npoaykToB AO «ATMaTUHCKUM TEXHOJIOTHMUECKUI
yHHBepcuTeT. Onpeaesnsiim CyMMapHOe KOJIMYECTBO
(bmaBoHonmoB (B % OT MAaccel), U COICpKaHUE
BuTtamMuHOB (A, rpynnsl B) B KOHTpompHOM U
o0oramEéHHbBIX BapuaHTax KOPMOB.

CrarucTrueckyto o0paboTKy pe3yibTaToB
MIPOBOJIMIIA METOJIAMH OITUCATEIILHOM CTATUCTUKH 1
perpeccuoHHoro axanusa. PazpaGoraHsl mMozenu,
CBSI3BIBAIOILIME Y/ION 1 COCTaB MOJIOKA C YKa3aHHBIMH
(haxTOpamMm, C TIOCIICAYFOIECH TIPOBEPKOI 3HAYNMOCTH
ko3 durmentos (kputepuii t-CTbrofieHTa) U 001N
sHauumoctu  mojenu  (F-xpurepwmii). Taxke
MCIIONh30BaH METOJT OTKIIMKA ToBepxHocTH (Response
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Surface Methodology, RSM)
COBMECTHOTO BIHSHUS (PaKTOPOB.
0630p numepamypol

Wurencndukanus ;kABOTHOBOACTBA TpeOyeT
BHEJIPEHUSI MHHOBAIIMOHHBIX ITOJX0JI0B B KOPMO-
MPOM3BOJACTBE W WCIOJIB30BAHUA OMOJOTHIECKU
AKTUBHBIX 100aBOK. BUTaMUHBI 1 MUKPO3JIEMEHTHI
WTPArOT BAXKHYIO POJIH B IUTAHWH )KUBOTHBIX, OJTHAKO
OOBIYHBIE PAIMOHBI YacTO HE YJIOBIECTBOPSIOT
MOJTHOCTBIO (PU3UOIOTUUECKUE MOTPEOHOCTH, YTO
BBI3BIBACT HApYyILICHHE OOMEHA BEILIECTB M CHIDKCHHE
npoaykruBHOCTH [11]. [lonomHnTensHOE BBEACHHE B
palMoOH HATypaJIbHBIX OMONOTHYECKH AKTHUBHBIX
COCIMHEHU TpU3HAHO >PQPEKTUBHBIM METOIOM
CTUMYJHpPOBaTh OOMEH BEIIECTB M TMOBHIIIATH
MPOAYKTHBHOCTh, OCOOCHHO MOJIOUHYIO, & TaKKe
yinydmaTh kadecTBo mponykiuu [12,3]. Kak B
OTEYECTBEHHOM, TaK U 3apyOeXHOM OIIbITE
MOATBEPXKIACHA IEIeCO00pa3sHOCTh MPUMEHEHUS
NPUPOAHBIX J100ABOK BMECTO CHHTETHUYECKUX,
MOCKOJIBKY OHH  00NaJaloT MHO>KECTBEHHBIM
MTOJIO’KUTEIEHBIM BO3/ICHCTBIEM HA OPTaHH3M IpH
MUHUMAIIbHBIX T000YHBIX 3¢ddexrax [5,12]. Hus
YBENMYEHUs] TPOW3BOJICTBA MOJIOKA M Msca
HEOOXOIMMO He TOIBKO HAPACTHTH OOBEMBI KOPMOB,
HO ¥ TIOBBICUTH KOHIICHTPAIINI0 0OMEHHOM SHEPTUH,
MPOTEHHA U IPYTUX MMUTATEIHHBIX BEIIECTB B CyXOM
BemectBe pammona [13,14]. OnxHolt W3 mpu4HH
HETIOJTHOM MPOYKTUBHON OT/Ia4H KOPMOB SIBIISIETCS
WX HEJOCTaTOYHas IepeBapuMOCTb, OCOOEHHO
PacTUTENBHBIX KOMIIOHEHTOB, OOTaThIX KIETYaTKOM.
Jlo TpeTn opraHu4ecKoro BemiecTBa KOpMa OOBIYHO
HE YCBaWBaeTCAd J>KBAUYHbIM >KHUBOTHBIM [15].
CHmKeHre 3THX NoTeph Jaxe Ha 2-3 % maér
CYNIECTBEHHBIN MPHUPOCT mpoxykiuu. Hcmomns-
30BaHUE (DEPMEHTHBIX IPENapaTOB MHUKPOOHOTO
TIPOUCXOK/ICHUS U IPYTUX OMOJIOrMYECKH aKTHBHBIX
J00aBOK TIO3BOJISIET PacUICIUISITh TPYyTHOIEpeBa-
pHUMBbIE KOMIIOHEHTBI KOpMa, TTOBbIIIast KO3((hUIMEHT
ero wucrnons3oBanus [15,3]. B wactHOCTH, TIpHM
HecOaNaHCHPOBaHHBIX TI0 JHEPTHMA W TPOTEUHY
parrionax Beezierre bAJ] ciocoOCTByeT yirydIieHuro
MUILEBapEHHs], TOBBILICHUIO YCBOSEMOCTH IHUTa-
TENBHBIX BEIECTB, CTUMYJISIIIAM OOMEHHBIX TIPOIIec-
COB M, KaK CJEJCTBHE, POCTYy MPOJYKTHBHOCTH
KUBOTHBIX [3]. Takum o00pazoMm, TpUMEHEHHE
OMOJIOTUYECKA aKTHUBHBIX N00aBOK B KOPMIICHHH
CTMOCOOCTBYET MOBBIIICHHIO TIEPEBAPUMOCTH KOPMOB
W TPOAYKTUBHOCTH >KMBOTHBIX, OOecrednBas
noJtyueHre Ooree KaueCTBEHHON KUBOTHOBOAYECKON
MPOYKITUH.

Pe3ynomamut u ux oocyscoenue

B panee omybnukoBaHHO# craThe (Zhuma-
liyeva et al., 2025) [16], pazpaboTana 1 ONTUMH3H-
pOBaHa pelenTtypa W TEXHOJOTHS MPOU3BOACTBA

UIL  OLIEHKH
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KoMOWKOpMa It BepOJIIO0B, 0OOTAamEHHOTO
MOJIBIHBIO, C HCIIOJIB30BAHUEM TIOCIIETOBATEIbHBIX
MIPOLIECCOB CYIIKHM, W3MEIbUEHUS U DKCTPY3UH.
Pa3pabGoraHHas TEXHOJIOTHSI O3BOJIMIA TOIY4UTh
MPOIYKT C YIyUYIICHHBIMH (PU3UKO-XUMHUUECKUMH U
TEXHOJIOTUUECKUMH XapaKTEPUCTUKAMU, 00eCTIeUH-
BAaIOLIMMHU €T0 CTA0MJIBHOCTh M IPUTOAHOCTD AJIS
KOpPMJICHUSI BepOIIONOB B YCIOBHAX APHUIHOTO
KJIMMara.

B nmanHOi paboTe OCHOBHOE BHUMaHHE
YAETICHO M3YYEHHUIO BIMAHUS BBEAEHHOH Onoio-
THYECKH aKTHBHOM J00aBKH - OIBIHE (Artemisia) - na
MPOAYKTUBHOCTD BepOmoauil. [IpoBoansics MoHu-
TOPUHI KJIIOUEBBIX MOKa3areieil, BKIOYasl yIoHu,
MAaccOBYIO JIOJIIO >KMPa U CyXOro BEILIECTBA B MOJIOKE.

HccnenoBanne  HampaBleHO Ha  BBIABICHUE
CTUMYJIHpPYIOLIEro dPdeKTa pacTUTENFHOTO KOMIIO-
HEHTa B COCTaBe pa3pabOTaHHOTO KOMOHMKOpMa U
OTpeJieNieHHe €ro IMOTEHIMaNa JUIsl TOBBINICHUS
MOJIOYHOH MPOXYKTUBHOCTU U YIIYUIIICHUS KA4eCTBA
BEpOITIOKBETO MOJIOKA.

Cognepxanue  OMOJOTHYECKU
BEIIIECTB B KOMOHUKOPME.

Amnanmmz 00pa3noB KOMOMKOpMa MPOBEACH B
Hay4YHO-UCCIIeZIOBATENILCKOH J1ab0paTopuu 10 OLICHKE
KadecTBa M OE30MAaCHOCTH MPOIOBOIBCTBEHHBIX
MPOAYKTOB pu AO «AJNMaTHHCKOTO
TEXHOJIOTUYECKOTO0 YHUBEPCUTETA» C IIENBIO OMpesie-
JICHUA COACPIKaHUA 6I/IOJ'IOI‘I/I‘-IGCKI/I AKTHUBHBIX
Bemiects (puc. 1).

AKTUBHBIX
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Buosnornyecknx aKTUBHBIN COCTaB B KOMOMKOpPMAaX

B KoHTpO/b

M obpasen 1

obpasey, 2

Pucynok 1. Pe3ynpTaTs! aHann3a cogepikaHus OMOJIOTHYECKH aKTHBHBIX BEIIECTB B 00pasiax KOMOMKopMa

Kax BugHO 13 prcyHKa 1, XUMHYeCKUi aHaIn3
KOHTPOJIBHOT'O U ONBITHBIX 00pa3lioB KOMOUKOpMa
MIOATBEPINI 0OOTAIICHUE pallioHa OHOJIOTHIECKH
AKTUBHBIMH BEILIECTBAMH IIPU JOOABICHHUH MOJIBIHU.
Tak, Bo BTopoMm ombITHOM 00pasue (15 % nosbian)
conepkanue ¢uiaBoHonnoB pocturano 0,33 % ot
Maccel, 4To BhIme, yeM B KoHTpone (0,27 %) u
obpasnie ¢ 10 % mnonsmu (0,31 %). YpoBeHb
JyOWJTBHBIX BelecTB (TaHHHOB) B perenType ¢ 15 %
TIOJIBIHY OBLT MTPUMEPHO Ha YpoBHE KOHTpoJs (=0,42
%), AWML HE3HAYNTENHHO MPEBBIIIAs MOKa3aTeNb
aust 10 % Bapuanra (0,41 %). HanGonee 3ameTHbIe
pa3auYus OTMEYEHBI 110 BUTAMUHAM: KOHIIEHTPALMs
BuTamMuHA A B KopMe ¢ 15 % moIbIaN yBeInImiIach
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Oosee yeM B 2 paza 10 CPaBHEHHUIO C KOHTPOJIBHBIM
ob6pasmom (pupoct -130 %), rorna xak npu 10 %
nmonelHA pocT coctaBmil - 51 %. Comepikanue
BuTamuHa Bs (HnanmHa) Bo3pocio Ha -18 % (mpu 15
% nosnbiam) ipoTuB - 9 % (pu 10 %). Butamussr B,
u B2 Taxke umenu ymepeHHslit poct (Ha 15-17 % u
6-17 % coorBercTBenHO B 10 % u 15 % obOpasnax).
B 10 xe Bpemst conieprkanue ButamuHa Bs B BeIcOKO-
JIO3UPOBaHHOM 00pa3iie HECKOJIBKO CHU3WIOCH O
CpaBHEHHIO ¢ KOHTpOJIeM. B 11eiom, KoMOUKOpM ¢
MaKCUMabHOU nmosiei moneram (15 %) xapaxre-
pHU30BajCAd HAMBBICUIMM YPOBHEM ()IaBOHOUIOB U
3HAYUTEJFHO HOBBIIICHHBIM COJCP)KAaHUEM OTHEIb-
HBIX BUTaMHHOB (mipexkne Bcero A u Bs). Oto
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CBUETETBCTBYET O €ro OOINbIIe OHOIOTHIecKoit
IIEHHOCTH W TOTCHIAIE KaK (hYHKIMOHAIBHOTO
KOpMa JUIsl )KUBOTHBIX.

MosiouHast MPOYKTUBHOCT BEPOITFOAUI] TIPH
CKapMJIMBaHUH KOMOMKOpMA.

Ilepen wHagasioM wcnBITaHUR (0A30BBIA
YpOBEHb, 0€3 CKapMJIMBaHHS OIBITHOTO KOMOHU-
KOpMa) MOJIOKO BEpOITIOIUI] HMEIO XapaKTEePHBIH
cocras: sxup - 4,35 %, 6emnok - 3,92 %, nakrosa - 6,00
%, cyxue BemecTBa -15,3 %, mmorHocts - 1,029
r/cM®. DTH TOKa3aTelu TMOCTYKWIA HWCXOJTHON
TOYKOW JJIi CPaBHEHUS C MOCIETYHOIUMHU

pe3yabTaTaMy OIBITOB.

B xoxe 10-gHEBHOTO KOPMOBOTO OITHITa BO
BCEX TpPyMIax OTMEYEH POCT CYTOYHOTO YAOS M
yIIydilieHHe XHMHYECKOTO COCTaBa  MOJIOKa,
BBEIPOKCHHOE B pa3HOW cremeHW. B Tabmmime 1
0000mIeHBl W3MEHEHUS! YO0s, JKUPHOCTH U
OEJIKOBOCTH MOJIOKA B KOHTPOJBHOH M OIBITHBIX
rpymmnax 3a nepuos sxkcrnepumenta (1-i u 10-ii 1eHp
KOPMJICHUS).

i HarmAgHOTO MpENCTaBICHUST KOJIMYecC-
TBEHHBIE ITOKA3aTEeNd MOJIOKA B Hayale W KOHIIE
OTIBITa CBEJIEHBI B Ta0IMIy 1.

Tabnumna 1. Yoit 1 oCHOBHEIE TTOKa3aTeIN MOJIOKa BepOtoaul (eHb 1 1 nerb 10 ompITHOTO KOPMITCHUS)

I'pynna (monst | Ynooit Y nou Kup (meus 1), | Kup Benox Benox
TIOJIBIHH) (menn 1), m | (menn 10), 1 | % (mens 10), % (mens 1), % (mens 10), %
KonTtpomns

(0 %) 13 2,3 4,49 4,96 4,30 4,75
Ipymna 1 16 26 5,25 5,80 478 5,28
(10 %) L L il Ll 1 1
Tpynna2 19 2.9 6,00 6,62 5,40 5,96
(15 %) L L il Ll 1 1

Kak BUIHO U3 ITpeCTaBICHHBIX JaHHBIX, BO
BCEX TIpyINnax CYTOYHbIA yJIOW YBEIHUHICS
nprMepHo Ha 1,0 11 3a meproy onbITa. TO COBMAIATIO
C TIUJIAHOBBIM IPHUPOCTOM YJAOSI TPHU BBEICHUH
KOHIIEHTPUPOBAaHHOTO KOMOMKOpPMa M OTpakaeT
obmee ymyumenue kopmiieHusa. OpHako Kauec-
TBEHHBIE TIOKA3aTeId MOJOKA — JKUPHOCTh M
coJiepXaHre OeNka — pociy pa3uuHbIMU TEMIIAMH B
3aBUCUMOCTH OT pelentypsl. B KOHTpoJbHOI
rpymre (6e3 monbiHn) ynoi Beipoc ¢ 1,3 g0 2,3 n,
MaccoBas JIoNiA Kupa yBenuwumiack ¢ 4,49 % no
4,96 % (+0,47 %), Genka — ¢4,30% m04,75%
(+0,45 %). B rpymrie 1 (10 % mosnbitu) ya0ii Bo3poc
agasornyHo (¢ 1,6 mo 2,6 1), HO >XKHUPHOCTh
moaHsTack ¢ 5,25 % mo 5,80 % (+0,55 %), a 6emok —
c 4,78 % mo 528 % (+0,50 %). HawubGomnbIiue
u3MeHeHus: otMedeHsl B rpymime 2 (15 % mnosnbiau):
ynoii ¢ 1,9 yBenuuuiics 1o 2,9 11, conepikaHue Xupa
Bo3pocio ¢ 6,00 % no 6,62 % (+0,62 %), a Genka —
¢5,40 % mo 5,96 % (+0,56 %). Takum oOpaszom,
N00aBIIEHNE TIOJIBIHA B KOMOMKOPM CIIOCOOCTBOBAIO
Ooree 3HAYUTETHHOMY 00OTAILIEHUIO MOJIOKA KUPOM
u OEJKOM 10 CPaBHEHHUIO C KOHTPOJIEM, MPHUYEM
3¢ deKT Bo3pacTai Mpu YBEIUUSHUH JI03bI MOJIBIHH.
Jlaxke cTaHIapTHBIN SKCTPYAUPOBAHHBIN KOpM 0e3
BAJI oxazan monoXuTenbHOE BIMSHHAE HA COCTaB
MOJIOKA OTHOCHTEIBHO HCXOHOTO YPOBHS (32 CUéT
00IIero yiaydiieHusl MATAHWsA), OJHAKO BBEICHHC
¢$uTOOHOTHYECKON JOOABKH yCHIIUIIO 3TOT (P EKT.
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IMpu 10 % nonbIHM ynydlieHHEe TIOKa3aTelnei ObuIo
3ameTHee, a npu 15 % — Hanbonee BhIPAKEHHBIM.
D10 AeMOHCTPUPYET 3PPEKTUBHOCTH MOJBIHA KaK
JN00aBKH, CTUMYJHMPYIOIIEH CHHTE3 OCHOBHBIX
KOMITIOHEHTOB MoIloKa. CIlemyeT OTMETUTh, YTO
COJIep)KaHUE CyXMX BEIIeCTB (CyMMapHO) TakKke
YBEIUYMBAIOCH MO TPYIIAM OT KOHTPOJIS K OTBITY
(HampuMep, B rpyTiIie 2 CyXue BellecTBa BO3POCIIH C
~17,5 % 10 ~19,3 %), oTpakast OOIIYIO TCHIECHIIUIO
VIIyYIIEHUS KadecTBa MOJIOKA TOJl BIHMSIHUEM
TIOJIBIHM.

CratucTHUYeCKHUl aHaIu3 M PErpecCHOHHOE
MOJIEIUPOBaHNe (PAKTOPOB KOPMJIICHUSI.

Jlnst yCTaHOBIIEHUST 3aBHCUMOCTH TPOAYK-
TUBHBIX TIOKa3aTelieil BepONOAMIl OT (HaKTOPOB
KOpPMJIEHUS ITPOBENEH PErPECCUOHHBIN aHanu3. B
KayecTBE 3aBHCUMBIX IIE€PEMEHHBIX paccMaTpu-
BJIMCh: YO, coaepKaHue Kupa 1 OejKa B MOJIOKE.
B kayecTBe HE3aBHCHUMBIX TIEPEMEHHBIX: COJEP-
skanue BA /] u3 nonean (%) v AHA KOPMIICHMYSL.

MHOKeCTBeHHAsl ~ JIMHEWHas  perpeccus
MO3BOJIMJIA OTIPEJIENIUTH BKIIAJl KAXJ0TO (pakTopa B
WU3MEHEHHUE MPOJTYKTUBHOCTH.

B xone MHOXECTBEHHOTO PErpecCHOHHOTO
aHanu3a OBIJIO CCIIeJOBAHO BIMSHHUE COACP KaHUS
BAJI (X1; %) u mau kopmutenus (X2) Ha mokas3aTesnu
MOJIOYHOH MPOYKTHBHOCTH: conepkanue oenka (P;
%), conepsxanue sxupa (Z; %) u ymoii (Y, ).
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[TocTpoeHHBIe MOZIENTH TIPOJIEMOHCTPHUPOBATIN
BBICOKYIO OOBSCHUTENBHYIO CIIOCOOHOCTB: KO3 Q-
uuentsl AetepmuHanuu  (R?) HaXoamouch B
nuanasone ot 0,92 o 0,97, 4to cBHIETENLCTBYET O

HaJIGKHOCTU TIONYYCHHBIX PErPECCHOHHBIX YpaB-
HEHUM M BO3MOXKHOCTH HMX HCIIOJIB30BaHUS A
nporHo3a. I[lapameTpsl Mojeneil TpHUBEICHBI B
TabuIe 2.

Ta6Jmua 2. Pe3yJ’ILTaTLI PErpeCCUOHHOI0 aHaJIn3a Mo MOoKa3aTe/IaAM MOJIOYHOM MNPOAYKTUBHOCTH

3aBucumas IlokazaTenu

IepeMeHHast KoncranTa - Koaddrmuenr - b Koadpdrmment - | R?-(oOpsicHéHHas | P -3HaUCHUE
(bo) (X1) b2 (X2) JIACTICPCHST) MOIENH

Kup (%) (2) 4.33 0.69 0.14 0.97 <0.001

Vnoit (1) (Y) 1.15 0.13 0.72 0.99 <0.001

B pesynbrate perpecCHOHHOTO aHan3a
MOJYYCHBI CIEAYIOIINE YPABHCHHUS:

P=4,14+0,67-X;+0,13-X;

Z=4,33+0,69-X1+0,14-X2

Y=1,15+0,13-X1+0,72-X2, Q)
rIe:

P - coneprxanue 6enxka (%),

Z - coneprxanue xupa (%),

Y - ynoi (1),

Xi- conepxkanne BAJI (mosbiab, %),

X2 - KOJIMYECTBO JTHEH KOPMIICHUSI.

3HaueHus P-ypoBHEH misi K03 PHUImeHTOB
npu 00euX MEPEeMEHHBIX OKa3aJIMCh 3HAYUTEIBHO
Hmwxke 0,05, 4ro moaTBEpKIACT CTATHCTHYCCKYHO

0%

X\
S
SO
NSKS

. %
SRR
SIS
SO SICSSSINEK
RIS

3HaYMMOCTh BIUSHUS Kak coaepkanus BAJl, Tak u
JTHEeH KOPMJICHHSI Ha paccMaTprUBaeMble TIOKa3aTeIH.
B wactHOCTH, conepxanue BAJ] oka3piBaeT cUiIbHOE
MOJIOKUTENbHOEe BiusHHEe Ha Oemok (B =0,67,
p<0,001) u xwup (f=0,69, p<0,001).

Koncrants (b o) - 4,14 s 6enka, 4,33 s
xkupa u 1,15 mns ymos - orpaxkaroT 0a3oBbIe
YPOBHH MMOKa3aTeNeu npu orcyTcTBUu bA /.

Jnst netanu3upoBaHHOTO aHATW3a BIUSHUS
(akropoB (qau kopmieHus 1 bAJl) ncronszoBaHa
METOIMKa IOBepXHOCTEH oTKIHKa (RSM).

Ha pucynkax - 2,3,4 npexacraBienst 3D-
rpadMKH MMOBEPXHOCTHOTO OTKITUKA B 3aBUCHMOCTH
ot cozepykanust BAJI (13 mosieiam, %) 1 KOJIMYeCcTBa
JTHEH KOPMJICHUSI.

32
<32
<28
E<24
E<2

<16
<12

Pucynox 2. [loBepxHOCTB OTKJIMKa (y/I0M; 1) B 3aBUCUMOCTH OT coziepxanust bA/la 1 konruecTBa JHEH KOPMIICHHS
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Pucynok 3. TToBepxHOCTB OTKIIHKA (3KHP; %) B 3aBUCUMOCTH OT coziepkanus BAJla n konudecTBa qHEH KOPMIICHHS

%

0000,
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0:':"0: " :
7:20.0:%,
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Pucynok 4. IToBepxHOCTb OTKIIHKA (6€710K; %) B 3aBUCUMOCTH OT cojepkanust BAla 1 KoaudyecTBa AHEH KOPMIICHUS

[To pucynkam 2,3,4 BuaHo, uto 3D-moBepx-
HOCTH JEMOHCTPUPYIOT COTJIAaCOBAHHOE BIIMSHUE
(dakTopoB: yBeauueHue maccoBou noiau BAJ] u
JUTUTETTBHOCTH KOPMIICHUSI COIIPOBOXKIAETCS] POCTOM
ya0s, a TaKKe CopepkaHus xupa u Oenka. s
nokaszareieldl cocTaBa BBIPAKEHBI HEJIHMHEHHbIE
3aBUCHMOCTH ¢ 3((dEKTOM yOBIBAIOIICH OTIaYH Ha
BBICOKMX YPOBHSIX (hakTopoB. OTMEUEHO MOI0XKHU-
TEJNBbHOE B3aUMOAEHUCTBHE: TP 00JIee IIIUTEIEHOM
KopMiieHUH d¢¢ekT moBbiieHus gonun BAJL
YCHIIUBACTCSL.

Takum oOpa3oMm, BO Bcex TPEX OTKIMKax
HaAOJIoIaeTCs  COTJIACOBAHHOE  TTOJIOKUTEILHOE
BiusiHre GakropoB. Honst BA/la rmaBabiM 00pazom
OTpe/IeNsieT KaYeCTBEHHbIE MOKa3aTeNy (KUp, OENOK),
JUTUTENILHOCTh KOpMIIEHU - yioil. Beenenne bA/] B
KOMOUKOPM W YBEIHYCHHE IMPOJOJIKHTEIEHOCTH
KOPMJICHHSI 3HAYUTEIHHO TOBBIIIAIOT Ka4eCTBO U
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KOJMYECTBO  MOJIOKA, YTO  HMEET  BAKHOE
MPAKTHIECKOE 3HAUCHHE B KOPMIICHUHU BEPOITFOIOB.
3aknrouenue

Pe3ynbTaThl MPOBEAEHHOIO HCCIIEIOBAHUS
MOJITBEPIKIAIOT 1eJIECO00Pa3HOCTh UCTIOIE30BAHUS
moseiau (Artemisia) B cocTaBe 9KCTPYIMPOBAHHOTO
KOMOMKOpMa ISl JIAKTHPYIOIIUX  BEPOJIIOIHIIL.
JlobaBimeHne MaHHON OHMOJOTMYECKH aKTHBHOM
J100aBKH B palivoH Ha ypoBHE 70 15 % obecreuniio
JIOCTOBEPHOE YJIYYIICHHUE MOJIOYHOH MPOIYyKTHB-
HOCTH: yJior yBenmumics Ha 52,6 % (¢ 1,9 mo 2,9 i),
cozaepykanue xxupa - Ha 10,3 % (¢ 6,00 % o 6,62 %),
oeinka -Ha 10,4 % (¢ 5,40 % 10 5,96 %), a obOuux
cyxux Bemiects - Ha 10,3 % (¢ 17,5 % mo 19,3 %) o
CPAaBHEHHIO C KOHTPOJIBHOM TPYIITON.

[pumeHeHre perpecCHOHHOTO aHAJTH3a TTI03BO-
JIJIO YCTaHOBHTH BBHICOKYIO 3HAYMMOCTE BITMSTHUS KaK
YPOBHS TIOJIBIHA B KOPME, TaK U TPOIOJDKUTEIIEHOCTH
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e€ CKapMJIMBaHMS HA IIPOLYKTUBHOCTb KUBOTHBIX,
TPH 3TOM 3aUKCUPOBAHO X CHHEPTUYHOE ICHCTBUE.
Taxum 06pa3oM, BKIIOUECHHUE TIOIBIHH B COCTaB
KoMmOnkopma B koiamdectBe 15% mosker paccma-
TPUBATHCS KaK d(PPEKTUBHBIN CIIOCOO MOBBILICHHS
KaK KOJNMYECTBEHHBIX, TaK U KaYeCTBEHHBIX
mokazareneid Monoka BepOmomuil. lloxydennbie
NAaHHbIE MMEIOT MPAKTHYECKOE 3HA4YEHHE I
KOPMJICHUS ’KUBOTHBIX.
BaaronapHoctb
Jlannas paborta Obuta momaepkaHa (GuHaH-
CHUpOBaHHEM HAay4HO-TEXHHYECKOH MPOrpaMMBbl
MuHHCTEPCTBA CENBCKOTO X03s1iicTBa PecmyOmuku
Kazaxcran ma 2024-2026 romer BR?24892775
«Pa3paboTka TEXHOIOTUN KOMILIEKCHOW U TIIy0O0-
KOH mepepaldOTKU CeNbCKOXO3SIMCTBEHHOTO CHIPhSI
JUIs. TIPOU3BOJICTBA MPOAYKTOB MHUTaHUs, oOecrie-
YHMBAIOLIEH BBICOKOE KayecTBO M 0€30MacHOCTb
BBIITYCKaeMOM POIYKLIUU» B PAMKAX BBIIIOJTHEHUS
npoekTa «Pa3paboTka TEXHOJIOTHH KOMOMKOPMOB
IUTE BEpOIIOZIOB C TpPUMEHEHHEM OWOJIOTHYECKU
aKTHBHBIX 100aBOK».
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Byn maxanaoa nonéa (Triticum dicoccum Schrank) oaninen anvinzan yHHOIH MEXHOMOUANBIK HCIHE
Haybalxananvlk Kacuemmepi 3epmmendi. 3epmmey 6apvicolHOG NOAOA YHbI IpMYpPAi YHMAKmMay macindepimen
(0esunmezpamop scone CDI1 acyiieci) anvinvin, oHbIH KEPbLIbIMOBIK-MNEXAHUKATbIK, MEPMOMEXAHUKATBIK HCIHE
DeoNouUANBIK Cunammamanapovl Keuenoi mypoe dazananovt. Kypolnvimovx kacuemmepi «Cmpyxkmypomemp CT-2»
acnabvinoa, mepmomexanukanvlk cunammamacet Mixolab 2 Kyporizeicoinoa, an Kamvipowvly 2a3 my3inyi men 2azovl
ycmay Kaoinemi Reo F4 peopepmenmomempinde anvikmanosl. 3epmmey Homudicenepi nonda yHoIHbIH YHMAKMAy
oapesiceci OHBIH NAACHMUKATBLIBIZYL, CEPRIMOINIzi, cy CIHipy Kabdinemi, dcenimuie Oepikmizi dcone amuna3anvik,
bencenoinizine eneyni acep ememinin kopcemmi. /lezunmezpamopoa ycax YHMAKmanian noada yYmvl Hco2apul
NAACMUKATBLIBIK heH 2a30bl ycmay Kabinemimen cunammanca, CDI1 xcyitecinde anvinzan yn muizol3 api
KEpblabiMOblK, mypaKmol Kacuem Kopcemmi. ¥nmaxkmanzan nondéa yYHulHbIH CANACLl CLIHAK HAH RICIDYy apKbLibl
AHBLIKMATBIN, CMAHOAPMMBbLK KOPCemKiuinep OOUbIHUIA CANACDL HCOAPbl 0en MAHOAI2AH OHbIH, ORMUMAT HYCKACbL
AHBIKMANobl. An oaxwinay ynazici peonocuanvlk KOpCemkiuimep OO0UbIHUIA AHAKYPALIM OHMAUIbl HIMUdICETEP
Kopcemmi. AnviHzan Hamuicenep nonda YHolH (YHKUUOHANOBIK JHCIHE HAH OHIMOEpiH OHOIpyde KO0J10aHyOblH
nepcneKmueanvl eKeHiH 0271e10e0i Heane YH any mexXHON0UACHIH OKMAUIAHObIPY YUK 2bL1bIMU HezZi3 001a anadbl.

Herisri ce3aep: mos6a, yH, YHTaKTay TICi/Ii, KYPbLIBIMABIK-MeXaHHKAJIBIK KAaCHETTEP, PE0JIOT Hsl,
Mixolab, Hay6aiixanaabIK KacueTTep.

INOJIYYEHUE MYKH U3 ITIOJIBbI 1 KOMIIJIEKCHASI
OIEHKA EE XJIEBOIIEKAPHBIX CBOUCTB

M.IT. BAUBICBAEBA", M.H. MAMbBIPAEB,
M.E. CEFCEHAJIBL, JI. I. OMHP3AXOBA

(AJIMATHHCKHUIi TeXHOJIOrH4ecKuii yHuBepcurer, Pecnyduimka Kazaxcran, 050012, r. Aiimatsl, ya. ToJe 6u, 100)
DJeKTpOHHAs oYTa aBTOpa Koppecnonaenta: meruert 80@mail.ru*

B oannoit cmampue uccneoosanst mexmnonozuueckue u Xaeb0neKapHsle C80ICHMEa MyKu, NOJIy4eHHOl U3 noa10bl
(Triticum dicoccum Schrank). B npouecce uccnedosanus myxa uz nonovl 6sL1a ROAYUEHA PA3TUYHBIMU CROCOOAMU
usmenvuenus (Oezunmezpamop u cucmema CDI), a ee cmpykmypno-mexanuueckue, mepmomexanuueckue u
PpeonozuuecKue ceolicmea oyenenvl Komniaekcno. CIpykmypuoie XapaKmepucmuKku oOnpeoeiaiucy ¢ Ucno1b306anuem
cmpykmypomempa CT-2, mepmomexanuueckoe nogedenue uzyuanocy ha npudope Mixolab 2, a zazooopasyrowan u
2azoyoeprcusarouias cnocoonocmes mecma — Ha peogpepmenmomempe Reo F4. Pezynomamol uccnedosanuii nokaszanu,
YmMo Cmenenb umMeabueHus MyKu U3 noaobvl 0Kazvleaem cyujeCmeennoe 6usnue Ha ee NaacmuYHoCmy, yRpyzocmb,
6000R02IOMUMENbHYIO CHOCOOHOCMb, NPOYHOCHLb KICHKOGUHBL U AMUNA3HYIO aKmueHocmb. MyKa, usmenvuennas 6
oe3unmezpamope, XapaxKmepu3yemcsi 6blCOKOI RAACHUYHOCIBIO U 2A30Y0ePlHCUBAIOuell CROCOOHOCMbIO, M020d KAK
MyKa, nonyuennas ¢ cucmeme CD1, popmupyem 6onee nnommuyro u cmpykmypho ycmoituugyio cucmemy. Kauecmeo
ROPOWKOOOPA3HOI MYKU U3 ROIObL ORPEOETIOCH C HOMOULLIO NPOOHOIL BbINEUKU, U RO CHIAHOAPMHBIM NOKA3AMEAM
ObLa 6bIOpana eé ONMUMAIbHASA, BLICOKOKAuecmeennan eepcus. Konmponvhutit o0pasey npodemoncmpuposan naubonee
onmumanvuvle peonocuueckue noxazamenu. Ilonyuennvie pe3yibmamsl ROOMEEPHCOAIOM HEPCHEKMUBHOCHLb
UCNONb308AHUA MYKU U3 NOJIObI RPU RPOU3BOOCEE PYHKUUOHATLHBIX U X71€D00YI0UHBIX UZ0EUTL U MOZYHL CAYIHCUNLD
HAyuHOIl 0CHOGOIL 0711 ORMUMUIAUUU MEXHOI0ZUU ee nepepadomKu.

KuroueBble cioBa: mosda, Myka, crmocod M3MeJb4eHHs, CTPYKTYPHO-MeXaHH4YeCKHe CBOICTBa,
peoJiorusi, Mixolab, x;iieGonexapHsbie cBoiicTBa.
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TECHNOLOGY OF SPELT FLOUR PRODUCTION AND
COMPREHENSIVE EVALUATION OF ITS BAKING PROPERTIES

M.P. BAIYSBAYEVA", M.N. MAMYRAYEYV,
M.E. SEISENALY, D. G. OMIRZAKHOVA

(Almaty Technological University, Kazakhstan, 050012, Almaty, Tole bi str., 100)
Corresponding author e-mail: meruert_80@mail.ru*

This article investigates the technological and baking properties of flour obtained from spelt wheat (Triticum
dicoccum Schrank). In the course of the study, spelt flour was produced using different milling methods (disintegrator
and CD1 system), and its structural-mechanical, thermomechanical, and rheological properties were comprehensively
evaluated. Structural characteristics were determined using a CT-2 structure analyzer, thermomechanical behavior
was studied with a Mixolab 2 device, and dough gas-forming and gas-retention capacities were assessed using a Reo
F4 rheofermentometer. The results demonstrated that the degree of flour grinding significantly affects its plasticity,
elasticity, water absorption capacity, gluten strength, and amylase activity. Spelt flour ground in a disintegrator was
characterized by high plasticity and gas-retention capacity, while flour obtained using the CD1 system formed a denser
and more structurally stable system. The quality of the powdered spelt flour was determined through test baking, and
the optimal variant, selected as high-quality according to standard indicators, was identified. The control sample
exhibited the most optimal rheological characteristics. The findings confirm the potential of spelt flour for use in the
production of functional and bakery products and provide a scientific basis for optimizing its processing technology.

Keywords: spelt, flour, grinding method, structural-mechanical properties, rheology, Mixolab,
baking properties.

Kipicne 3epmmey mamepuanoapol Men a0icmepi

Kasipri Targa Tamak eHIMAEPiHIH TaFaMIbIK bunait yast MEMCT 26574—2017, mon6a
JKOHE OMOJIOTUSUTBIK KYHIBLUIBIFBIH apTThIPY, COHIAM- yabl TII 9293-001-21051295-2013, aC Ty3sI camnachl
aK JQCTYpJli eMec INWKi3aT TypJepiH Tuimai MEMCT P 51574-2018 TananrtapsiH cail 60napl.
naiiganany mMacesneci ©3eKTi 00JbI Tadbu1aabl. OChI KaMpIpablH 3epTXaHanblK YAriiepi, micipireH
TYPFBIJIa ©XKEIIT1 JOH/I1 AaKbUIIapFa JKaTaThIH 1010a OHIMJICPIiH YJITiIepi.
(Triticum dicoccum Schrank) epekiiie KbI3bIFYIIBLTBIK Hlukizarrapaein (MEMCT  27839-2013,
Tynbipanpl. llonba Korapel aKybI3JABUIBIFEIMEH, MEMCT 26574-2017, MEMCT 9404-88, MEMCT
TaFraMJIBIK TaNIIbIKTapFa Oail OOyBIMEH, JKOJIO- 27839-2013), xaptbuiait padpukarrapasi (MEMCT
THSUIBIK JKaFJaiyiapra Te3IMAUIINIMEH JKoHE arpo- 2109-75) pnaliblH 6HIMHIH OpTraHOJIENTHKAIBIK
TEXHUKAIBIK KapanaibIMABUIBFBIMEH CHUIIATTATAIbL. (MEMCT 5667-65) xoHe (QU3UKAIBIK-XHUMHSIIBIK
CoraH KapamacTaH, Ka3ipri yakpITTa OyJ1 JaKbUT a3bIK- (MEMCT 5669-96, MEMCT 5670-96, MEMCT
TYJIiK OHJIipiciHAe, dcipece YH )KoHEe HaH OHIMJIEPiH 18321-73, MEMCT 21094-75) carma kepceTKilTepin
OHJIIpY/Ie KETKLIIKTI JeHTei e KONIaHbUIMal OTHIp. aHPBIKTAy CTAHAAPTTHIK TaJlaNTap/a KeNTipireH oic

[lonba noHI HETi3iHEH JKapMaNbIK MaKcaTTa OOlibIHIIIA, KAMBIPJIBIH PEOJOTHSIIBIK KOPCETKIIITEpPI
NaiIallaHbUIFaHBIMEH, OHBIH YH aJTy TEXHOJIOTHSCHI «CTpyKTypOMeTp-2», Ta3 OeliHIl mbFapy KadiieTi
MEH HaH Ticipy KacHeTTepi KaH-KaKThl 3epTTey/Ii Chopin ¢upmaceiasin Peodepmentomerp. Peo F4
KaXeT eTedl. ¥HHBIH YHTAaKTaly ASpexeci MeH acrna0bIH/1a aHBIKTAJI B
(paKUsUIBIK KYPaMbl JAHbIH OHIMHIH KYPBUTBIMIBIK- Oeou 10Ty
MEXAHUKAIIBIK, PEOJIOTHSUIBIK JKOHE TepMoMexa- Ke3 kenreH yITTBIK TaramapiblH HeETi3l —
HHUKAaJIBIK KACHETTEPIHE alTapibIKTall acep eTeTiHi FacpIpsiap OOMBI KAJIBINTACKAH JOCTYPJIi IIHMKI3aTTHIK
Oenriii. CoHABIKTaH 110J10a YHBIH 9pPTYPIli YHTAKTay (a3BIK-TYJIKTIK) XKHUBIHTHIK. O KeprifiikTi Taburn
TOCUTIepl apKbUTBl albIll, OHBIH HayOaiixaHabIK KaFjainapra, KIMMAaTKa JKOHE XalbIKThIH eMIp
KacHeTTepiH KelleHAi Oaranay ¥FBbUIBIMH JKOHE CaJIThIHA cald KajblnTacajasl. KemrTereH YITTHIK
MPAKTUKAJIBIK TYPFBIIAH MAaHBI3/IbI OOJIBIIT TAObLIa IbL. acxaHaJapIbIH Heri3ri 0eliri — JoH1 JaKpuIIapIaH

Ocbl 3epTTey KYMBICBIHBIH MaKcaThl — MoJida »acaJiFaH Taramzap. byl aybut mapyanibuibIFbIHbIH,
JIOHIHEH aJiblHFaH YHHBIH YHTaKTay TACUIiHE ocipece eriHUIUIKTIH, OHBIH IMIIHAE AaCTBIK
0aiimaHbICTBl KYPBUIBIM/BIK-MEXaHHKAJIBIK, TEPMO- HIapyallbUIBIFBIHBIH 0achiM OOJIFaHbIH KepceTeli.
MEXAHUKAIIBIK JKOHE PEOJIOTHSIIBIK KaCHETTEpiH Hdonni makpuigapablH Typiiepi opTypii OosnraH.
3epTTey XKOHE OHBIH HaH IMCIpyTe JKapaMIbUTBEBIH Baprwik skepae Cyiiel, KapaKyMBIK, Tapbl ©CipuIIi.
KellleH 1l Oaranay. CoHBIMEH KaTap Kapa Ounaii, apma »oHE eKelri

Oupaii Typi — mosnba KeHiHEH TapayFaH. AxamMIapIbiy
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HETi3ri TaraMaapbl HaH, YHHAH JXOHE >KapMalaH
KacainFaH TaraMmaap Oongpl. byringe kemrereH
HYTPUIMOJIOTTAp JOHAI JAKbUIAAPIbI KYHACTIKTI
TaMaKTaHy paIlMOHBIHBIH Heri3ri Oeiiri periHzme
cakrayqel ychiHaapl. Cebebi omap TaOuru TypIe
KeMipcynapra 0aii sxxoHe Maii Mesmepi TomeH. KyH
CaMBIH >KETKUTIKTI MOJIITIEP/IE TYTHIHBIIATHIH HAaH MEH
JOHII JAKpUIIApJaH KacalFaH Taramuap Jdpy-
MEHJIep, MUHEepaJIIap jKoHe 0acKa J1a OMOIOTHSITBIK
OencenHmi 3aTTapMeH OaWBITy YIIIH OHTAMIIBI OHIM
Oonmeim  TaObuTamel. JloHAI makeUIAap HETI3iHIE
naijanel TaramJap jkacay YIIiH OJIapIIbIH Ouo-
JIOTHSUIIBIK YKOHE TYTHIHYIIBUIBIK KACUETTEPiH Kazipri
3aMaHFBl JeHreine Oaramay Kaxer. bym perrte
HYTPHIIUOJIOTUSHBIH TaFaM OHIMJIEPIHIH XUMHSIIBIK
KYpaMbl MEH OMOJIOTHUSJIBIK KYHIBUIBIFBIHA KOMBLI-
aTBIH TananTtapsl eckepinesni. Oceiran 6alIaHBICTHI
OYJT JKYMBICTA Ka3ipri yaKpITTa CHPEK KOJIAHBUIATHIH,
KaOBIKTBI OMJIali TypJIepiHe KAaTaThIH €Ki JoHII M0y0a
(Triticum dicoccum Schrank) kapacteipbuiazbt. by
Oumaii Typi OypbiH PecelifiH OHTYCTiK-TIBIFBICHIHIIA
KCHIHCH OcCipilin, TaMaKTaHyJa KOJJIaHbLIFaH.
Kazipri yakpiTTa 071 a3 KejleMmJic FaHa ecipijeli.
Benrini Gonranmaii, monba ecipy jkarmaiimapbeiHa
KaparaibiM, KYPFaKIIBUIBIK TIEH aypyJiapra Te3iMIi
JKOHE aKybI3 MeJIIepl JKOFapbl JaKbUl OOJIBII
TaOBUIAIBI.

“ITonGa” ce3i OpBIC KOHE CIIABSH CO3i EMeC, O
“HIBIFBICTBIH KaHIad jaa Oip TUTIHEH aJbIHFaH”
(OruMonorusiibIK co3mik, || mbrapeuemM, 1915, 91-
oer). [onba noHmepi apxeonortap TapanbiHAH HEOIUT
nayipiageri (0.3.1. VI - VI MBIHXBUIIBIK) KONITEIeH
TypakTapya Ta0burad. by typakrap Tasy IIbiFbicTa,
3akaBkazbene, Kapa TeHi3 xaranaysiHga (Kasipri
VYkpauna >xoHe MomnjoBa aymarbl) OpHAaNacKaH.
CoHbIMeH KaTap, nosoda Jouzepi exenri Eruner nex
exenri ['pekusiHbIH XpamIapbIHIaFrsl KypOaH IbIK
OpBIHJAPBIHAH, TaTIIagap MEH a0bI3Jap/blH
MasapiapbiHad TaobuiFaH [1]. Bommkam OoiibiHIa,
exenri Erumerre moysda MaHBI3AbI HAaH JaKbLIbI
OoxiraH. Anaiina, rpeKTepAiH BIKNAIBIMEH KaJlaH
moHal Oupail naipga OonraHHAH KeilH OHBIH
ericTikTepl Kpickapa OactaraH. BipiHun rackipia
[TnuHwid monGaHk! “‘eruneTTik HaH™ aen araraH [3].

Pecetine mosnba ecipiiireH eH KoOHE OpbIHAAP
0.3.1. Il mpIHXBUIIBIKKA JkaTaabl. Omap Kasipri
Kanuaunarpay o6mnbicel, [IpuMopck KallachIHBIH
MaHpiHaH Ta0bUIrad. A VI raceipia nomba Peceliin
conrycririaae, Crapas Jlagora alimarbiHa JAeHiH KeH
tapaisiraH [4]. Peceiine nonba XVIII raceipra neiiin
KEeHIHEeH ecipuifi. byJl HakbUIABIH TYCIMI Typajbl
Maomimertep omebuerre XX  FacepasiH - 60-
KbpUIIapeiHa Jedin  kesgeceni  [6].  Caparos
IryOCpHUSACBIHIA TYpaThlH YyBalITap TOJIOAHBI
“KacueTTl eciMIIK” ien caHaraH. AJl “KacHeTTunK —
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OYJT TaKBUIJIBIH COJI XaJIbIK apachlHIa OTe epTe/cH
Oepi KOJIaHbUIBII KeJle KaTKaHIbIFbIHBIH Oenrici [5].
Mopdonorusuisik 6enrinepi OoibiHIIA on0a 6acka
Ommaii TypJiepiHeH oHall axsIpaTeliaabl. OHBIH
Macarbl THIFBI3, €Ki KaTapJibl Xarbl Oip KaTapJbl
JKarbIHaH KeHipeK. MacaFrbl KBICBIM TYCKEH/IC JKEKe
MacakTapra OemiHesi. Macak KaObIPITIaFbIHBIH KBIPHI
alKpIH KOpiHEemi OoHE JKOFaphl KaFbl TiCIIETe
aiiHanaael. Op MacakTa eki goH 6osasl [8]. [Tonba
IKONOTHSITBIK-TeOrpadusUIbIK ~ TONTapFa  KATThI
KIKTENTCH, TYPIIK Kypambl TOJIAMOPQTHI KOHE
KITUMATTHIK Kafaiiapra aca Tajammsut emec [4].
H.M. BaBunos (1931) monba eriiren ankantapabl
teHi3 nmeHreiineH 3000 metp Owmikrikre (Ammuc-
AbGeba maHpiHAa) Oaxputaran. On epre MiceTiH-
JIriMeH, KaparnaibiM KyTIMII KQKET eTHeHTIHIIrIMEeH
epeKIIesIeHe i, KYHapChI3 TOBIpaKTapaa — KYJTiH
TOMBIpAKTap/a, Ca3lbl KEpIepAe JKaKChl OCcei,
JKYMCaK »JKOHE KaTThl Oupjaiiiapra KaparaHnua
Tesimuipek. Memense ecipinerin monba ynrinepini
imiHzIe yabTpaepTe MiCeTiH COPTTap aHbIKTaFaH [2].
[Tonba OTaHIBIK JKOHE INETENIIK 3epPTTeYIIiIep
TaparnblHAH KCHIHEH Tai1alaHbUIBII, SPTYPIIi Oumait
TypiepiMeH OyIaHAaCTBIPBUIFAH OHE KaOBIKTHI
Oumaii TYpIepiHiH IimIiHAE CeJeKIusIna eH Kom
KOJIIaHbUTFaH [7].

[TonbanplH  HIApyamIbUIBIK — TYPFBICBIHAH
Oaraibl KacueTTepiHe KapamabIM KYTiMII KaKeT
eTHEeUTIH/IT], epTe MiCeTiHMAIr, KypFaKIIbUIBIKKA
TO3IMIUIIr, COHaal-aK cabak TaThl, Kapa Kyiie,
YHTaKTBl Kerepy CHSKTBl aypyJliapra Te3IMIiiri
skatanbl. [lonOaHBIH ecinm-KeTury Ke3eHi opTaria
ITCETIH JKa3pIK Oupai coprrapeiHa Kaparanaa 10-12
KyHre Kpicka. Kekreren ecimaikrep -8°C neitinri
ycikTepre Te3imMi, ait TyKbiMaapsl +2 - +3°C TomsIpak
TeMIieparypaceiiga oHe Oactaiiabl [5]. CoHFBI
KbLIIapaarel  oneOuerTepae 10j0a  JI9HIHIH
XUMHUSIIBIK KYpaMbl Typalibl JEpeKTep ic Ky3iHe
keznecneiini. COHABIKTaH OYJT MOCEJIeH] JKaH-)KaKThI
3epTTey, COHJIAl-aK 3ePTTENIN OThIPFaH JaKbUIIBIH
KOPCETKIIITEPiH KEHIHEH TapajfaH JXOHE YKaKChl
3epPTTEINTEH KXapMaJbIK JaKbUIIAPMEH CaJbICTBIPY
03eKTi OOJBIN TaOBUIAABI. OeTTe, mojba kapMa
peTiHe TalaNaHbUIFaH, YHFA CHPEK OHJIENTCH.
Exenri noyipae monba MaHBI3ABI HAaH JaKbLIbI
oosrranbl 6enrimi. bipak JInockopus (I Faceip) xoHe
Tomep (IX FacbIp) mosidaiaH sxacaiFaH HAHHBIH Te3
KaTaThIHBIH aTan ©TKeH. byi, MyMkiH, monba
KpaxMaJbIHIaFbl aMII03a MOJIICPIHIH KOFaphl
OOJlybIMEH JKOHE KIICHKOBHHAHBIH CarachbiIMeH
OalimaHbICTBl OONTYBI MYMKIH. Oe0M JepeKTepre
coiikec [10], monba yHBIHBIH HaH MiCipy KacHeTTepi
TOMEH, OipaK OHbI OuIali YHbIHA KOCY HaH CarachlH
JKakcapTanpl. 3akaBKasbeAe (MyHAa ITOJIOaHBI
“saHmypw’ IeN aTanjiel) xkoHe JlarpicTana monbaian
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eXemneH Oepi 00TKa MeH manay AalbIHIaIFaH, api
OHBI KYpILITEH >KoFapbl OaranaraH. [lonba OoTKackl
Enin Ooiibl xanmpIKTapbl apacblHAa Ja KOFapbl
Oaramanran [6]. Ilomba OGOTKachl Wici, KOHCHC-
TEHIMACHI MCH JIoMi OOMBIHILIA apria KapMachblHaH
JXKoHe Omnaii OOTKAChIHAH achIl Tyceli, Oipak Tyci
JKarpIHaH apIia MeH Oumai O0TKackIHA XKOJ1 Oepei.
[TonGamxan nalbIHIAIFAH TaFaMIap MEPEKETiK JKOHE
IOiHM ac periHae Ae KongaHeuiraH. KemrereH
3epTTEYIILIEp TOIOAaHBI JKOFapHI )KapMaJTbIK, KaCHeT-
Tepi 6ap makpl1 aen canaael. M.I1. [IpokonbseBTiH
MIKipiHIIe, M0JI0a KapMaJbIK JaKbUT PETIHIC KOPEKTIK
KYHJIBUTBIFBI JKaFbIHAH CYJIBI, apIia JKOHE KYPIlITeH
aceIm Tycexi [8].

A.A. @unatenko, P.JI. borycnaBckuii xoHe
0acka 3epTTeyIIiep MOJO0aHbI KapMaJIbIK JaKbLI
petinze OumaiiMeH eMec, Tapbl )KOHE KapaKyMbIKIICH
CAITBICTBIPY KE€PEK ATl eCeNTeii i, OUTKEHI oapapH
OHIMIILUTIK JKoHE cara KepceTkimrepi ykcac. Kaszipri
yaKpITTa Mojbanan xacanran eHimaep Utanus meH
Bateic Eypomansix 6acka enpepinae AeHCayTbIKKa
TIal/IaIIbl TaFaM PETIH/E YChIHBUIAMBI, AT OHBIH ETiCTIK

QIKANTapbl JKOFapbl  HAPBIKTBIK  OarachIHBIH
apKachIH/1a KEHEIOJIE.
[lonGanbpl TYTHIHY OHKOJIOTHSUIBIK YKOHE

KYPEK-KaHTaMBIp aypyJIapbIHBIH KayIiH TOMEH-
neTeni. by OHBIH KypaMbIHIaFbl TaFaMJIbIK TaJl-
MIBIKTApABIH Oacka Oujail TypiepiHe KaparaHna
*orapbl 6omybiMeH Tycinaipiieai [11]. Conmaii-ax,
moJidaiaH JkacajFaH eHimep OanaMa MeIuIIMHAIa
KOJITAHBUIA/IbI JIeTeH Jiepektep Oap. Ttamusiiarsl
JMETANBIK TAMAaKTaHy OPTAJIBIKTApbIHIA T0n10anaH
JMafbIHAAIFaH Taramaap apThlK cajaMarbl 0ap
MAlKMEHTTEP/IIH pallMoHbIHA eHriziieni. Hau micipyre

KapaMIbUTBIFBI TOHHIH XUMUSUTBIK KypaMbIHa JKoHE
(epMEHTTIK KeUICHIHIH KyiiHe OallaHbICTBI. ¥H
TapTy KacueTTepi OOHHIH KYpBUIBIMBIHA, aHATO-
MHUSITBIK OOIIKTEpiHIH MacCalIbIK apaKkaThIHACHIHA,
SHIOCTIEPM MEH KAaOBIKTapIbIH MHUKPOCTPYKTYPaJIBIK
epeKLIeNiKTepiHe Toyenai. DHA0CTepMHIH MHKPO-
CTPYKTYpaNbIK KOpPCETKITepi MEH YH TapTy
KacHeTTepi apachlHIa THIFBI3 ©3apa OaiiraHeic Oap.
MHUKpPOCTPYKTYpaHBIH epeKILENiKTepl JOHHIH KaTThl-
JIBIFBI MCH OMHEKTIK KacHeTTepiMeH OaiIaHBICTHL
DHIOCTIEPMHIH HETI13T KOMIIOHEHTI — OSITOKTapMeH
OalimaHBICKAaH Kpaxmai TYHipIIikTepi. AKYBI3AbIH
JKOFappl MenIiepi  SHAOCIEPMHIH  OepiKTiriH
apTThIpagpl. Ocin-eHy Ke3eHIHAeri KINMaTThIK
JKaFaiaap dHIOCIEPMHIH KalbITacyblHa anTap-
JIBIKTAM acep eteni [9].

Hamuoicenep sicane onapovt maakpliay

3epTTey HBICAHBI PETiHAE TON0a JoHIHEH
aJbpIHFaH YH KOJJAAHBUIABL. YH 3epTXaHaJbIK
JKaFIaiia CTaHIapTThI 9MlicTeMe OOMBIHIIA AJBIHIBL.
3epTTeyiep 3aMaHayH PEOJIOTHSIIBIK XKOHE KYPhLI-
BIMIIBIK Talilay aclanTapblH KOJJIAHy apKbLIbI
JKYPTi3UIIL.

[Ton6a yHBIHAH aJBIHFAH SPTYPJl YHTaKTay
JIOpeXKeCciHe ue YITLIepaiH KYPhUIBIMABIK-MeXaHH-
kajbelk  Kacuerrepi  «Ctpykrypomerp CT-2»
MPUOOPBIH/IA CTAHAAPTTHI KbICY 9IICIMEH aHBIKTAIIBL
3eprrey OaphIChIHAA YH HETi3iH/e NaibIHAAFaH OHIM
yirinepine okykreme Oepimim, okammer  (H1),
wiacTukasiK (H2) sxone ceprimi (H3) medopmartes
MoHJIepi Tipkenmi. bakeinay ynrici peTiHae gocTypri
TEXHOJIOTHsI OOMBIHINA TalbIH-TaJFaH CTAaHAAPTTHI
OHIM KOJIIaHbUIBIN 1-3 CypeTTe KepceTiireH.
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Cyper 1. ITonba ycak yAriciHiH KYPBUTBIMIBIK-MEXaHUKAIBIK JeopMaliis KopceTKIimTepi
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CyperTte kepceTinreHael, moida YHBIHBIH
OpTYpJIl YHTaKTay TocUIAepi OOMBIHINA abIHFAH
YIITiNepiHiH KYpbUTBIMABIK-MEXaHUKANbIK KaCcHeT-
Tepl aWTapibIKTall alBIPMAIIBLIBIK KOpCeTei.
[lonGa ycak nae3WHTErpaTop YATICIHAE >KaIlbl
neGopMalUsHbIH €H XOFapbl MoHI (6,953 Mm)
Oaifkanmazapl, Oy Oakpuiay ynricimed (4,070 mMm)
CaITBICTBIpFaH/Ia mamMamMeH 1,7 ece apTeiK. COHBIMEH

KaTap, aTajFad YJTife IIaCTHKAIBIK aehopMarvs
kepceTkimi (6,406 Mm) GackiM 00BN, OakpLIay
yaricinaeri MoHHeH (2,491 MM) enayip JKOFaphl eKeHi
aHBIKTAIIBL. Al ceprmiMai gedopmarius mami (0,547
MM) Oakpuiay yoricined (1,579 mm) mamame 2,9 ece
TOMEH, OYJI YIIT1HiH )KYKTEMe 9cepiHeH KalThIMCHI3
nedopmarmsra OeHiIMITITIH KOPCETE .
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Cyper 3. bakputay yariciHiH KypbUIBIMIBIK-MEXaHHKAJIBIK Ae(opManust KepceTKimTepi

[Momba CDI1 xyiiecinae ycak YHTaKTaJlFaH
(dbpaknusaChiHAH ~JalbIHAAIFAH YITiJAe Kbl
nepopmanust 2,164 MM Kypan, Oyn Oakpuiay
yuricinen mamamet 1,9 ece Temen 6onel. [Inactu-
KaJblK gedopmanust MaHi 1,539 MM, an cepmimai
nedopmarust 0,625 MM JaeHrediHAE TipKEI.
Bakpiiay yiriciMeH cajbICThIpFaHaa, Oy yiriae
IIACTUKAJIBIK JeopManus TOMeH OOJIBII, KYPhI-
JILIMHBIH TBIFBI3 9pi MEXaHUKAIIBIK dcepre TO3IMIIL
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ekeHi Oarkanapl. Ceprimai gedopmaris KepceTKimi
OakpUtayJjaH TOMEH OOJFaHBIMEH, YJTiHIH MilIiH
TYPaKTBUIBIFBI )KOFaPhl €KeH1 aHBIKTAJIJIBI.
ATNBIHFaH  HOTIDKENIEPHAl Taljiaii  Keue,
CaJIBICTBIPMAJIBl TaJIAAY HOTWKEJepi 1monda YHBIH
YHTaKTay ToCcUli MeH (paKmUsUIbIK KYPaMbIHBIH
JIAbIH OHIMHIH KYPBUILIMIBIK-MEXaHUKAIIBIK KaCH-
eTTepiHe aWTapibIKTail ocep eTETiHIH KOpCeTTi.
Jle3unTerparopna ycakTajaraH 1107102 YHbBI XKOFapsbl
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CO3BUIFBINTHIKIEH cumattanca, CD1 skylecinme
YHTaKTaIfaH YH TBIFBI3 Opi TYPaKTbl KYpBUIBIM
TY3€TiHi aHbIKTaNAbl. bakpuiay ynrici eH >KOFapsl
cepmimai  medopmaruss MOHIMEH EpeKIIIeIICHIIT,
cepmimMIi KYpbUIBIMFAa M€ €KeHi OaiKaJbl.
CTpyKTYpOMETPpHSIIBIK TangaylaH KeWiH monba
YHBIHBIH TEPMOMEXaHUKAIBIK JKOHE PEOJIOTHSIIBIK
kacuertepi Mixolab 2 (Chopin Technologies,
OpanHuus) KypbUIFBICBIHAA 3€pTTENi. 3eprreyre
11oJ10a TOHIHEH OPTYPJIil AUCTIEPCTIIIK JopeKecCiHIe

12345676 91011121314151617 181820 21 222324 252627 2629 3031 3233 3435 637 1639 4041 4243 8¢
Bp2HS (M)

a

™ @

Kpyrauwd womenr (H's)

(0.) edfuedowney,

Kyt wowenr H)

aJpIHFaH yH yirinepi enrizinmi. bakeimay yorici
peTiHJie CTaHAAPTTHl TEXHONOTHs OOUBIHINA aTbIHFAH
YH KOJJIaHBUIABI. 3epTTey OaphIChIHIA KeJieCi YH
YIITiiepi KOJMIaHBUTI 4 CypeTTe KOpCeTii:

— CD1 »xyiiecinae opTaiia YHTaKTaaFaH
nosnba yHbl;

— JIG3UHTErPaTop/a YCaK YHTaKTaFaH Moioa

YHBI;
— GakpLIay yJrici.

m m
(0.) edkiedounay
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Cypert 4. a - CD1 xyiiecinae opTaiiia YHTaKTalIfaH M0J10a YHBI; B - IE3MHTETPATOP/Ia YCAK YHTAKTAJIFaH 110J10a YHBI,

¢ - OakpLIay yJrici

CypeTTe KepceTireHieH, 1e3uHrerpaTopaa
yCaK YHTAaKTaJIFaH [oJ10a YHBIHBIH CY CIHIpY UHJIEKCI
0akpLIay YITiCIMEH CaNBICTBIPFaH/Ia alTapIIbIKTal
TemeH Oomnabl (2 Oipiik, 6akpulayna — 7). byn yH
OeJIIIEKTEePIHIH YCaKTaly IOPEKECIHIH KOFaphbl
OoNyblHa JKOHE KYPBUIBIMIBIK 3aKbIMIaHYbIHA
OaitnmanpicThl. KielikoBrHa OEpIKTITiHIH WHAEKCI
JIC3UHTETPATOP/Ia YCaK YHTAKTaJIFaH YJrijae 2 MOHIH
KepcerTin, 6akpuiay yiriciaeH (7) enoyip TeMeH eKeHi
Oatikannael. Byn momba yHBI aKybl3 KeIIEHiHIH
MeXaHHUKAIIBIK dCepre ce3iMTal eKeHIH KOpceTe/li.
CoHBIMEH Karap, aTajlfaH VATiAe aMHJIa3albIK
Oenceninik (8) skoHEe KpaxMall peTporpaJaluschl
(8) 6akpimay ynricinen (7 sxomHe 5) sKOFapbI GOJBIIL,
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(hepMEeHTaTUBTIK OENCEHIUTIKTIH KYIICIOiH JXKoHE
cakTay Ke3iHjie KYpbUTBIMHBIH Te3 63repy MYMKIiH-
nirin kepcereni. CD1 xyiiecinne ycak yHTaKTanraH
moJ10a YHBIHBIH CY CiHipy Kepcetkirri (8) 6akpliay
yiricine (7) kakblH MOH KepcerTi, Oyn yH
KYPBUIBIMBIHBIH CaJILICTHIPMANIBI TYPAE TYPaKThI
ekeHiH Ounipeni. KinelikoBrHa OepiKTiriHiH HHACKCI
(5) Oakputay yiTiCiHEH TOMEH OOJFaHBIMEH,
JIe3UHTErpaTop/ia YCaKTallFaH YJITiIMEH CaJbICTBIP-
FaHAa >Xorapel JeHreiine cakranraH. byn CDI
JKYHeCiHlle YHTaKTay axKybl3 KYpbUIBIMBIHBIH a3
3aKbIMIAaHybIHA  BIKIQJI  CTETIHIH  KepceTesi.
AMunazanbslK OCNCEHAUTIK TMEeH KpaxMmal peTpo-
rpafanusIchl KepceTKimTepi Oakpuiay yAriCiMeH
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CaITBICTBIPFaH/IA IIIaMatac IeHrei e OOoIbIT, OHIMHIH
KYPBUTBIM/IBIK TYPAKTBUTBIFBIH CAKTayFa MYMKIH/TIK
OepetiHiH kepceremi. Mixolab KHCHIKTapbIHBIH
TaJIaybl T0J0a YHBI YATLIEPIHIH TePMOMEXaHUKAIIBIK
MiHE3-KYJIKBIHIAa alKbIH albIPMAIIBUIBIKTAp Oap
eKeHiH KepceTTi. Jle3uHTerpaTopaa ycak YHTaKTaFaH
yarinepae C2 MoHiHIH TOMEHJIEYi aKybI3/IbIH TePMHSI-
JIBIK TYPaKThUILIFBIHBIH TOMEH eKeHiH kopcetce, CD1
XKYHeciHae YHTaKTaJFaH yariiepae 0y KepceTKill
CalbICTBIPMAaJIbI TYpE skoraphbl 0oiabl. C3 sxone C4
MOHJIEP1 AC3UHTETPATOP YITIIEPIHIE KpaXxMaIbIH
KENMMJIEyl MEH aMuiIa3aliblK OCJICeHIUIITIHIH
JKOFapbl CKCHIH KOPCETTI.

noALEM TECTA

100
mm

oh 1 2h 3n
BbICBEOEOXAEHWUE F'ASA

100
mm

oh 1h 2h h

[onGa YHBIHBIH SpTYPIIi YHTAKTAY ASpeKeciHe
0aiaHbICTBI KAMBIPIIBIH KOTEPLTY AWHAMHKACHL, Ta3
TY31IIyl ’K9oHE KOMipKBIIIKBUI Ta3bIH ycTay KabijeTi
Reo F4 xypeuirbiceiHma 3epTTeni. 3epTreyre yH
HETi3iH/Ie NalbIHAIFaH YATUICPIIH YCaK YHTaK-
TanFaH (METIKHiA) XoHe OaKpUIay Yiuriiepi eHrizini.
3epTTey HoTIKENEpi 1mo0a YHBIHBIH YHTAKTAY TCLTI
MeH (hpaKIMsUTBIK, KYPaMBIHBIH KAMBIP KYPBUTBIMBIHA
JKOHE Tra3 Ty3Uly YpAiciHe ocepiH aHBIKTayFra
MyMKiHAIK Oepmi. Temenmeri cyperte KepceTini-
TeHJIeH, YcaK YHTAKTaFaH 11010a YHBIHBIH YATLIepi
MeH Oakpuiay YiTUIepi apachblHIa aWTapibIKTal
alBIpMAIBUTBLIKTap OaKaII b

MNOOLEM TECTA

100
mm

oh 1h 2h 3h
BbICBOEOXOEHWE FASA

100
mm

oh n 2n h

100

_noanEm TECTA

Cyper 5. a— CD ycax yuiri, B — Ae3uHTerpaTopa Ycak yiri, ¢ — 0akpuiay yJri

CD1 xyiiecine yHTaKTaJFaH I0JI0a YHBI
YITICIHAC KaMBIPAbIH MaKCHUMaJAbl KOTEepLIy
ouikriri (HM) 28,7 MM Gokir, 6akpuiay yiriciHieri
42,1 MM KepCeTKilliHeH eIoyip TeMeH OOJabL.
KambipeiH HakThl KeTepiny ouikriri (h) 27,8 mwm, an
(Hm — h)/Hm atbiaacst 3,2 %, OyJ1 KYpbUIBIMHBIH
CaJIBICTBIPMAJIbI TYPAE TYPAKThl eKEHiH KopceTei,
anaiiia ra3 Ty3Uly Kenemi OakpinaynaH TeMeH (25 Mt
vs 88 mn). ["a3apl ycray ko duiuenti 95,6 %, Oy
Oakpulay YATiCiHE KaparaHIa Coll TOMEH, SFHU
KaMBIPJIbIH KOJEMJIK ©ecyi IeKTelnreH. Jle3nH-
Terparopia ycak YHTaKTaIFaH Imoji0a YHBI YATICIHIIE
MakCUMasabl KeTepimy Owmikriri (HM) 25,9 mm,
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HakTel Ketepiny (h) 25,0 mm, an (Hm — h)/Hm
KaTbIHAChI 3,3 %0, SIFHU KaMbIP CaJIbICTHIPMAIIBI TYPIC
OIpTEeKTI KYpBhUIbIMFa HE.

Ty3inren razapiy xaimsl kejgemi 90 mit, ra3apt
ycray koddoummenti 98,7 %, Oyn Oaxpuiay
yiricingeri 88 mi sxkoHe 0 % MoHIMEH caibic-
TBIPFaH/Ia, JIE3UHTErPaTop YIIriCi Tra3abl KaKChl
YCTalUTBIHBIH KepceTedi. JlereHMeH, KaMBIPIbIH
KeTepiTy OMIKTIr OaKpUIayFa KaparaHaa TOMEH, SFHU
KeJIEMJTIK ecy IiekTeyi. KopeIThiHbpUTalH Kee:

— CD1 ycak yirici — ThIFbI3 KYPbUIBIMMEH
CHUIATTAJIBIIL, T'a3 TY31Ty KeJeMi TOMEHIIEY;
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— JlesuHTerpaTopaa ycak yiri — ra3 Ty3iryi
OenceH i, Ta3bl ycTay KaOuleTi »KoFapbl, Oipak
KaMBbIp KeTepinyi as;

— DBakpiray ymrici — Oapiblk  Herisri
TapameTpIrep OOMBIHINA €H KOsl peodepMeHTo-
METPHSUTBIK KaCHETTepre ue eKeHiH Kopyre 00omapl.

AJIBIHFaH PEOJIOTUSUIBIK, TEPMOMEXaHUKAIIBIK
YKOHE KYPBUTBIM/IBIK-MEXaHUKAJBIK 3€PTTEy HOTH-
JKeJIepiH ecKepe OTHIPHII, IT0JI0a YHBIHBIH HaH IiCipy
KacueTTepiH  Toxipubemik  Typae  Oaramay
MaKcaTbIH/Ia 3epTXaHaJbIK KaFaiiia HaH yariiepi
nmaiteiHganapl. Han micipy mocTypili TeXHOJOTHS
OolibiHIIA >Kypri3imin, Oakpuiay YJTici peTiHzae
YKOFapbl CYPHINTHI OMail YHbIHAH aWbIHIATFaH HaH
KOJIIaHBUIABL. 3epTTey OapbhIChIHAA MMOJI0a YHEIHAH
JMaiBIHAAFaH HAaHHBIH (PU3UKA-XUMUSIIBIK JKOHE
OPTaHOJICTITUKAIIBIK KOPCETKIIITePi aHBIKTaJbI.
Herisri OarananraH KepceTKIIITepre HaHHBIH
MEHIIIKTI KeJeMi, KeyeKTUIIK JopeKeci, Kymca-
FBIHBIH CEPITIMJILTIT, bBUFAIIbUIBIFBI, KbIIKbULIBFbI,

Kecre 1. JlaiiblH HaHHBIH cana K@pCeTKiTepi

COHMai-aK CBIPTKBI TYPi, KBIPTHICHIHBIH TYCI, HicCi
MeH JoMi katasl. [lonba yHbIHAH AalbIHIAFaH HAH
YJITiiepiHAe KaMBIPABIH PEOJIOTHSUIBIK KAaCHET-
TepiMEH TikeleH OalIaHBICTBI EpeKIICTIKTep
Oaiikanpl. ATan alTKaHaa, IE3NHTErpaTop/ia ycak
YHTaKTaJIFaH 1oj10a YHBIHAH aJbIHFaH HaH YJTijiepi
CaJBICTBIPMAJIBI TYPJIE THIFBI3 KYPHUTBIMMEH JKOHE
ycaKk KEeyeKTUTIKIIEH CHIATTalAbl, Oy YHHBIH
JKOFaphl TUIACTHKAJIBUIBIFEI MEH aKybI3 KEIICHiHiH
MEXaHHUKAIBIK 3aKbIMJaHYyBIMEH TYCIHZAIpiTeni.
CoHbIMEH KaTap, Ta3/bl ycTay KaOiJIeTiHiH )KOFaphl
Ooylybl HaH KYMCarblHBIH OIpKeJNKi KYpbUIBIM
TY3YiHE BIKIAJ €TTi.

OPTYpIIi 9MIICTE YHTAKTAJFaH 110j10a YHBI MEH
0aKpUIay peTiHAe ASCTYPIl TEXHOJIOTHSMEH aJIbIHFaH
moJyi0a YHIAPhIHAH CATBICTRIPMANBI TYp/Je ChIHaMa
HaHJAp MICIpiil, cana KepceTKIITepi saicTeMe e
KeJTipIreH oaictep OOWBIHIIA aHBIKTAIABI [12].
ATBIHFaH 3epTTeY HOTIKECI 1-KecTene KenTipimi.

Kepcertkimrep Bakpuiay HycKacel

[TonGa Oumai YHBIHBIH YCaKTay IOpEKeci

CD1 ycak yarici

JlesunTerparopaa ycax yiri

Kesmemmepitik kepceTKimTepi

alIBIMaJIIBIH HiCl
cesimeni

uici cesineni

Jomi O3iHe ToH, O3iHe ToH, alIBIMAIIIbIH Asznman mosi0a Oumail YHBIHBIH JoMi
alLIMaIILIH oMl JIoMi cesineni cesineni, 1oMi KaKChI
aHBIK ce3imeni

Hici O3siHe ToH, O3iHe TOH, allIBIMAJJIBIH A3znan monba Ounait YHRIHBIH

SKarbIMJIBI Mici JKOHE allbIMaIIbIH
Hici a3arm ce3uiemn.

CBIpTKBI KOPiHICI

Beri teric, kenip-OyapIp 5KOK

Minmiai KansInTs! minmi#i gypeic

JKymcak opTachIHbIH Konpip Konpip AKIUIBLUI-KOHBIP
Tyci

KpIpTHICBIHBIH TYyCI Konpip Konpip Konpip
DH3NKATBIK-XUMUSUIBIK KOPCETKIITEpi

blnrangeirsr, % 47 475 46,5

KpIIKBUI BRI, TP 10 10,5 10,5

Canmarsl, TpaMm 335 335 338
Keyexriniri, 54 56 58

Kenemi 750 800 850
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CD1 xyitecinae yHTaKTajIFaH 110710a YHbIHAH
IBIHFAaH HaH YITUIepi KYPBUIBIMIBIK TYPaKTbI-
JIBIFBIMEH, MIIIiHIHIH CaKTaTybIMEH JKOHE YKYMCAaFbl-
HBIH CepIiMILTITIMEH epeKIeneH . by ynrinepae
HAaHHBIH KeJjeMi OakplUiay YITICIHEH TOMEH
OonraHbIMEH, KEYEKTiTiK OipKelKi XKoHe MeXaHH-
KaJIBIK Scepre Te3iMIi OOJIBIT KAIBINTAcThl. bakpuiay
YIITici €H YKOFaphl KOJIEMIIIK KOPCETKIIITEPMEH KOHE
JKYMCAKTBIH JKaKChl CEPITIMIUTITIMEH CUIATTAIIb.
OpraHonenTukanslkK Oaraimay HOTIDKENepi Mmoida
VHBIHAH JaibIHOAIFaH HAaHHBIH ©3iHIIK ToMi MEH
nici 6ap ekeHiH KkepceTTi. HaHHBIH KbIPTBHICH KOHBIP
TYCTi, [JOMi Colm JKaHFaK Topi3di  Ooi,
TYTBIHYIIBUIBIK ~KACUETTEPiH apTTHIpABL. byn
EpEeKIICIIKTEp M0J10a IOHIHIH XMMHUSUIBIK KypaMblHa
JKOHE  OWOJIOTHUSJIBIK  OEJCeHIl  3aTTapbIHBIH
CaKTalyblHAa OalIaHBICTHI €KEeHI aHBIKTAJIbI.
AJBIHFaH HOTIDKENEp 1M0NI0a YHBIHAH JalbIHIaFaH
HaHHBIH cara KOpPCETKIIITepl YHTaKTay TICUIi MEH
YHHBIH KYPBUTBIMAIBIK KACHETTEPiHE TiKeNel Toyenii
eKeHIH KepceTemi XKoHe Oyn QaxToprapabl
TEXHOJIOTHSUIBIK MPOLIECTI OHTAMIAHABIPY Ke3iHe
€CKepy KaXKET EKCHIH JQJICIIACHII.

Kopvimuvinowt

Kyprizinren 3epTTey KYMBICHI IOJI0a
(Triticum dicoccum Schrank) moHiHEH aNbIHFaH
YHHBIH YHTaKTay TOCUIl OHBIH KYPBUIBIMJIBIK-
MEXaHHKAJIBIK, TEPMOMEXAHUKAIIBIK KOHE PEOJIOrHs-
JBIK KacUeTTepiHe alTaplbIKTail ocep eTeTiHiH
KepceTTi. Jle3nHTerparopia ycak YHTaKTalFaH
noji0a YHbI >KOFaphl IUTACTUKAJIBUIBIK HEH Ta3jbl
ycray kaOinerimen cunarrtainca, CDI1 »xyiiecinne
YHTaKTaJIFaH YH KYPBUTBIMJIBIK TYPAKTBUIBIFBI JKOHE
aKybI3 KEIICHIHIH CaJIbICTBIPMajbl TYPAE CaKTa-
JYbIMEH €pEeKILeNICH .

Mixolab xoHe peodepMEHTOMETPHSIIBIK,
3epTTeyJIep HOTHKENEPl M0Ji0a YHBIHBIH HaH MHicCipy
Ke3iH/Ie KpaxMaJIJbIH KeliMIenyi MeH pepMeHTa-
TUBTIK OEJICEHAUTITIHIH YHTaKTay JopeKeciHe
TOyeJIi eKeHiH KopceTTi. byt (hakropiap KaMbIpIbIH
KOTeplly JIMHAMHKACHIHA JXOHE JaiblH HAHHBIH
KYpPBUIBIMABIK KacHeTTepiHe TiKeJel ocep eTeTiHi
AHBIKTAJIIBL.

[lonGa yHBIHAH JalbBIHAATFAH HAHHBIH
camajblK KOpCETKilTepi OHBIH Ouiail yHBIHAH
JaibIHAaFaH OaKblUIay YITiCiHE KaparaHaa Kejemi
KarplHAaH TOMEH OONFaHBIMEH, KEyeKTiTIriHIH
OIpKENKUTINIMEH, ©31HIK TOMJIIK epeKIIeTiKTepiMeH
XKoHE (YHKIMOHAIABIK KacHETTEPIMEH epeKiie-
nerni. byn monba yHBIH QyHKIMOHAIIBIK KOHE
JUCTAJIBIK OarbITTarbl HaH OHIMAEPIH OHAIpY/e
KOJIJaHyAbIH IEPCTIEKTUBAIIBI €KEHIH AT ACH .

3epTTey HOTHXKeINepi Monda YHBIH OHIIpY
TEXHOJIOTMSICHIH XKETUIIIpyTe *oHe OHBI HayOalixaHa
OHJIIpICIHE €HTI3yre FBUIBIMH HETi3 00ja amajsl,
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COHMAl-aK  OTaHIBIK (YHKIMOHAIABIK Taram
OHIMJIEPIHIH aCCOPTUMEHTIH KEHEUTYre MyMKIHIIK
oepei.

KapaxbLianabipy

OxkcnepumenTrep Ne0125PKJ10119 «Ilonba-
JaH YH aly J>KOHE OHBIH AaIIbITKBICHI3 HAaHHBIH
camacklHa ocepiH Oaranay» TaKbIPHIOBIHAAFHI
FBUIBIMU-3EPTTEY JKOHE TOXKIpHOETiK-KOHCTPYK-
TOPNBIK JKYMBIC asICBIHAA JKYPri3ingi. ABTOpiap
MYAZEIep KaKTHIFBICHIHBIH JKOK €KEHiH MOTIMACHI.
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BJIMSTHUE TOBABKHU IOPOIIKA JIYKA PO3SEHBAXA (CUEXAJIA®) HA
BUOJIOTMYECKYIO HEHHOCTb U MUHEPAJIbHBIN COCTAB NIIEHUYHOI' O XJIEBA

= iD
A.4. KOMHJIOBA * ® , HA. TOIIIXOJ[PKAEB ®©

(ITosmrexHu4ecKUit MHCTUTYT TaIKMKCKOr0 TEXHMYECKOr0 YHUBEPCUTETA MMEHHU aKa/leMHKa
M.C.Ocumu B ropoae Xymxanae, Pecnmyoianka TaJ:KuKuCTaH)
DeKTpoHHAs MmovTa aBTopa Koppecrnonzaenra: dilka85@bk.ru*

B cmampve paccmampusaemcsa npobiema noGvluieHUA OUOI0ZUYUECKOU UEHHOCMU RUIEHUYHOZ20 Xlefa 6
ycnoseuax Pecnyonuxu Taoncukucman, 20e xned6 mpaouyuoHHO AGNACMCA OOHUM U3 OCHOGHBIX NPOOYKHIOE8
numanus. B kauecmee ucmounuxka QQynKyuoOHaIbHbIX KOMROHERINOG RPEON0NHCEHO UCROIL30BARIE PACMUMETbHO2O0
nopowka u3 ayka Pozenbaxa (cuéxanagh), 602amozo iiodom, srcene3om, Kanvyuem, Qocghopom u opyumu Muxkpo- u
makpoanemenmamu. Ilpedcmasnenst pezynbmanpl XumMuueckozo0 ananiu3a pacmumenbHoz0 cbipbs, NPOGEOEHHO20 6
naoopamopuax Azpapnozo ynueepcumema Kpakxosa, a makoice opzanonenmuueckue u Qusuko-xumuueckue
nokazamenu OnbIMHBIX 00pa3zyoe xnebva, ovozawénnvix 1, 3 u 5 % pacmumenvnozo nopowika. Ycmanoeieno, 4mo
enecenue 1-3 % nopowika obecneuueaem nogviuieHue NUULEEON U OUOI02UYECKOU UEHHOCMU X1e0a 6e3 CHUMCEHUA
€20 Kauecmaea, nmoz20a KaKk 003uposeka 5 % npueooum K yxXyOuieHuio CmpyKmypHo-MexXanuuecKux XapaxKmepucmux.
Butnonnen yxkonomuyeckuil pacuém cebecmoumocmu npou3e00Ccmea YyHKUUOHAIbHO20 X1eda, nOOMEePIHCOaIouuil
yenecoobpaznocmey eneopenus mexuonozuu. Ha ocnosanuu pacuemoe onpedeneno, umo yena 1 wim. 20mogozo
nuwenuunozo xneba c O0obasnenuem nopowka u3z jayka Pozenbdaxa (cuéxanag), umerwuwiezo @ynxkyuonanvnoe
Ha3HAYeHue U PEKOMEHOYeMO020 01 HACEICHUA U Ul, CIPAOAIowux 1ododeuuyumom, cocmagnaem 8 comonu 25
oupamos. Penmaodenvnocms npodykyuu cocmagnsem 17,99%, a penmadensnocms npooasc — 14,9%, umo nennemcsa
SHAYUMBIM PE3YIbINAMOM 013 COBPEMEHHOIL X/1eDONeKapHoli ompaciu, a 6HedpeHue maKozo L0020 6U0A NPOOYKUUL
6 nepcneKkmuge 0acm oO4eHb Xopouiue pe3yibmamol O PA36UmMUs 0mpaciu, obecneuenus npooo6o1bCnEeHHOl
oezonacHocmu u nROGbIUIEHUA KOHKYPEHMOCROCOOHOCIMU HAUUOHANbHOU IKonomuku. Tlonyuennvie pesynomamot
CeUOEMeNbCMEYIOm 0 NEePCHEKMUBAxX UCHONb308aHus Jiyka Pozenbaxa ona co30anus @QyHKUUOHATbHBIX
XJ1€000yn0UHbIX U30EAUTl, CROCOOCMEYIOUIUX YIYHUIEHUI0 MUHEPATIbHOZ0 COCINA6A PAUYUOHA HACEEHUA.

KuroueBble cj10Ba: nieHHMYHbIHA XJ1e0, yHKIIHOHAJBHBIE POAYKTHI, JyK Po3endaxa (cuéxanad),
OmnoJioruyecKkasi HIEHHOCTh, HononeUINT, PACTUTEILHBIH MOPOLIOK.

PO3EHBAX ’)KYAHCABAFBI (CUEXAJIA®) YHTAFBIH KOCY/IbIH BUJA HAHBIHBIH
BUOJIOTUSLIBIK KYH/IbLIBIFbI MEH MUHEPAJIJIbIK KYPAMBIHA OCEPI

LA KOMUJIOBA* H.A. TOLLIXOIDKAEB

(Taxikcran Pecny6nukacbiHbIH XyXxaHa KajdacbiHAaFbl akageMuk M.C.OcuMu aTbIHAAFbI
Taxik TeXHHKANBIK YHUBepcuTeTiHiH IloMnTeXHUKANBIK HHCTUTYThI)
ABTOP-KOPPECTIOHACHTTIH eKTpoHbIK monrrackr: dilka85@bk.ru*

Maxanaoa Toxcikcman Pecnybnukacolnoa 0uoait HAHLIHBIH, OUOT02UATBIK, KYHOBLIBIZLIH ADMMbIPY Maceeci
Kapacmolipulizai, MyHoa Han 0ocmypai mypoe Hezizzi azvlK-mynik onimoepiniy 6ipi 601vin maowvliadsl. DyHKUUOHATObIK,
Komnonenmmepoiy, Ko3i peminde Uo0Ka, memipze, Kanvyuiice, ¢hochopea incane 6OacKa 0a MUKpO- JHCIHE
Maxpodnemenmmepze 6ait Pozenoax nuazvinan (cuéxanagh) anvinzan 0Cimoik yHmazoln KOa0amy yCcolHulaaowbl. Ocimoik
WIUKI3AMBIHA JHCYP2i3iIcen XUMUATBIK manoay namudicenepi Kpaxoe Azpapnvlk ynugepcumeminiy 3epmxananapolnoa
anvinean, conoaui-ak 1, 3 ocane 5 % ocimOik ynmazvimen Oaubimulizan madycipubenik Han yacinepinin
0P2anOIERMUKATIBIK HCIHE PUUKA-XUMUSIBIK KOPCEMKIuimepi yCblHbLI2aH. 3epmmey Hamudicenepi KopcemKenoell,
yumaxkmot 1-3 % meonwiepoe enzizy HaHHbIH, MAAMOBIK JHCIHE OUO0I0ZUANBIK KYHOBUIbIZbIH OHBIH, CANACHIH
momenoemnecmen apmmolpaosl, an 5 % 003acvl KypulibMObIK-MeXaAHUKATbIK, KACUEMMEPIniH Hauapiayvina aKeneoi.
DyuKyuona10bl Han OHIIPYOiH, 03IHOIK KYHbIH AHLIKMAY OOUbIHULA IKOHOMUKAIBIK eCen HCYP2i3iiin, mexHoa02uAHbL
enzizyoiny, muimoi exenin pacmaowl. Ecenmeynep 6oiivinuia, iio0 manuplibl2blHAH 3aPOAn uie2emin adamoap MeH Heaainbl
XanblKKa YCblHbLIamblH YYHKUYUOHANObIK MaKcammazsl Po3zenbax nuazel (cuéxanagh) ynmazol Kocovlizan 0aiivli ouoai
Hanoinvty 1 Oanaceinoin 6azacet 8 comonu 25 oupamowvt Kypaiiovl. Ouimuin penmaéenvoizi 17,99 %, an camy
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penmadensoizi— 14,9 %, oyn Kazipzi han onoipy canacwl yuiin Manvi30bl Kepcemkiut 6016in maovinaosvt. Mynoaii sxcana
OHIM mypin enzizy 6onawiaKma caiansvly 0AMyblHa, A3bIK-MYAIK KAYInCi30i2iH KAMMAMACHI3 emyze HeaHe YammuolK
IKOHOMUKAHBIH 0dceKeze Kabinemminizin apmmaulpyza yaiKen mymKinoikmep oepeoi. Anvinzan namusicenep Pozenoax
NUA3LIH XATLIKINGIH, MUHEPATIObIK, KEDAMBIH HCAKCAPMY2a Oazblmmanzan @yHKUUOHANObIK, HAH-MOKAW 6HIMOepin ycacay
YUWiin naioananyOvly nepcneKmueanbl eKeHin Kopcemeoi.

Herisri ce3nep: omnaii Hanbl, GyHKIMOHAIABIK 6HiMAep, Pozenbdax skyancadarbl (cuéxanad),
OMOJIOTUSIIBIK KYHABUIBIK, 0 TANIBLIBIFBI, 6CIMIIK YHTAFbI.

INFLUENCE OF ROSENBACH ONION POWDER ADDITION ON THE BIOLOGICAL
VALUE AND MINERAL COMPOSITION OF WHEAT BREAD

D.A. KOMILOVA*, N.A. TOSHKHODJAEV

(Khujand Polytechnic Institute of Tajik technical University named after academician
M.S. Osimi, Republic of Tajikistan)
Corresponding author e-mail: dilka85@bk.ru*

The article examines the issue of increasing the biological value of wheat bread in the Republic of Tajikistan,
where bread has traditionally been one of the main staple foods. As a source of functional components, the use of
plant powder derived from Rosenbach onion (siyohalaf), which is rich in iodine, iron, calcium, phosphorus, and other
micro- and macroelements, is proposed. The results of the chemical analysis of the plant raw material conducted in
the laboratories of the University of Agriculture in Krakow are presented, along with the organoleptic and
physicochemical indicators of experimental bread samples enriched with 1%, 3%, and 5% of the plant powder. It was
established that adding 1-3% of the powder increases the nutritional and biological value of the bread without
reducing its quality, whereas a 5% dosage leads to deterioration of its structural and mechanical characteristics. An
economic calculation of the production cost of functional bread was performed, confirming the feasibility of
implementing this technology. Based on the calculations, the price of one loaf of finished wheat bread containing
Rosenbach onion (siyohalaf) powder—intended as a functional food product recommended for the general population
and for individuals suffering from iodine deficiency—is 8 somoni 25 dirams. The product profitability is 17.99%, and
the sales profitability is 14.9%, which is a significant indicator for the modern baking industry. The introduction of
such a new type of product is expected to yield very positive results for the future development of the industry, ensuring
food security and increasing the competitiveness of the national economy. The results obtained indicate promising
prospects for the use of Rosenbach onion in the development of functional bakery products that help improve the
mineral composition of the population’s diet.

Keywords: wheat bread, functional foods, Rosenbach’s onion (siyohalaf), biological value, iodine
deficiency; plant powder.

Beeoenue CTPHAIBHOTO Iporpecca, Xjed MO-PEKHEMY

Xneb sBisieTcss OMHUM M3 JPEBHEHWIINX WU ocTtaéTcs HEOThEMJIEMOH  4YacThiO  palyoHa.
HanOosnee ynoTpeOsieMblX MPOLYKTOB MUTAHUS. Cornacno uccrnenoBanusiM 'Y« ocynapcTBeHHBII
HecmoTps Ha npomomkaroiiecs AUCKYCCUU O €ro HAYYHO-UCCIIEIOBATEIBCKUNA WHCTUTYT TMHTAHUS)
MOJIb3€ U MOTEHIMATBHBIX PUCKax, XJed ocTaércs (20202022 rr.), Oomee 55-60% cyro4HOU
BaXHBIM 3JIEMEHTOM MHPOBOTO panuoHa. B SHEPTeTHYECKON IIEHHOCTH pallOHa HAacelIeHUs
Pecny6mnuke TamxukuctaH, Te CebCKOe X03SHCTBO obecrieurBaeTcst 3a CU€T MPOJYKTOB M3 MYKH,
1, B 0COOEHHOCTH, BO3/IETTBIBAHHIE MIIIEHUIIBI HIMEIOT BKITIO4as xyeo [8].
TBICSIYCNICTHIOI0 HCTOPHIO, XJIe0 MpeICTaBIsIeT Houns xyeba B paipoHe INpeTepriena u3Me-
co0O# He TOJBKO MPOAYKT MUTAHHS, HO M CUMBOJI HEHUS TIOJ1 BIMSIHUEM TEXHOJIOTMYECKOro Iporpecca
Onaronosryuus, TpyAa M JOCTOWHOH Xn3HH. B U KyJbTYPHBIX TPEHOB, OJJHAKO Hay4HBIC JaHHBIE
YCIOBUSIX TJ00anu3aluu W W3MEHEeHus oOpasza MOATBEPKIIAFOT, YTO KAYECTBEHHBIH XJ1€0, SBISETCS
KHU3HH aHAJIN3 POJHM «IILIEHHYHOTO XJjieba» B Ba)KHBIM KOMITOHEHTOM 3JI0pPOBOTO ITUTAHUSI.
MUTaHUM COBPEMEHHOTO 4YeJoBEeKa NpHOOpeTaeT HccnenoBanusi TOKa3bIBalOT, YTO XJeO,
Hay4YHYIO 3HAYUMOCTb JIISI IOHUMAHUSI COIUATTBHBIX, W3TOTOBJICHHBIH M3 MYKH II€PBOTO M BBICIIETO
SKOHOMHMYECKMX M MHIIEBBIX MpoieccoB. B COPTOB, COCTOUT PEHMYIIECTBEHHO U3 YTIECBOIOB
COBPEMEHHYIO JIOXY, HE3aBHUCHUMO OT WHAY- (50-55%) wu comepxuT JHUIb  HEOONBIIOES
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koimuecTBo Oenmka (7-8%). Comepkanue BHTa-
MUHOB TpytIsl B, Mmunepanbhbix Bemects (Fe, Zn,
MQ) 1 NUIIEeBBIX BOJIOKOH B TAKUX M3/ICIHAX KpaitHe
Huzkoe [11]. Hecmorpss Ha TO, 9TO ypOBEHBb
notpebieHust xnaeba B TOpPOAAaX HECKOJBKO
CHU3MIICS, OH IIO-TIIPEKHEMY OCTa€TCs OCHOBOM
Ka)XJTIOro mpuémMa MuIIH.

C ncropudecKoi TOUKH 3pECHUS XJIeO SBIISII-
Csl OCHOBHBIM MCTOYHHMKOM DHEPTUH, YIIICBOAOB U
Oernka 117151 OOJIBIIMHCTBA CIIOEB 0b01ecTBa. OTHAKO
B CBSI3M C WU3MCHEHUEM YCIIOBHI TPOU3BOJICTBA,
COBEpILEHCTBOBAHUEM TEXHOJIOTUH TMepepaboTKu
3epHa M POCTOM HOTPEOUTENBCKOTO CIpoca Ha
3I0POBOE THTAaHHWE BOMPOC MOBBIMICHHUS OUONO-
THYECKON IEHHOCTH XJie0a PEeBPaTHIICS B OJIHY H3
3HAYUMBIX  HAyYHO-TIPAKTHMYECKHX  MPOOIeM
COBPEMEHHOCTH.

Xne® ¢ BBICOKOH OHOIOTHYECKOW IIeH-
HOCTBIO  COAEPXKUT  OOJblliee  KOJIUYECTBO
MOJTHOLCHHBIX 0ENKOB, BUTAMHHOB, MHILIEBBIX
BOJIOKOH M MHHEPATBHBIX BellecTB. TeM He MeHee,
B CYIIECTBYIOIIEM aCCOPTHMEHTE XJIcOOMEKapHOM
npoMbliieHHocTH  PecnyOonmuku  TamkukucTa,
Kak W OOJNBUIMHCTBA OPYTUX CTpPaH, A0 CHX TIOp
Mpeo0IaJaroT U3CIus, MPOU3BOJUMBIC U3 MYKH
BBICIIIETO COpTa, obOnanatomeld Ooyee HU3KOM
OuoNIOTHYECKOW TIGHHOCThIO. Takast cuTyamus
MIPUBOJUT K TOMY, 9TO XJieOd M XJie000yIoUuHbIE
M3JICNTUST TIPEUMYIIECTBEHHO BBIMONHAOT (DYHK-
U0 HACHIIEHHS, OJHAKO XapaKTepPH3YIOTCS
CPaBHHUTEIBHO HHU3KOH MUTATENILHOW  TOJHO-
[EHHOCTBHIO.

B PecnyOnuke TamkukucraH (QpyHKIHOHH-
pytor Gonee 300 xmeOoneKapHBIX MPEIIPUITHH.
CornacHo NMaHHBIM MUHHUCTEPCTBA MPOMBIIUICH-
HOCTH U HOBBIX TexHonoruit (2024), cBeie 85%
MPOM3BOJMIMOTO XJIeOa U3rOTABIMBAETCS M3 MYKH
MEPBOTO M BBICIIIEro copToB. JaHHas Myka obnamaet
MPUBJICKATEIbHBIM BHEIIHUM BHJIOM U MSATKUM
BKYCOM, OJIHAKO BCIIEJICTBHE TIYOOKOH CTereHH
OYMCTKM 3HAYMTENbHAs YacTh MNUTATEIbHBIX
BEIIECTB MIICHUIBI YAAJSIETCS.

[MpousBoacTBo xyieba € BBICOKOW OMOIO-
THYECKOW IICHHOCThIO B CTpaHEe II0Ka WMeeT
orpaHnueHHbIN MaciuTad. MccnenoBanus nokasbl-
BAIOT, YTO MCIIOJIb30BAHUE CMECH MIICHUYHON MyKH
¢ o0oramieHHOW MYKOH ¥3 KJIEYaTKH WIN
HaTypajJbHBIMU JOOaBKAMU MOET TIOBBICUTD
OMOJIOTHYECKYIO IIEHHOCTh NpoXyKiuu Ha 25-30%
[10].

Takum oOpazom, mpobiemMa MpPOU3BOACTBA
xJieba ¢ BBICOKOW OHMOJIOTHYECKOW IEHHOCTHIO B
COBPEMEHHBIX YCIIOBHAX NpPHOOpEeTaeT HaydHoe,
SKOHOMHYECKOE M COLMANbHOE 3HadeHue. B
Pecrry6nmuke TamxukrcTaH, HECMOTPSL Ha pa3BU-
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THe XJeOOmeKapHOW OTpaciu, TMPOSYKIHSI C
BBICOKOM  OHOJIOTMYECKOH  I[IEHHOCTBIO  IIO-
NpeKHEMY 3aHUMACT HE3HAYUTENBHYIO JIOJIO.
OCHOBHBIMH TIPUYMHAMH SABIISIOTCS HEIOCTATOK
CBIPbS, YCTApPCBIIME TEXHOJOTMH W HU3KUN
YPOBEHb MUIIIEBON T'PAMOTHOCTH HACEICHHUSL.

Mamepuanvt u Mmemoowl uccneoosanus

Lembto rccienoBaHus SBISIETCS TIOBBIIIICHNE
OMOJIOTMYECKON U MUHEPAITBHON IIEHHOCTH TIIICHNY-
HOro xyieba TMyTEM BBEACHHUS TMOPOIIKA W3 JIyKa
Pozenbaxa (cuéxanad) B ero pernentypy M OleHKa
BIUSHYSI TOOABKU Ha Ka4€CTBO U DKOHOMHUYECKYIO
3¢ (EeKTUBHOCTH POU3BOJICTRA.

[ToBbiieHME OHOJIOTUMYECKOW ILIEHHOCTU
BO3MOXKHO 32 CY€T HCIIONF30BAHUS TPUPOITHOTO
CBIPbsI, TAKOTO KaK 0000BEIE, 3¢pHOBEIEC KYJIBTYPBI,
ceMeHa pacTeHUH, OBOIIN, CYXO(PPYKThI, MOJIOUHBIE
MIPOYKTHI, @ TAK)KE HOBBIE NCTOYHHUKH CHIPhA. Takne
CMeCH He TOJIFKO yIyUINaoT MUIIEBON COCTaB, HO U
CIIOCOOCTBYIOT MOBBIIICHHIO BKYCOBBIX Ka4eCTB U
YCTOWYHBOCTH XJieha.

Hcnonb3oBaHne HOBBIX HCTOYHUKOB CHIPBS B
MPOU3BOJICTBE MIIEHHYHOTO Xjeda MpelcTaBiseT
c000# 3PPEeKTUBHBIA MyTh ISl TIOBBIIMICHUS €0
OMOIIOTHYECKON IIEHHOCTH W YIYUIISHHS MTUIIEBBIX
XapaKTepUCTHK. [IprMeHeHNE TaKUX BUIIOB ChIPbs HE
TOJIBKO YBEJIMYMBAET COAEpkKaHHE OENKOB H
BUTAMHUHOB, HO TaKXe yNIydlIaeT BKYC, YCTOWYH-
BOCTh W BHEUIHHH BU XJieba, 4TO CIOCOOCTBYeET
pelIeHnIo  3ajadu  oOecreyeHHusl  HaceJIeHHS
PecriyOnmku TapKUKHACTaH BRICOKOUTATEIEHBIMA H
3I0POBBIMHU TIPOTYKTaMH.

HccnenoBanusi mpoBoAwiInCch Ha 0ase
naboparopuii [Tomutexanyeckoro nHcTUTyTa Taja-
JKUKCKOTO TEXHUYECKOTO YHHUBEPCHUTETA HWMEHH
akagemuka M.C.Ocumu B Topome Xy/KaHIE,
PecniyOsvika TajKukucTaH, a Takxke ATpPapHOro
VYuusepcurera Kpakosa, Pecriy6nuka [losnpiia.

OObeKTaMH  WCCIENIOBAaHHUA  SIBIISLTUCH,
pacTUTENhHOE CHIPEE — JMCThA JTyka Pozenbaxa
(cuéxanad); oOpasipl MIIEHUYHOIO  XJieOa,
oboraménnpie 1 %, 3 % u 5 % mnopomka u3
JTAHHOT'O PacCTEeHHS; KOHTPOJIBHBIN 00paser] xieba,
MIPUTOTOBJICHHBIN 0e3 100aBOK.

MeTtoapl HcCIenOBaHUA, KOTOPBIE HCIOIb-
30BAIMCh JUISl TOJNYYCHUS PE3yJIbTaTOB — 3TO
OpraHOJICTITUYECKHUE TIOKa3aTeau (BHEIIHUN BUI,
BKYC, apoMmaT, CTpPYKTypa MsKuiia); (usmko-
XUMHYECKUE TapaMeTpbl (YICNBHBIA  O0BEM,
BIIQXKHOCTh, IMOPUCTOCTh, KHUCIIOTHOCTH); XUMH-
yeckuii cocrae (Fe, Ca, Mg, I, P u np.);
sKOHOMHUYecKass 3(PPEKTHBHOCTh TEXHOJIOTHH.
Crenuanucramu xJ1eOoneKapHon oTpaciu
MpoBOAMJIACh OallbHAasg OILEHKAa KadecTBa II0
MATHOAJUTBHOM cHucTeMe.
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Pesynomamot u ux oocyszcoenusn

Hns pemieHuss maHHOW 3agayd B COCTaB
MIIEHUYHOro XJieba OblT BBEAEH pacTUTEIbHBIN
mopomok w3 Jyka PosenOaxa (cu€xamad) B
komdectBe 1%, 3% u 5% oT Macchl MyKH.

Jlyk Pozenbaxa (cuéxanad) B Cpenueit Azuu
SBIISIETCSL  CaMbIM ~ PACIpOCTPaHEHHBIM  TIpe-
CTaBHUTENIEM ceMeiicTBa AMapuiniMcoBeiX (A,
Rosenbachianum Rgl.). D1o ogHoneTHee pacTeHue
MPEUMYLIECTBEHHO TMPOHM3pAcTaeT B TOPHBIX
paiionax PecrryOnuku Tamkukucran. Jlnctes myka
Pozenbaxa (cméxanad) coOHparOT B BECCHHHIA
Mepuo/I, B anpene—Mae, 10 Havyana useTeHus. JIyk
Pozenbaxa (cuéxanad) ComepKUT MUPOKUI CIIEKTP
OMOJIOTHYECKH aKTUBHBIX BEIIECTB U MHKPO-
AJICMEHTOB, BKJIIOYasi WOJ, KaJblMH, Kaaui,
Mapranen, Gochop U Ap., YTO ONPEICIACT €ro
MMUTATENFHYI0 W JiedeOHylo LeHHocTh [4, 6, 9].
bnarogaps Hanuuuio #Homa W APYrUX MHKpPO-
anmeMeHTOB JyK PosenOaxa (cuéxamad) mMoxkeT
WCTIONIb30BAThCS B KayecTBE JOMOIHHUTEIFHOTO

WCTOYHUKA MTUTATEIHHBIX BEIICCTB JUIS OpraHu3Ma
YeJioBeKa.

Jlyk Pozenbaxa (cuéxamad) B cocraB
MIIIEHUYIHOTO XJIe0a ObII J00ABJICH B BHJIC ITOPOIITKA.
Cymka nyka Pozenbaxa (cuéxanad) mpoBoaunach
KOHBEKI[MOHHBIM MeTofioM. Kakziple 1Be Henmenu,
HayMHAs C MapTa, MPOBOIMIICA cOOp 00pasmoB
pacTeHus C MOCIEYIOIINM KOHTPOJIEM COACPKAHHS
MHKpPO- W MaKpO3JEMEHTOB. OJTH MOKa3aTelH
WU3MEHSUTUCh B 3aBUCHMOCTH OT CTaJIUM pocTa U
BpemeHH coopa. Cymka pacTeHus OCYIIEeCTBIISIIACH
nipu Temneparype 40-50 °C B teuenue 2,5-3 vacos,
YTO MO3BOJISUIO COXPAHHUTh IICHHBIC PACTHTEIILHbIC
komroHeHTsI [12, 13, 14]. Toce cymiku Matepuat
OXJIAXKIATIH ¥ U3MEJTBYAIH JI0 COCTOSIHUS TIOPOIIIKA.

Ha 0ase nabopatopuii ArpapHoro YHHBEp-
cutera KpakoBa, PecrmyOnmka Ilompma, ObIn
MPOBEJICH XUMUYCCKUIT aHAITU3 COCTABA MOPOIIKA U3
PacTUTEIHLHOTO ChIPhsI Jiyka PozeHOaxa (cuéxanad).
Pe3ynbTaThl JAHHOTO aHANM3a MPUBEICHBI B TAOHUIIE
1

Tabmuna 1. Pe3ynpTaThl XUMUYECKOTO aHAIM3a MMOPOIIKA U3 PACTUTEIBHOTO ChIphs Iyka Po3enbaxa (cuéxanad)

Pe3ynbTaThl aHaIM3a XUMHIECKOTO COCTaBa 00pasIioB
MIOPOLIOK U3 Tyka PozeHbOaxa
HaumeHoBaHne moka3zareJieit Oopa3zen 1 Oo6pa3zen 2 Oo6pa3zen 3
Ag, mg/kg 0,011608 0,013240 0,009332
Al, mg/kg 237,22758 167,41434 165,41397
B, mg/kg 16,84736 48,17562 39,28344
Ca, g/kg 23,00884 20,43391 18,17806
Co, mg/kg 0,192952 1,065640 1,141470
Cu, mg/kg 6,828470 6,322075 6,660280
Fe, mg/kg 303,2579 234,8610 253,6753
K, g/kg 12,00540 14,38514 14,14312
I, mg/kg 2,107546 2,238079 2,335021
Mg, g/kg 3,854846 3,125535 2,925825
Mn, mg/kg 165,7760 117,2451 120,3944
Mo, mg/kg 1,094602 0,968894 0,914921
Na, mg/kg 76,28610 106,06090 94,17829
P, mg/kg 2199,826 2128,718 2250,725
S, g/kg 4,625980 4217716 4,232220
Se, mg/kg 0,271217 0,075682 0,499363
Si, g/kg 53,60459 36,04269 43,01710
Zn, g/kg 0,229671 0,241320 0,248015

Copepxanue oJja B paCTHTENIHHOM TTOPOIIIKE
n3 nyka Pozenbaxa (cuéxamad) mnpeBbIIIaeT
22,95 MI/KT 110 CPaBHEHUIO € CYIIEHBIMUA (PHHUKAMH
u Ha 8,35-20,85 MI/KTr 110 CpaBHEHHUIO C MOPCKUMHU
BonopocisiMu. Kak u3BecTHO, PUHUKH U MOPCKHE
BOJIOPOCITH CYMTAIOTCS OOTaTbIMH HCTOYHUKAMH
riona. CojieprkaHue JKelie3a B 9TOM MOPOIIKE TaKKe
Ha 98,5 % u 2,5 % Bbllle 1O CpPaBHEHUIO C
CyIIEHBIMU (PMHUKAMU 1 MOPCKUMH BOJIOPOCIISIMU
COOTBETCTBEHHO, YTO CBHIETEILCTBYET O OOraToM
XMUMUYECKOM COCTaBe JaHHOTO TOPOILKA.
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B nabopartopubix ycnoBusix IlonuTexHu-
YECKOr0 MHCTUTYyTa TaJKMKCKOTO TEXHUYECKOTO
yHuBepcuTeTa mMeHH akajgemuka M.C.Ocumu B
ropoze Xymkane, Pecryonika Tampkukrctan Obiia
ompeeneHa BO3MOKHOCTb HCIIOJIb30BaHUSI PACTH-
TENBHOTO TOpOIIIKa 13 JTyka Pozenbaxa (cuéxanad) B
cocTaBe MieHHYHOro Xjaeba. PenenTypa mimeHny-
HOro xyeba ¢ J00aBJICHUEM pPaACTUTEIHHOTO
mopomka #3 Jyka Posenbaxa (cuéxamad)
MpeACTaBJICHA B Ta0uIie 2.
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Tabnuna 2. Perienitypa [J1st IPUTOTOBICHHUS MIICHUYHOTO XJ1eba ¢ T00aBICHUEM PACTUTEIBHOTO MOPOIIIKa

HaumenoBanue HamuneHnoBaHue ChIpbsi, KT
00pasIoB

Myxa nmennynas | Conb Jpoxcxku | PactutenbHslit Bona nurtseBas

BBICILIETO COPTa MOPOILIOK U3 JIyKa

Pozenbaxa (cuéxamag)
KonTposns 100 1,25 2,0 0 o pacuery B
3aBUCHMOCTH OT

Oobpaser 1 100 1,25 2,0 1,0 BIIAKHOCTH BCEX
OGpaser 2 100 1,25 2,0 3,0 KOMIOHEHTOB
Oobpasen 3 100 1,25 2,0 50

[IpuroToBieHrne NINEHHYHOTO XJieba ¢
N00aBICHHEM Pa3IMYHBIX JTO3UPOBOK PACTUTEIb-
HOro mopoika u3 Jyka PosenOaxa (cuéxamad)
OCYIIECTRISUIOCH CIETYIONIUM 00pa3oM: IPUTOTOB-
JICHHUE TecTa, OpoKeHUe, eNICHHE TeCTa Ha KYCKH,
(hopMOBKa, paccToiKa U BbIleyka. JIJis MPUroToB-
JICHUS TECTa WCIONB30BAINCH CyXHUE JPONIKH,
aKTHBHPOBaHHbIE Tpu Temmepatype 35-40 °C.
[TpoomKUTENFHOCTS 3aMEIIUBAHUS TECTa COCTAB-

msi1a 4-5 MuHYT. BpoxeHue TecTa MpoBOIMIIOCH IIPU
temreparype 40—45 °C u OTHOCUTENBHOHN BIIaXK-
Hoctu 80-85 %. Beimeuka o0pasnoB xjeda

ocyIiecTBisuach npu temmeparype 220-240 °C [1,
2, 7). BremmHmii BHI TIIEHUYHOTO Xjeba C
Jno0aBJIeHHNEM Pa3IMYHBIX JO3UPOBOK PACTHUTENb-
HOro mopomka u3 Jyka Posenbasza (cuéxanad)
MPEACTABICH HA PUCYHKE 1.

PI/IcyHOK 1. O6pa3].[I>I MIIEHUYHOI0 Xjeba ¢ Z[06aBJ'[eHI/IeM Pa3JIMYHbIX AO3UPOBOK PACTUTCIIBHOI'O IMOPOIIKAa U3 JIyKa

Posenbaxa.

KadecTBOo 00pasiioB MIIEHHYHOTO XJeba ¢
n00aBlIicHUEM PACTUTEIHHOTO MOPOIIKA U3 JyKa
Po3zenbaxa (cué€xanad) ObLIO ONMPenEIeHO OpraHo-
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JENTUYECKUMH W (PU3UKO-XMMUYECKUMH METO-
nami [3], pe3yabpTarsl mpeacTaBiaeHbl B TabauIe 3.
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Ta6Jmua 3. Pe3yJ’ILTaTLI aHalJln3a KaueCTBa (byHKHI/IOHaJ'ILHFO MIIEHUYHOTO Xjaeba ¢ Z[O6aBJ'IeHI/IeM PaCTUTCIILI'O TOPOIIKa

u3 nyka Pozenbaxa (cuéxanad)

HaunmeHoBanue HamuenoBanue mokasareneit
00pasIoB
Viensubiii 06beM, | Maccoast oISt IMopucrocts, % KucnorHocts,
em’/z BIIAXHOCTH, % 2pao.
KonTpons 3,27 41,6 76,4 15
Ob6pasen 1 3,05 41,8 754 18
Ob6pasen 2 29 41,2 62,6 21
Ob6paszern 3 2,28 41,35 57,4 2,25

Pe3ynpraThl McciemoBaHUS MOKA3alld, YTO
ONTHUMaJbHasl 7032 J00aBICHUS PACTHTEIHLHOTO
nopomka u3 Jyka Posenbaxa (cuéxanmad) B
petienTypy HieHngHoro xieba cocrasmsier 1-3 % ot
Maccel MyKH. Takas /4032 HE OKa3bIBaeT
OTpULATCILHOI'O BJIMWAHHA Ha Ka4Y€CTBO I'OTOBOI'O
MPOJYKTa, TIPH ATOM XJIe0 MPHOOPETaET BHICOKYIO
MUIIEBYI0 U OMOJOTHYECKYIO LIEHHOCTh, a TAKXKe
OoraThlii XAMHYECKUN COCTaB.

HobGasnenne Oonee 3 % pacTUTENBHOTO
MOpOIIKa B COCTaB MIICHUYHOTO Xjebda OTpHIa-
TENBHO CKa3blBaeTCd Ha KadyecTBE MPOIYKIIHH:
TOTOBBI MPOAYKT AEMOHCTPUPYET OOJiee HU3KUE

—e—KonTpoms —e—O06pasen |

OpraHOJICNITHYECKUE U (DH3UKO-XUMHUYECKUE TIOKa3a-
TENW MO CPaBHEHUIO C OOpasllaMH, MPHUTOTOB-
JIEHHBIMU 110 ycTaHoBIeHHbIM HopMaM ["OCT.

J171s1 OLICHKH KadecTBa 00pa3IoB MIIICHAYHOTO
xJieba ¢ 100aBIeHNEM PACTUTEILHOTO TIOPOIIKA H3
nyka PosenOaxa (cuéxanad) taxke Oblia mpoBeicHa
OayuibHasi OIEHKa, B KOTOPOM y4YacTBOBAJH
cnenuanucTel otpacin. OneHKa MPOBOANIACH IO
nATHOAIUIBHOW cucTeme. PesynbTarthl  aHanmm3za
MPEJCTaBICHbl B BUJAC MPO(HUIOrpaAMMBI, MOKa-
3aHHOU Ha PUCYHKE 2.

—e—Q0pazeny2 —e—O6paszen 3

Buenrauii Bug

CocTogHne MAKHIIA

3amax

Bkyc

PI/IcyHOK 2. HpO(l)I/IJIOFpaMMa OaJUIbHOM OIICHKHM Ka4€CTBA MNIICHUYHOTO xje0a ¢ ,Z[O6aBJ'ICHI/IGM PAa3IMIHBIX JO3UPOBOK

pacTUTEJFHOTO MOPOIIKa U3 JTyka Pozenbaxa (cuéxanad)

CornacHo pesysibTataM OaJUIBHOM OLIEHKH,
00pasibl, B COCTaB PEUENTYpPhl KOTOPHIX OBLIO
nobasneHo 1-3 % mopormika u3 nayka PozenOaxa
(cuéxanad) kK mMacce MIIEHUYHOW MYKH, MOKa3aIH

XOpolllue pe3yJibTaThl, TOrAa Kak oOpasern c
nobapierrneM 5 % Mopolka Moay4dr OTHOCUTENEHO
HU3KHWE OICHKH (Ta01.4).
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Tabmuna 4. Xumuueckuil coctaB (yHKIMOHAJILHOTO Xyeba ¢ J00aBKOH MOPOIIKA M3 PacTHTEIHLHOTO CHIPhS JIyKa

Pozenbaxa
HaumenoBanue KonnuecTBo BHOCUMOTO pacTUTENBHOTO MTOPOILIKA U3 JIyKa
ToKazaTeJen Po3enbaxa (cuéxanad) B coctas xieda, % K Macce MyKH
1 3 5
Al, mr/kr 18,72 10,01 13,17
B, Mr/kr 2,14 1,34 1,68
Ca, mr/kr 518,84 526,15 559,25
Cu, mr/kr 2,87 2,48 2,54
Fe, Mr/xr 41,00 29,04 34,30
K, r/kr 2,02 2,49 2,95
|, Mr/kr 20,58 21,38 21,80
Mg, Mr/kr 323,83 342,03 354,83
Mn, mr/kr 5,52 5,21 571
Na, r/kr 6,33 5,76 4,60
P, r/kr 1,44 1,55 1,54
bnaronaps BHECEHUIO  PACTUTEJIBHOIO MarHusi — Ha 8,7%, Homa — Ha 22% B panuoHe

nopoinka u3 jgyka Pozenbaxa (cuéxanad) B coctar

nuTaHusg 4YCJIOBCKaA, a TaKXe CHOC06CTByeT

MIIIEHHYHOT0 XJIeOa, B TOTOBOM H3JIEIIMHA COXPAHS-
FOTCS B MAKCUMAJILHOM CTCIIEHH TaK HEOOXOINMbIE
OpraHM3My 4YeJIOBEKa MUHEpaJbHBIC BEIICCTBA,
TaKWe KaK JKeye30, KalbIuii, on, hocdop, maraus
u np. [IponsBoAcTBO (PyHKIMOHAIBLHOTO XJieba C
N00aBJICHUEM PACTUTEILHOIO IOPOIIKA M3 JIyKa
Posenbaxa (cuéxaynad)) mO3BOJSET YBEIUYUTH
colep:KaHUe alnlOMUHUSA — Ha 2,6%, Kene30 — Ha
9,5%, xambius — Ha 2,1%, docdopa — 1,2%,
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MPOM3BOJCTBY NPOIYKTOB MHUTAaHHUSA C TOBBIIICH-
HOW OMOJIOTHYECKON IEHHOCThI0. Takyro mpoayk-
[UI0 MOXHO PEKOMEHIOBaTh JJIsi MHUTAHUS BCEX
TPYII HACEJIEHUs, a TaKXKe B KadecTBe (PYHKIHO-
HaJILHOM OUIIH.

Takxke paccunTana 3koHOMHYeCcKas dPdek-
THBHOCTb IIPEJIaraéMoi TEXHOJOTUH. Pe3ynbTaThl
pacuera npuBeneHBI B TAOIHIIE S.
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Tabmnuna 5. PacueT nosiHoN ce0eCTOMMOCTH M IIEHBI IIIIEHUYHOT0 XJieba ¢ 100aBIeHHEM PacTUTEILHOTO MOPOIIKa 3
nyka Posenbaxa (cuéxanad) B comoHu (HaroHanbHas Bantota PecrryOnuku TamkukucTan)

[MmennyHpd X71e0 ¢ H00aBICHUEM PACTHUTEIb-
HaumenoBanue 3atpar HOTO TopoIika u3 ayka Po3enbaxa (cuéxamad),
Ha 100 xr npoaykiuu
Cripsé u matepuansi (VC) 809,3
Pacxo/1pl Ha TOTIMBO U 3JIEKTPOIHEPTHIO IS 205
TexHonoruueckux reneit (VC) '
OcHOBHas 1 TOTIOTHUTENbHAS 3apa0oTHAA IJ1aTa 42325
TPOU3BOCTBEHHBIX pabounx (VC) '
Pacxomp! Ha comepikaHue U 00CITy>)KUBaHIE 000PYIOBAHHS
18,93
(FC)
IIpomsBoacTBeHHAsT CEOECTOUMOCTD 1271,98
Buenpoussoacreennsie pacxosl (FC) (8 % ot 10175
TIPOM3BOJICTBEHHOM CE0ECTOMMOCTH) '
ITomHast ce0eCcTOMMOCTD POIYKIHH 1373,73
Hopwma mpu6summ, 18 % 247,27
HJC, Bcero 15 % 37,01
OnToBas OTITyCKHAs IIeHa 1658,01
OnroBasi OTIyCKHAs 1ieHa 32 1 KT TOTOBOM NPOYKIHH,
comonwu/kr (1iena 1 mt. hopmoBoro xneda maccoit 0,5 kr 16,5
cocraBiseT 8,25 COMOHH)

s pacuera JaHHBIX [TOKA3aTeNed yCTaHOB-
JIEHBIE HOPMBI B3ATHI W3 COOTBETCTBYIOIIUX
pasnenoB u crateit Hanorosoro konekca Pecmy0-
JUKU TaJKUKUCTAaH B HOBOM peAaklMU C yYETOM
n3MeHennii 1 gonoiHenuit ot 14.05.2025, Ne 2168
[5, 11]. Ha ocHOBaHUM pacyeTOB OMPEIEICHO, YTO
meHa 1 IT. TOTOBOro MIIEHUYHOTo Xieba ¢
noOaBieHHEM TIOpomka w3 Jyka PozeHOaxa
(cuéxanad), umeromero (GpyHKIIMOHATFHOE Ha3HA-
YeHHE W PEKOMEH]IyeMOTO JIJIsl HacelleH!Us U JIUII,
CTpajaroluXx HOMOoAe(OUIUTOM, COCTaBIsSET 8
COMOHHM 25 TUPaMOB.

3aknrouenue

bnaronmapss onTUMH3alUM TEXHOJOTHH, B
TOTOBOM IPOAYKTE MAaKCHUMaJIbHO COXPaHSIOTCS
MHUKPO- M MaKpOJJIEMEHTBI, HEOOXOJUMBIC JUIS
OpraHu3Ma 4eJoBeKa, TAaKUe KaK jKeje30, Kalblui,
fiox, pocdop, marauii u apyrue. Kak usBectro, myk
Pozenbaxa (cméxanad) COAEPKHUT 3HAUYUTEITHHOE
KOJIMYECTBO HO/Ia, MOITOMY HCIIOJIb30BaHHE TAKOTO
CBIPBS TAKXKE CIIOCOOCTBYET PELICHUIO MPOOIIEMBI
HEeJIoCcTaTKa Hojia B OpraHu3Me.

Takum 00pa3zoM, peHTaOeNTBHOCTD MPOILYKLHH
cocraisieT 17,99%, a peHTabeabHOCTh MPOJIAXK —
14,9%, uTto sBNISIETCS 3HAYMMBIM PE3YJILTATOM IS
COBPEMEHHOU XJICOOIIEKapHON OTpaciu, a BHE-
peHHe Takoro HOBOTO BHAA MPOAYKIHHA B
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MIEPCIEKTUBE 1aCT OYEHb XOPOIINE PE3yJIbTaThI IS
pasBUTHS OTpaci, OOECHeYeHHs MPOAOBOIb-
CTBEHHOM 0€3011aCHOCTH U MOBBIIICHUS] KOHKYPEH-
TOCTIOCOOHOCTH HAIIMOHAJIEHOW SKOHOMHKH.
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BAJIKAPAFAM )KAHFAKTAPBIHBIH @ YHKIIUOHAJIJIBIK KACUETTEPI
’KOHE OJIAP/IbI ®YHKIMOHAJIBIK TAFAM OHIMEPIH OH/IIPY IE
MAJAJAHY NEPCIIEKTUBAJIAPDBI
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Maxana IHlvieeic Kazakcmanda ocemin cidip 0anKapa2amvlHbly, HCAHIALIHAH AILIHAMBIH  Maduu
KOMnonenm — 0ankapazail maivl He2iziHOe @YKUUOHANObIK MA2am OHIMOEPIHIN accopmumenmin Keneumy
MYMKIHOIKmepin Kapacmuvipygy apHanzan. Aemopnap oyn wuKizammoly epeKuienizine Ha3ap ayoapvin, oHvl meK
Mainapovly Ko3i 2ana emec, COHbIMEH KAmap aAMUHKbIUKLLIOAp2a 0ail axybi30apObl KAMMUMBIH 0UOI0ZUAIBIK
bencenoi 3ammapoviyy Ko3i peminoe dazanaitovl. 3epmmey 6apbiCbIHOA HCAHAKMBLY OAPABIK, 001iIKMepPi — 0dHOEPiniH,
KAObIKMapulHblH JcoHe 0H AllHANACbIHOAbl KAObIKUACBLAAPbIHbIH XUMUATBIK KYPambl 3epmeiin, oya oHiMoi mepen
OHOey MyMKIiHOicin Gepedi. /Ion axyvi30apblHbll, AMUHKLIUKBLIObIK KYPAMHbL epeKkule KOHIN 001iH0I. Kymvicma
COHOAII-AK, 0P2AHUKAIBIK MA3a OHIMOEp2e 0e2eH CYPAHbICIbIY apmybl AACbIHOA DANKAPAATl MAbIHbLY JHcep2inikmi
onoipicmin 03exminici men Kazaxcmanuoiy sxcnopmmulx; aneymi Kapacmuipoinovl. Homuosicenep maitnapowt, akyvi3
KOHUEeHMpammapuvli, KyHICapa YHolH JHcaHe OUO0102UANbIK OelceHdi KOCnanapovl Koca anzanoa, yHKUUoHAN0blK
Kacuemmepi 6ap mazamoapovl aiy MeH 0aiblmyoblH HeaHa MexHoaA0ZUANAPbIH 23ipieyoe naioalIanbliIybl MYMKIH.
Ocvinaiima, 3epmmey cioip oanxapazaiivli QYHKUUOHANO! MAMAKMAHY YWiH KYHObI KOMROHeHmmepOiy Ko3i
peminde nandananyovlyy NIHAPAIBIK MAHBIZOLLIBIZLIH KOpCcemeodi, mamarx, OHepKICIOIHIY UHHOBAUUATBIK O0AMY
Oazplmmapvin  auiadbl JHCcIHe MAll  WUKIZAMBbIH  mepeH, OHOeyOiH IHco2apvl MuUuimoi, IKOJI0ZUANBIK MmaA3a
MEXHOI0ZUANAPBIH  KYPYObl bIHMANAHOBIPAObl. Anvinzan Hamudicenep mazam Kazakcmannwviy azvix-mynix
OHIpKaCiOinOe mamax, OHIMOeEpin 2d3ipaeyde dHcaHe MAuabl O0aAKbLIOAPObLL OHOEYOIH NHCaAHa mypaepin enzizyoe
naioanaunyza 601a0wl.

Heri3ri ce3aep: cidip 0ankaparaiibl, 1oH, KaObIK, 19H alHAJACBIHAAFbI KaObIKIIA, XUMHSJIBIK
KypaM, aMMHKBIIIKbLUIIBI KYypaM, MEKPOOHOJIOTHSIIIBIK KOPCeTKIilTep.

®YHKIMOHAJIbHBIE CBOMCTBA KEJIPOBBIX OPEXOB U IEPCIIEKTUBHI
HNX UCITOJIB30OBAHUA B ITPOU3BOACTBE @ YHKIIMOHAJIBHBIX
IIUINEBBLIX TPOAYKTOB

b.M. HCKAKOB, M.M. KAKHUMOB, A.M. LLIYJIEHOBA,
M.T. MYPCAJIPIKOBA*, I'A. KOKAEBA

(«Ka3zaxckuii arporexundeckuii uccienoBarenbekuii ynusepeurer umenu C.CelidymmHay
010011, Pecnydsimka Ka3zaxcran, r.Acrana, npocnekt Kenuc, 62)
DJIeKTpOHHas IoYTa aBTOpa-Koppecrnonaenta: maigul_85@mail.ru*

Cmambs nocesauiena 603MOICHOCHU PACUIUPERUSA ACCOPMUMERMA QYHKUUOHATIbHBIX RULEEHIX RPOOYKMOG
HA OCHO6e HNPUPOOHO20 KOMNOHEHMA — Kedpo6020 MACHd, ROAYYAEMO20 U3 0pPEX08 CUOUPCKO20 Kelpad,
npouspacmarowezo ¢ Bocmounom Kazaxcmane. Aemopel akuyenmupylom eHumManue HA YHUKAIbHOCHU CbIPbA,
ROOYEPKUBAsL €20 UEHHOCHb He MONAbKO KAK UCHOUYHUKA HCUPOS8, HO U KAK HOCUMENs OUOSI02UYeCKU AKMUBHBIX
seujecme, 6KI0UAs OEKU ¢ 602amylm AMUHOKUCTOMHBIM cocmagom. Hccriedosanue 6Knouaenm noImannolii ananu3
XUMUYECKO20 cocmasa cex yacmeil opexa — A0pa, CKOPAYNsl U OKON0A0POGOI NIAEHKU, YMO NO380A€EM OUCHUMb
nomenyuan 21yookoii nepepadomku npooykma. Ocoboe enumanue yoeneno amMuHOKUCIOMHOMY COCmagy 0enkoe
A0pa, 8vlAGNEHbl KI0Yesble AMUHOKUCIOMbL, 001a0arouiue QYHKYUORANbHOI AKMUEHOCMbIO U NOMEHYUANbHO
nob30ll 011 300p06ba uenosexka. Paboma maxsce paccmampueaem axKmyanabHOCHb JH0KAAbHO20 HPOU3BOOCHIEA
Ke0p06020 Macna 8 KOHMeEKCMme PACMYWe20 CnPoCca Ha OP2aHuYecKue U IKOI02UUECKU YUCHble NPOOYKMbL, 4 MaKice
603modcHblil IKcnopmubiii nomenyuan Kaszaxcmana. Ilonyuennvie Oannvle mozym 0Oblmb UCHOIb306AHBL HpU
pazpabomke HOBbIX MEXHOIOZUN NOJIYYEeHUss U 0002aujeHUss RULEEbIX NPOOYKMO8 C (QYHKUUOHATbHBIMU
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ceolicmeamu, 6KII04AA MACTA, DEIKOGble KOHUEHMPAMbl, MYKY U3 HCMbIXA U OUOSI0ZUYeCKUe aKMUGHble 000a6KU.
Taxum oopazom, ucciedosanue nOOYEPKUBCACHT MENCOUCUUNTUHAPHYIO 3HAYUMOCHb UCNOIb306AHUS CUCOUPCKO20
Kedpa Kak UCHMOYHUKA UEHHBIX KOMROHEHMOE 01 (DYHKUYUOHANBHOZ0 NUMAHUA, PACKPblAem HANPAaeiIeHuUs
UHHOBAYUOHHO20 DA3GUMUA NUWLEBOI HPOMBIUMIEHHOCU U CHUMYIUPYem CO30aHUe BblCOKOIPPeKmusHuIx,
9IKOJIOZUUHBIX MEXHON02Uil 21YHoKol nepepadomku macauynozo ceipvs. Iloayuennsie pesynomamoel mozym ovimo
UCNOIb306AHBL 8 RUWLEE0U npombiinennocmu Kazaxcmana npu paspaéomke npooykmoe numanus u éneopenuu
HOBBIX U008 NEPEPAOMKU MACTUUHBIX KYTbHYP.

Kurouesbie ciaoBa: keap cuOpuckMii, AP0, CKOPJYNa, OKOJIOSAPOBasi IJICHKAa, XMMHYECKH
€OCTAaB, AMUHOKHUCJIOTHBIN COCTAB, MUKPOOHOJIOTHYECKHE MOKA3ATEH.

FUNCTIONAL PROPERTIES OF PINE NUTS AND PROSPECTS FOR THEIR USE
IN THE PRODUCTION OF FUNCTIONAL FOOD PRODUCTS

B. ISKAKOV, M. KAKIMOV, A. SHULENOVA,
M. MURSALYKOVA*, G. KOKAYEVA

(«S. Seifullin Kazakh agrotechnical research university» 010011, Republic of Kazakhstan,
Astana city, Zhenis avenue, 62)
Corresponding authore’s e-mail: maigul_85@mail.ru*

The article is devoted to the possibility of expanding the range of functional food products based on a natural
ingredient—cedar oil obtained from the nuts of the Siberian cedar tree, which grows in Eastern Kazakhstan. The
authors emphasize the uniqueness of the raw material, highlighting its value not only as a source of fats, but also as
a carrier of biologically active substances, including proteins with a rich amino acid composition. The study includes
a step-by-step analysis of the chemical composition of all parts of the nut — the kernel, shell, and pericarp — which
allows for an assessment of the product's potential for deep processing. Particular attention is paid to the amino acid
composition of kernel proteins, identifying key amino acids with functional activity and potential health benefits for
humans. The study also examines the relevance of local cedar oil production in the context of growing demand for
organic and environmentally friendly products, as well as Kazakhstan's potential for export. The data obtained can be
used in the development of new technologies for the production and enrichment of food products with functional
properties, including oils, protein concentrates, meal flour, and biologically active additives. Thus, the study highlights
the interdisciplinary significance of using Siberian cedar as a source of valuable components for functional nutrition,
reveals directions for innovative development of the food industry, and stimulates the creation of highly efficient,
environmentally friendly technologies for deep processing of oilseeds. The results obtained can be used in the food
industry of Kazakhstan in the development of food products and the introduction of new types of oilseed processing.

Keywords: Siberian cedar, kernel, shell, pericarp, chemical composition, amino acid composition,
microbiological indicators.

Kipicne KaszakcraHHBIH ~ a3BIK-TYJIIK ~ ©HEpKACiOi

2023 >KpUTBI QJIEMJIK a3bIK-TYJIIK ©HEPKACi- HSKOHOMMKAHBIH KYPBUIBIMIBIK MaHbI3/Ibl CaJlachl-
0iniH kenemi 3,3 Tprwunon AKIUI nosiapbina xerir, HBIH Oipi OONBIN caHaNabpl. OHJIIPICTIK KOCIMOp-
KBUIIBIK ocimi 3,5 %-ab1 Kypajsl, aix 2028 xbuira BIHJIAP JKaJIITbI OHEPKACIM eHIMIiHIH mamameH 20 %o-
Kapail OHbIH 3,9 TPUIUIMOH JOJIapFa JeHiH YIIFarobl BIH JKOHE JKyMbIclieH KamTyaeslH 10  %-bIH
6omxanya [1]. CanaHblH AaMybl TYTHIHYIIBUIAPIIBIH KamTamace3 erefi [6]. CoHFBI JKbULZapbl Mai
JIYPBIC TAMAKTaHYy, 9KOJOTHSUIBIK KayIICI3IiK jKoHE OHJIpICI ©H CepIiHAl JaMblll Kelie JKaTKaH
Tabury Kypamra OacbIMABIK OepyiMEeH TBHIFbI3 OarbITTap IBIH Oipi: KYHOAFBIC JaKbUIIAPBIHBIH €Tic
OaiimanpicThl. COHFBl JKBUIIAPHl  OPraHUKAJIBIK KeJIeMi apTThl, KaiTa eHJIEY KoCIMOpPHIHAAPBIHBIH
eHIMJIepre, COHIal-aK (PYHKIMSIIBIK KACUETTEPre Ue KYaTTBUIBIFBI KEHEUTLII, a1 ©CIMIIIK MaiIapbIHBIH
TaraM KOMIIOHEHTTEpIHE CYpaHBIC aWTapJbIKTal OKCTIOPTHI aTapibIKTai kebekmi [7-9]. Jerenmen,
apTThl. by ypaicTep ecimaik Mainapbl eHAIpiCiHIH OTaHJBIK HapBIKTa 9Ji e TepeH KaiiTa eHJIeNTreH,
KEHEIoiHe, Maiiibl JaKbUIIApAbl TEpeH OHIey OHMOJIOTHSUTBIK, TYPFBIIaH KYHIbI, (DYHKITMOHAIJIBIK
TEXHOJIOTHSUIAPBIH JKETUTAIPYTe TYPTKI OOJBIT OTHIP KacHeTTepl JKOFaphl OHIM TYpJIepi )KETKIUTIKCI3.

[2,3].
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OcweiHmat  eHimzmepmiH Oipi  —  cibip
OanKaparaiibl KaHFaFbIHAH aJBIHATHIH OaJKaparai
Maiibl. bankaparaii maiisl nopymenzaepre (A, E, D),
MOJIMKaHBIKIaFaH Maii KbIKeU1apeiHa (Omera-3, -
6 sxoHe -9), MUHEpANIBI dIeMeHTTepre (MarHui,
CEJICH, MBIPBII) 0ail GoybiMeH cunarTanas [11—

13]. Peceiine Oy eHIM KeHiHEH OHIIpiice Ie,
Kazakcranma oHbIH 6HIipici EeKTeYIIi, aT HAPBIKTHIH
0acpIM OeIiri UMIOPT eHIMIEpiMEH TONTHIPHLUIAIbI
[14-15]. IlIerreic Kasakcran eHipinge —cibip
OanKaparallbIHBIH TaOWFH  apeasblHBIH OOyl
eJiMi3Jie OCBI OaFBITTHI JAMBITYFa MYMKIHJIIK Oepe/Ti.
DYHKIIMOHAIIBIK TAMAKTaHY IBIH JaMBIT KeJe
KaTKaH XahaHIBIK TPEHOTEPi, SKOJIOTHSIIBIK, Ta3a
OHIMJICPTre CypaHbIC, CcoOHmai-ak Keitali MeH
Eypomnansik OgakThlH NpEeMUYM-CETMEHTIHE JKC-
moprray MyMKiHAiri Kazakcranma Oamkaparaif
MaibIH OHIPYIiH 63eKTLUIITiH apTThIpa Tycemni. by
OarbITTarbl FHUIBIMHU-TEXHOJOTHSJIBIK 3EPTTEYJIep
MalblH ~XAMUSUTBIK ~ KYPaMbIH, OHOJOTHSIIBIK
OeJceH i KOMITOHEHTTEPiH, AMIHKBIITKBUTIBIK JKOHES
MUKPOOHOJIOTHSUTBIK ~ CUIIaTTaMaIapblH  aHBIKTAI,
OHBIH TaFaMBIK JKOHE OHIIPICTIK KYHIIBUIBIFBIH
KeIIeH]Ii Oaraay il Tanarn eTe.

OcpbiraH 0aiJIaHBICTBI, 3€PTTEYIIH MaKCAThI
— Oayikaparail >KaHFaFbIHBIH Op KOMIIOHCHTIHIH
(moH, KaOBIK, 1oH alHANTACBHIHAAFBl KaOBIKIIIA)
XUMISUTBIK,  )KOHE aMUHKBIIIKBUIIBIK KYPaMBbIH,
COHJIali-aK ONapAblH MUKPOOHUOJIOTUSIIBIK KOPCET-
KIIITepiH aHBIKTay apKbUIbl Oalkaparail MailbIH
(hYHKIIMOHANIBIK TaFaM OHIMIIEPiHIH OHIipiciH/e
KOJIJIaHY/IbIH TIEPCTICKTUBAIAPBIH FhIIBIMU HETI3/ICY.

3epmmey mamepuanoapvt meH a0icmepi

Kazakcranna Gankaparaii opManaapsl Heri3i-
HeH Tek Ibrpic KazakcTan oONBICHIHAA MIOFBIP-
JIaHFaH, OJIapJbIH Kambl adaHel mamamer 44 000
reKTap/s! Kypaiast [16].

Cibip Oankaparaiibl (Pinus sibirica) Ttek
Iereic KazakcTaHn OONBICHIHBIH TayJbl aiMak-
Tapeiaaa — Turupen, Kekcy, Xon3yH, Jlucrtssra,
Karyns, MBanoB, KypmiM, HapeiM, CapeiMcakTsl,
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TapbaraTait xoramapslHaa, connali-ak Koden MeH
OHTycTiK AnTail cieMIepiHiH CONTYCTiK-OaTbic
OeiKTepiHe TAOUFU TYPJIC OCEII..

3eprrey HbicaHmapsl peTinae 2024 >KbUTFbI
OHIMHIH Ci0ip OalKaparailbIHBIH >KaHFaKTaphl
HanaaJIaHbUIIbL.

3eprreyre KaxerTi mickeH Oypiep CapbiM-
CaKTHI JKOTACBIHBIH €TETiHIE, BYKThIpMa ©3¢HIHIH
OOMBIHIAFBI OaTKaparaiiiIbl OpMaHIapAaH KUHAIIEL.

By enip 1700-2400 meTp TeHi3 AeHreliHeH
OWIKTIKTE OpHAJIACKAH JKOFaphl Tay Oenaeyepineri
Oankaparaii eceTiH TaOUFH apeanapra *KaTajbl.

JKanrakrapapl moHTe, KaOBIKKa XOHE IOH
aifHalIaCBIHAFbl KaOBIKIIara 06y KYMBICTApHI
C.Ceiipynnun ateiamarsl Kazak arpoTexXHUKaIBIK
3epTTCY YHHUBEPCUTCTIHIH «OCIMIIK  MalbDy
IKCIIEPUMEHTTIK-OHIPICTIK IEXBIHBIH 3¢pTXaHa-
CBIHJIA XKYPTi31Ii.

JKaHFakTapplH XUMISUTBIK KYpPaMbl CTaH-
JApTTHI 9icTeMelepre COMKec TalIaH/bl.

JoH KypambIHIAFbl aMHHKBIIIKBUIIAPIBI
anpiktay MEMCT P 55569-2013 <« OKemiuen,
Kypama JKeM J>KOHE KypaMa >KEeMIIK IIUKi3aT.
Kanumisapiblk amekTpodopes oiciMeH MPOTEeuHO-
TeHJII aMUHKBINIKBUIIAPABI aHBIKTAY» CTaHAAPThI
OOMBIHIIIA KYPTI3LIIII.

Muxkpobuonorusuiblk kepeetkimmrep MEMCT
31852-2012 (ISO 6756:1984) «Tazaprbuiran
Oankaparail JKaHFaKTapbD» CTaHIAPThHIHA COMKec
AHBIKTAJIJIBI.

Homuoicenep scane onapovl mankpiay

JKunanran Oanmkaparail JKaHFAKTapbIHBIH
KaOBIFbI KATThl, KAPa-KOHBIP TYCTI, KYPbUILIMbI aFaril
Topi3ai. JloHI amiblk Kijeredl TycTi, CoJI CapFblIlll
PEHKTI, dKYMCaK, Maiabl KOHCUCTeHIMAFa ne. J[oH
aliHaJIaChIH/IaFbl KAOBIKIIIA aIlIBIK KOHBIP TYCTI, )KYKa
KOHE KapThUIail MeJIIIp, IOHTe ThIFbI3 )kaHacKaH (1-
cyper).

KaOBIKTBIH, @OOHHIH JKoHE [0H aliHaja-
CBIHAAFbl  KAOBIKIIAHBIH ~ XUMHUSUIBIK — KYPaMbl
aHBIKTAJIBI, HOTIKENEp 1-kecreae KenTipiireH.
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Cyper 1. CiGip 6ankaparaiibl : a) bankaparaii »xanrarsl 0) KaObik B) JloH alfHanmackIHIaFl KaOBIKIIA T) JloH

Kecre 1. bankaparaii >xaHFaFbIHBIH XUMUSUIBIK KYPaMbl, %o

Araysl AxybI13ap, Jlunuarep, Kewmipcynap, % Ky, %
% % ITonucaxapunrep, Kenin
(MaccanbIk % THPOII3ICHETIH
yutec) KaHTTap, %

Kabsik 1,55+0,15 0,50+0,15 96,5+0,4 0,25+0,005 0,65+0,2
Jon 16,4+0,15 61,9+0,1 14,7+0,5 4,7+0,2 2,5+0,1
Jou aiimamacera- | 5,5+0,14 5,35+0,15 86,2+0,9 0,75+0,2 1,5+0,1
narbl KaOBIKIIIA

bankaparaii >kaHFakTapblH KailTa OHJIEY
OHIMJIEpiHIH XUMUSUIBIK KYPaMBbIH Tal1ay Heri3iHae
OJIapAbIH MUHEpAIIBl 3aTTap KOPBIHBIH XHHATYBI
MEH Tapalybl OapiblK Malibl JaKbUIZapFa TOH
3aH/IBUIBIKTapFa OarbIHATHIHBIH aiiTyFa O0Ja bl

bankaparail »kaHFarbIHBIH KaOBIFbI MEH JIOH
aifHaachIHaFbl KAOBIKIIACHIHBIH HETi3ri KOMIIO-
HEHTTEpI — epiIMEHTIH MoJrcaxapuaTep MEH JIMTHHH.
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Jlon oChl JIMTHUH >KaHFAKTBIH arall TiHJCpPiHE
OepikTik Kacuer Oepim, onapabl Cy OTKI30€WTiH,
KaTThl JKOHE BIABIPayFa TO3IMalI ereii. ATairaH
KYPBUIBIMIAPIarbl aKybI3ap, JUIUITED KOHE KYJI
memepi  15%-maH  acmaiigel, anm  Kpaxmai
MYJIJIe aHBIKTAIMAIbI.

JloHHIH aKybI3IapbIHBIH aMUHKBIIIKBIIIBIK
KYpaMBbl 2-CypeTTe KOpPCETINITeH.
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Cyper 2. JIoH aKybI3bIHBIH aMHUHKBIIIKBUIIBIK Kypambl, 1/100 T akysi3

AJBIHFaH JIepeKTepli Taigail  OTBIPHIIM,
OanKaparail »KaHraK JOHAIPIHIH aKybI3Iapbl ajiMac-
THIPBUIMANUTBIH  AMHHKBIIIKBUIIAPBIHBIH  JKOFApPBI
MeJIepiMeH epeKINeNIeHeTIHIH alTyFa Ooajpl,
OHBIH ilIiH/e Oeceyi CaHbIK KaFbIHaH OAChIM YJIecTe
ke3necesi. CoHbIMEH KaTap, OJap/blH KYpaMbIH/A
aJlaHWH, apTUHHH JKOHE TUPO3HMH CHUSKTHI IIAPTTHI
TYpAE aIMaCTHIPbUIATHIH AMUHKBIIIKBLIIAP €A3Yip
MeJIepie Ke3aecemi, Oyl 3aT ajMacy Mporec-
TEepiH/Ie MaHBI3/IbI POII aATKAPaIbl.

bankaparaii )xaHFaK aKybI3AapbIHBIH HETI3Ti
Oeyiri apruHUH, TPOJWH IKOHE TIyTaMHH
KBIIIKBUIBIHAH TYpajbl, OyJI OJapiblH KaJIIbIHA
KEeJTIPrill KoHE MMMYHOMOIYJISIIUSUIBIK KacHeT-
TEpiHiH 00JIybl MYMKIH €KEeHIH Kepcetei. JIehiuH,

Kecte 2. MUKpOOHOIIOTHSIIBIK KOPCETKIIITED

BAJIMH YOHE TPEOHUH CHUSKTHI alIMACTBIPBUIMANTHIH
aMUHKBIIIKBUIIAPBIHBIH, ~—~ MOJIIIEepI  JKETKLUTIKTI
JleHrelae, anaga TpuntopaH MEH METHOHMHHIH
TOMEH KOHIICHTPAIMSCHI aKy3/bIH MKAIbl OHOJIO-
THSJIBIK KYHBUIBIFBIHA KEPi 9Cep €Tyl MyMKiH.

CepuH, IJIMIIMH KOHE aclaparuH KbIIIKbIIbI
CHSIKTBI 2JIMACTBIPBUIATHIH AMUHKBIIIKBUTIAPBIHBIH
0aii Kypambl aK3ajJarbl JHEPTUs JKOHE aKybI3
TEHTepIMiH caKTayFa bIKIal eTei. Aaiaa, BajauH
MIEKTEYIl aMHUHKBIIIKBIT peTiHAe OaramaHalbl.
JKanmer anrania,0ankaparaii >kaHFAFbIHBIH aKybI3-
JIApPbIHBIH AMUHKBIIIKBUIIBIK KYpaMbl OJIAPIbIH
JKOFaphl OMOJIOTHSUTBIK KYHBUIBIFBIH JKOHE ar3a
YIIiH QJIeYeTTi MaiaachlH KopCceTe/Ii.

MUKpOOHOJIOTHSUTBIK KOPCETKIIITED

KopbITbiH bl

BI'KIT (imex TasKmacel TOOBIHBIH OaKTepHUsIIapEI,
komudopmainap), KOE/r memece 0,01 r eHiMze

TaOBIIFaH YKOK

IaToreHi MUKpoOaFr3anap, OHbIH iIIiHIe cadbMOHeIIa, 25

TaOBIIFaH YKOK

I OHIMJIE

3eH ca"pipaykyitaktap, KOE/r

TaOBIIFaH YKOK

Escherichia coli, 1 r

TaOBIIFaH YKOK

AJNTBIH TyCTEC CTaMIOKOKKTAp, 1 T

TaOBIIFaH YKOK

Clostridium perfringens, 0,01 r

TaOBIIFaH YKOK

MuKpoOHONIOTHSIIBIK KOPCETKIIITEPi TEXHH-
KaJbIK perijaMeHTTep MEH CaHWTapiblK HOpMa-
JlapFa TOJIBIK COMKeC KeJe/l.

Kopvimovinowt

JKyprizinren 3epTTey HOTHXENIEpi Oamkapa-
Faii )KaHFaFbIHBIH JIOHJIEPIHIH aKybI3Iaphl KOFAphI
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canaJibl ’KoHe aMHUHKBIIIKBUIIIBIK KYPaMBbI KaFbIHAH
TEHrepiMJli €KeHiH KOpCeTTi. ApPrHHWH, TMPOJIUH
JKOHE TJIyTaMHUH KBIIIKbUIBIHBIH €H JKOFapbl
Meepae O00iaybl Oyl OENOKTapAblH KaJlbIHA
KENTIpyIli, METaOOJUKAJIBIK JKOHE UMMYHOMOJIY-
JTANUASIIBIK, ~ KacHeTTepre ue OO0y  oJieyeTiH
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alKpIHAANABL. JleWUHUH, BalduH XOHE TPEOHUH
CUSKTHI  aIMACTHIPBUIMANTBIH  AMUHKBIIIKBLI-
JApBIHBIH JKOFaphl JeHreii Oanmkaparail MailbiH
(YHKITMOHANIIBIK TaMaK eHIMAEpl YIIH KYHJIBI
KOMITIOHEHT eTedi. Aunaima, tpunrodaH MeH
METHOHUHHIH TOMEH MOJIIIEePi OHBIH OUOJIOTHUSUTBIK
TOJIBIKTBIFBIH TOMEHAETYl MYMKiH, OYJI TaFaMJIbIK
OHIMJIEp PELEeNTyPaChIH 33ipiey Ke3iHae ecKepinyi
tric. JKaHFaKTBIH MUKPOOHOJOTHSUIBIK —Kayil-
CI3NIrl CaHUTApPJBIK TaJlallTapFa TOJBIK COHKec
Kenemi, Oyl OHBI TaMakK ©HEpKociOiHme maija-
JIaHyFa jKapamJibl eTeTiHiH nonennueimi. YKambel
anraHza, Oankaparail Maibl — SKOJIOTHSUIBIK Ta3a
KoHe (YHKIMOHAIIBIK OHIMIEpTre AeTEH CYPaHbIC
apTKaH Ka3ipri Jkafjaiija OTaHABIK MAaMbl
OHIMJIEp aCCOPTHMEHTIH KEHEWTY[iH MepCIeKTH-
Balmbl OarbITBl  OONBIT  TaOBUTANBL.  3epTTey
HOTIDKETIepl MIUKi-3aTTh TEPEH OHIEYTe, 3aMaHay!
TEXHOJIOTHSUIApJIbl CHTI3yre >KOHE TaOWFu Maii-
JAPIBIH XaNBIKAPATBIK HAPBIFBIHA HIBIFYFa Oepik
FBUTBIMU JKOHE TIPAKTUKAIBIK HET13 KaJlaiabl.

Kapxbuianapipy Typajibl aknapaT

Byn 3eprrey Kasakcran PecnyOiukachl
FrutbiM xoHe sxoFaphl OLTIM MUHUCTPIIITT KapXKbl-
nanaeipaTtein  2025-2027 xpuinapra  apHaJFaH
FBUIBIMU JKOHE (HEMeCe) FhUIBIMU-TEXHUKAIBIK
xoba — XTH AP27510745 «bpukerrenren
Oanmkaparaii MalbIH = adyIblH TEXHOJOTHICHIH
93ipIiey» TaKbIPBIOBI OOWBIHINA YKAC FAIBIMIAP/IbI
TPAHTTHIK KapKbUIAHIBIPY IIeHOEpiHAe OpBIH-
JAJIIbL.
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THE IMPACT OF NON-TRADITIONAL OILSEED WASTE
ON DAIRY PRODUCTIVITY OF COWS

!A.A. AMANTAYEVA , IN.B. BATYRBAYEVA ,2ZH. S. ALIMKULOV < ,

2K.T. SHAYLIYEVA *© ‘,ZK.N. FAZYLOVA'
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Corresponding author’s e-mail: ajara86@mail.ru*

This article presents the results of research aimed at studying the effectiveness of a new formula for compound
feed for lactating cows that includes non-traditional oilseed waste. The aim of the study was to evaluate the impact of
the new feed on milk production and milk quality. The research was conducted at the Yntymak farm in a scientific and
farming trial, with a control group and three experimental groups of animals matched for age, body weight, and
physiological condition. Cows in the experimental groups received a diet containing the developed feed, while animals
in the control group were kept on the farm’s standard diet. The studies revealed that the use of the newly developed
feed increased milk production. The highest average daily milk yield was observed in cows in the second experimental
group, reaching 23.2 kg, 16% higher than in the control group. Improvements in milk quality were also observed,
including an increase in the content of complete protein, a key indicator of its nutritional and biological value. The
highest protein content was recorded in the milk of cows in the second experimental group. Overall, the experimental
group animals outperformed the control group in key physicochemical milk parameters. The use of compound feed
with the inclusion of non-traditional raw materials allows for a reduction in the proportion of grain components, a
reduction in the cost of feed, an increase in its biological value and an environmental efficiency of production.

Keywords: feed, formulation, diet, productivity, waste from oilseeds.
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Maxanaoa maiinet 0aKbLI0APOLIH, O0ICMYPAL emeC KaN0bIKMAPbIH KYpa MHcem KYpamblHa eH2i3y apKblibl
CayblHObL CUBIPIIAP2A APHATIZAH HCAHA KYPAMA dHceM peuedin Konoanyovly muimoinizin zepmmeyze 0a2blmmanzau
3epmmey Hamudicenepi YCoIHbLIZAH. 3epmmeyoin MAKCamol HCana Kypama HcemHuiy cym oHimoinici oeHzeiline,
COHOAUI-aK, cymmiH Ccananvlk KypamvlHa acepin oOazanay 0on0vl. 3epmmeynep "bIlumovimax' IIK 6a3aceinoa
JHcacvlna, mipi canmazvlHa Hcone QU3UOIOUANBIK HCAROAUBIHA YKCAC HCAHYAPIAAPOAH yul MINCIpudenix moovin
KQIbInMacmolpa OMbIPbIN  0J1AP2A  bLILIMU-ULAPYAWBLIBIK madicipube cypeizindi. Taxcipubeni monmapoazul
CUBIPNIAD A3bIZIHA JHCAHA peyennen a3ipnenzen Kypama dicem 0epindi, an 0axvliay mooviHOAbl CUbLIPIApP2A
WapyawiblIblKmoly, He2izei pauyuonsinoazel yeem ycmanowl. Kypeizinzen 3epmmeynep namudicecinoe a3ipienzeH
Kypama j3eemoi Ko10any cym OHIMOINIZINIY apmyblna bIKnaa emkeni anvikmanovl. Ey ynken opmawa maynikmik
cym exinwii maycipubenik monmazel cusipaapoa 0auxanovl oa 23,2 K2 Kypaowl, 0yn 0arkwvliay HYCKACbIMEH
canvicmoipzanoa 16% - 2a scozapvl. Convimen Gipze cymmin canaivlK KopcemKiuimepiniy deaKcapysl, OHblH iwinoe
OHBIH, MAAMOBIK JHCIHE OUOSIOZUANBIK KYHOLIbIZLIHBIY MAHBI30bl KOpcemKiuimepiniy 0Oipi 601stn madvliamoiu
MOJILIKKAHObL aKybl30blH KYPAMbBIHbIY APKAHbLI AHBIKMAN0bl. AKYbI30bIH MOIMEP] eKiHwi maicipudenik monmazol
CUubIPAAPObIY, Cyminoe yco2apvl ekeni 0anendenoi. Taxcipubeni monmapoviy Hcanyapaapvl cymmin Hezizei puzuka-
XUMUATBIK KOpcemKiuimepi 6oitblnua 0aKpliay jcanyapiapvinan oaceim 6010l Jocmypii emec wukizammol Koca
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OMBIPLIN, KYpama xucemoi KOa0aHy acmulK KOMHOHEHmMMEPIHIH yaeciH a3zaimyza, dMcemMHiH O03IiHOIK KYHbIH
meomendemyze, 0napovly OUONOUANBIK CANACLIH APMIMBIPY2A JHCIHE OHOIPICMIN IKONOUAIBIK MUIMOINIZIH
Kammamacol emyze Mymkinoik oepeoi.

Herisri ce3gep: Kem, penent, TaMaKTaHybl, 6HIMALTIK, MaliJIbl JaKbUIIAPABIH KAIIBIKTAPBI.
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B cmamve npedcmagnenvl pe3ynromantvl UCCAe006aAHUIl, HANPAGIEHHLIX HA U3yueHue IPhexkmusnocmu
npumMeHenua papadomannoz0 HOG020 peuenma KOMOUKOpMA OnA JNAKMUPYIOWUX KOPO8 ¢ 6KII0UeHUem
HEMPAOUYUOHHBIX OMX0008 MACIUYHBIX Kyavmyp. Llenvlo uccnedosanus A61A1ach OUEHKA GIUAHUA HOGO20
KOMOUKOpMa Ha ypo6eHb MOIOYHOU NPOOYKMUGHOCIU, @ MAKJHCEe HA KauecmeeHHblIl cocmag monoka. Hccnedosanus
npoeoounuce na 6aze KX «bInmuimar) 6 HAYUHO-X03A1CMEEHHOM OnbIME C POPMUPOSAHUEM KOHMPOILHOU U Mpex
ONBIMHBIX ZPYRN HCUBOMHBIX, UOCHMUUHBIX N0 803PACHLY, HCUBOH Macce U hu3uonozuteckomy cocmoanuro. Kopoeswt
ONBIMHBIX ZPYRR ROJIYHANU PAUUOH C UCHOIb308AHUEM PA3PAOOMAHHO20 KOMOUKOPMA, 8 MO 8DeMA KAK HCUBOMHbLE
KOHMPOJIbHOUL ZDYRAbL COOEPHCANUCH HA HA3060M payuoHe Xo3alicmea. B pesynomame nposedénnvix uccnedosanuii
YCHMAaHO081€HO, YMO NPUMEHEHUe HO8020 PA3PAOOMAHHO20 KOMOUKOPMA CROCOOCHBO8AN0 YEEAUYECHUI0 MONOUHOU
npooykmuenocmu. Haubonvuwuii cpeonecymounstit yooit 0vi1 ommeuen y Kopoe 6MOpoOil ORbIMHOU ZPDYNNnbl U
cocmaeun 23,2 ke, umo na 16 % eviue no cpasnenuio ¢ KOHMpPOIbHLIM éapuanmom. QOOHOBPEMEHHO 6bIABIEHO
YAyuueHue KauecmeeHHbIX noKazameseil MOa0Ka, 6 MOM YUCIe HOGbIUICHUE COOEPHCARUS NOTHOUEHHO20 benKa,
KOMOpULL  AGNACMCA OOHUM U3 GANCHEHWUX NOKa3ameneil €20 NUWeeoll U 0uo102uueckoil UWeHHOCHU.
MakcumanvHble 3HAUEHUA COOEPHCAHUA OenKa 3aQUKCUPOGAHbL € MOTIOKe KOPO8 6MOPON ONbIMHOI ZPYNNbL
Kusommnoie onvimuuix zpynn 6 yeaom npegocxoounu KOHMPOIAbHBIX HCUGOMHBIX NO OCHOGHBIM (PUIUKO-XUMUUECKUM
nokazamenam monoka. Ilpumenenue Komoukopma c eKir0ueHUEeM HEMPAOUYUOHHOZ0 CbIPbA NO380AEH CHUZUMD
00110  3€PHOBLIX KOMHOHEHMO8, YMEHbUIUMb CeOeCMOUMOCHb KOPMO8, NOBbICUMb UX (OUO0I02UYECKYI0
NOJIHOYEHHOCb U 00ecneuumsy IK0102U4ecKyio Ipdpekmuenocme npoussoocmaa.

KiroueBble cjioBa: KopMa, pelenTypa, paliMoH, IPOAYKTHBHOCTb, 0TX0AbI MACIHYHBIX KYJIbTYP.

Introduction A major role is given to the use of highly
The development of livestock farming is one efficient resource-saving technologies that can reduce
of the main strategic economic objectives of the environmental impact and are also less costly for
Kazakhstan and continues to be the main source of agricultural enterprises. High-quality resource
employment, food and income for the rural provision is one of the key components of the
population [1]. proportional and balanced development of grain
The needs of industrial-scale livestock processing and livestock farms as structural elements
farming for all species, groups, and ages of animals of the meat, dairy, and grain product industries.
are met by feed milling, which is a distinct, subcomplexes [2,3].
established sector of industrialization. This sector To ensure a stable ecological situation in the
fulfills a strategic task: providing agricultural environment, it is necessary to have a more rational
producers with high-quality feed. and economical use of material resources in the
One of the main ways to improve production national economy, comprehensive processing of raw
in agriculture is to rationalize operating costs, which materials, low-waste, waste-free technology, the full
leads to a reduction in the cost of finished products involvement of local types of raw materials and
with high crop productivity. materials in circulation, the recycling of secondary

resources, and the maximum reduction in the use of
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food raw materials and other agricultural products for
technical purposes.

A pressing issue for agricultural production
in our country is the ongoing and widespread
adoption of new technologies, primarily aimed at
ensuring food security. To achieve this, high
productivity in livestock farming, including the
production of maximum output that meets
international standards, must be a key priority.
However, one of the main factors hindering the
achievement of these living standards is.

For the successful development of the feed
industry, it is necessary to expand the feed supply and
reduce the shortage of highly nutritious and
affordable raw materials. Since feed accounts for
approximately 70% of agricultural production costs,
only improved feed quality and increased feed
digestibility can enhance the competitiveness of
domestic products [4, 5].

This use of grain is irrational, since the
majority should be spent on food purposes.

At the same time, by-products and waste from
various industries, as well as non-traditional types of
raw materials, are underutilized [6,7].

In the context of developing market relations
in the processing industries, raw materials play a
special role, the real source of replenishment of which
is the reduction of losses during harvesting,
transportation, storage, and processing of products.
When determining the level of technology, the goal is
not only to increase the utilization of raw materials
but also to ensure the production of useful products
from waste, that is, to incorporate so-called secondary
raw materials into production [8].

Secondary raw materials represent an easily
renewable, cheap and accessible source of raw
materials for new high-quality and nutritious feeds
and, after appropriate processing, can acquire feed
properties that are 1.5-3 times superior to good-
quality feed grain [9,10].

Kazakhstan has significant potential to
increase its share of the global oil and fat market. To
this end, the government has taken steps to diversify
crop production and shift away from monopolistic
wheat cultivation toward expanding oilseed crops.
Agricultural production is characterized by
significant waste and byproducts. Growing grain and
oilseed crops produces straw, baskets, and stalks.

One of the promising types of raw materials
for the production of compound feed is waste
obtained during the processing of sunflower and
rapeseed (heads and stems) [11, 12].

The vyield of heads per hectare is
approximately 60% of the seed weight. With a
sunflower seed yield of 12-15 centners per hectare, 7-
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9 centners of heads are produced, or over 500 feed
units., and 50 kg of digestible protein. This valuable
feed is comparable in chemical composition to hay. 1
kg of baskets contains 0.4-0.5 feed unit and 30-35 g
of digestible protein, as well as 3-4% fat, 1.7-2%
calcium, 1% phosphorus, 40% nitrogen-free
extractive substances and 25-30% fiber.

Dried sunflower stalks are comparable in
nutritional value to good-quality winter straw. The
best way to use sunflower waste in animal feed is to
make flour. Sunflower waste flour is best used in
granulated mixtures, comprising up to 40% of the
ingredients by weight. Cattle can be fed 2.5-3 kg of
sunflower waste per head per day.

The best way to use sunflower waste in animal
feed is to make flour. Flour made from sunflower and
rapeseed waste is best used in granulated mixtures,
comprising up to 40% of the components by weight.
Cattle can be fed 2.5-3 kg of sunflower waste per
head per day. Furthermore, sunflower waste has been
shown to contain pectin. During harvesting and
threshing, the pectin content averages 25-26%.

Rapeseed and its derivatives are currently
being considered as an alternative to expensive
concentrated animal and plant feeds. This is due to the
relatively low price of rapeseed products, along with
their high concentration of metabolizable energy,
essential amino acids, and polyunsaturated fatty
acids. Despite the lower availability of some minerals
in rapeseed compared to soybeans, the former is a
better source of readily available calcium, iron,
manganese, phosphorus, selenium, and magnesium
than soybeans, while the latter is a better source of
copper, zinc, and potassium [13, 14, 15].

Thus, the use of waste in modern feed
production enables the advanced processing of raw
materials, a reduction in the cost of production of
primary products through the sale of additional
products, an expansion of the range of modern feed,
the development of domestic animal husbandry, and
improved environmental safety of food and
processing facilities [16, 17]. The deficiency of
protein components in compound feed can be
reduced by using by-products from food and
processing industries. Rational use of waste in feed
production will ensure a cumulative effect and help
related industries reach new levels of development.

The aim of the research is to study the impact
of compound feed with the introduction of non-
traditional oilseed waste on the level of milk
productivity and milk quality.

Materials and research methods

To achieve this goal, a scientific and economic
trial was conducted at the Yntymak farm in the spring
using the diet of dairy cows, according to the scheme
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presented in Table 1. The trial lasted 60 days and
utilized a balanced group method. 40 Black-and-
White cows were selected for the trial based on age,
productivity, physiological condition, and live
weight, and were divided into four groups of 10 cows.
The differences in feeding were that in the first

Table 1. Scheme of scientific and economic experiment

control groups, feed was used in accordance with the
technology adopted on the farm, and in the
experimental groups, the animals received compound
feed according to a developed recipe, in which grain
raw materials were replaced with feed flour obtained
from post-harvest waste of oilseed crops (Table 2).

Groups Number of animals in a Feeding conditions
group, heads.

I — control 10 Basic diet (BD)

Il - experimental 10 Basic diet + test diet (sunflower flour -
5%, safflower flour 2% by weight)

111 - experimental 10 Basic diet + test diet (sunflower flour -
7%, safflower flour 3% by weight)

IV - experimental 10 Basic diet + test diet (sunflower flour -
10%, safflower flour 5% by weight)

Table 2. The recipe for compound feed for dairy cows

Components Experienced recipes, %

1 2 3
Wheat 17,0 14,0 11,0
Corn 30,0 30,0 30,0
Barley 10,0 10,0 10,0
Wheat bran 16,0 16,0 16,0
Corn feed 10,0 10,0 10,0
Sunflower cake 5,0 5,0 5,0
Feed phosphate 2,0 2,0 2,0
Chalk feed 1,0 1,0 1,0
Table salt 1,0 1,0 1,0
Premix 1,0 1,0 1,0
Sunflower Waste Flour 7 10
Safflower Waste Flour 3 5

The average daily milk yield served as the
primary indicator for calculating the feeding ration.
Milk production was determined individually for
each experimental cow twice daily, with an average
milk sample collected. Protein and fat content in
the milk were determined using a Lactan -4M milk
quality analyzer.

Results and discussion

During the study, the experimental cows

Table 3. Quality indicators of milk from experimental cows

were fed a commercial diet balanced in all
nutrients. A well-balanced diet ensures lactating
cows produce the maximum possible amount of
milk. Feed intake also influences milk production.
Cow productivity can be assessed by both
milk quantity and milk quality. The milk quality
obtained from experimental animals is presented in
Table 3.

Indicators Groups

Control Experience | Experience - I Experience - 111
Average daily milk yield per cow, kg | 20.0+1.7 21.1+2.1 23.2+1.8 22.4+1.7
Gross milk yield per cow per 1200+2.0 1266+2.2 1392+2.0 1344+1.9
experiment, kg
Mass fraction of fat, % 3.50+0.5 3.52+0.3 3.60+0.6 3.58+0.3
Protein content, % 3.20+0.3 3.26+0.3 3.28+0.5 3.25+0.5
Gross milk yield per cow of basic fat | 1235+2.9 1310+£2.9 1473£3.2 1423+3.0
content for the experiment, kg
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Analyzing the data in Table 3, we can
conclude that the developed feeding formula for
lactating cows increased productivity and improved
milk quality. Average daily milk yield per cow was
20 kg in the control group, compared to 21.1, 23.2,
and 22.4 kg in the experimental groups. The protein
content in milk from cows in the control group was
3.2%. Experimental cows fed oilseed waste in their
diets exceeded their control group counterparts by
1.5-2.5% in this indicator.

A trend toward an increase in fat mass fraction
was observed in the milk of cows in experimental
group 2, which was 2.8% higher than in the control.
Cows in experimental groups 2 and 3 exceeded the
control in terms of fat mass fraction by 2,5-3%. An
increase in fat mass fraction was observed in the milk
of cows in the experimental groups, which was 0.5-
2.0% higher than in the control.

The results of the study showed that feeding
lactating cows with the developed compound feed
contributed to increased productivity and improved
milk quality due to more efficient use of nutrients in
the diet.

Conclusion

Thus, the results of the conducted studies
indicate that the developed feed recipe for lactating
cows contributed to increased milk production and
improved milk quality. The highest average daily
milk yield was recorded in the second experimental
group, reaching 23.2 kg, a 16% increase compared to
the control. The most important component of milk is
complete proteins, which combine a vast number of
properties important for humans. The highest protein
content was found in the milk of cows in the second
experimental group.

It was established that animals in the
experimental groups had similar quality indicators to
animals in the control groups.

Consequently, the newly developed recipe,
which contains non-traditional raw materials, allows
us to solve a number of important problems, reduce
the proportion of valuable grain raw materials in the
composition of compound feed, reduce their cost,
increase biological value, and improve the
environmental situation.
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EFFECT OF COLLAGEN HYDROLYSATE AND PLANT ANTIOXIDANT
ON THE TEXTURE PARAMETERS OF COOKED SAUSAGES

YA.M. UZAKOV , 'M.A-A. KALDARBEKOVA '

'AN. TORTAI

(1JSC «Almaty Technological University», Kazakhstan, 050012, Almaty, Tole bi str., 100,
2/.M. Gorbatov Federal Research Center for Food Systems of the Russian Academy of Sciences, Russian
Federation, 109316, Moscow, Talalikhina srt., 26)
Corresponding author e-mail: tortay.arsen@gmail.com*

In the meat industry, it is important to enrich meat products with plant-based functional components, which improves
their nutritional value but also changes the mechanical properties of the matrix. The aim of this study was to evaluate the effect
of collagen hydrolysate and cranberry powder on the structural and mechanical properties of cooked sausages. The study was
conducted using a standard two-cycle scheme on a structurometer, and the hardness, springiness, cohesion, resilience and
chewiness of cooked sausage products were determined. Approximation was performed using simple linear models and paired
correlation analysis. The addition of 10% collagen hydrolysate led to a slight decrease in indicators relative to the control, while
the addition of cranberry powder (1-3%) at a fixed level of hydrolysate (10%) caused a dose-dependent decrease in all indicators,
which was confirmed by linear trends with a high explanation of variance (R*=0,89-0,99). Pairwise correlation analysis showed
very strong inverse correlations for cranberries with TPA (r =-0,92...-0,98, p=0,0045-0,0250), while moderate negative
correlations without statistical significance were obtained for hydrolysate (r=-0,50...-0,80, p>0.05). The results indicate that
cranberry powder is the main factor in reducing the structural and mechanical properties, and further research is needed to
establish the limits for the amount of functional ingredient to be added. Further research is planned in the RSM method, taking
into account the interactions of factors, with organoleptic evaluation, as well as rheological and microstructural analysis.

Keywords: collagen hydrolysate, cranberry powder, cooked sausages, texture profile analysis
(TPA), pairwise correlation.

HICIPUITEH IN¥YKXBIKTAPJABIH KYPBIJIBIM CUITATTAMAJIAPBIHA KOJIJIA'EH
I'MAPOJIM3ATBIHBIH ’KOHE OCIMJAIK AHTUOKCUJAHTBIHBIH 9CEPI

LI M. V3AKOB, *M.O-A. KAJIIJAPBEKOBA, *U.M. YEPHYXA, *A.H. TOPTAH"

(*«Anmatbl TexnosorusLIbIK yHuBepeuteri» AK, Kazakceran Pecrryoaukachl, 050012, Aamarsi K., Tese 61 ke, 100,
2B. M. T'op6atoB atbinaarb ®FO a3bIK-TyJliK sKyiienepinin opranbirsl, Peceii ®enepanuscol,
109316, Mackey, TajgajanxuHa Keiir., 26)
ABTOP-KOPPECTIOHIEHTTIH 3JEKTPOH/IBIK ronrracer: tortay.arsen@gmail.com*

Em onepkacioinoe ocimoix mexkmi (hyHKUUOHANObIK KYPaAMOACMapmMeH 0aiiblmy 03eKminici »#co2apbl, Y1 mazamovlk,
KYHOBLIbIKIbL APMMbIPYMEH KAMap, Mampuyanvly MexanuKaavlk Kacuemmepin o3zepmeoi. Ocol 3epmmeyoiy maKcamot —
Ricipinzen wWLyHCLIKMApPObIH KYPbLIbIMObIK-MEXAHUKANBIK KACUENMEPIne KOIA2eH 2UOPOIU3AMbL MEH MYKHCUOEK
YHMAazulHblH, 2CePin fazanay. 3epmmey Kypulivlmomempoe CnaHoapmmol eKi YUKI0bIK cxema 0olibinuia ycypeizinin,
KammoliblK, CepnimoiniK, Koze3us, KAANbIHA Kea2iWmiK JHcoHe WiaiHaabluimolK aHblKmanovl. AnRnpoKcumayus
Kapanaivlm CbI3bIKMbIK MOOEAbOEPMEH JHCIHE HCYHRMBIK KOPPEIAUUATLIK, manoaymen opotnoanowt. 10 % konnazen
2UOPOSIU3AMBIH eHZI3Y DAKbLIAYMEH CAbICMBIPRAHOA KOPCEMKIUimepoiy, wamansl momenoeyine axenoi, an 2Uuopoau3am
oenzeiti 10 % oonzanda myxarcudex ynmazoin 1-3 % Kocy éapnvik Kepcemxiuimepoin, 003aza mayeioi momeHoeyin nyoi3obl,
oyn scozapul oucnepcus mycindipyimen (R=0,89-0,99) coizvikmolx, mpenomepmen pacmainovl. JKynmuik, Koppenayusibly
manoay mykycuoex yuin TPA-men ome Kywimi kepi oatinanvicmapost kepcemmi (r=—0,92...—0,98, p=0,0045-0,0250), an
2udponu3am ywin CmamucmuKkaiblK, MAnbl30bLIbIZbL JHCOK opmaua mepic 6aiinanvicmap anvtnovt (r=—0,50...—0,80,
p>0,05). Hamuoicenep KypolibIMObIK-MEXAHUKANBIK KOPCEMKIumepoi momeHoemyoe Hezizel (hakmop MyKcuoex yHmazol
eKeHiH KopcemeOi; PYHKUUOHANObIK UHZPeOUEeHMMINY eH2I3Y WeKmepiH Denziney yuin Kocolmuia 3epmmeyiep Kaxcem.
Anoazwel scymoicmap pakmopnap o3apa apekemmecyin eckepemin RSM macininoe, opzanonenmuxansix dazanayme,
COHOAI-aK PeoN0ZUANBIK, HCIHE MUKPOCIPYKIMYPATIbIK MATIOAYMEN HCOCRAPIIanyoa.

Heri3ri ce3aep: koJJiaren ruipoin3aThl, MYK:KHIEK YHTAFBI, MiCipijireH MY:KbIK, TEKCTYPAJIbIK
NPoQWIb TAIAYBL, )KYNTHIK KOPPeJIsusi.
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BJIMAHUE I'NAPOJIN3ATA KOJIVIA'EHA U PACTUTEJIBHOI'O AHTUOKCHUIAHTA
HA CTPYKTYPHBIE XAPAKTEPUCTHUKHU BAPEHBIX KOJIBAC

YIM. V3AKOB, *M.A-A. KAJIJAPEEKOBA, *U.M. YEPHYXA, *A.H. TOPTAU ™

(*AO «AMaTHHCKHIT TEXHOJIOTHYECKH I yHHBEPCHTET», Pecmybamka Kasaxcran, 050012, r. Anmarsl, ya1. Tose 6u, 100
2HII Mumenbix cucrem nvenn B.M.Iop6atosa PAH, Poccuiickas ®enepanus, 109316, Mocksa, yi1. Tanamxuna, 26)
DnekTpoHHas MOYTa aBTOpa-KoppecnonaeHTa: tortay.arsen@gmail.com*

B macuwoit ompacnu Aensemca  AKMyanbHLIM  0002aUi€HUE MACHLIX U30EAUl  PACMUMETbHbIMU
dyuKyuoOnaANbHBIMU KOMNOHEHmMAMU, YINO YAyYuwidem UX RUUWLEYI0 UEeHHOCHmb, HO O00HOGPDEMEHHO MeHAem
Mexanuueckue ceolicmea mampuybl. Llenvio pabomul 66110 oyenums 6AUARUE 2UOPONUZAMA KONIAZEHA U NOPOUIKA
KJ1I0K6bl HA CMPYKMYPHO-MeXAHUYecKue c80Licnea éapénvix Kxonoac. Hccnedosanue nposoounocs no cmanoapmmnoil
08YXUUKII0601l cXeme HA CMPYKmypomempe, 20e onpeoeninu meepoocms, ynpy20Ccms, K02e3ur, yCmou4ueocms u
nepexycéguleaeMocmy 6apeHbIX KOAOACHBIX u3denull. Annpokcumayus npoeoouUnach RNPOCMbIMU JIUHEHbIMU
MOOeNAMU U RAPHBIM KOPPENAUUOHHLIM aHanuzom. Buecenue 10% cudponuzama konnazema npueoouno K
HE3HAYUMENLHOMY CHUMNCEHUI0 NoKazameneil OMHOCUMENbHO KOHMPONA, moz20a KaK 000agneHue Kil0KEEHHO20
nopowka (1-3%) npu uxcuposannom yposne cuoponuszama (10%) evizvieano 00303asucumoe ymeHouieHue 8cex
nokazameeii, YMmo nOOMEEPHcOEHO TUHEHHBIMU MPEHOaMU ¢ 6blCOKUM 00vsacHenuem oucnepcuu (R*=0,89-0,99).
Ilapnolii KOppenayuoHHbLIL AHAU3 ROKA3AL /151 KIIOKEbL 04eHb CUulbHble oopamuble cesazu ¢ TPA (r =—0,92...—0,98,
p=0,0045-0,0250), 0151 cudponuszama noyuenst ymepennsie ompuyamenbHole 3a6UCUMOCHU Oe3 CHHAMUCIMUYECKOT
snauumocmu (r=—0,50...—0,80, p>0,05). Ilonyuennvie pe3ynrvmamel YKaA3pléaiom, Ymo 2iAAGHLIM (HaKkmopom
ROHUdICEHUA nOKa3amesneil CMPYKMYPHO-MEXAHUYECKUX CGOUICME 8bICIYNAem HOPOUOK KIOK8blL U HEO0X00UMO
nposecmu Oanvueiiuiee UC1€006aAHUE ONA YCMAHOBIEHUA TUMUMOE KOJUYUECMEA 6HeCeHUs QYHKUYUOHAIbHOZO0
unzpeouenma. /lanvneiiuiue ucciedosanus naanupyromesa é popmame RSM c yuémom e3aumooeiicmeuii pakmopoa,
C 0p2anoIenmuyecKoil OYeHKOIl, @ MAaKiHce ¢ peoaocudecKum U MUKPOCMPYKIMYPHbIM AHATUZOM.

KnioueBble cj0Ba: THAPOIM3aT KOJLJIAareHa, NMOPOIIOK KJIOKBbI, BapéHasi Koj10aca, aHaIu3
npoduias tekcrypsl (TPA), napHas koppeasinus.

Introduction Analysis (TPA) readouts via water binding,

In the preceding two decades, the notion of viscosity, and microstructural effects. For instance,
"functional ingredients” in the domain of meat inulin and grape pomace altered the hardness,
technology has undergone a transition, evolving gumminess and chewiness of Spanish-style
from a niche to a mainstream reformulation sausages, whereas in some Frankfurt-type systems
strategy. This evolution is driven by the dual TPA remained unchanged, emphasising the matrix-
objectives of enhancing nutritional profiles while and  dose-dependence of  fibre  effects.
maintaining product quality. The seminal work of Mechanistically, insoluble fibres have been shown
Jiménez-Colmenero and colleagues established to form an auxiliary 3-D network that competes
meat products as conduits for bioactive with, or reinforces, the myofibrillar gel.
constituents and delineated core strategies (e.g. fat Furthermore, differences in particle size and
and salt replacement, incorporation of antioxidants, hydrophobicity have been demonstrated to tune
fibres, and peptides) that deliver health benefits water distribution and emulsion stability [3].
beyond basic nutrition [1]. Subsequent reviews The appeal of berries lies in their phenolic
have consolidated these approaches, highlighting profile (proanthocyanidins, anthocyanins), which
seven principal groups of functional constituents is responsible for their antimicrobial and
(fatty acids, minerals, vitamins, plant antioxidants, antioxidant properties. In the context of fermented
dietary fibres, probiotics, bioactive peptides) and sausages, the incorporation of 5 g/kg cranberry
emphasising that technological performance (e.g. powder has been shown to significantly influence
water-binding, emulsion stability, and texture) is as the  microbiota, predominantly  comprising
critical as the physiological function when Pediococcus and Staphylococcus species, with a
formulating "healthier" meat products [2]. proportion exceeding 90%. This intervention has

A significant trend in the field of "clean- been observed to enhance the colour and quality
label" enrichment involves the utilisation of plant attributes of the product, thereby validating its
fibres and fruit by-products. In the context of function as a natural nitrite adjunct.
sausage models, dietary fibres and pomaces have In meat-containing cooked sausages,
been observed to modulate Texture Profile cranberry extract at 0,01-0,03% retarded oxidative
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processes with an optimum sensory result around
0,02%. Aside from redox effects, polyphenols
interact with muscle proteins: recent reviews
indicate that covalent and non-covalent phenolic—
protein binding can alter protein conformation and
gelation, which may, in turn, alter TPA metrics—
for example, lower springiness or hardness at
higher phenolic loads—via changes in cross-
linking and water immobilization. These
interactions provide a mechanistic rationale for
dose-dependent softening observed in some berry-
enriched systems. [4, 5].

Gelatin (collagen) and hydrolysates are
widely used texturizers and fat replacers. Their
effects on TPA depend upon source, molecular
weight distribution, and addition level. In cooked
sausage, 1% addition of duck skin gelatin
hydrolysate enhanced cohesiveness and chewiness
without changing pH or cooking loss, thereby
suggesting that low-level hydrolysates can
strengthen the gel network [6]. For chicken
burgers, partial substitution of fat with collagen
hydrolysate at 50-75% increased hardness and
chewiness. Consumer acceptance was not altered at
50% replacement, suggesting that collagen can
restore some of the structure lost due to fat
reduction. On the other hand, in meatballs, the
addition of fish gelatin reduced hardness by 26,4%
while also increasing yield and moisture retention,
revealing that collagen origin/thermal behavior—
for example, the melting point of fish gelatin—can
soften the bite and improve juiciness. Altogether,
these studies have shown bidirectional TPA effects
governed by dose, matrix characteristics, and
gelatin characteristics rather than any one trend [7].

These studies have established that domestic
researchers confirm that both berry additives and
protein hydrolysates substantially affect the
structural and mechanical properties of meat
systems [8]. For the berry powders, M. Serikkyzy
et al. showed better organoleptic and structural-
chemical characteristics of semismoked sausages
with goji berries (0,3-0,7%) compared to the
control, stressing that the plant components
specifically affected the product matrix [9]. In
parallel, changes in technological/structural
indicators were described in works on protein
hydrolysates in cooked sausages when 3-7% and
5% of hydrolysate in combination with purslane
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was used, affecting the consistency of the emulsion
[10]. The recent study on the mixture ‘collagen
hydrolysate + cranberry' in cooked sausages
recorded a significant improvement in quality and
oxidative stability, underlining that the combined
addition of protein and phenolic components
changes the behavior of the gel network and, as a
result, the texture profile [11].

The aim of the research was to investigate
the structural and mechanical characteristic
changes in cooked sausages after addition of
collagen hydrolysate and cranberry powder.

Materials and research methods

Cooked sausages with low-value animal by-
products were produced at the Educational and
Scientific Center for Meat Processing of Almaty
Technological University (Almaty, Kazakhstan).

Fetlock joints were cleaned, washed, and cut
(80-100 g). After defatting (t=60-65°C; t=45-50
min), the material was cooled (to t=45°C) and
hydrolyzed enzymatically (t=45°C; t=24 h) with
BLT-7 (1%). Enzymes were inactivated
(t=95+£2°C; 1=30 min) and the hydrolysate was
spray-dried (inlet t=135-140°C; outlet t=85-90°C)
for subsequent use.

Cranberry berries were dried (t=40-45 °C
for 12-16 h) using dehydrator (FD1104, Redmond,
Russia) in order to preserve polyphenols and
vitamin C, then milled to a homogeneous powder
(Grindomix GM 200, Retsch, Germany).

Deboned and trimmed meats and beef fat
were coarsely ground (CE 660F, la Minerva, Italy).
The mince was salted and maturated (t=2+2°C for
8-12 h), and then treated using bowl cutter
(K30Neo, Talsa, Spain) with spices, ice, and the
functional additives (collagen hydrolysate and
cranberry powder). The prepared emulsion was
stuffed into casings and rested (t=0-4°C; =2 h).
Thermal treatment was carried out in a smoke—
cook chamber (UK-3\1M100, Tekhtron+, Russia)
under controlled conditions, including roasting
(t=80-100°C; ==65-140 min) and cooking (t=76—
85°C; t=50-150 min), and were chilled in a room
at t=8°C to a core temperature of t=0—15°C.

The formulation of cooked sausage products
developed wusing low-value by-products is
presented in Table 1.
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Table 1. Formulations of experimental cooked sausages with low-value by-products

Sample 1

Ingredients (Control) Sample 2 Sample 3 Sample 4 Sample 5
Raw materials, kg per 100 kg
Poultry meat (chicken fillet) 45 40 40 40 40
Beef, trimmed 45 40 39 38 37
Bovine visceral raw fat 10 10 10 10 10
Protein hydrolysate from low-value 10 10 10 10
by-products -
Cranberry powder - - 1 2 3
Spices, g per 100 kg
Salt 2000 2000 2000 2000 2000
Sugar 100 100 100 100 100
Black pepper 50 50 50 50 50
Nutmeg 25 25 25 25 25
Texture Profile Analysis (TPA) were Pearson correlation analysis was used to

performed on a Structurometer ST-2 texture
analyzer. Prior to testing, samples were prepared as
rectangular prisms of 100x20x20 mm. Each
specimen was placed on the stationary lower
platform and compressed by a cylindrical indenter
36 mm mounted on the moving upper crosshead.
The test followed the instrument routine “ST-2
Texture Profile Analysis TPA”. The probe was
driven into the sample to a depth of 5 mm at 0,5
mm/s, then fully withdrawn to the start position. A
second compression to 10 mm was subsequently
applied at 0,5 mm/s, after which the probe returned
to the origin. Force-time data acquisition and
primary processing were carried out with the ST-2
instrument software packages “ST-2” and
“Algorithm”.

From the TPA curves, the following
responses were calculated in accordance with the
instrument’s method definitions:  Hardness
(g/mm?), Springiness (%), Cohesiveness (%),
Resilience (%), and Chewiness (g/mm?).

For each formulation, not less than three
independent replicates were measured. The
arithmetic mean across replicates was reported as
the final result. Results are presented as mean + SE
(standard error of the mean), calculated across
replicates. Data handling and statistical analysis
were performed in Microsoft Excel and
STATISTICA.
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assess associations between factor levels (X1, X2)
and texture responses (Y1—Ys). Correlations were
calculated using formulation-level mean values as
independent observations (n equals the number of
formulations; df = n — 2) and evaluated using a two-
tailed significance criterion (p<0,05). If multiple
correlations were tested simultaneously within the
same factor (five texture responses), a Bonferroni-
adjusted threshold was additionally considered.

All laboratory tests were carried out at the
Research and Testing Center of the Federal
Research Center for Food Systems named after V.
M. Gorbatov, Russian Academy of Sciences
(accredited by the Federal Service for
Accreditation; certificate No. RA.RU.21111169).

Results and discussion

All formulations were profiled on the
Structurometer using a standard two-cycle TPA
routine. The resuts are summarized as bar-plots
where the height of each bar corresponds to the
mean  value calculated from  replicate
measurements. The vertical error bars indicate the
variability around the mean and reflect the
reproducibility of the measurements. The fitted
trendline illustrates the overall direction of change
across the sample series and provides a visual
assessment of the presence of a consistent
tendency.
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Hardness of cooked sausages, g/mmg?
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R?=0,8954

Sample 4 Sample 5

Figure 1. Hardness (Y1) indicators of various experimental samples of cooked sausages

Hardness denotes the peak force during the
first compression and reflects the initial bite
firmness of the product (primary mechanical
descriptor in TPA). In Figure 1, the control
(Sample 1) showed the maximum (3,931 g/mm?),
whereas the Sample 5 was the minimum (3,688
g/mm?). Introducing 10% collagen hydrolysate
(Sample 2) reduced hardness of sausage by 0,46%

(3,913 g/mm?). At the same collagen level, adding
cranberry powder led to further declines and at 3%
cranberry (Sample 5) hardness was reduced by
6,18% than control. A linear trendline (R? = 0,895)
confirms the overall decrease across the series of
cooked sausage samples.

Springiness of cooked sausages, %
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Figure 2. Springiness (Y2) indicators of various experimental samples of cooked sausages

Springiness is the extent to which a sample
returns to its original height after the first
compression in TPA. It is computed from the
force—time (or force—distance) curve as the ratio of
the recovered distance between the first and second
compressions to the initial compression distance.
As can be seen in Figure 2, the control sample of
cooked sausages (Sample 1) showed the maximum
springiness —94,07%. When 10% collagen
hydrolysate was added (Sample 2), springiness
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decreased to 92,17%, which is a 2,02% decrease
compared to the control. The addition of cranberry
powder with the same hydrolysate content was
accompanied by a further decrease in springiness.
The minimum value was observed in Sample 5
(85,76%), where the index decreased by 8,83%
relative to the control. The trend line (R? = 0,9873)
confirms a steady decrease in springiness with an
increase in the concentration of additives in the
recipe.
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Cohesiveness of cooked sausages, %
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Figure 3. Cohesivenes (Y3) indicators of various experimental samples of cooked sausages

Cohesiveness quantifies the internal bonding
of the sample and its resistance to breakdown on
the second bite. In TPA it is computed as the area
ratio of the second to the first compression from the
force-time curve. As can be seen in Figure 3, the
control sample (Sample 1) showed the maximum
cohesion — 85,19%. When 10% hydrolysate was
added to cooked sausages (Sample 2), cohesion
decreased to 83.99% (—1,41% relative to the

control). The addition of cranberry powder at a
fixed level of hydrolysate was accompanied by a
further decrease in the indicator: at 1% powder —
83,65%, at 2% — 81,92%, at 3% cohesion decreased
to 79,61%. The trend line (R? = 0,9323) also
confirms a steady decrease in cohesion with
increasing additive concentration.

Resilience of cooked sausages, %
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Figure 4. Resilience (Y4) indicators of various experimental samples of cooked sausages
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Resilience is the instantaneous elastic recovery
upon release after the first compression in TPA. It is
computed as the ratio of the unloading work to the
loading work in the first cycle, i.e., the fraction of
deformation energy returned immediately. As can be
seen in Figure 4, the control sample of cooked sausages
(Sample 1) showed the highest stability — 32,32%.
When 10% hydrolysate was added (Sample 2),
stability decreased by 1,98% to 31,68%. The addition

of cranberry powder at a fixed level of hydrolysate was
accompanied by a further decrease in the indicator, and
when 3% of the functional ingredient was added,
stability decreased by 17,85% from the control and
amounted to 26,55%. The trend line (R? = 0,9492) also
confirms the steady downward trend of the indicator
across the series of samples as the volume of additives
increased.

Chewiness of cooked sausages, g/mm?2
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Figure 5. Chewiness (Ys) indicators of various experimental samples of cooked sausages

Chewiness is the work required to chew a
solid sample until it is ready to swallow. In TPA
it is computed as GumminessxSpringiness and
reported as g/mm?2. As can be seen in Figure 5,
the control sample of cooked sausage (Sample 1)
showed the maximum chewability — 3,15
g/mm?, while Sample 5 showed the minimum —
2,81 g/mm? The trend line (R? = 0,9775)
confirms a steady downward trend in chewability
as the amount of plant ingredients in the cooked
sausage recipe increases.
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Results of research shows that the addition
of functional ingredients is accompanied by a
decrease in the structural and mechanical
properties of the experimental samples of cooked
sausages. To quantitatively verify and confirm
the correlation, a paired correlation analysis was
performed between factors X; (collagen
hydrolysate) and X, (cranberry powder) and TPA
responses Yi—Ys (Y1 — Hardness, Y, —
Springiness, Ys — Cohesiveness, Y; —
Resilience, Ys — Chewiness).
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Table 2. Formulations of experimental cooked sausages using low-value by-products

Pearson Coefficient of Expected Y
X-Y Correlation Correlation Determina-tion t statistic p-value change for
Coefficient (r) (R? +1% X
X1 Collagen hydrolysate correlation with Y1.s Texture Profile properties
X Collagen
hydrolysate — -0,501056 0,251057 -1,00282 0,3898 -0,01223
Y1 Hardness
X1 Collagen
hydrolysate — -0,712979 0,508339 -1,76118 0,1764 -0,54900
Y2 Springiness
X1 Collagen
hydrolysate — -0,598102 0,357726 -1,29263 0,2866 -0,28975
Y3 Cohesivenes
X1 Collagen
hydrolysate — -0,603400 0,364092 -1,31060 0,2812 -0,30875
Y Resilience
X1 Collagen
hydrolysate — -0,802679 0,644294 -2,33108 0,1020 -0,02325
Y5 Chewiness
Xz Cranberry powder correlation with Y1.s Texture Profile properties
Xz Cranberry powder — | g75635 0,051864 -7,70220 0,0045 -0,08165
Y1 Hardness
XpCranberry powder — | ganag, 0,922332 -5,96874 0,0094 -2,53647
Y2 Springiness
XpCranberry powder — | gac7a9 0,932639 -6,44483 0,0075 -1,60471
Y3 Cohesivenes
XzCranberry powder — | g74493 0,049637 752115 0,0048 -1,71029
YResilience
X, Cranberry powder — | 4 93543 0,853116 417425 0,0250 -0,09176
Y5 Chewiness

In the correlation analysis of Xi; Collagen

hydrolysate

indicators

moderate

negative

correlations were recorded for all TPA responses.

The Pearson Correlation Coefficient ranged from
r=-0,501 (X; Collagen hydrolysate — Y1 Hardness)
to r=-0,803 (Xi Collagen hydrolysate — Ys
Chewiness). Given the sample size, statistical
significance for establishing correlations was not
achieved (p-values of X;—Y1.5 correlations do not
meet the condition p<0,05), so the results should be
interpreted as a trend. The slope estimates show the
expected change in response when X increases by
1%: hardness to -0,012 g/mm?, springiness to -
0,549%, cohesion to -0,290%, resilience to -0,309%,

chewiness to -0,023 g/mm2 The strongest
correlation was found between X; Collagen
hydrolysate and Ys Chewiness (r=-0,803,

R?=0,644), but even this does not pass the p<0,05
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threshold for this sample size. In summary, collagen

hydrolysate produces a moderate, uniform
weakening of all structural and mechanical
indicators.

In the correlation analysis of X, Cranberry
powder indicators very strong and mostly statistically
significant inverse correlations are observed for TPA
responses. The X>—Y1s correlations show high Pearson
correlation coefficient values (from r=-0,924 to r=-
0,976) with high coefficient of determination values
(from R?=0,853 to R?=0,952). With the sample size,
statistical significance for establishing relationships
was achieved (p-values of X:—Y 1.5 correlations meet
the condition p<0,05). After a simple Bonferroni
correction (a=0,01), four out of five responses remain
significant (except for Ys Chewiness, p=0,0250).
According to the slopes, each +1% of cranberries is
associated with a decrease in: hardness -0,08165
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g/mm?, springiness -2,536%, cohesion -1,605%,
resilience -1,710%, chewability -0,0918 g/mm?. Y>
Springiness and Y4 Resilience are the most sensitive to
X (large slopes and high R?), which is consistent with
the linear trends in the graphs (R?>=0,93-0,99). The
correlation analysis indicates that cranberry powder is
the main driver of the decrease in cohesive properties
and «bite hardnessy.

Research on emulsion meat products shows a
consistent trend: the introduction of collagen
hydrolysates (3-6 kDa low molecular weight
peptides) is often accompanied by a weakening of
TRA indicators (hardness, cohesion, chewiness) due
to the «plasticizing» effect, dilution of the
myofibrillar network and the absence of the
hydrolysate's own gelling ability. A review by Leon-
Lopez A. et al. emphasises that, unlike gelatin,
collagen peptides do not form gels, are highly soluble
in cold water and act as a functional additive in the
matrix without a carrier structure, which
predetermines the softening of the texture at certain
doses and replacement schemes [12]. In
technologically similar systems, Kawata K. et al.
showed that an increase in the proportion of
connective tissue (epimysium — a source of collagen)
in meat emulsion linearly reduces hardness,
gumminess and chewiness and weakens the strength
of the cooked matrix (p<0,01), illustrating the
negative relationship «more collagen — weaker TPA
profile» [13]. Some studies report opposite effects
when using gelatin/fibrous collagen or very high
levels of fat replacement: for example, when fat was
partially replaced with hydrolysate, changes in
hardness were observed at certain levels, indicating
the role of form, dose, and fat/water/protein phase
ratios as moderators of the effect. Scientists agree in
their studies that hydrolysates are more likely to
soften, while gelatin and collagen fibres can locally
increase elasticity and strength characteristics due to
a different gel structure [14, 15].

For cranberry powder and other berry powders
with high polyphenol and fibre content, a similar
vector of influence on TPA metrics has been
described. In their work on dry fermented sausages,
Lau et al. note that an increase in the level of
cranberry powder has a negative effect on the quality
indicators of the product, including texture
characteristics [16]. Parallel studies on models with
cherry powder, a polyphenolic analogue of cranberry
powder, show a dose-dependent decrease in hardness,
elasticity, and chewiness with an increase in the
proportion of vegetable powder — that is, a typical
«softening» of the TPA profile with an increase in the
polyphenol-fibre component [17]. Mechanistically,
this effect is explained by a decrease in pH and
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competition between fibre particles for water, in
particular a deterioration in WHC and gel strength
upon acidification, as well as interactions between
polyphenols and proteins — inhibition of myosin
disulphide cross-linking and disruption of thermogel
maturation. Classic studies on the effect of pH on
myofibrillar gels show that removal from the
isoelectric region and acidification impair water
retention and mechanical strength, while shifting to
neutral values improves WHC and structure.
Therefore, the acidity of berry powders can weaken
the texture of the emulsion [18]. At the same time,
studies by Jongberg S. et al. on meat emulsions show
that plant polyphenols dose-dependently disrupt
disulphide cross-linking, reducing stability and
texture stability. This is a universal mechanism
relevant to cranberry polyphenols [19]. In summary,
data on cranberry powder and other berry ingredients
with high polyphenol-fiber content consistently
indicate a dose-dependent inverse relationship
between dose and TPA in emulsified meat systems,
especially at medium/high doses and without
technological compensation (ions, salt, phosphates,
carrier protein, moisture) [20].

Conclusion

The study showed a consistent decrease in the
structural and mechanical characteristics of cooked
sausages when functional ingredients were added.
The addition of 10% collagen hydrolysate (X1=10%)
was accompanied by only a slight decrease in
indicators compared to the control, whereas at a fixed
hydrolysate level of 10%, a sequential increase in the
proportion of cranberry powder (X2=1-3%) ledto a
monotonic decrease in Hardness (Y1), Springiness
(Y2), Cohesiveness (Y3), Resilience (Y.), and
Chewiness (Ys). The linear trends for each
characteristic had a high explained variance (R* =
0,89-0,99). Correlation analysis confirmed the
difference in the effects of the factors: moderate
negative correlations were recorded for collagen
hydrolysate, which did not reach statistical
significance at this volume, while for cranberry
powder, very strong and predominantly significant
inverse correlations with TPA metrics were identified
(Jr|=0,92-0,98; p<0,05), with noticeable response
slopes for each +1% addition. These results indicate
that the main driver of the decrease in the structural
and mechanical characteristics of cooked sausages in
the studied system is the plant component, while
collagen hydrolysate at the applied dose of 10% has a
milder, more balanced effect. The practical
significance of the study is to justify setting limits for
the plant component to preserve target sensory and
textural properties and based on the results 10%
collagen hydrolysate (X1) and 2% cranberry powder
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(X2) were selected as optimal levels to balance
functional enrichment and acceptable TPA texture.
Further research is needed with an expanded RSM
experimental design to test interactions, organoleptic
evaluation, and micro-structural and rheological
analysis.
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Iumanue agnaemca 00HUM U3 KI04€8bIX PAKMOPO8, 00eCneUueArOUUX HOPMATILHYIO HCUZHEOEeAMEeIbHOCHLb
opzanusma uenoseka. Om moz0, HACKONLKO NPAGUILHO U PAUUOHAILHO OHO OP2AHU308AHO, HANPAMYIO 3AGUCAM
cocmosnnue 300po6ws, ypoeeHs MpyooCHOCOOHOCHU U HPOOOIHCUMENbHOCHb HcU3HU. Bonpoc obecneuenun nacenenusn
NOTTHOUEHHOIL U 0e30NACHOIl U ell HA NPOMANCEHUU 6Cell UCHOPUU Yel08eHecHea 0CMABAICA KpaiiHe akmyanbHvim. B
COBPEMEHHBIX YCNOGUAX, XAPAKMEPUZYIOWUXCA HeONAZONPUAMHON IKOI02UYECKOU U COUUATbHO-IKO102UYECKOll
00CmManoGKoIll, KAYecmeo NUMAaHUs HepeoKo cHuxycaemca. B ceasu ¢ amum ocobyro 3nauumocmev npuodpemaem
paspabomka u GHeOpeHue (YHKYUOHATLHBIX NUULEBBIX NPOOYKMOS8, COO0EPIHCAUUX OUONOUYECKU aKHIUGHbLE
KOMNOHEHNbl, CROCOOCMEYIoujUe YKPENnaeHuI0 3aujUMHbIX CUIL OPZAHUIMA, PEYIAUUN PUSUO0N0ZUYECKUX NPOUECCO8 U
noooepiicanuio akmugnozo oopasa xcusnu. Ha mupoeom ypoene gedoémcsa HenpepvieHaa HAYYHO-NPAKMUYECKAA padoma
O CO30AHUI0 UHHOBAUUOHHBIX NPOOYKMOE (YHKYUOHAIbHOZ0 RUMAHUA, KAK YHUEEPCATIbHO20 HAZHAUEHUA, MAK U
OpUEHMUPOBAHHBIX HA NPOPUIAKMUKY U KOPPEKUUIO KOHKPEMHbBIX HAPYWIEeHUI (QYHKYUIL OP2AHO6 U CUCIeM OP2AHUMA.
Haubonee nonno npuHyunam payuoHanbHO20 RUMAHUA COOMEEMICHEYIOM MHO20KOMNOHEHMHble RPOOYKHIb,
CO30aHHbIE HA OCHOBE CHIPbA KAK HCUBOMHO20, MAK U PACHUMENbHO20 Rpoucxoxcoenus. Ilpu paspabomke gpynxkyuo-
HAIbHBIX HPOOYKMOE HOB020 NOKOIEHUA KII0UeBbIM MpPefosaHuem A61Aemca O00CHmuiiceHue 6blCOKOI NU4esoil
UYEeHHOCMU npu 06A3ameapvHOM 0bdecneueHUU ux 6e3onacHocmu ona nompeoumensa. Payuon numanus oxasvieaem
cywiecmeennoe enuAHUE He MOJILKO HA 300P08be OMOE/IbHO20 4e/106€Ka, HO U HA COCMOAHUE 300P06bA HACETIEHUA 8 UETIOM.
Cogpemennvie nuujesvie nPOOYKNbl, HOMUMO 006ecCnedeHusa OP2AHU3MA IHEPIUell U He0OX0OUMBIMU HYmPUEHMaMU,
GBINOTIHAIOM 8ANCHYIO NPOPUNAKMUYECKYIO U leuedHo-npodunakmuueckyto gyuxkuyuro. Pazpabomka u eneopenue maxux
RPOOYKNI08 PACCMAMPUBAIONCA KAK 00HO U3 RPUOPUIMEMHbIX HANPAGIEHUN ZYMAHUCIMUYECKOU RPOZPAMMbL RUMAHUA,
noooeporcusaemoii  Opeanuzayueir  Qoveounénunvix Hayuii. Coznacno Oanuvim Bcemupnoii  opzanusayuu
30pasooxpanenus, HAOIIO0AEMCA YCMOUYUGAA MEHOCHUUA K YXYOUIEHUI0 COCMOAHUA 300P06bA HACEEeHUs,
BLIPANHCAIOWAACA 8 POCHIE YUCIA 3A0071€6AHUTL, 8 HOM YUCIIE C6A3AHHBIX C HAPYUEHUAMU RUMAHUA.

KiroueBble cjioBa: OOSIPBIIIHMK, KOHIEHTPAT, OPraHOJENTHKA, CepPIeYHO COCYAHCThIe
3a00/1eBaHUs, IKCTPAKT, NUTAHUE, (PYHKUHUOHAJBLHBI NPOAYKT, 3A0POBas NUINA, NPOPUIAKTHKA,
ryMaHuCcTHYecKas nporpamma, BO3.
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KoppecnoHIeHT aBTOPBIHBIH AJIEKTPOHABIK mowrtacsl: rahmonovajamilya_1984@mail.ru*

Aoam azzacvlHbll He2i32i OMIPIIK Hea20auapulHbIY Oipi — mamakmany. AOAMHbBIY 0eHCAYbI2bl, OHbLH, OHIMOLNIZI
JHCaHe OMID CYpy Y3aKmbl2bl MAMAKMAHyosl yilsimoacmulpyza daiinansvicmol. TonslK dcone naidanvt mazam maceneci
IpKawan adam3am yuiin e Mansl30ul1apulibly 0ipi 601061. Kypoeni IKon02uAnblK JHcane aneymenmmik-3K0102UsnblK,
AHCA20ari0a MAMAKmany canacovl HAWApPAAobl, 0CbIZAH OAIIAHBICHbL AYPYAAP2a MO3IMOILIIKmMI apmmuolpamuli, adam
az3acelHoazol u3u0a02UATIBIK RPOYecmepOi pemmell anamoslH, 02aH Y3aK YaAKblin 0e1CeHOl oMIp Caimbli caKkmayzaa
MYMKIHOIK Oepemin unzpeouenmmepi 6ap yHKYUOHAIOb MAMAK, OHIMOEDPIH d3ipaey dHcaHne oHOIpicKe eHZi3y 63eKmi 0o1bin
omuip. Kanyapnap men ocimoikmep wiukizamoina nezizoenzen KOn KOMROHEeHmMMmI OHIMOEP JHcemKIIKmi mamaKmany
mananmapuina xycayan oepeodi. Kana mypoezi pynkuuonanovt mamax, OHiMiH KypyovlH Hezi3zli Kazuoacvl OHIMHIN
MONBIKMbIZbL MeH KenindeHoipinzen Kayincizoicinin en coapuvl 0eHzeliine Ko HcemKizy 00vin maowliaovt. Op adam men
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JImMmblH, OeHCaynblebl Kodinece a0emmezi Ouemamer GHbIKManaosl. A3vlK — MyniK, a0am a23acvlH IHEPIUAMEH, KAy cemmi
KOpeKmiK 3ammapmen momeHoemyoeH oacka, 6acka 0a QyRKuuanapowvl opulHOaiiovl, 01apobly iuiHOe2i eH MAHbI30bICH-
bipKkamap aypynapoviy anoviH any dcane emoey. Onoipicke emoik-npoghunaxmuransi enimoepoi enzizy b¥¥ Kaovinoazan
aoam mamaKkmanyblHblY, ZYMAHUCHIK 0a20apiamacsiHbly, 6azelmmapuslubly 0ipi 6o1vin maovinadvl. JJyHuexcy3inik
Hencaynuvix cakmay yitvimoinotyy (I/]C¥) manimemmepi 60itbinuia XaavlKmult, 0eHCAYbIK HCAZ0ATbl HAULAPATIObL JCIHE
apmypni aypynapmen, COHulH, iwiinOe ANUMEHMAPbl AypyaapmeH ayblpamsvlH a0amoap CAHbIHbIH, APMYbIMEH
cunammanaobwl.

Herisri ce3nep: no/1aHa, KOHIEHTPAT, OPraHOJIENTHKA, )KYPeK-KaH TaMbIPJIapbl aypyJiapbl, CHIFbIH/BI,
TaAMaKTaHy, QyHKIMOHAJ/ABI OHIM, MaiAaabl TAMAK, ANIbIH-aJIy, T'YMAHMCTIK OaFmapaama, JUUTY.

DEFINITION CONSUMPTIVE INTERNALS HAWTHORN SORT
OF NORTH TAJIKISTAN

O. SH. ISMOILOVA, J. A.RAHMONOVA *, N.A. TOSHKHODJAEV

(Khujand Polytechnic Institute of Tajik Technical University named after Academician M. S. Osimi, Tajikistan)
Corresponding author's email: rahmonovajamilya_1984@mail.ru*

Nutrition is one of the fundamental factors ensuring the normal functioning of the human body. The quality and
organization of dietary intake have a direct impact on human health, work capacity, and life expectancy. Throughout human
history, the issue of providing adequate and healthy food has remained highly significant. Under modern conditions,
characterized by complex environmental and socio-ecological challenges, the nutritional quality of the population’s diet
often declines. Therefore, the development and industrial implementation of functional food products have become
especially important. Such products contain biologically active ingredients that enhance the body’s resistance to diseases,
regulate physiological processes, and support long-term physical and mental activity. At the global level, continuous research
is being conducted to create new functional foods with both broad application and targeted effects on specific organs,
systems, or health conditions. Multicomponent products based on raw materials of both animal and plant origin most fully
meet the principles of balanced nutrition. The primary objective in designing next-generation functional foods is to achieve
a high level of nutritional value while ensuring product safety. Dietary patterns significantly influence not only individual
health but also the overall health status of the population. In addition to supplying energy and essential nutrients, food
products perform important preventive and therapeutic functions. The introduction of health-promoting and preventive
foods into industrial production is considered one of the key directions of the humanitarian nutrition program supported by
the United Nations. According to data from the World Health Organization (WHO), the health status of the population
shows a steady tendency toward deterioration, reflected in the growing prevalence of various diseases, including those related
to nutritional deficiencies.

Keywords: Hawthorn, concentrate, organoleptica, cardiovascular illness, extract, nutrition,
functional product, healthy food, prevention, humanistic program, WHO.

Beeoenue K MOYBEHHBIM YCJIOBUSIM M CIOCOOEH COXPAaHSThH

Bosippimank  mpesacTaBisier co0oil  TTOJBI )u3HecrocoOHocTh 10 300 net [1].
KYCTapHHKOBOTO PACTeHUs] JIMOO HEBBICOKOTO BosipeinHuk Kor04umnii, Wi 0OBIKHOBEHHBIH,
Kouoyero siepeBa. K KOHIy JIeTHEro nepuoja ero KyJIbTHBHPYETCS TPEUMYIISCTBEHHO B Cajax |
BETBU OOWMIILHO TOKPBIBAIOTCS 3PEIBIMU SITOJIAMHU napkax YkpawHbl u crpaH [lpubantukm, a B
KpacHO-OpaH)keBOro oTTeHkKa. Ha Teppuropuu €CTECTBEHHBIX YCJIOBUSX IPOW3pacTaeT B 3aka-
PecnyOnuku TamxukucTaH mpouspacTaeT Oojee pnatbe ¥ psjie pPEeruoHoB 3amagHod EBporbl
COpOKa pa3HOBHUIHOCTEW OosprimTHuKa. [lanHOE [IBeTenue pacTeHUsI MPOUCXOIUT B JIETHUHN MEPUO,
pacTeHue Jalie BCero BcTpevaercs o Oeperam pekx, TOT/Ia KaK CO3PEBAHVE IUIOJIOB MPUXOUTCS HA KOHEI
B OBparax, Ha JIECHBIX OIYIIKaX, a TAKKE IMUPOKO JieTa — HavaJlo OCEHH, MPEUMYILECTBEHHO Ha aBrYCT
HCITONB3YETCS B O3¢JIEHEHNH CaI0B M TIAPKOBBIX 30H. [2].

BOﬂpI:;II_HHI/IK OTJIMYACTCS BBICOKOM YCTOIZHHBOCTBIO
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LlBeTkn, NHMCThS U IUIOABI OOSPBINTHHKA
KOJIFOUET0 XapaKTePU3YIOTCS CIOKHBIM M MHOTO-
00pa3HBIM XMMHUYECKUM COCTABOM. B HUX BBISBIICHBI
pa3nuuHbIe OWOJIOTUYECKH aKTHBHBIC BEIICCTBA,
BKJIFOUasi (DIABOHOUJIBI, TPUTEPIICHOBHIC CAllOHUHBI,
a TaK)Ke 0JIeaHOBasi U ypCoJioBast KMCIOTh. Kpome
TOro, OOHAPYKEHBI XOJUH, AlETHUIXOJIUH H HX
npomsBoaable. Cpenu ¢IaBOHOUIOB HACHTH(DU-

IUPOBaHbI TUIEPO3UJ], KBEPIICTUH, BUTEKCUH, a
TaKKe XJIOporeHoBas u kogeitHas kucnorel. CemeHa
pacTeHHS COJIEPIKAT aMUTJANINH, a MSIKOTh TIJI0JI0OB
Oorata OpraHMYECKUMH KHUCJIOTAaMH, TAKMMH Kak
BUHHOKaMCHHAs M JITMOHHAsI, a TaKXke caxapamu. B
TUIO/IaX TaKXKe OTMEUCHO BBICOKOE COJICpIKaHUC
ButamuHa C 1 kapoTuHOMI0B [3].

Pucynok 1. BosipbIIIHUK B KyCTaX, IIBETKH U TUIOJIBI

dapMaKoJIOruuyecKre CBOMCTBA U MPUMEHE-
HHE. BOSAPBIIIHUK KPOBAaBO-KPACHBIN, KaKk U U Psij
JPYTHX TpPEACTABUTENENH AAHHOTO pOJa, MIHUPOKO
MIPUMEHSIETCS TIPU MTATOJIOTUSIX CEPAEYHO-COCYIUCTOM
CHCTEMBI U HapYIIEHUSAX JIeITebHOCTH LIEHTPaTbHON
HEpBHOW cucTeMbl. B odunmanbHOil 1 HAPOIHOM
MEAWLMHE TpernapaTtbl Ha OCHOBE OOSpPBIILIHUKA
UCTIONB3YIOTCS B (POpME JKUAKHX IKCTPAKTOB M
HacCTOEK; OJKCTPAaKT IUIOAOB BXOAMT B COCTaB
KOMOWHHPOBAHHOTO JIEKAPCTBEHHOI'O CPEACTBa
KapauoBajeH [4].

B HaponmHoif mpakTuke mnpenapaTsl 00s-
PBILITHUKA TTPUMEHSIOTCS TaK)Ke IPU PEeBMATH3ME,
oTéKax, 0OyCIIOBIIEHHBIX CEPJEYHOIN HEeI0CTaTou-
HOCTBIO, DA3JIMYHBIX HEPBHBIX PAacCTPONCTBAX,
COIIPOBOXKIAIOMINXCSA OOJIEBBIMU OILYIICHUAMH, a
TaKXe MPH SMHUJIETICHH. 3ar0TOBKa JIEKAPCTBEHHOTO
CBIpbs OOSIpBIIIHMKA HMeeT OOoJIbIIOe 3HA4YCHUE,
nockonbKy emé B mnepuoxn [peBuelr Pycu sT0
pacTeHHe aKTHBHO HCIOJB30BAJIOCH I JIEUCHUS
3a00/IeBaHUl HEPBHOM M CEPIEYHO-COCYIUCTON
CHUCTEM, BKIIOYas CTEHOKapIWIO, TUIEPTOHHIO U
6ecconnmutry [4].

[Tnoxpl GOSPHINIHIKA WMEIOT MYYHHCTYIO
CTPYKTYpY, CIETKa KUCIBII BKYC U COIEPKAT, KaKk
MpaBWJIO, TPH KOCTOYKM. OHU TPUTOIHBI IS
yHoTpeOieHns: B MUIy. BBICYIIEHHBIE W W3MEIb-
YEHHBIE B MYKY IUIOABI MCHOJB3YIOTCS B XJeOo-
MIEYEHUH, TIpuaaBas M3ACIUAM  XapaKTEepHBIN
({bpykTOBBI apomar. M3 MII00B U IIBETKOB TOTOBSIT
HAIWTKY, 3aMCEHSIONIME 4ai, a oOXKapeHHBbIE |
MIEPEMOJIOTBIE IIO/BI MOTYT CITY>)KUTh 3aMEHHUTENIEM
kode. Jlomyckaercst yrnoTpeOdieH e IJI0I0B B CBEIKEM
BHJIE, OIHAKO B OTPAaHUYEHHOM KOJIMYECTBE, TTOCKOIb-
Ky 4pe3MepHOe MOTpeOJIeHHEe MOXKET MPUBECTH K
HAPYIICHUSM Cep/ICUHOM eI TeIbHOCTH [5].
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Mamepuanvt u memoowt ucciedosanus

Jtst Toro 9To0OBI ONPEEITUTH Ka4eCTBO IUIOZ0B
OOSIPBIIIHUKA, UCIIOIB30BAJICS OPraHOICITHYCCKHIH
Meron aHan3a. OpraHoICNTUYECKUNA METOT OTIpee-
JIEHW TTOKa3aTeliei KadecTBa MPOAYKIMK OCHOBAaH Ha
aHaJu3e BOCIPUSTUN OpPraHOB UYBCTB: 3pCHMUS,
00OHSHMSI, CIyXa, OCSA3aHUs, BKyca. JTOT METOI
MMeEET MPENMYIIeCcTBa 32 CYEeT OBICTPOTHI OMpee-
JIeHwus1, He TpeOyeT creluaibHbIX TprOopos [6].

AHanu3 ObLI MPOBEJACH B COOTBETCTBUH C
HopMmatuBHBIM JokyMeHToM ['OCT 1010-95 Ilnoaet
OOSIPBIIITHIKA CBEXHE. TeXHIUECKHE YCITOBHSL.

[NoMKMO OpraHONENTHYECKOrO METO/Ia, YTOOBI

ONmpeACIUT Ka4eCTBO ILJIOJAOB 60$IprIIIHI/IKa
COIIaCHO  HOpPMAaTUBHOMY  JOKYMCHTY, Obla
INpuBCACHA CpPaBHUTCIIbHAA Ta6nnua COpPTOB

“Mactunnckoro” u “IToMupoosoiickoro” OosphII-
HHKA, & TAK)KE PacyeT IHEPTeTHUECKON U IMHIIEBOI
LEHHOCTH. bbUIN HCIIONB30BaHbl TPABUMETPHIECKHE
Y TEPMOTPaBUMETPHUIECKHE aHATH3BI.
Pezynvmamut u ux odcysycoenue
XUMHUYECKHUH cOCTaB OOSPHIIIHUKA KPACHOTO
U3yuyeH HeJOCTaTouyHo miiyOooko. B Hamem
WCCIICIOBAHUH B TUIOJAX OOSIPBIIIHUKA BBISBIICHBI
YPCOIIOBasi, OJICAHOJIOBAsI, XJIOPOreHOBasl M KodeitHas
KHCJIOTBI, A TakKe ()IaBOHOMIBI, BKITFOUAst THTICPO3HI.
Kpome Toro, mioap! conepkar IyOWIbHbIE BEIIECTBA,
cOpOUT, XOJINH, allETUIIXOJIMH, XKUPHBIE Macia U f-
CUTOCTEpPHH. B IHUCTBAX pacTeHHs OOHApYKEHBI
KpaTerojoBasl, akaHTOJIOBas1, HEOTET0JIOBasl, XJI0PO-
reHoBas, KodeiHas U ypcoyoBas KHCIOTEHI,
(maBoHOM I (TUTIIEPO3U, KBEPLIETUH, BUTEKCHH U
pPaMHO3U/I BUTEKCHHA), a Takxke 3(upHOE MacIo,
cozepkaHue koroporo moxer gocrurats 0,16 %.
CemeHa OOSIpBILITHUKA XapaKTEPU3YIOTCS HATMINEM
aMUTIalIuHa, THIEPO3KAa U KUPHOro Macia. B xope
BBISIBJIEH TJIMKO3U/[ 3CKYJIUH (KpaTeruH). B nBeTkax
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pacTeHusl yCTaHOBJICHO MPHUCYTCTBHE KOPEHHON 1
XJIOPOTEHOBOM KHUCIIOT, THUIEPO3Ka, KBEPLETHHA, a
TaKKe XOJIMHA, alleTUIIXOJIMHA U TPUMETUIIaMuHa [7].

Copep:xkaHne Makpo- U MHUKPOHYTPHEHTOB B

100 r mpojyKTa paccUUThIBACTCSI 10 (hopMyIIe:
Ty = m*100/CHII 1)

rae, m-xkommdectBo HyTpueHToB B 100 Tp
npoaykra; CHII — cyrounas Hopma notpeOieHus, %
[8].

B tabmune 1 npuBeneH XMMUYECKHI COCTaB
OOSIPBITITHHIKA.

Tabnmna 1. XuMudeckwii cOCTaB ¥ MUIIEBast IEHHOCTH TUT010B OosiperimHuka Ha 100 rp

CocraB KomnuectBoB 100rp | Cyrounas Hopma | KonmyecTBO MakpOHYTPHUCHTOB
(mr/r), (MKr/1),% notpebaeHus, % B COCTaBe ChIpbi, %
MakpOoHYTPHEHTHI
Benknu 1,1 75 1,46
Kupet 0 83 0
VrieBoasl 14,2 365 3,89
[TueBsle BOJIOKHA 6,5 30 21,66
Boma 72 2500 2,88
MUuKpOHY TPUEHTHI
MuKkposieMeHThI
Bera-xapotus (A) 142 2-7 2840
Buramuu B9 100 0,4 25000
Buramuu C 35 75 46,66
Burtamun E 40 15 266,66
Keneso (Fe) 0,04 120 0,03
Kanuii (K) 131 3500-4700 0,34
Kanpuuii (Ca) 3,0 400-1500 0,6
Maprasuer (Mn) 0,04 2 2
Bbop (B) 2,0 1-2 100
Marnuii (Mg) 1,0 350 0,28
DHepreTryeckas IEHHOCTb II0/I0B, 2500
kKan
OHepreTuueckass  I€HHOCTh  MHUIIEBBIX Ha pucyHke npuBeneHa auarpaMma Makpo- 1

MIPOJYKTOB — 3TO KOJUYECTBO TEIUIOBOM SHEPIHH,
BHIPa0aTHIBAEMOW OPraHU3MOM YEJIOBEKA B PE3YIib-
TaTe YCBOCHUS MHIIM 1 B3aUMOCBSI3H C XUMUYECKUM
COCTaBOM TIHIIEBBIX MPOAYKTOB. DHEepreTudyeckas
LIEHHOCTh MHIIEBBIX MPOAYKTOB OMPEIENETCs 10
crenyromei popmyae [9]:

O1=b*4,0+XK*9+Y*4,0 2
O = 1,1*%4,0+0*9+14,2*4,0=61,2 [Tx*4,184=256,06
kKan

MUKPOHYTPUEHTOB IUIOIOB OOSIPHIIIHMKA, OTKYy/Aa
MOKHO CJENaTh BBIBOJ, YTO HAMOONBIIYIO Maccy
IUIOZIOB COCTaBISIET BOAA W YIJIEBOABI, TAKXKE
NpeoOIalafoT MUIIEBBIE BOJIOKHA U OEIIKH, JKUPOB B
wiogax He oOHapykeHo. Ha pucyHke Ttakke
NPUBEAEHO COOTHOLLICHUE MEXIy OeKaMu, >KUpamMu
U yTJIEBOJAMH.
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W3 guarpamMMbl MOXXHO IMOHSTH, 4YTO
MoKa3aTel MACTYMHCKOTO CcOpTa OOspBIIIHIKA
BBIIIIE, YEM COpTa IoMupoosoickoro. IIpuHsaB Bo
BHUMAaHHUE 3TH I10KA3aTeJIU, MOKHO BBIOpATh 3TOT
COPT OOSPBIIIHUKA JIs1 AIbHEHIIeH epepaboTKy.

TOKa3aTerNiell ¥ IPUTOJJTHOCTH TUIOZIOB OOSIPHIIITHIKA B
COOTBETCTBHH C HOPMATUBHBIM IoKyMeHTOM ['OCT
1010-95 6bu1 IpOBE/ICH aHANIN3 B YCIOBUSX JIabopa-
TOPUU M CPABHUTEITLHBIE OIICHKHU. Pe3ynbpTaThl aHa-
JIU3a TPUBE/ICHBI B Ta0HIIe 2.

C LCJIBIO OIIPEACIICHUA OPIraHOJICIITHICCKUX

Tabnmna 2. CpaBHUTEIHHBIE OPTaHOJICTITHIECKUE ITOKA3aTEIH II0I0B OOSPHIIIHIKA

Ne HaumenoBanue XapaKkTepHuCcTHKa 10 PesynbraTsl aHanuza
TOKa3aTesst I'OCT 1010-95
1. Brennwmii Buj Ilnoner  cBexue, uensle, 310poBble, | Il10oABI CylIeHHBIE, LIENbIE, 310POBLIE,
CHEMHOW 3peNOCTH, pasNmgHOW (OpPMBL, | Kpyryiod  ¢GOpMBI  IIAPOBUIHOM,
OT MIAPOBHIHON [0 SJIHIICOMTAIBHOW, | THIMWYHON 1 JaHHOTO OOTaHH-
TANMAYHON JIS JAHHOIO OOTAHMYECKOTO | YECKOro BHAa, 0e3 IUIOAOHOXKEK, 0e3
BHOa, 0e3 IJIOHOHOXKEK, 0e3 W3NIWIIHEH | W3JIMIIHEH BHEIIHEH BIaKHOCTH
BHEIIHEH BiIakKHOCTH [1]
2. LBer Ot 6enoBaTo-kenToro Jo mypmypHoro u | OT opaHkeBoro g0 6ypo KpacHOro
0ypOBaTO-UEPHOTO
3. BnyTtpennee ctpoenne | MsAKOTh  cOyHass ~ WIM  My4HHCTas, | MSKOTb COYHas, B CYIIEHHOM BHUE
COOTBETCTBYIOIIAasi 00TAHUUECKOMY BHIy, | IUIOTHAsi, COOTBETCTBYIOIIAs OOTaHH-
JKENTOBATOW  WJIM  KPacHOBATO-Oypo#l | YeckoMy BHIY, Oypo-KpacHO# okpa-
OKpackH, ¢ 1-5 KocToukaMu CKH, C IBYMs KOCTOYKaMH
4. Bkyc u 3anax Bkyc xucmoBaro - crmagkuif, 6e3 mocro- | Bkyc kwmcioBato - crmaakmii, 0e3
POHHEX IPHUBKYCa U 3amaxa IMOCTOPOHHUX MPUBKYyCa U 3amaxa
5. Jlomyckaemas MmaccoBast
JIOJISL CBEXKUX TIJI0JIOB,
%, ue Ooee:
-[IOJICOXIILIUX 3 2,9
-C HCOTACJICHHBIMU 2
MJI0J0HOXKKAaMHU 3
-TIepE3PEBIINX U C 5 4
MEXaHHICCKUMH
MOBPEXICHUSAMU:
a) B MECTax OTTPY3KH
0) B MecTax pean3anuu
6. MaccoBasi 10715t
puMecein
PaCTUTENBEHOTO
MIPOUCXOKACHUS 1 06
(BeTOYEK, TUIOJOHOXKEK,
nucTheB), %, He Ooee
[1]

o raHHBIM, IPUBEACHHBIM B TAOJHIIE, MOYKHO
CJ/IeNaTh BBIBOJI, YTO OOSIPHIITHUK BHE 3aBHCUMOCTH
OT COPTOB COOTBETCTBYET OPTaHOJICTITHUYECKUM
MOKa3aTeJIsIM COTJIACHO HOPMAaTUBHOMY JIOKYMEHTY.
PaznmuaeTcst TONBKO BHEIIHUM BHIOM, TaK Kak ObLIN
WCTIOJIB30BaHbl CYIIEHHBIE TUIOJBI OOSPHINTHAKA U
LBET COOTBETCTBEHHO ObLI OypoBaThIM. Takxke ObLIn
BBISIBJICHBI IPUMECH PACTUTEIBHOTO MPOUCXOKAEL-
HUSL: TAKUE KaK BETOYKH, IMCTHKH U TOBPEKICHHBIE
wiozs [10-15].

3aknruenue

Takum o0Opa3oM, IJIOJbI  OOSPHIITHUKA
MaCTYMHCKOTO copra TamKuKucTaHa 00JanaroT
BBICOKMMH TIOKA3aTESIMH, B OTIIMYMU OT APYTUX
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coptoB. CoriiacHO HOPMAaTUBHOMY JOKYMEHTY OBLIT
MpOBEeJleH aHajau3 B YCJIOBUSAX JabopaTopuu
WHCTHUTYTA, Pe3yJbTaT COOTBETCBOBAN TIOKA3ATEISIM
I'OCT 1010-95. A taxxe, mpu pacueTe NUIIEBON U
SHEPreTHYECKOH IIEHHOCTH, OblIa OIpeneneHa
CyTOuYHass HOpMa TOTpeOJIeHHS MakKpo- U
MUKpoHYTpueHToB Ha 100 rp mnonoB OOsSphIIIHKKA.
CoriacHO MPOBEJEHHOMY HCCIIECAOBAHUIO, BBISICHU-
JIOCh, YTO COPT «MaCTUYMHCKUIY MPEBBIIIAET COPT
«ITamMuponOKCKUi» 1O COCTaBy MHUKpPO- H
MakpoHyTpueHTaMm. lloaTomMy s majbHeHIero
UCCIIEIOBaHUsl M Pa3pabOTKu (YyHKIHOHAIBHBIX
MPOTYKTOB OBLT BEIOPAH COPT « MaCTIMHCKUN.
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BHOJOTUSLIBIK BEJICEHAI KOMIOHEHTTEP/I EHI'13Y KE3IH/IE
EILIKI CYTIHEH 93IPJIEHTEH )KYMCAK IPIMIIIKTIH,
AMMHKBIIIKBLLIBIK TPO®UIIHIEIT O3TEPICTEPI

. T. TAIIAJIOB *, T.K. KVJIA’KAHOB yAHN. MATUBAEBA ™ ‘ ;

b1 JDKETITHCFAEBA yA.A. MYCAEB
(AJIMaTBI TeXHOJIOTHSIIBIK YHUBepcuTeTi, Kazakcran Pecmy6ankacsl,
050012, Aamartsl K., Tose 6u kemeci, 100)
ABTOpP-KOPPECTIOHICHTTIH 3JIeKTpoHBIK momrracsr: dimash_tapalov@atu.edu.kz*

byn maxanaoa 3epmeyoe ewixi cyminen onoipineen Hcymcax, ipimuikmin, amMuHKlUKbL10bIK npoghunine nponoauc
KocyouiH, acepi 3epmmendi. Ilpononucmin smanonovik, sxkcmparmol ipimuicke 0,5%, 1% scone 2% xonyenmpayuanapoa
en2izinoi. 3epmmey adicmepine AMUHKBIUKBLIOAPObL CAHOBIK AHBLIKIMAY YUIH JHCO2aPbL MUIMOI  CYUbIKMBIK,
xXpomamozpagusacel, namozenoi MuUKpoopzanusmoepoin medcenyin 06a2anay MaxcamvlHOQ MUKPO-0UOI0ZUATIBIK
COIHAKmMap, OHIMHIN caKkmay npoyecinoezi mypaxmuliviebln 0a2anay yuwin Qu3uka-xumuaivlk maioay, conoai-ax
OHIMHIH, MYMBIHYUILLILIK, KACUCIMEPIH AHbIKMAy Yuin op2anoienmuxanvlk oazanay Kipoi. Hamuowcenep npononucmin
AMUHKBLUKBLIOAPObIH HCAJINBL MOJIUIEPIne eneyili acep emneiminin, anaioa epKin amMuHKblUKbL10apOblH, KEPAMbIH
aimapaviKmai apmmelpameiHolH Kopcemmi (motcanvt, npoaun 8-15%-ea, nuzun 4-8%-za, an mapmaxmanzan mizoexmi
amunksiiksnoap 3—6%-ea ocmi). byn acep MukpoouoN0ZUANBIK MEPAKMBLIBIKINBLY HCAKCAPYbL MEH RPOMEONU3OIH
oaxvinaynvl yHcypyimen oaiinanvicmol. IpiMuwix anmacmoipolimMaiimsll aMUHKbIUKbLLO0APObIH, HCO2apbl O0eH2ellin
CaKmaiiovl, a1 AIMACHBIPLUIMAIMbIH AMUHKLIUKBLIOAPOLIH Heannvl mouepine Kamoinacol 42—-43%-0bt Kypaiiovt, oy
OHIMOI UMMYHOBIK JCYIlec dNcipezen Hemece HeOo2apbl aKybl30bl MAAM2a MYKMAIIC A0AMOap YuliH Ouemaivlk MaKcamma
Konoanyza MymKinoik oepedi. Convimen Kamap, RPOROAUC RAMO2eHOi MUKpoopzanuimoepoiy ecyin 80-95%-za
memenoemy apKblibl OHIMHIN CAKmMay mep3imin y3apmaool.

Herisri ce3nep: skymMcak ipiMilik, elKi cyTi, Iponoauc, AMMHKbIIIKbULIBIK KYPaMbl, IPOTE0JIU3,
(pYHKUMOHANABIK TAFaMaap.

N3MEHEHUME AMUHOKHUCJIOTHOTI'O ITPO®NJIA MAT'KOI'O CBIPA U3 KO3BEI'O
MOJIOKA ITPM BHECEHUHU BUOJIOIT'MYECKHN AKTUBHbBIX KOMIIOHEHTOB

J.T. TAITAJIOB*, T.K. KVJIAJKAHOB, A.U. MATUBAEBA,
b.1I JPKETIIUCBEAEBA, A.A. MYCAEB

(AnMaTHHCKHUH TexXHOJI0rnYeckuii ynuBepcuret, Pecnydauka Kasaxcran,
050012, r. Anmartsl, yi. Tose 6u, 100)
DrekTpoHHas moyTa aBropa-koppecrnonaenrta: dimash_tapalov@atu.edu.kz*

B dannom uccnedosanuu usyuaemes énuanue 000as1eHuA RPONOIUCA HA AMUHOKUCTIONMHBLI NPOPULL MALKO20
colpa, 6bIPAGOMANHOZ0 U3 KO3bE20 MOSIOKA. IMANHOIbHbLI IKCIPAKI RPONOSIUCA O00AGNANU 6 CHIP 6 KOHUECHMPAUUAX
0,5%, 1% u 2%. Memooul eéxtouanu 861COKOIPPHEKMUBHYIO HCUOKOCHHYIO XPOMAMOZPAPUIO 0151 KOJAUHECIEEHHO20
onpeoenenus AMUHOKUCIOM, MUKPOOUOIOZUUECKOe MeCmUposanue Ha UHZUOUPOBAHUE NAMOEH08, Qu3UKO-
XUMUYECKUI AHAU3 RPOBOOUICA C UENbl0 OUEHKU CHAOUIbHOCMU NpOOYKma 6 npoyecce XpaHenus, d
0p2anoIenMuUYecKas OUeHKa - 011 Onpedeienus ROmpedumenbcKux ceoiicme npodykma. Pezynomamut nokazvieaiom,
YUMo NPONONUC MUHUMATLHO UIMEHSACM 00uee codepircanue AMUHOKUCIOM, HO 3HAUUMEIBHO YEeIUNUGACH COOePIHCAnUe
C80000HbIX amunoxuciom (nanpumep, npoauna na 8-15%, ruzuna na 4-8% u amunoxuciom c pazeemeneHHo yenvio Ha
3-6%) 0Onazooaps ynyuuwienHoill MUKpOOUONO2UHECKOU CMAOUIbHOCHMU U Koumpoaupyemomy npomeoausy. Coip
COXpansem 6blCOKUIL yPO6eHb He3aAMEHUMBIX AMUHOKUCIOM, COOMHOUIEHUE HE3AMEHUMBIX AMUHOKUCTIOM K 00uiemy
Konuuecmey amunoxuciom cocmaennem 42-43%, umo denaem ezo npuzoOHbIM 07151 RPUMEHEHUA 6 OUEMUYECKUX Uenax
Y AUy ¢ 0CNAOIEHHBIM UMMYHUMEMOM UL HYHCOAIOWUXCA 8 6blCOKOOenkoeom numanuu. IlIpononuc maroice
npoonesaem cpoK Xpanenus, CHUNCAsA pOCH RAMO2EHHBIX MUKpoopzanuzmos na 80-95%.

KioueBble ¢j10Ba: MATKHIA ChIP, KO3be MOJIOKO, NPOTOJINC, AMUHOKUCJIOTHBI COCTAB, TPOTEOJIH3,
(yHKIIMOHATBLHBIE TPOAYKTHI MUTAHUS.
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CHANGES IN THE AMINO ACID PROFILE OF SOFT GOAT MILK CHEESE
UPON THE ADDITION OF BIOLOGICALLY ACTIVE COMPONENTS

D.T. TAPALOV*, T.K. KULAZHANQV, A.l. MATIBAEVA,
B.SH. JETPISBAYEVA, A.A. MUSSAYEV

(«Almaty Technological University» JSC, Kazakhstan, 050012, Almaty, Tole bi str., 100)
Corresponding author’s e-mail: dimash_tapalov@atu.edu.kz*

This article examines the effect of propolis addition on the amino acid profile of soft cheese made from goat's
milk. Ethanol propolis extract was added to the cheese in concentrations of 0.5%, 1% and 2%. Methods included high
performance liquid chromatography for quantification of amino acids, microbiological testing for pathogen inhibition,
physico-chemical analysis of product stability, and organoleptic assessment of consumer acceptability. The results
show that propolis minimally changes the total amino acid content, but significantly increases the content of free
amino acids (for example, proline by 8-15%, lysine by 4-8% and branched chain amino acids by 3-6%) due to improved
microbiological stability and controlled proteolysis. Cheese retains a high level of essential amino acids, the ratio of
total amino acids is 42-43%, which makes it suitable for dietary use in people with weakened immune systems or in
need of high-protein nutrition. Propolis also prolongs the shelf life by reducing the growth of pathogenic
microorganisms by 80-95%.

Keywords: soft cheese, goat's milk, propolis, amino acid composition, proteolysis, functional
foods.

Kipicne ce3iMTaNAbIFbIHA  OaiIaHBICTBI CHBIP CYTiMEH
Emiki cyTiHeH jxacajiraH KYMCAK 1pIMIIIK CANBICTRIPFAaHAa KAKChl CIHIMAUTIKKE OKeJesi.
TIEUIIVH, JTH3UH KOHE BAJIMH CHSKTHI IMAaCTBIPBLI- Onwurocaxapuarepre 0ail emKi CyTi illIeK MHAKPO-
MaiTBIH aJIMaCTHIPHUIMAUTBIH aMUHKBIIIKBUTIAPBIHA (iopachlH maToreHAepeH Koprayaa >koHe MU MEH
0aif KoHE CUBIP CYTIHEH JKacajFaH 1piMITKTEPMEH KYHWKe JKYHECIHIH JaMyblHIa Ja MaHbBI3IbI PoJl
CaJIBICTBIPFaH/Ia AJJIEPTUSJIBIK PEaKys TYBIHAATY aTKapaabl. Apajap JKUHAWTBIH IIAWHBIPIBI 3aT
BIKTUMAJIIBIFBI TOMEH, JKOFapbl OMOJIOTHSUIBIK, KYHIbI npononuc, (aBoOHOUATapAaH, (EHON KBIIIKBLI-
aKybI3/1apbIMEH TaHBIMAJ KYH/IbI CYT ©HiMi [1]. By JIapbIHaH oHe 0acKa Jla OMOAKTHBTI KOChUIBICTAp/IaH
KacheTTepi OHBI JIAKTO3aFa TO3IMCI3/iri Oap Hemece TYpajbl, oap MUKpOOKa Kapchl, aHTHOKCHIAHTTHI
KOPEKTIK 3aTTapra >KOFapbl KaXKeTTLTiKTepi Oap koHe KaObIHyFa Kapchl Kacuertepre ue [3]. CoHgbl
aiiMakTapJa TYpaThH agaMaapisl Koca ajFaHia, 3epTTEyJiep MPOIOJUCTI CYT OHIMAEPIHAe TaOUFu
MaMaHJaHIBIPBUIFaH JTUeTaNapra apHaIFad QyHK- KOHCEPBAHT PETiH/IE KapacTBIPbIN, OHBIH CYT IEH
[HOHAJIBIK Taramjapra eTe KOJIAIbl eTemi. ipimmikte Staphylococcus aureus sxome Listeria
JlereHMeH, IOCTYpIi JKYMcak ipiMIIiK eHmaipici monocytogenes cusSKThl TAaTOTEH/I MHUKpoOpra-
KeOiHece MUKPOOTBIK TYPAKChI3IbIKKA OaliIaHbICThI HU3MJICP/Ii OPraHOJIEIITUKAIBIK KACHETTEP/l eIIeyi
KUBIHJIBIKTApFa Tar 001aIbl, OYJT Me3riyici3 Oy3bLTyFa e3reprIeii-aK Texey KadijaeTin kepcerei [4].
KOHE aMUHKBILIKbUIAAPBIH KOCa ajIFaH/a, KOPEKTIK Anaiila TPOIONUCTIH IPOTEOJIN3 HITH-
KOMITOHEHTTEP/IiH MPOTEOIIN3 aPKbUII bIIBIPAybIHA JKECiH/Ie TY31JeTiH epKiH aMHHKBIIKbIIIapFa acepi
oKeyl MyMKiH [2]. QJTi TOJIBIK 3ePTTEAMEreH. [pIMIIIKTIH MiCII-KeTimyl
Ewmki cyti >kaHyap akybI3bIHBIH, Gocdop- Ke31H/Ie )KYPETiH MIPOTEO0IN3 ASM/IK KACHETTEp MEH
JTBTH, MaWIBIH, JTAKTO3aHBIH KOHE MUHEPAIIAPIBIH OMOXKETIMIUTIKTI apTTHIPFaHBIMEH, OaKbLIayChI3
(acipece KaNbIMAIH) KYH/IbI KO©31 OOJIBINT TaObLIa bl MHKPOOTHIK OCJICCHILTIK OOr/ie qomMIep MEeH KOPEKTIK
JKOHE JIeHCayJIbIKKa KeNTereH naiaacel 0ap. OHbIH 3aTTap/IblH  JKOFAIyblHA oKellyi MyMKiH. Ocbl
JMNAATEP] Mail TYHIpIIIKTEpiHiH KilIKEHTal Meepi 3epTTey/e MPOIOINC MUKPOOHOJIOTHSIIBIK OPTAaHbI
MEH KBICKa >XOHE oprama Ti30eKkTi Mail KpIi- TYPaKTaHABIPHII, TPOTEOIN3II MOAYJIIAIUSIAY ap-
KBUIIAPBIHBIH KeIl OOJyblHA OaillaHBICTBI KAKCHI KbUTbI aMUHKBIIIKBULIBIK KypaMJibl CaKTayFa HeMece
CIHIMIUTIKTI KAMTaMaChI3 €TE/]. JKakcapTyFa BIKIAT eTeli JereH THUIloTe3a
CoHbIMEH KaTap, CHUBIp CYTiHEH aibIpMa- YCBIHBUIAIBL.
IIBUTBIFBI, €Ki CYTiHIH aKybI3Japbl eMipre Kayin 3epTTeyiH MaKcaThl — MPOHOJIMCTIH SPTYPIli
TOHIIPETIH ayieprus TyasipMaiabl. Emki cyTinin KOHIICHTpAIHsIIapbIMEH OalbITBUIFAH €IKi CYTIHeH
aKybI3AapbIHIAFh] B-Ka3enH/os | -Ka3euH KaThIHACK JalbIHIATFAH XKYMCaK ipiMILIKTEr] KaJIlbl KoHe 60¢C
(70%/30%) ana cyTiHIH KYpaMbIHa KaKbIH, Oy - AMUHKBIIIKbLIIAPHIHBIH TPO(PUIBACPIH 3ePTTEY JKIHE
Ka3eWHHIH TMpoTea3a (EpMEHTTEpiHE >KOFaphl e3repicTepi (YHKIIMOHAIABIK TaMaKTaHy TYPFbI-
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chlHaH Oaranay. 3epTTey MaKcaThIHa COKec KeJeci
MiHICTTEP KOUBIIIBL:

- CEHCOPIIBIK KAaCHETTEPIiH aifiKbpIH 03repyiHe
XKoa OepMel, NPOMOJUCTIH OHTAWNbI EHTi3y
MOJIIIEPiH HeTi3leY;

- M-04-38-2009 omicTemecine colikec Karmi-
JSPABIK  AMEKTpodope3 omici apKplUIbl aMHH-
KBIIKBUIABIK KypaMIarbl e3repicTepli CaHIBIK
TYPFBIAH TAIAY;

- cakray OapbIChIHIIa ©HIMHIH MHKpPOOHO-
JIOTHSIIBIK JKOHE (DU3HKA-XUMHUSUIIBIK, TYPAKTBUTBIFBIH
aHBIKTAY.

3epTTey HBICAHBI:

- AJIMaTb! OOJIBICHIHAA ©CIPLICTIH aHTIIO-HYOH
TYKBIMBIHAH AJIBIHFAH €IIKi CYTi (MaiTbLTBIFHI 4,290,
TUTPAl  KBIIKBUIABIFE  18°T,  comaTWKaibiK
Kacymanap causl <5x10°%/mu).

- Me3o(huibi ambITKbl MUKPOOPTraHM3MIIEPI:
Lactococcus lactis subsp. lactis sxame Leuconostoc
mesenteroides (modumH3anMsIIaHFaH, TIPIIUTIK
kaoineti - 10° KOE/T).

- Mukpobuanasik pepment: CyTTi yitbiTyFa
apHaJFaH MHUKPOOHWANABIK (EepPMEHT, KypambIHIa
xuMO3uH - 85%, memcuH - 15%, depmenTTiK
oencenainiri - 2000 UMKV /r.
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- IIpomonmc. 3eptrey *)yprizy OapbiChIHIA
JKEPTUTIKTI OMapTaliapiaH ajabIHFaH IIAKI TPOTIOJTHC
KOJaHBULIBI. [IpOnOMMCTeH 3TaHOMABI CHIFBIHIBI
navieinay yuriH 70% TaramIbIK 3TaHON Taiija-
JAHBUIABI. DKCTPaKIUsIAY MPOIECci MINKi3aT TeH
epitkimTiy 1:10 (wW/v) KateiHackHAR, S0°C TemMriepa-
Typaga 24 carar OOWBI TYPaKThl apanacThIpy
YKaFIaibIHIA Ky3ere achIphuiapl. Keiin OmoakTHBTI
3aTTapbIH KOHIICHTPAIWSICHIH apTTHIPY YIIIH 3TaHOI
OynaHIBIPY SJIICIMEH illiHapa JKOUBLUIIIBL.

- Ac Ty3Bl. 3epTTey/ie TEXHOJOTHSIIBIK
Makcarra Tazanbirsl 99,5% Gonarei ac Ty3sl (NaCl)
KOJITAHBUIBL.

3eprrey OaphichiHma Oakbuiay — yIIrici
OMONIOTHSUTBIK aKTHUBTI KOCIACKI3 JIAMBIHIAIBL.
Toxipubemnik >xympIcTapa ipiMITKTIH 4 HYCKachl
naieiHnanap: 6akeuay yarici 0% sxoHe mpomnosmc
skctpakTeiHbH 0,5%, 1,0% sxone 2,0% memuepnepi
KOCBUIFaH VI ToXipubenik ynri. Opbip yiri
MAPTHSICHI TOPT PET KaWTaJIaHbIN TaibIHAAIbI, OYIT
aJIbIHFaH HOTHIKEIJIEP/IiH CEHIMIIUTITIH KOHE CTaTUC-
TUKAJBIK TYPFBIIAH HETI3/IUTITH KAMTaMachl3 eTyre
MYMKIHZIK Oep/Ii.

3epTTey 0OBEKTIIEpiHE COMKEC MPOIIOJIUC
KOJTAHBUTFaH JKYMCAK, ipIMIIIK OHIIPy TEXHOIOTHSCHI
(cyper-1) a3ipieHi.
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Cyrri KadbL1AaY,
CamnacblIH TeKcepy, Ta3anay

!

CankpIHaaTy
10-12°C neiiin

!

CyTrTiH xeTinyi
cyT xketimyi 8-12 carat

!

ITacrepaey
72-75°C, 15-20 cexk.,
keitin 32-34°C neifiH canKpIHIATY

|

ITpomoJiic CHIFBIHABICHIH KOCY
cyT keneMine Gaitnanbictsl 0,5%, 1%, 2%

!

CyrrTi yiibITy
Moiiek pepmentin kocy 32°C temmneparypana, y3akToirbl 40-60
MHHYT

!

IpiMinik MaccachblH MEXaHUKAJIBIK OHAEY
10-15 muHyT O0IiBI apanacTeipy, 1-2 cM Tekmenepre Kecy

!

Kaasmmray
[epdopanysiianFal KaIbIITapFa KAIBIITAY,
18-20°C temneparypana

Ipecrey
20-30 MuHYT 0O¥ibI ©3MITHEH MPecTey

|

Tyznay
CANIKBIHIATBUIFaH ipIMINIKTI KAHBIKKAH TY3/IBIKTA TY3/1ay
(18-20% NaCl) 10°C
!
Cakray
mosumepiti Kanrramana 8-10°C temneparypaza sxoue 85-90%
CaJIBICTBIPMAJIBl BUIFAJIIBUIBIKTA 5-7 KyH O0#isl pH

Cyper 1. )Kymcak ipiMIIiik gaiibiHIay TEXHOJIOTHACH

3epmmey mamepuanoapvi Mem a0icmepi

AMuHKbIUKBLIOBIK KYpamovl anvikmay M-04-
38-2009 omicremenik HYCKayJbIFbIHA COMKec
KaIMWUTIPIIBIK 3JeKTPodope3 o1iciMeH KYPri3ijii.
Tanmay Lumex ¢upmaceiabie «Elforuny kamwi-
JSIPIIBIK ANIEKTpodope3 KyleciHae OpbIHIaIIbL. Oic
AMHHKBIIIKBULIAPIBI  OJIEKTp OpiciHme KO3Fall-
FBIITHIFBI OOWBIHINA 0OJTy MPUHIIMITIHE HETI3IeNTeH
YKOHE OJIap/IbIH CaHJBIK 9pi camaiblK KYpaMbIH A9J1
aHbIKTayFa MYMKIHAIK Oepeni. 3epTTey OapbiChIHaa
QJIBIHFaH JIEPEKTEP CTAHAAPTTHI KAIUOpIIey epiTiH-
JiJIepiH maiganaHa OTBIPBIT OHICI I, all HOTHKEIep
AMHUHKBIIIKBUIIAPBIH MaccajblK YJeci peTiHie
ecenTeni.

AMUWHKBIIIKBUIIAP/ABIH ~ CAaHMABIK — KYpambl
CTaHAAPTTHI KaJMKOpJey epiTiHIIepiH nainanany
ApKBUTBl aHBIKTAIABL. AjbiHFaH aepekrep 100 r
OHIMI€ INAKKAHIAFbl 0OC aMHHKBIIIKbUIIAPbIHBIH
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memuepi (Mr/100 r) Typinae Kaiita ecenreni. Opoip
Tangay KeMiHAe TOPT MOpPTE OPBIHAANBIN, HOTH-
JKEJIEPIIH OpTallia MOH/IEPI MIbIFAPbUIIbL. AJIBIHFaH
KOPCETKIIITEp KeHIHHEH CTaTUCTUKAIBIK OHACYCH
OTKI3LIAL.

Qusuxo-xumusansvik napamempiep. bliranapl-
JelK (memre kenrtipiired, ISO 5534:2004), maii
(Cokcexier axcrpakuusicel, 1ISO 1735:2004), sxanrsi
akybi3 (Keempaan omici, Nx6.38, 1ISO 8968-1:2014),
pH (norennmomerpusiibik, Hanna HI 2211).

Muxpobuonoeusinelx, 3epmmeynep. MuKpoOHo-
JIOTHSUIBIK, KOPCETKIIITEPl aHbIKTay YHUBEPCUTETTIH
AKKPEUTTETeH OKY-FhUIBIMU 3€PTXaHACBIH/IA XKYPri-
suigi. 3eprrey OapbiChiHAA YIATUICPIIH O KasIbl
TIPIIUTIKKE apamabpl MUKpoopranu3Maep cadsl 1ISO
4833:2013 cranmapThiHa CoOHKeC KOJIOHUS CaHbI
arapbIHJa, ilek Taskiaiapsl To0b1 ISO 4832:2006
TananTapblHa cafl KYJATiH-KBI3BLI OT arapblHaa
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aHpIKTaIABL. Listeria monocytogenes mukpoopra-
Hm3mi ISO 11290-1:2017, cradunokokkrap ISO
6888-1:2021 omicTremenepiHe colikec 3epTTENi.
Bapneik Tanmaynap xertinyinig 1, 3, 5 xone 7-
KYHIEpIHAE OKYPTi3ilim, anblHFaH HOTIDKEIEep
KOJITAHBICTAFbI HOPMATUBTIK KY)KAaTTap TallanTapbiHa
coliKec eHIeN i XKoHe OaralaHIbI.

Cencopnuvix 6azanay: baranayra ipikrenrexn
capanmburap ToOBI (n=15) >kxyMcak IpiMIIIK
YATUIEePiHIH JOMiH, KYPBUTBIMBIH, XOIII HiCiH, TYCiH
JKOHE FKAIIIIbI KOJIAMIBUIBEBIH 5 OaIbIK MeI0HUKAIBIK
mrkana oowprHIma (1 — eTe Hamap, 5 — eTe XKaKChl)
anbikTagel. baramay ISO 8589:2007 crammapTtsl
TaJanTapbiHa colikec OaKbLIaHATHIH KAPHIKTAHABIPY
XKOHE CBHIPTKBI (paKTOpiapAaH OKUIayJaHFaH
XKargainapna OKyprisingi. AJBIHFaH —JIepeKTep
CTaHIAPTTAIFaH CCHCOPJBIK TaJJay TalanTapbliHa
CcoliKec OHIeNIi KoHEe OaralaHIbI.

Cmamucmuxanvix manoay: CTaTHCTHKAITBIK
eHney Python Oarmapnmamanay oprachlH KOJIaHa
oteipbin kyprizinai (NumPy v1.26, SciPy vl.11,
Statsmodels v0.14). AnpiHFaH IEepeKTepAiH Tapa-
JYBIHBIH KaJBIMTRUIBIFGI Lanmpo—Y uik xputepuiti
apKBUIBI TEKCepiii. YIrinep apachlHAaFbl ailbipMa-
HIBUTBIKTApIbl Oarajnay ymIiH Oip akTbl AHMCIEp-
cusnblK, Tanaay (ANOVA) KoJmaHBUTBIIN, TONTAp
apachIHaFbl XKYITHIK CANbICThIPYJIap TyKH ChIHAFbI
KOMETIMEH YYPri3iiii, CTATUCTUKAIIBIK MAaHbI3IbUIBIK
neHrerii p<0,05 nen xaOburmasmel. [Ipormommc

Mejepi MeH 00C  aMHHKBIIKBULAAPBIHBIH
KOHIICHTPAIMACH apachIHAAaFbl e3apa OailaHbIc
[Mupcon koppensuust ko3hGUIHEHTIH (p) ecenTey
APKBUIBI TAJIIAH/IBL.

Hoamuorcenep sicane onapovt mankpLiay

[IpomonucTi enrizy puTFaNIbH ((heHOIABIH
CyMEH opeKeTTecyiHe OalmaHbicThl) oHe pH
(TIpOTIONTMCTIH KBIIIKBIT KOMITIOHEHTTEpiHe Oaiia-
HBICTBI) 103aFa Tyl i TOMEH/IEYiHe OKeIIi, al Mai
MEH aKybl3 MOJIIepi TYPaKThl OONBIN Kauabl, Oy
YHUBITBIHIBI TY31TYiHIH aiiTapibIKTai Oy3bITybIHBIH
XKOKTBIFBIH Kepcereni [5]. [Ipomomucti GipikTipy
BUTFNIBIH  ((DEHONIBIK KOCBUIBICTAPABIH CyMEH
OalinanpicybiHa OalinaHbICThl) koHEe pH (Kodeun
XKoHE (epyNl KBIIKBUIIAPBl CHAKTHI KBIIIKBLT
KOMITOHEHTTEpAiH ylieci) OipTiHaen TeMeHIeyiHe
OKEJIIi, ]l Mai MEH aKybI3 MeJIIIepi Cy30eHiH )KaKChl
caKTalyblHa OalIaHBICTBI ©CTi. THUTpPJICHETIH
KBIIIKBUIABIK ~OpTamia JeHreiine apTTel, Oy
OakpUIaHATHIH ~ AIIBITy MOPOLECiH  KepceTel.
blnFanapubik, PH skoHE THTPJICHETIH KbIIIKbUTIBLIBIK
KepceTkimTepi OoibiHIma 1% XoHE OJaH KOFapbl
KOHIICHTpAIMsUIapa MOHII  albIPMaIIbLIBIKTAP
anbIKTaAB (p < 0,05). Maii MeH akybI3 Meiepi
OOWBIHIIA ~ aHBIPMAIIBUIBIKTAP  CTAaTUCTHUKAIIBIK
TYpFbIIaH MoHCi3 60msl (P > 0,05). Bakpuiay yrici
peTiHAE MPOIOJUC KOCBhUIMaraH eIIKI CYTIHCH
KYMCaK IpIMIITIK aJbIH/IbI.

Kecte 1. IIpononuctiH opTypii KOHLUEHTpALMIChl 0ap elIKi CYTiHeH AailblHIalFaH JKYMcak IpiIMINIKTIH (u3uKa-

XUMUSUTBIK Tapametpiiepi (optaia £ SD, n=4)

IMapamerpJiep Bakpiiay yJrici MPONOJIHC
0,5% 1% 2%
blnranasuisik (%) 625+14 61,7+1,3 60,8+1,2 592+11
pH 4,72 £ 0,05 4,68+ 0,04 4,65+ 0,04 4,58 + 0,03
Maii (%) 21,2+0,6 21,0+ 05 20,9+ 05 20,7+04
Axys13 (%) 19,4+ 05 195+ 04 196+ 04 19,8+ 05

[ponomnuc >xoFapbl Jo3aFa ToyelIai MUKPOOKa
KapChl THIMAUTIKTI KOpceTTi: 2% KOHIEHTPAIMACHI 5-
Il KYHI'e JIeHiH aHbIKTaJIaThIH MATOrCHCP/I JKOMBIII,
YKaJIIbI CAHBIH 7-11Ii KYHre JeHiHri 0aKpl1ay TOOBIMEH
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CaNBICTBIpFaH/a 2 ecere azaiapl. bynm MUkKpoOHo-
JOTHSIIBIK ~ TYPAKTBUIBIK — MPOTEONU3/IH — KYIITI
Kypyiue siknain etrti (Kecre 1).
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Kecre 2. IIpomonmc KOHIIEHTpaIUsIChIHA OalIaHBICTHI eIIKi CYTIHeH JalbIHIAIIFaH )KYMCAK ipIMITIKTET] MaTOreHIiK

MukpodaopanbIH Tipmiik ety nuHamukacs (log CFU/T)

Mukpoopranuzm Kyn Bakebuiay yarici (log TPOMNoJIMC
CFU/r) 0,5% 1% 2%
1 2 3 4 5 6
Tipi xxacymanap sy 1 4,65+0,12 452+0,11 4,38+0,10 4,21+0,09
JKAIIIBI CaHbI 7 5,08 + 0,15 4,40+ 0,13 3,95+0,12 3,26+ 0,10
Staphylococcus aureus 1 3,32+0,08 3,18 £ 0,07 2,91+ 0,06 2,65+ 0,05
7 3,73+£0,10 2,85+0,08 <20 <20
Listeria monocytogenes 1 3,15+ 0,07 2,98 = 0,06 2,72+ 0,05 2,45+ 0,04
7 3,49+ 0,09 2,51 +0,07 <2.0 <20
Coliforms 1 2,94 + 0,06 2,81+0,05 2,59+ 0,05 2,36 = 0,04
7 3,41+0,08 2,48 = 0,07 <20 <20

*Bapavik momenoeynep 1% owcone odan srcozapuvl kepcemxiumepoe CMamuCmuKanblK mypesloan MaHOI 60161n mabwliobl

(p <0,01).

ToxipubOemnik 3epTrey OapbICBIHAA KYMCAK
IpIMIIIKTIH TOPT HYCKACHIHAAFBI |7 aMHHKBIIIKBI-
JBIHBIH, MOJIIIEPi Typaibl MONIMETTEp AallbIHABL:
0akplIay YATICI JKOHE OSTaHONABI  IPOIIOJIUC
akeTpakThiH 0,5%, 1% xoHe 2% KOHLEHTpaLusnIapbl
6ap 3 yirici (2-kecte). 3epTTey IPIMIIIKTIH KETUTYiHIH
7-m1i kyHi, 8—10°C TemnepaTypaza ;Kypri3iii, Oyt
KYMCAaK IpIMIINIKTepre TOH CTaHAAPTTHI JKETLTY
Mep3iMiHe COMKeC KeJiedi. AMUHKBIIIKbUIIAPbIH
XKalmel Mejmepi O0akpuiay yiricinge 192,4 mr/r

JieHreiiHae 00k, 2% Mpornoyuc KOChUFaH YIIriae
200,2 Mr/r-Fa aeiiiH e3rep/i.

Toxipubenik Hyckanapma Oavikanran 3,3-4,1%
apajbIFbIHIAFel OYJl ©CiM elIKi CYTiHEeH AalbIH-
JAMATHIH 1PIMIMIKTEpre TOH TaOWFU ayBITKYyJap
IIETiHeH MIBIKMaiBL. bip dhakTopibl AuCTIepCHsLTHIK
TaJIZIay HOTHOKENEpi OOMBIHIIIA aHBIKTAIFaH albIpMa-
NIBUTBIKTAD CTATUCTUKAJIBIK TYPFBIIAH MOHII JIeT
TaHbUTFaH koK (p > 0,05).

Kecre 3. JKanrbl aMUHKBIIKBIIBIHBIH MOJIIIEP] (MI/T KYpFaK 3arT, /-1ili KyH)

Ne AMUHKBIIKbUIBIHBIH AKymcak ipimuik yarisiepi
KypamMbl Bakbuiay MPOIOJHNC
0,5% 1% 2%
1 | AcnaparuH KbIIIKbUIBI 158+11 16,0+ 1,2 16,2+ 11 164+12
2 ['myTaMuH KBIIIKBLTBL 425+ 28 42.8+29 431+29 43,8+ 3,0
3 | Cepun 10,4+0,8 10,5+0,8 10,6 £ 0,8 10,7+0,9
4 JBIZ000%050 6,2+05 6,3+05 6,4+05 6,5+0,6
5 T'nctuona™ 51+04 6,2+04 6,3+ 04 6,45+ 0,5
6 ApruHuH 79+0,6 8,0+ 0,6 8,1+0,6 8,2+0,7
7 | Tpeorun* 8,2+0,7 8,8+0,7 8,8+0,7 9,0+0,8
8 | AnmanuH 9,3+0,7 9,4+0,7 95+0,7 9,6+0,8
9 | Ilponun 242+19 264+20 26,8+2,0 271+21
10 | Tuposun 8,4+0,6 8,56+0,6 8,6 +£0,6 8,7+0,7
11 | Bamun* 13,2+09 13,3+ 1,0 13,4+1,0 13,7+1,0
12 | Hucrun 48+04 49+04 5,0+04 51+05
13 | Usoneiirua™® 3,6+0,3 3,7+0,3 3,8+0,3 39+04
14 | Jledimuna* 8,2+0,6 8,3+0,6 8,3+0,6 8,5+0,7
15 | ®denmnananna™® 184+12 185+ 13 18,7+ 13 190+14
16 | JIuzum* 9,1+0,8 9,2+0,8 9,2+0,8 9,3+0,8
17 | Tpunrodan* 143+10 145+11 146+11 149+11
*Anmacmeipviimaimoln  amMunKbiwKblioap. Ewxanoai atumapnvikmail memwep acepaepi aHbIKMAIMaobl
(p>0,05).
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EH aiikpIH e3repicTep jKeKelereH aMUHKBIII-
KbIIAapbl OoiBIHINTA OalKaabl. ATal adTKaH#a,
MPOJIMHHIH JWHAMUKACHl €peKIie OONIbl: OHBIH
Medepi 6akpuiay yiaricinae 24,2 mr/r kypaca, 2%
MIPOTIONNC KOCBUIFaH Hyckama 27,1 mr/r-ra aeitin
aptTel, srHU ociM  12,0% neHreiinme OOJIBI.
[pormoic KOCKUTFaH €IIIKi CYTIHeH JKacaliFaH KYMCaK
ipiminikre nponuH Memuepiniy 12,0%-Fa apTybl cyT
aKyBI3IaPBIHBIH ©3repyiMeH OaitnanbIcThL. [Ipormomic
KYpPaMbIH/IaFbl OWOJIOTUSIIBIK OCJICEHIII 3aTTap
Ka3eHHICpAiH bIABIpay YAepicCiHe ocep eTil, MpOJIHHTe
0aif ¢dpaxmusutapabiH O0emiHyiH kymeidTeni. Emxi
CYTiHIH aKybI3/bIK KypaMblHAa [-Ka3eHHHiH yJieci
KOFapbl OOJFAHABIKTAaH, OYJ1 aMHHKBIIIKBIIBIHBIH
Menepl alKBIHBIpAaK apTagsl. lIpomonwcTiH
AHTHOKCHUIIAHTTBHIK KACHeTTepl aMUHKBIIIKbLIIaphI-
HBIH TYPaKTBUIBIFBIH CaKTayFa BIKIAJT €Till, OJIAp/IbIH
OHIM KypaMbIHJIa JKWHAybIHA JKaFnai >xacaumpl.
[lponma emki cyTiHIH [(-Ka3eWHIHIH HeTi3ri
AMUHKBIIIKBUIIAPBIHBIH Oipi OOJBIN TaOBLIA/IBI KOHE
IpIMIIIKTEpAEri XOIl HiCTi KOCBUTBICTapAbIH (2-
areTwit-1-upponH xoHe T.0.) Ty3imyiHaeri 6acTsl
MPeKypCopIIapAbIH KaTapbIHa )KaTa bl

[IponuH MemmiepiHiH apTybl MPOIOIUCTIH
Oerme MUKpo(IOpaHBIH JaMyBIH TeXeyiMeH
OaifmaHpICTBI OOyl MYMKiH, cebebi MyHnmait
MuKpodIiopa cyOcTpaTrTap YIniH 0dacekere Tycimn

HEMECe 3r¢ CIEIUPUKAIBIK POoTea3aiap/bl TY3Yi
BIKTAMaJI. TapMakTanraH Ti30€KTI aMHUHKBIIIKBLI-
JIapbl — JICUIIMH, U30JICHIINH KOHE BaJIMH OOWBIHIIIA
JKUBIHTHIK ociM 3,8—5,1% apalbiFbiHIa TIPKEIIi:
newtma 3,3%-ra (18,4-ter 19,0 Mr/r-ra npeiin),
moneitua 8,3%-ra (3,6-man 3,9 mr/r-ra meiin),
BanuH 3,8%-ra (13,2-nen 13,7 mMr/r-ra Jieiiin) apTThL.
Byl aMUHKBIIKBUIIAPHI OYIIIIBIKET aKybI3bIHBIH
CHHTE31 MCH SHEPIHs aIMaCybIHIa MaHbI3IbI [6].

JIuzun memmepi 4,2%-ra ecin (14,3-ten 14,9
MT/T-Fa JIeliiH), OHIMHIH aMHHKBITIKBIIIBIK TCHIC-
pIMiH JKaKcapTThl, cebebi 0 OCIMIIK TEeKTeC
aKybI3ap/a Xui JUMUTTEYIII aMUHKBIIIKBUT OOJBIIT
caHanajipl. [ MCTHAMH MeH TpeoHnHHIH Meepi 10—
11%-ra apTThl (THCTUAMHHIH a0COMIOTTIK ©CIMI —
26,5%), OyJ1 OTapIbIH MIMMYH/IBIK (YHKIUSIIAP MEH
TeMOIJIO0MH CUHTE31HIeT peutiH kepcerei [7].

Kypambinaa xykipT 6ap aMHUHKBIIIKBUIIAP
(METHOHWH MEH IIICTHH) OONBIHIIA KOPCETKIIITEP
4,2-6,3% apanbIFeIHIA OCITI, TIIYTaTHOH OMOCHHTE31
apKbUIBI IPIMIIIKTIH AHTHOKCUIAHTTHIK KAaCHETTEPiH
JKaHama TypJie KyIenTyi MyMKiH. Jlom MeH xom vic
TY3UTyiHE KaThICAThIH aMUHKBIIIKBUIAPIBIH iIIiH/Ie
TUPO3UH 3,6%-Fa apTThl, all (JCHUNIATAHUH aiiTap-
JIBIKTali ©3repreH JKOK, OyJl IIaMajgaH ThIC
MPOTEOJTU3Te TOH alllbl JOMHIH KaJbINTacaFaHbIH
KepceTe/Ii.

a4t .................... e —— ’%' ) % .........
' 3 3
i i
I I TOT T N: HTEHPI TN S SRR §r .........
B = E' I
22z g -3
1 §: H = = = =]
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Cyper 2. J)KyMcax elki cyTiHeH jkacajfaH ipiMIIIKTIH XpOMaTorpaMMachl

Xpomarorpamma (cypeT 2) emKi CyTiHeH
JANBIHAAFaH KYMCAK IpPIMIIIK THIPOIU3aTHIHBIH
MIPOJIMH MEH JIM3UH 0achiM OOJIATHIH KIIACCHKAIBIK
npoduITiH KepceTei, Oy eHIMII QYHKIIMOHAJIBIK
TaMakTaHy YILIIH THIMII KOJZaHy MYMKIHIITIH
Kepcerei.

XKetinyl nmpouecinaeri 00¢ aMHUHKBIIIKbLI-
JIAPBIHBIH MOJIIIEPIHIH JUHAMHUKACHI MAJIIMETTEPIHE
colikec, 17 TayIik apanbiFbIHAA OapiibIK 3€pTTENIreH
HycKajiapzia 00C aMUHKBIIKBUIIAPHIHBIH MOJILIEPiHIH
apTybl Oalikanjpl. bynm KyObIIBIC Kymcak ipim-
HIKTEP/IIH JKETiTyiHe TOH OOJBIN caHAJaIbl JKOHE
HETI31HEH aIllbITKhl MUKPOOPTaHU3MJICPiHiH MPOTE0-
JIUTHAKAITBIK, OCIICCHIUTITT HOTIKECIHIIE Ka3eHHICPIIH
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BIIBIpaybIMEH TYCiHAipiieai [8]. bakpuiay yiricinme
JKETUTYiHIH 7-KYHiHEe Kapall aMHUHKBIIKbUIIAPhIHBIH
ecimi 40—-60% mmerinne Oonpl. [Tporonuc KockUTFaH
TOKIpUOEITIK YIriiepae OVJ1 KOPCETKIIII KOFaphIPaK
MOHAEpMEH cHunartaibi, 45-65% apansiFprHaa
e3repii, ©H JKOFaprel JieHred 2% mpormosumc
KOJIJIaHBUTFaH HYcKaa Tipkeii. [Tpornonrc medepi
apTKaH caibiH 00C aMUHKBIIIKBUTIAPBIHBIH KIHA-
VBIHBIH ~KYLICIO YypAici OaliKanraHbIMEH, Oy
TOYEJIUTIK CTaTUCTHKAJIBIK TYpFbIAaH Tek >1%
KOHIIEHTpaImsiapaa rana Mouai 6omaer (p<0,05).
AnMacCTBIPEUIMAaUTRIH 00C aMUHKBIITKBUTIAPBIHBIH
JKUBIHTBIK MeJIIIepi Oakpliay yITiciHAe MIaMaMeH
50%-ra, ait 2% mnporonuc KochuraH ipimiiikte 55%-
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Fa apTThl [9]. ANbIHFaH HOTHKENEp MPOMOIHUCTIH
MHKpodopa KypaMblHa ocep eTim, Oerme
MUKPOOPTaHM3MJIEPAIH JaMyblH TEXey apKbLIbI
aIIBITKBl  JakbpUIAapblHBIH - (Lactococcus  skoHe
Leuconostoc) MPOTECONMTHKANBIK —OSICCHIUTITIH
»aHama Type KymenTyi mymkin [10].

Emxki cyTiHeH jkacalraH KyMCaK CRIP ( 1 KYH CaKTaIraH)

Cypert 3. Eniki CyTiHEH )KachbUIFaH )KYMCAK IpIMIITIKTI
CeHCOpIIBIK Oaraay nmpoduisaepi (1 KyH cakrasraH).

CencopibIK Oaranay >keTinyiHiH 1-mi sxone
7-mi kyHAepi 5 OannmplK TeTOHUKANBIK IIKajla
OolibiHIIa 15 merycTaTopAblH KaTBICYbIMEH KYp-
ri3ingi. baramay 6appeiceiHa 6ec Heri3ri KepceTKimT
KapacTBIPBUIABL: JAoMi, KYPBUIBIMBL, XOIII HicCi, TYCI
JKOHE KaJIbl KaOblnanysl. Hotmxkenep 3 xoHe 4-
CYpeTTep/e €Ki yaKbITThIK HYKTE OOMBIHIIIA Oepiil,
KYMCaK IpIMIMIKTIH KbICKA MeEp3iMIl JKeTiry
MIPOLIECIHE KOPCETKIIITEP/IiH 63repy TUHAMHUKACHIH
Oakputanael [11]. 2% mnpononuc KOHIEHTpaIus-
CBIH/Ia IIPOIOJIMCKE TOH 9JICi3 MIaNBIPIIBI HOTANAP-
JIBTH Tiaiina OOFaHbl OalKas/Ibl, aaifa YHBITKBIHBIH
HEFYpJIBIM ycaKk opi OipKelki KYpPBUIBIMBIHBIH
KaJIBINTaCybIHA OAMIaHBICTHI IPIMITIKTIH KYPBUTIM-
IOBIK KacuerTepl >kakcapapl. JKanmbel anraHna,
OHIMHIH KaObUIaHy JNeHrell e3repicci3 Kasibl, ajl
CEHCOPJILIK ~ Oarajay KOpCEeTKIIITepl  IKEeTUTy
OapbICBIHIA TYPAKTHI O0IbI [12].

Kopvimuvinowt

3epTTey HOTHXKENepi MPONOJINC KOCTIACHIHBIH
KYMCaK eMIKi IpIMIITiHIH aMHUHKBIIKBUIIBIK
KypambiHa Oeiriyi Oip Iopekene acep eTeTiHIH
kepceTTi. [Ipormonuc KOChUIFaH YATiJIep/e aHbIK-
TaJIFaH aMUHKBIIIKBUTIAPBIHBIH KOIIIUTITT O0MBIHIIA
MeJIIIEpAiH apTyhl TipKendi. Ocim AeHreni spTypai
0osmbl  JkoHe 7-26%  apalbIFbIHIAA  ©3rep/i.
AVKBIHBIpaK e3repicTep MpOJIUH, JI3WH, JCHIIUH
MEH HM30JICHIIMH, METUOHMH KaHE apruHUH OOMBIHIIIA
Oaiikansr [13].

[MaToren i *koHe MIAPTTHI-NATOTEH/II MHKPO-
opranmmuepain (S. aureus, L. monocytogenes,
KonuQopManap) 1aMybIHBIH alTapiIbIKTail Texemyi
cyOcTpaTTap yuIiH O9CEKeNIeCTIKTIH TOMEHACYiHe
okeneni. Ockbl skarnmaiia Me30(QHIbII ANIBITKBI
MHUKpOOpraHu3MJiepi, atan aidTkanaa Lactococcus
JkoHe Leuconostoc TyeIcTacTaphl, Ka3eHHICPIiH
BIIBIpAyBIH OeNICeH IipeK Ky3ere aceipaasl [14]. by
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[TpononucTi Kocy 60¢ aaMacTHIPbUTMANTHIH
aMUHKBIIKBUTIAPBIHBIH KaJIIbl KypambrH 9,4%-ra
apTTBIpyFa BIKOAN €TTi, Oy MaTOTeHIiK MHKPO-
(hytopaHbIH 0achUTYbIHA OANTaHBICTHI MPO-TCONU3IIH
YKOFapbUIAybIH KOPCETeIl.

~

Cyper 4. Eniki CyTiHEH jKacaliFaH )KYMCaK ipiMITKTiH
CeHCOPIIBIK Oararay npoduibaepi (7 KYH caKTasFaH).

KYOBUIBIC ipIMIIIIKTIH JKETLUTY MPOIIECIHE TPOTEOIN3
KapKBIHABUIBIFBIHBIH, apTYBIMEH KaTap JKYpelli.
[IponuH MemIepiHiH KOFapbUIaybl OCHI TYPFhIIA
€peKIe Ha3ap aynapajisl, cededi o 1oM MEH XOIIl
WICTiH KaJbINTacybIHa KATHICATHIH KOCHUIBICTAPIBIH
Ty3i1yiMeH OalIaHbICTHI.

JIuzun MeH TapMakTanFaH Ti30eKTi aMHH-
KbIIIKbUIAAPBIHBIH (JIEHIINH, W30JeHLINH, BajMH)
MOJIIIEPIHIH ©Cyl aKybI3[IbIH TaFaMJbIK KYH]IbI-
JBIFBIHBIH JKaKcapFaHbIH KepceTedi. byn amuH-
KBIILIKBUIAAD OHOJIOTHSUIBIK TYPFBIJAH MAaHbI3/bI
OO0JIBITI TAOBLTAIBI )KOHE OJIAPIBIH YIIECIHIH apTybl
OHIMHIH aMHHKBIIIKBUIIBIK TEHIEPIMiHE OH ocep
ereni. ©OpedM JAEpeKTEpPMEH  CaJIbICTBIPFaHIa
aIBIHFaH MOHJIED CIIKi CYTIHEH OHIIIPLIETiH KyMCaK
IpIMIIIKTEp YIIiH TOH MIEKTEpJIeH acaibl.

KykipT Kypamibl aMHUHKBIIIKBUIIAPBIHBIH,
ocipece METHOHHHHIH CaJBICTBIPMANbl  TYpAE
’KOFapbUIaybl IPIMIIKTIH TOTBIFY IpOIecTepiHe
TO3IMIIUTITIH apTThIpybl MyMKiH. COHBIMEH KaTap
THPO3HH MEH ceprH OOoibIHINIA OalfKaIFaH eciM TeK
NPOTEOJIN3 HOTIXKECI FaHa eMec, MPOIOJIUC
KYpaMBbIHIaFbl OMOJIOTHSIIBIK OCJICeH/II 3aTTapIbIH
BIKITAJIBIMEH JTe OaiTaHBICTHI 00TyBI BIKTHMAI [15].
OprasonenTUKajiblK Oaranay HOTHXKeJIepl Mpomo-
JICTIH 2% JIeHiHTT MOJIIIIEpe KOJIIaHbLTY bl OHIMHIH
KaJITbl canachlHa Tepic dcep eTIEHTiHIH KOPCETTi.
OJICi3 IWeNTEeCiH peHKTIH Nakiaa 60ysl KaObUIIaHy
JEHIeiiH TOMEHJETKEH JKOK. AJIBIHFaH HOTHXeJIep
MPOTIONIMCT] JKYMCAK eIIKi ipiMIIri eHaipiciHje
KOJIJaHy TEXHOJOTHSUIBIK TYPFBIIAH HeTi3AereH
JKoHE (PYHKIMOHANABIK OarbITTaFrbl OHIM aiyFra
MYMKIHJIK O€PETIH ToCIT eKEHIH KOpCETeIi.
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MAMCBI3JAHABIPBLIFAH EIIKI CYTIHEH HOT'YPT OHIPY TEXHOJIOT HSICBI
"KOHE OHBIH TAFAM/IbIK-®YHKIIMOHAJIJIbIK KACUETTEPIH 3EPTTEY

iry
r MOXKHUT L JTH.C. MAIITAHOBA
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Y1 KYJPEHOBA ,25.K. OCIIAHOBA
(* «C.Celiyy/iInH aTBLIHAAFDI KA3aK arPOTeXHAKAILIK yauBepcuTeTi» KeAK, Kazakcran Pecny0mkacel,
010000, Acrana K., KeHic 1aHFBLIBI 62.
2«Alikhan Bokeikhan University» BBM, Kazakcran Pecniyéankacel, 071411, Cemeii K., Monriaik ex 11,a)
DieKTpOHHAsI M0YTa aBTOpa-KoppecrnoHaeHTa: 0spanova93-93@mail.ru*

CoHzbl JHcbl10apbl OeHCaynblKmbl CAKmay mMeH OYpoic mamakmany maceenepine 0ezeH Kbl3bl2yuibliiblKbLH
apmybvina daiiianpicmpl cym oHiMoepine, COHbIY, iWinoe ewiKi cymine 0ezen Cypanvic mypaxkmol mypoe ocin Keseoi.
Ewrki cymi o3inin scozapvi ma2amowvlK KYHOBLIbIbY, MHCEHIN CIHIMOINZ cane 2unoannepzendi Kacuemmepimen
epeKuienenin, emoiK-npopuiaKmuKaIvlk mamaKkmanyoda, COHbIMEH KAmap Cuvlp Cymine annepeusacol oap aoamoapza
apuanzaun danama onHim peminoe KeHinen Ko0a0auvlyoa. Maiicol30anobIpulizan ewiKi Cyminen Heacan2an uozypm
Ka3ipei 3aman2el canayammol mamakmany Ka2uoanapwulHa caili KejiemiH, moMeH Kanopusaivl 3pi naudanvl OHim
0onvitn maodwvinadvl. byn zepmmey scymuicoinoa mancul30anobIPLLIRAH eWKE CYmiHeH auiblinblian Cym OHIMIH
OHOIPY MEeXHON02UACHL KAPACHMBIPLLIbIN, OHBIH (DUIUKA-XUMUATIBIK, OP2AHOJENMUKATIBIK MHCIHE MAaAMObIK,
cunammamanapsl 6a2ananovl. IKcnepumenmmep 6apovicblHOa hepmenmayuanviy IJpmypai memnepamypacot (40°C,
42°C, 44°C), amvtmxpt 0o3acwt (3%, 4%, 5%), awvimy yaxermot (4 cazam, 5 cazam, 6 cazam) scane ax Kanm momepi
(4%, 6%, 8%) 3epmmenin, 6ip paxmopivl IKcnepumeHmmix 20ic He2i3iHOe OHMAIbL MEXHON0ZUAIBIK HAPAMEMPILED
anvikmanovl. Homuoicecinoe ey muimodi kepcemxkiwmep: ¢hepmenmayus memnepamypacot — 42°C, awivimipl
monuepi — 4%, awvimy y3akmoieel — 5 cazam, an Kaum monuwepi — 6% Oen 0Oenzinenoi. AnviKmanzan
OP2aHONENMUKATBIK HCIHE KYPbLAbIMObIK CURAMMAMANAD OAiibIH OHIMHIH CANACHIHBIY HCO2APbl eKEeHIH KOopcemmi.
Convimen Kamap, onimuin Kypamovinoazot C 0apymeni (0,43 0,14 m2/100 2), kanvyuii (164,5 £ 1,17 m2/100 2), maznui
(11,91 + 0,42 m2/100 2) scane memip (0,05 £ 0,001 m2/100 2) cusakmovt mukponympuenmmep, conoaii-ax 13 mypni
AMUHKBLWKBLIObIH,  007IYbl  OHBIY  (PYHKUUOHANOBIK KYHOBLIbI2bIH  0271e10eildi. Apzunun, npoaun, JaAU3UH,
AeRyun+U30aeHYUN JHCIHE BATITUH CUAKIbL AMUHKBIUKBLIOAP OYuiblKem minOepiniy KaanvlHa Keayine, a23aoazol
bencenoi 3ammapoviy cunmesine mikeneil acep emedi. 3epmmey Homudcenepi Maucvbl30aHOBIPLINRAH eUWKI
1O0ZYypMBIHIY, KYpamMbl MEH2epPiMOi, KOPbIMbLILIMbL HCOAPbl HCIHE PUIUONOZUANBIK Oe/1cendinikmi apmmolpyz2a
vIKnan ememinin kopcemmi. byn oHimOi QyHKUUOHANOBIK, OUESMANBIK JHCIHE CHOPMMbIK MAMAKMAHY CANANaPbIHOA
muimoi Konoanyza 601a0vl.

Herisri ce3aep: emki cyTi, MaiichI31aHABIPBIIFAH HOTYPT, (hepMeHTALMSA, AMBITHIIFAH CYT OHIMI,
(pU3UKO-XUMHSUIBIK KacHeTTep, AMUHKBIIIKbLIIBIK KYPaMbl, QYHKIHOHAJABIK TAMAKTAHY.

TEXHOJIOI' Sl IPOU3BOJICTBA MOT'YPTA U3 OBE3)KMPEHHOI'O KO3LET'O
MOJIOKA U HCCJEIOBAHME EI'O IMUIIEBBIX U ®YHKIIMOHAJIbHBIX CBOMCTB

' MAJKHT, *H.C. MAIIIAHOBA, *b. KAJIEMIIIAPHB,
Y1 KYOPEHOBA, ? B.K. OCITAHOBA"

(*HAO «Kaszaxckuii arporexunuecknii ynusepcuter umenn C. Ceiidgyanunar», Pecnydinka Kazaxcran,
010000, r. Acrana, np. IloGexa 62,
2 YO0 «Alikhan Bokeikhan University», Peciy6sinka Kazaxcran, 071411, r.Cemeid, yia. Manruauk ex 11, a)
DneKTpOHHAs T0YTa aBTOpa-KOppecnoHaeHTa: ospanova93-93@mail.ru*

B nocneonue 20001, 6 céa3u ¢ pocmom unmepeca K 60RpOCAM COXPAHEHUSL 300P06bsL U NPAGUIbHO20 NUMAHUSL,
Haobneoaemcs cmaduibHoe yeenudeHue Cnpoca Ha MOI0YHble RPOOYKMbl, 8 MOM YUCe HA KO3be MO0Ko. Ko3be monoko
OmMAUYUAEMCA BbICOKOT NUULEBOT UEHHOCHBIO, 1€2KOIL YCEOAEMOCHIBIO U ZUNOANIEPZEHHBIMU CBOIICMEAMU, H1a200aps
yemy OHO WIUPOKO UCROIB3YEMCA 8 1e4eOHO-RPOPUIAKMULECKOM RUMAHUU, A MAKICe KAK AIbMepHamuea 0 aiooeli ¢
annepzueii na Koposve monoxo. Hozypm, uszomoenennulii u3 06e3cupennozo Ko3vezo MoJ0Ka, npedcmasnsen coboi
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HU3KOKAIOPUUHBLIL U ROJIE3HbLIL RPOOYKH, COOMEEMCMEYIOWUIL NPUHUUNAM CO8PDEMEHHO20 300p06020 numanus. B
OaHHOIL pabome paccmMampueaenics MexXHON0ZUs RPOU3EO0CHEA (YepMEHMUPOBAHNOZ0 MOJIOUHO20 RPOOYKMA U3
00€3)1CUPEHH020 KO3b€20 MOIOKA U HPOGOOUNICA OUYEHKA €20 (PUUKO-XUMUYECKUX, OP2AHOIERMUYECKUX U RUUe6bIX
xapakmepucmuk. B pamkax sxcnepumenma 0vliu uzyuensvt paziuiunblie RApamMempsl pepmenmayuu: memnepamypa
(40°C, 42°C, 44°C), d03uposxa 3akeacku (3%, 4%, 5%), npodonscumensvnocms pepmenmauyuu (4,5, 6 uacos), a marsice
Kouuecmeo 0obaenennozo caxapa (4%, 6%, 8%). C npumenenuem 00HOYAKmMoOpHO20 IKCNEPUMEHMATILHO20 MEMOOA
ObLU OnpeodeeHbl ONMUMAbHBLE MEXHOoI02uYecKue napamempuol: memnepamypa — 42°C, doszupoexa 3axeacku — 4%,
npoooIcUmMenbHOCIYb hepmenmanyuu — 5 uacoes, Konuvecmeo caxapa — 6%. Onpedenennsle opzanonenmuuecKkue u
CMPYKMYPHbIE XAPAKMEPUCMUKU ROOMEEPOUTU 6bICOKOE KAYECME0 20m08020 npodykma. Kpome mozo, ycmanoeneno,
umo ¢ cocmage npodykma cooepycamcs eumamun C (0,43 £0,14 m2/100 2), kanoyuit (164,5 £ 1,17 m2/100 2), maznuii
(11,91 £ 0,42 m2/100 2) u aceneso (0,05 £ 0,001 m2/100 2), a maxsice 13 amunokuciom, umo noomeepricoaem e2o
dyuxyuonansvuyio yennocms. AMUHOKUCTIONMbL, MAKUE KAK APZUHUH, RPOJIUH, TU3UH, NeUUUH+U30IeUUUH U 6AIUH,
CROCOOCMEYIOM 80CCIANHOGIEHUIO MbIUEYHOI MKAHU U CUHME3Y OUOJI0ZUYECKU AKMUGHDIX 6EU{ECINE 8 OP2AHU3ME.
Pezynvmamut uccie006anus nOKA3anu, Ymo 00e3HCUpeHnbL KO3UIL oZypm umeen coalancuposantblii COCHIA8, XOPOULO
yceaugaemcs u Cnoco6Cmeyem RoevlueHul0 GuU3n0nI0ZUdecKoll akmugHocmu. JJannvlic npoOyKm Modicem Gvintb
Ipghexmueno ucnonb306an é YYHKYUOHATLHOM, OUEMUYECKOM U CHOPHIUGHOM RUMAHUU.

KuaroueBble cioBa: Ko3be MOJIOKO, 00e3;KMPeHHbIN HOTypT, (epMeHTANUS, KHCJIOMOJIOYHbII
NPOAYKT, GPU3UKO-XUMHYECKHE CBOHCTBA, AMUHOKHCJIOTHBIN cOCTaB, QyHKIHOHAJIbHOE IUTAHUE.

TECHNOLOGY OF YOGURT PRODUCTION FROM SKIMMED GOAT MILK
AND STUDY OF ITS NUTRITIONAL AND FUNCTIONAL PROPERTIES
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In recent years, due to the growing interest in health preservation and proper nutrition, there has been a steady
increase in the demand for dairy products, including goat milk. Goat milk is distinguished by its high nutritional value,
easy digestibility, and hypoallergenic properties, making it widely used in therapeutic and preventive nutrition, as well
as a suitable alternative for individuals allergic to cow milk. Yogurt made from skimmed goat milk is a low-calorie and
beneficial product that aligns with the principles of modern healthy nutrition. This study examines the production
technology of a fermented dairy product from skimmed goat milk and evaluates its physicochemical, organoleptic, and
nutritional characteristics. Various fermentation parameters were studied in the course of the experiment: temperature
(40°C, 42°C, 44°C), starter culture dosage (3%, 4%, 5%), fermentation time (4, 5, 6 hours), and sugar content (4%,
6%, 8%). Using a one-factor experimental method, the optimal technological parameters were determined:
fermentation temperature — 42°C, starter culture dosage — 4%, fermentation time — 5 hours, and sugar content — 6%.
The identified organoleptic and structural characteristics confirmed the high quality of the final product.
Furthermore, the product was found to contain vitamin C (0.43 +0.14 mg/100 g), calcium (164.5 £+ 1.17 mg/100 g),
magnesium (11.91 + 0.42 mg/100 g), and iron (0.05 £ 0.001 mg/100 g), as well as 13 amino acids, highlighting its
functional value. Amino acids such as arginine, proline, lysine, leucine + isoleucine, and valine support muscle tissue
regeneration and the synthesis of biologically active substances in the body. The research results demonstrate that
skimmed goat yogurt has a balanced composition, is easily digestible, and enhances physiological activity. This product
can be effectively used in functional, dietary, and sports nutrition.

Keywords: goat milk, low-fat yogurt, fermentation, fermented dairy product, physicochemical
properties, amino acid composition, functional nutrition.

Kipicne CIHIMIUIIr e MaHBI3IBl KpPUTEpUire aiHamyna.
Kasipri ke3eH/e TaraMm OHIMACPIHIH carlachiHa JleHcayBIKTHI CaKTay MEH OMip CaltachIH KaKCapTyFa
KOWBLIATHIH TaJIANTap alTapIbIKTal ©3repill, ojap- OarpITTaIFAH YPIICTEP/IIH KYIICHOl alllbIThUIFaH CYT
JIBIH TE€K DHEPreTUKAIBIK KYHIBUIBIFBI FaHa eMecC, OHIMJICpPIHE JeTeH KBI3BIFYIIBUIBIKTEl aAPTTHIPHIIL,
COHBIMEH Karap (PM3HOJIOTHSIIBIK 9Cepl MEH ar3ara OJIApIBIH ACCOPTUMCHTIH KEHEHUTY KaKeTTLIITiH
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TYBIHAATTBL. ByJ1 TypFblAa IOCTYpii CHBIp CyTiHe
Oaylama peTiHIE eIKi CYTi KOHE OJaH albIHATHIH
OHIMEp epeKlIe FHUIBIMH JKOHE NPAKTHKAJIBIK
MaHbI3Fa ue 0oJbI oThIp [1].

Emki cyTi ©3iHiH OMOXUMHUSIIBIK KypaMbl MEH
KYPBUIBIMABIK ~ €peKIIeNliKTepine  OaHIaHBICTHI
JKOFapbl TaFaMbIK KYHIBUIBIFBIMEH JKOHE >KCHLI
ciHIMIimiriMeH curattaiganbl. OHBIH Mai Ty#ip-
IIKTEePiHIH ycakK 0OJyhl, Ka3eMH MUIIEIUTaIapbIHBIH
KYPBUTBIMABIK ©3TELICNIri KoHe KaHBIKIaraH Mai
KBIIKBUIIAPBIHBIH CATBICTBIPMAIIBI TYPJC KOFAPHI
MeJIIIepi ac KOPHITY JKYHeCiHe TYCETiH KYKTeMeHi
a3alTell, OHIMHIH OHOJIOTHSILIK THIMIUIIIH
apTThIpajbl. OCkl KACHETTEp CIIKi CYTiH Oaanap, erie
KacTarbl ajaMiap OSKOHE apHaWbl JHETaNbIK
TaMaKTaHyJbl KOKET STETiH TYThIHYIIbUIAP YIIiH
MEepCHEeKTHBAIbl IIHMKI3aT pPEeTiHAe KapacThIpyFra
MYMKIiHIIK Oepeni [2, 4].

COHBIMEH KaTap COHFBI JKbULAAPBl apThIK
calMak, 3aT ajiMacy Oy3bUIBICTAaphl XKOHE JKYPEK-
KaHTaMbIp aypyJIapbIHbIH TapanyblHa OalIaHBICTHI
TaraM/IaFbl Mail MOIIIEPiH MIEKTey TCHICHIIHSICHI
KYIIeHin kemeni. byt sxaraait MalichI3AaHABIPBUTFaH
HEMece TOMEH  MaWIbUIBIKTaFbl  ©HIMaepre
CYpaHBICTHIH apTyblHa cebem Oonmbl. Auaiina
MalCBI3IaHABIPY YAEPICi CYT eHIMAepiHIH KypbLI-
BIMJIBIK KaCHETTEepiHe Kepi acep eTyi MyMKiH, SSFHU
KOHCHCTEHIIMSICBIHBIH JJICipeyiHe, capbicy OeniHyiHiH
KYIIICIOIHE JKOHE OPraHOJICNTHKAIBIK KOPCETKIIII-
TEepJAiH TOMEHJICYiHe oKelayl bIKTUMal. OcChIFaH
0alilIaHBICTBl MAaMChI3 €Ki CYTiHEH albIHATHIH
AIIBITBUIFAH OHIMICPAIH TEXHOJIOTHSUIBIK TYpaK-
TBUIBIFBIH ~KAMTaMachi3 €Ty ©3€KTI FbUIBIMHU
MIHJETTEP/iH Oipi O0JIbIN TAObLIA b,

Morypr — CYTKBIUIKBUIAB MHKDPOAF3aiap
OpEKeTI HOTIKECIHIIE ANBIHATBIH, Tipi MUKPOdIOpach
0ap PpyHKIMOHATABIK 6HIM. OHBIH aCKOPHITY YAEPICIH
KaKCapTYAarbl, ilIeK MUKPOONOIIEHO3BIH KaJIbITIKA
KEJTIPYJICT] J)KOHE aF3aHbIH YKaJIIIbl PE3UCTCHTTLIINH
apTTHIPYIAFbI POl FEUTBIME 3€pTTEYIIep/Ie KeHIHEH
JOTIENICHTeH. AJl eIIKi CYTl HerisiHze eHIipijrexH
Horypt Oy naiiiassl KaCHETTEPl CaKTaill OTBIPHIIL,
JKOFapbl CIHIMIUIIK JKOHE TOMEH KaJOPHSUIBUIBIK
CHSIKTBI KOCBIMITIA apTHIKIIBUIBIKTapFa ue 0onaspl [4,
5, 6].

JlerenMeH MalChI3IaHBIPBUFAH €IIKi CYTiHeH
HOTypT ©HAIPY TEXHOJIOTUSCHI JKETKUTIKTI Jopekene
KyHeneHOereH >XoHE OHIIPICTIK Karmaliapaa
KOJJIaHyFa apHAIFaH FHUIBIMA HETI3/IENTeH MapameTp-
JIepli HaKThUIAy KAKETTUNr cakTamyna. Ocipece
(depMeHTaMsT pEXUMACP]I MEH PpelenTypalibK
(dakTopnappH JaiblH OHIMHIH KYPBUIBIMBI MEH
carachlHa 9cepiH KelIeH 1i Oaranay Moceleci 03eKTi
Oombim  oTelp. OcChl  TYpFBIAA MalChI3  eIIKi
HOTYPTBIHBIH TEXHOJIOTHSUIBIK, CPEKIISITIKTEPIH 3ePT-
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TEy JKOHE OHBIH TaFaMJIbIK KYHIBUIBIFBIH Oaranay
(OYHKUIMOHAIBIK OAFBITTAFBI YKaHA OHIMIEPAL S3iprey
YIIIiH MaHBI3]bI FHUTBIMU HET13 KAJIBINTACTHIPAIbL.

JKYMBICTBIH MaKCaThI: €Ki CYTIHEH JKacaliFaH
OHIM TYpJEpiH KEHEWTy MakcaThblHaa opTYpIi
KACTarbl aJamJiapra TYThIHyFa OOJAThIH, JKOFaphl
CIHIMILUTITIMEH epeKIIeIICHETIiH MaliChI3-
JAHABIPBUIFBIH €Ki CYTIHEH HOTYpT eHAipy. by
MakcaTKa JKeTy VIIIiH allbITKbI IITaMAAPBIH 1pIKTEY,
allbITy PSKUMIICPIH OHTAMIAHIBIPY, NAMBIH OHIMHIH
OPraHOJICNTHUKAIBIK, (PU3MKA-XUMHSUIBIK, KOPCETKIII-
TepiH Oaranay apKbUTbl (DYHKIIMOHAJIBIK OaFbITTaFbI,
JICHCAYJIBIKKA TIaiIalibl CYT OHIMIH aimy ke3zenesi [8].

3epTTey HbICAaHBI: MaHCHI3JaHIBIPBIIFAH CIIKI

CYTiHEH JaWbIHIANFaH allbITHUIFAH CYT CYCHIHBI.
OKCIepUMeHTTIK 3epTTeyiep CHHBIRSH aybLIIapya-
mbUIBIK ~ yHUBepcuteTiHiH Pony  WULUMUQI
3epPTXaHAChIHAA JKOHE AJIMAThl TEXHOJOTHSIIBIK
YHHUBEPCUTETIHIH a3bIK-TYJIK OHIMIEPiHIH carachl
MEH Kayilci3mirin Oaranay >KeHIHJAETr1 FbUIBIMH-
3epTTey 3epTXaHaChIH/IA KYPri3UIi.

3eprrey omictepi: 3epTrey OapbICHIHIA
MaNCBI3NAHABIPEUIFAH €IIKI CYTiHEH ajbIHFaH
HOTypTTHIH canachlHa TEXHOJOTUSIIBIK (PaKTopJIap-
JIBIH 9CEPiH aHBIKTAY YIIiH O0ip (aKTOpIIEI SKCTIEpH-
MEHTTIK 9JiC KOJJAaHBUIABI. OHIMHIH OpraHo-
nenTUKanblK kepcerkimTepi GB  19302-2010
CTaHJapThl OOMBIHIIA OarajiaHabl. ¥ UBIHIBI KYpPhI-
JBIMBI BU3yaI[Bl Tallay XoHE capbicy OeliHyiH
0akplIay apKbuibl aHbIKTAAABL. C JIopyMEHIiHIH
MOJIIIePI XUMUSJIBIK TUTPUMETPHUSIIBIK OiCIICH
(MeMCT 30627.3-98), anm MarHu#, Kalblluil KoHE
TEMIp/iH KOHIEHTpaIMsUIapbl aTOMABIK-a0copo-
suIbIK criektpomerpusimer (MemCT 32343-2013)
AHBIKTAIJIBI. OHIMHIH MaHITBUTBIFBI SKCTPAKIUSITBIK
omicter (GB 5009.6-2016), axysI3 Memmepi
Koenpaan omicimen (GB 5009.5-2016), aMuHKBITII-
KBULIBIK KYpaMbl JKOFaphl THIMJI CYWBIKTBIKTBIK
xpomarorpadusi omiciMmeH 3eprrengi. bapibik
HOTIDKETIEp YIII KalTaiay HETi31He CTaTUCTHKAIBIK
TYPFBIIaH OHICIII.

3epmmey 20icmepi men mamepuanoapsl

Emki cyTiHeH HOTypT @HIIPY TEXHOJIOTHSUTHIK
YAepici IUKI3aTThIH CallaChlH OPTraHOJIETITHKAIIBIK,
(u3UKa-XUMUSIIBIK KOHE MUKPOOHOJIOTHSIIBIK KOP-
ceTkimTep OoibIHIIA Oaranarn KaObuIIayaH Oacra-
nmaapl, KaObUAaHFaH CYT OHIMHIH 0acTamKsl
KAaCHETTEePIH caKTay »oHe MHKpoQopa AaMybIH
TEXKEY MaKCcaThlHAAa CAJKBIHAATBUIBIN, apajIbIK
cakrayra xiOepineni. KeiliH cyT MeXaHUKAIBIK
KOCTIaJiap/iaH Ta3ajaHbIIl, KayKeT OOJIFaH )Karaaiia
MaNCBI3NAHABIPBUIABI  JKOHE  PELENTYPaIbIK
KYpPaMbIH TYPaKTaHIBIPY YIIH  KBUIBITHLIBIIT
HOpMaJIaHaJIbl, OYJI Keeci TEXHOJIOTHSUTBIK Orepa-
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UUSUIApABIH  THIMIUIITIH apTThIpYFa MYMKIHIIK
Oepeni.

OchbImaH KeHiH CYTTIH TUCTIEPCTIK KYPHUIBIMBIH
KaKcapTy, Mall TYHIpIIIKTEpiHiH arperauusichbiH
0o pIpMay KoHe TaliblH ©HIMHIH KOHCUCTCHIIUSICHIH
TYPaKTAaHIABIPY MAaKCaTBhIHAA CYTTI KBICBIMMEH
TOMOTEH/IeNe T, ajl TOMOTeH/IeTeH HKi3aT macTep-
JICHIII, BEre€TaTHBTI MUKPOAF3aap >KOUBUIBII, CYTTIH
CaHUTAPHUIBIK Kayilci3miri KaMTamMachl3 eTiieni.
[acrepreynen KeiiH cyT YHBITy ylepiCiHe OHTAITBI
XKarmaald Jkacay YIIIH CaJKbIHAATBUIBII, OCHI
TeMIleparypaa TepMO(HITBII CYTKBIIIKBUTABI OaKTe-
pusIapaH TYpPaThIH YHBITBIHABICEI EHTI3UIC],
HOTHXKECIHIE Kocmla (epMEHTAIMsUIaHBIN, CYT
KBIIIKBUTHIHBIH )KUHATYBI MEH aKybl3 KOAryJISIHsICHI
KYpeli.

YUBITY asKTaafaH COH MOTYpPTTBIH KYpbI-
JBIM/IBIK-MEXAQHUKAIBIK KACHETTEPIH TYPaKTaHIBIPY
YUIIH OHIM CaJKbIHAATBUIBIN, apanacThIPbUIBII,
OIpTEKTI KOHCHCTCHIIUSFA KENTIpiae .

CychIHBI j)xacay OapbICHIHIA MIMKI3aT PETiHAC
MalCBI3IaHAAPBIIBIFAH  €IIKI CYTi KOJJaHBLIIHI.
depMeHTaAIMSHBIH OPTYPJIIl TeMIIepaTypaapbIHbIH
(40°C, 42°C, 44°C), ambITKbI H03achHBIH (3%, 4%,
5%), hepmenTanust yakbIThIHBIH (4 carart, 5 carar, 6
carar) )KOHE KOCBUTFaH aK KaHT MediepiHiH (4%, 6%,
8%) HorypT camaceiHa acepi 3eprrengi. TexHo-
JOTHSUTBIK ~ YAEPICTIH OHTAMIBI MMapaMeTpliepiH
AHBIKTAy MaKCaThIH/Ia OPraHOJICIITUKAIIBIK Oarasay
MEH YHUBITBIH/IBI KACHETTEPiH aHBIKTal OTHIPHIIL, Oip
(aKTOPIIBI FKCIICPUMEHTTIK dJTiC KOIAAHbLTIRI [7, 9].

PepmeHTauua TemnepaTypacblHblH, OHIMHIH,
opraHornenTuKacblHa acepi

=
o
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Temnepatypa (40°C)

TemnepaTypa (42°C)

Temnepatypa (44°C)

=== QpraHoIeNTMKabIK Bafa MenLwepi

Cyper 1. ®epMmeHTaIust TeMIIepaTypachIHBIH OHIMHIH OpraHOJICITHKACHIHA dcepi

l-cyperTeH Kepim  OTBIpFaHBIMBI3JAM,
(depMeHTaMsT TEMIIepaTypachl MaiChI3IaHIIbIP-
BUTFaH eIIKI HOTYPTHIHBIH OPTaHOJETTUKAIBIK
KOpCeTKIITepi MeH YHBIHIBI KacCHEeTTepiHe eneyii
ocep eremi. 42°C TtemmepaTypaia QepMmeHTa-
[USUIAHFAH HOTYPT €H YKOFaphl OPraHOJEN THKAIBIK
Oarara JKOHE €H YKaKChl YUBIH/IbI KYPBUILIMBIHA HE
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Oomner. Temmeparypa ThIM TOMEH OOJIFaH KaFaaiia
(depMeHTaIMs TOJBIK JKYpPMEHIl, HOTMKECIHIIE
HOTYPTTBIH  KBIIIKBUIABIFBI QJICI3  OOJaabl; aj
TEeMIIEpaTypa ThIM JKOFapbl OOJIFaH/Ia CaPBICY/IBIH
KaTThl OeniHyi OalKaipil, OYJI ©HIMHIH JTOMJIIK
KACHETiH HalllapJiaTa bl
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ALLBITKbI MeLWEPiHIH 6HIMHIH OpraHONeNnTMKaCbIHA acepi

=
o
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AwWbITKbI Menwepi 3%

ALWbITKbI menwepi 4%

AWbITKbI Menwepi 5%

== OpraHosienTMKanbIK bara

CypeT 2. AUIBITKBI MOIIIEePiHiH OHIMHIH OpraHOJIeTITHKAChIHA dcepi

2—cypertTte kepceriarenaei, 3%—5% apabi-
FBIHJAFbl alIBITKBI 103aChl HOTYPT carachliHa
adiTapneikTali  ocep eremi. 4%  MemepiHe
AlIBITKbl KOJJAHBUIFAH JKaFjJaijia OpraHoJjer-
THKAJIBIK KOPCETKIIITEP MEH YIBIH/IBIHBIH KACHET-

Tepi OHTaWBl OOJIABL. AIIBITKEI MeJIIepi a3
OonraHIa — (hepMEeHTAIH JKETKITIKCI3 OoMambl, ain
MeJIIIepi apThIK OOJIFaHAa — HOTYPT IamMaiaH ThIC
KBIIIKBUIIAHBII, )KaFbIMCHI3 JOMI€ he 00Japl.

depmeHTauus yakbITbIHbIH 6HIMHIH,
opraHosienTuKacblHa acepi

=
o
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®PepmeHTaumA yakbiTbl 4  PepmeHTaUMA yakbiTbl 6 PepmeHTaumA yakbiTbl 8

Caf Caf

Caf

== QpraHoeNTUKaNbIK bafa MesLepi

Cyper 3. depMeHTaLMs YaKbITBIHBIH OHIMHIH OpraHoJIeNITHKAChIHA acepi

3-cypeTke coiikec, (epMEHTAIHs YaKbIThI
HOTYpT camacblHa aWTapibIKTaidl acep eremi. 5
caraTThIK (PepMEHTALMS KEe31H/IE OPraHOJIeTITHKAIIBIK
Oarayap eH >KOrapbl OB, a1 YUBIHIIBI KYPHUTEIMBI
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€H JKaKChl OOJIBII IIBIKTHL. Y aKbIT ThIM KbICKa 00J1ca,
(hepMeHTaLs TOJIBIK XKYPMEHIi; aJt ThIM y3aK 0oJica,
apTHIK KBIIIKBUIABUIBIK TIEH THIM TBIFBI3 TEKCTypa
OaiiKamampl.
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KaHT MerLwepiHiH, eHIMHIH opraHonenTmMkacbliHa

[
o
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KaHT menwepi 4 % KaHT menwepi 6

acepi

%

KaHT menwepi 8 %

=== QpraHoNENTUKaNbIK baFa MesLepi

Cypert 4. KanT MemmiepiHiH 6HIMHIH OpraHoJIeIITHKaChIHA acepi

4-cyperTe KOpCEeTUIreH IeH, KOCBUIAThIH aK
KaHT MeOJIIepi HOTYPTTBIH OpPraHOJENTHKAIBIK
KacHeTTepiHe eneyi acep eTeni. 6% KaHT Memmepi
CHTI3UINCH JKarjaifa TOTTUIIK JCHIreHi opTaiia
OOJIBIT, TOMi €H JKaKChl HOTIKeTep kopceTTi. KanT
Meuepi a3 OonFaHma AoMi KOMECKi, all apThIK
Oosrranja, mamazaH TEIC TOTTI OOJIBII KETEII.

Bip daxropmnbl SKCIIepUMEHTTEp HOTKECIH/IE
MalChI3 emKi HOTYPTBIH OHIIPYAiH OHTAWIBI

Kecte 1. OHIMHIH OpraHOJIENITHKAIBIK KOPCETKIIITEPi

TEXHOJIOTHSJIBIK TTapaMeTpiiepl aHbIKTaIIbL: (dep-
MEHTaLus TeMreparypachl — 42°C, alllbITKbI 103aChl
— 4%, QepMmeHTanusl yakbIThl — 5 caFrar, aK KaHT
menmepi — 6%. Artanran karaainapia ajblHFaH
©HIM >KOFapbl OPraHOJICNITUKAIIBIK KACHETTEPIe KOHE
XKaKChl YUBIHIBI KYPBUIBIMBIHA M€  OOJIBII,
OHEPKACIIITIK OH/IpIC YIIiH )KapamJibl CaHaajbl.
JlalibIH 6HIMHIH OpTaHOJIENTUKAIIBIK KOPCETKIITEpi
1 xkecrene kepcreniren [10, 11, 15].

Kepcerkiirep

3epTTey HOTHKENIEpi

3eprrey omici

Tyci CyTTi aKubu1

Jomi MeH mici

Tamanrapra colikec kenemi

GB 19302-2010

CBIPTKBI TYPi MEH KOHCHCTCHITHSCHI

Tananrapra coiikec Kenei

MaiichI3 elliki cyTiHe HeTi3/IeNTeH allbIThUTFaH
CYT CYCBIHBIH OH/IIPY TEXHOJOTHSICHI €IIKi CYTiHIH
camnachiH Oarajay JKoHe KaObLujayaaH OacTayiaibl.
Copnan ketiin cyT 4 + 2 °C Temriepatypajia caikblH-
JaTbUIBIN, yakbITIIA cakTananpl. OmaH opi CyT
TazanaHeln, Maiice3aanapipeutsm 4045 °C temmnepa-
TypaJia *KbUTBITBUIBIN, HopManaHa/pl. Keneci ke3eHe
romoreney xyprisineni (15+2,5 MIla keichiMaa,
6065 °C temmeparypana), kedin mactepiey 85—

Kecte 2. OHIMHIH KypaMbIH/aFbl MUKPOHY TPUSHTTEP, MI/T

87 °C temmieparypana 5—10 MuHyT OO¥MBI *Ky3ere
aceipsiianel. [lactepneynen con cyt 42°C neiiin
CaJIKBIHJIATBUIA/IBI, COJIaH KeliH KypaMbIHa Oonrap
TasIKIIAChl MEH TEPMOGMIB/II CTPEITOKOKK KOCBLIBIIL,
42 °C Temmnepatypaga 6 carat OOWBI alIbITHLIABI.
Ambitynan keitin eHiM 20+ 2 °C nmeiiiH caJKbIH-
JIaThlIambl, opi Kapaih 5 = 2 MuUHYT OOl
apasacTeIpbuIbI, coHpiHAa 06 °C temneparypana 7
TOYIIKKE JIeliH caKTayFa Kolbuiasl [12, 13].

Ne | Kepcerkim ataybl Oumem oOipuriri Haxrbl HOTHXKEIED 3epTTey anicTepi
1 C nopymeHni mr/100 ¢ 0,43+0,14 MemCT 30627.3-98
2 | Munepanowix snemenmmep: Mmr/100 r
MarHuii 11,91+0,42 MemCT 32343-2013
KaJbIHii 164,5+1,17
TeMip 0,05+0,001
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3eprrenren eHiMHIH KypambiHaa C qopyMeHi
MEH OipKaTtap MaHBI3IbBI MHHEPAIIBIK dJIEMEHTTED
(Marnuii, kameluii, Temip) aHbIKTaIAbL C
nopymeHinia mentepi — 0,43 + 0,14 mr/100 1, Oy
OHIMHIH aHTHOKCHIAHTTHIK KACHETIH KepceTelml
JKOHEe aJaMHBIH HMMMYHIBIK KYHeciH Koigayna
MaHBI3IbI PO aTKapaabl. MUHEPAIBIK JICMEHTTEP
apachIHIa Kaubluiaiy yiaeci — 164,5 + 1,17 mr/100r,
Oyl eHIMHIH CyHeK TiHIHIH KaJbIITacybl MeH
OYJIIIBIKET KYMBICHI YIIIIH MaHbI3IbUIBIFBIH JIOJICTI-

Kecre 3. OHIMHIH SHEpPreTUKAIBIK KYHABUIBIFbI, MI/T

nedni. Marauit memmepi — 11,91 + 0,42 mr/100r —
ar3aHbIH (DepMEHTATUBTIK IPOIECTEePiH Kojimaca,
temip — 0,05 £ 0,001 mr/100 r memmepinge —
reMOrjIo0MH CHHTE3iHe BIKman eremi  [14].
AHBIKTaTFaH MUKpOHYTpUEeHTTEep Mouiepi MemCT
TajanTapbelHa COWKeC Kewim, eHIMHIH (H3HOII-
OTUSUIBIK OCJCeHIUTINT MEH TaraMIbIK KYHIIbI-
TBIFBIHBIH  KOFaphl €KEeHIH KepceTemi. by
KepceTKimTep oHIMIl (HYHKITMOHAIIBIK TaMaKTaHy
KaTerOpHUsICHIHA KaTKbI3yFa MYMKIHIIK Oepei.

Ne | Kepcerkim aTaybl Oumem HakTbl HOTHIKEIED 3epTTey anicTepi

OipJiri
1 MaiineiH MaccalsIK yieci mr/100 r 0,480 GB 5009.6-2016 (yrmmiami oxic)
2 AKYBI3IIBIH MaCCaIbIK, YIIeci mr/100 r 2,67 GB 5009.5-2016 (6ipinmi omic)

Ownimzeri maiiaeiH MaccanbIk yireci — 0,480
Mr/100 T, OyJI OHBIH TOMEH KaJOPHSIIbI JKOHE
UETabIK OHIM eKeHiH Kepcereni. Mait Memnep-
iHiH a3 OoNyBl OHIMII apTHIK CalMaKIleH KYpec
JKYPTi3il )KYPreH HeMece Maiabl MISKTeY Il Typ/ie
TYTBIHATBIH afaMaap YLIiH Kojaiisl eteni. Comn
KaTapia, aKybI3JbIH MaccabIK yaeci — 2,67 mr/100 T,
OyJ1 KepceTKilll eHIMHIH KYHApPJIBIFBIH apTTBIPHII,
AMUHKBIIIKBUIIBIK KYPaMbBIHBIH ~TEHIePIMILTITTH

Kecte 4. OHIMHIH aMHUHKBIIKBUIIBIK Kypambl, %0

KaMTaMachl3 eTelli. AKybl3 — OWIIIBIKET TiHiH
KaJINBIHA KeNTipy, (hepMEHTTEp MEH TOPMOHIAPIBIH
CHHTE3l CHAKTHI (DU3HOJIOTHUSIIBIK TIPOIECTEPIE
MaHBBRABI pen aTtkapansl. Ocpuraiiiia, ©HIMHIH
MaMIBUIBIFEI  TOMEH, Oipak aKybl3 Kypamsbl
JKETKIIIKTI, OYJ1 OHBI callayaTThl )KOHE TEHIrepiMIi
TaMaKTaHy >KYHeCiHe COMKeC KeNeTiH TaraMIbIK
OHIM peTiHJIe CHIaTTayFa MyMKIiHIIiKk Oeperi.

Ne | Kepcerkimrep, esmem Oipairi 3eprTeiieTiH OHIM
AMWHKBIIIKBUITAPBIHBIH MACCAJIBIK YJeci, %0
1 ApruHUH 1,047+0,419
2 Juzun 0,584+0,199
3 Tuposun 0,365+0,110
4 denunananuy 0,463+0,139
5 T'nctunma 0,243+0,122
6 Jletnma+u3oneinny 0,584+0,152
7 MertnoHuH 0,268+0,091
8 Banmun 0,560+0,224
9 [pomun 0,803+0,209
10 | Tpeonun 0.487+0,105
11 | Cepun 0,389+0,101
12 | Ananun 0,341+0,089
13 | 'muomn 0,222+0,075
3epTTenTeH  MalChI3NaHABIPBUIFAH  CIIKI KaJIlIbIHA KeJyl, ©Cy Mpoleci, TIHASP/IIH percHe-

HOTYPTHI KypaMbIHJIa afaM ar3acblHa KakeTTi 13
AMMHKBIIIKBUT aHBIKTAJIBI, OJIAPIBIH OapJIbIFel 1a
OpPTaHU3MHIH HETi3ri (U3HOJIOTHUSIBIK (QYHKIHS-
JapblHA KATBICATBIH MAaHbI3Abl OHOKYPBUTBIMIBIK
KOMITOHEHTTEp OOJIBIIT TaObLIabl. AMUHKBIII-
Kputmap apaceiHga apruaua (1,047 +0,419%),
nposuH (0,803 +0,209%), mm3us (0,584 +0,199%),
netira+uzoneinud (0,584 +0,152%) skxoHe BanuH
(0,560 + 0,224%) »orapsl KOHIIEHTpAIHMsIIA Ke3/e-
cemi. byl aMUHKBIIKBUAAP OYIIIIBIKET TiHIHIH
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paumschl XKoHE UMMYHIBIK >KYyHeHiH OenceHainiri
yiriH aca MaHbp3abl. COHBIMEH KaTap, METHOHWH,
TPEOHHH, (DeHIITAIAHVMH, TUPO3MH CEKUIII MaHbI3/IbI
aIIMaCTBIPBUTMANTHIH AMUHKBIIITKBIIIAP/IBIH OOTYBI
OHIMHIH KYH/IbI aKybI3 K631 ekeHiH kepcerei. Ochl
KOPCETKIIITep MaiChI3aHIBIPBUIFaH eIkl HorypT-
BIHBIH aMUHKBIIIKBUIIBIK KYPaMbI TEHIEPIM/I1 KOHE
TOJIBIKKAH/Ibl €KeHiH fmonenneii [16, 17, 18]. byn
OHIMIII CTIOPTTHIK, KIWHUKAIBIK >KOHE (DYHKIIHO-
HAJIJIBIK TAMaKTaHy1a KOJIaHyFa 00Jabl.
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Kopvimuvinowt

Kyprizinren 3epTTey HOTHKEIEpl MalChI3-
JAHIBIPBUTFAH EIIKi CYTiHEH JKacallFaH HOTyPTThIH
TaraMJIbIK J>KOHE (PYHKIMOHAIABIK KYH/IBUIBIFBI
YKOFaphI OHIM eKeHiH KOpCeTTi. 3epTTey OaphIChIHIA
(hepMeHTaIUs TeMIIEpaTypachl, alllbITKBI MOJIIIEPI,
AIIBITY YaKbITHl XOHE KAHTTHIH MOJIIIEepi CHUSKTHI
HETI3T TEeXHOJNOTHSIIBIK TapaMeTpiepaiH OHIM
camacblHa alTapibIKTall ocep €TeTiHI IANeIACH/I.
Bip ¢akTopael SKCIEPUMEHT OfiCiH KOJIAaHy
apKBUTBI OCHI TIapaMeTpJIepIiH ImIiHEeH €H THIMII
MOHJIEpi aHBIKTANAbl: Temmnepatypa — 42 °C,
amIbITKeI 103ackl — 4%, pepMeHTanUs yaKbIThl — 5
caraT, KaHT Meuepi — 6%. Byn >xarpaiinapaa
aNbIHFaH HOTYPT JKOFaphl OPraHOJENTHKAIBIK
Oarara JKOHE TBIFBI3, OIPTEKTI YHWBIHIBI KYpbI-
JIBIMBIHA K€ OOJIIBI.

XUMHSAJIBIK Tangay HOTIKeNIepl ©HIMHIH
KYpaMmbIH/Ia aF3a YIIiH MaHBI3ABl OHOJIOTHSIIBIK
Oencennmi 3arrapaplH — C mopyMeHi, Kaiblu,
MarHuii, Temip CeKiIAl MHUKPOHYTPUEHTTEPIiH
KETKUTIKTI Memepnae Oap ekeHiH kepctti [19].
CoHBIMEH KaTap, aMAHKBIITKBUTABIK KypaM OOMbIH-
1a WOrypTTa apruHuH, MPOJIMH, JIM3UH, JIEHLIHH,
BaJIMH CUSAKTBI MaHBI3/Ibl aMHHKBIIIKBUIIAP KOFaphI
KOHIIEHTpAIMAIa Ke3/eCTi, Oyl OHBIH aKyb3
CamnachIHBIH XOFapbl eKeHIH Aoneneini. Maiapig
TOMEH MOJIIIEpPi MEH aKybI3IbIH  KETKUIIKTI
neHrediae Oomybl OyJl ©HIMII TOMEH KaJTOPHSUIBI,
JTUETAJIBIK, TaFaM PETiHJe KapacThIpyFa MyMKIHIIK
Oepezi. OHIMHIH S>KEHUT CIHIMIUIL, JKOFapbl
TaraM/IbIK XoHE (PU3HOJIOTHUSUIBIK OCICEH/ILIITT OHBI
(hYHKITMOHAIIBIK JKOHE MPO(MUITAKTHKAIBIK OaFbIT-
Tarbl TaMaKTaHyJa KOJJaHyFa MYMKIHZIK Oepei.
JKanme! anranma, MaichI3 €IIKI CYTIHEH jKacalFraH
HOTYpT — 3aMaHayH cajayaTThl TAMAaKTaHY Tajarl-
TapblHa TOJIBIK Cail KEJIeTiH, ajlaM JIeHCAyJIbIFbIHA
OH oCep CTETiH THIMJI TaFaMJbIK ©HIM PETiHJe
YCBIHBLTYBl MYMKiH.
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OCIMAIKTEKTI HIIUKI3ZATTAPJABI KOCY APKBLJIbI CYT OHIMJAEPIH
OHAIPY TEXHOJIOI'UACBHIH KETIJIAIPY

K.T. BYKABAEBA * Y.E. ACAHOBA ,A.E. TYPCbIHXAHOBA ,

P.V. AIIAKAEBA ¥ |, b.H. KACBIMXAHOBA

(Alikhan Bokeikhan University, 071400, Kazakcran Pecnyoaukacel, Cemeii K., MoHriik e kemeci, 11)
ABTOP-KOPPECIIOHICHTTIH JIEKTPOHBIK TotuTtackr: zhanilxan79@mail.ru*

Byn maxanaoa enimizoezi cym enimoepinde Koa0aHsliamyle WUKI3AMmaposlH KOpbl, CAIbICIbIPMAIbl Mypoe
Oazanapvl mMen OCiMOIK meKkmi wuKizammapowl, COHbIH [WiHOe COA AKybl3blH KOJI0AHY apKblibl CyM OHIMOEpiHiH
OHOIpiC MEXHONO2UACHIH Heemindipy macenenepi Kapacmuipovliadvl. Coa aKybi3vl — ma2amoblK, KYHObLIbIZbL HCOAPbL,
AMUHKBLUKBLIOBIK, KYPamMbl MOJIbIKKAHObL 0CIMOIK aKywi3vl. OHnbl cym OHIMOepine KOCy OHIMHIN KYpPbliblMbIH
JcaKcapmuin, Ma2amMObIK HeaHe OUO02UATIBIK KYHOBLIbIZbIH apmmblpadsl. Makanada cym onimoepine coa axKybi3viH
KOCY apKblibl QIbIHAMbIH MEXHOI0ZUANBIK AGPMbIKUILLABIKMAD CURAMMAnaosl: OHIMHIH MypaKmoliblasl, CAKmay
Mep3iminiH y3apybl, Mail KYPAMbIHbIH MOMEHOeYi JNHCIHe IKOHOMUKANbIK muimoinik. Convimen Kamap, cos
AKYbI3bIHBIY OP2AHOJIENMUKAIBIK Kacuemmepze acepi, OHOIpicmik npouecmepoezi poJii yncone mymuvlHYUIblIapOblH
Kaooulnoaysl maakblianasl. 3epmmey Hamudicenepi cosa AKyvl3blH KOJIOAHY CYm OHImMOepin OoHOIpyliH 3amanayu
a0icmepin oamvimyza bIKnRA1 ememiHnin JHcoHe 071apOblH, CAndAcvlH apmmulpamolHblH Kopcemedi. byn mexnonozusn
dyukyuonanowl rcone ouemanvlx OHiMOEp iHcacayza MyMKIHOIK Oepedi, cym OHIMOEPIHIH canacvlH HcaxKcapmy,
OHOIPICMIK MEXHON0ZUANBL 0AMBINY OAZLIMBIHOA MAHBI30bL LIIBIMU He2i3 00a1a anadvl. 3epmmeyoit; KOPblmblHObl
HamudIcenepi coANbIK KOHYEHmMPAm KOCbll2an Cymmi aKyvl30bl OHiM QYHKYUOHAI0b! mazam peminoe naioananya
oHcapamowl eKkenin Kopcemmi. OHIMHIY, Ma2amOblK KYHOBLIbIZbL MEeH WUKI3am KoJ1dicemimoiniczin eckepe omuipuln,
OHbl OHEPKICINMIK Oenzelide OHOIPY YChIHbLIAObL.

Heri3ri ce3mep: cyr eHimaepi, ociMaeKTi MMKI3aT, COANBIK KOHIEHTPAT, (PYHKIUOHAIABIK
KAacHeTTep, MUKPOOHOJIOTUSJIBIK KOPCETKILITEpP, (PU3MKA-XMMHSJIBIK KOpceTKilTep.

IMPROVING DAIRY PRODUCT TECHNOLOGY THROUGH
THE ADDITION OF PLANT-BASED RAW MATERIALS

ZN.T. BUKABAYEVA*, U.E. ASSANOVA, A.E. TURSYNKHANOVA,
R.U. ASHAKAYEVA, B.N. KASYMHANOVA

(Educational organization «Alikhan Bokeikhan University», Kazakhstan,
071411, Semey, Mangilik-el str., 11)
Corresponding author’s e-mail: zhanilxan79@mail.ru*

This article examines the reserves of raw materials used in the dairy industry of Kazakhstan, their comparative
costs, as well as issues related to the improvement of dairy production technology through the incorporation of plant-
based raw materials, particularly soy protein. Soy protein is a complete plant-based protein with high nutritional value
and a well-balanced amino acid composition. Its inclusion in dairy products enhances product structure, increases
nutritional and biological value. The article describes the technological advantages obtained by adding soy protein to
dairy products: improved product stability, extended shelf life, reduced fat content, and economic efficiency. It also
discusses the organoleptic properties of soy protein, its role in production processes, and consumer perception. The
research results demonstrate that the use of soy protein contributes to the development of modern dairy production
methods and improves product quality. This technology offers potential for the creation of functional and dietary
products and may serve as a valuable scientific basis for improving dairy quality and refining production technologies.
The conclusion confirms that a dairy-protein product with added soy concentrate is suitable for use as a functional
food. Given the nutritional value of the product and the availability of raw materials, its industrial-scale production is
recommended.

Keywords: dairy products, plant-based raw materials, soy concentrate, functional properties,
microbiological indicators, physicochemical indicators.
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INPOAYKTOB IIYTEM JOBABJIEHUSA PACTUTEJIBHOI'O CBhIPbA
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P.V. AIIIAKAEBA, b.H. KACBIMXAHOBA
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071411, r. Cemeii, ya. Manrujauk e, 11)
DnexTpoHHas ovTa aBTopa-koppecnonaenta: zhanilxan79@mail.ru*

B odannoii cmamve paccmampugaromcs 3anacwl Cbipbsi, NPUMEHAEMO20 6 MOJIOYHOU RPOMbBIUIEHHOCHU
Ka3zaxcmana, cpagnumenvhole yeHbl, a MaKice 6ONPOChl COGEPUIEHCHIGOGANHUA MEXHOI02UL NPOU3600CHIEA MOOUHOT
RPOOYKUUU 30 Cuem UCNOJIb306AHUA PACIUMENbHO0 CHIPbA, 6 YACMHOCHU c0eozo benka. Coeeblii bel0K npedcmagnsaem
€001l NOTHOYEHHBLIL PACMUMENbHBLIL 10K C 6bICOKOI NUWEEOT UEHHOCMbBIO U COANAHCUPOGAHHBIM AMUHOKUCTIOMHbIM
cocmagom. E2o 0obasnenue ¢ monounvle npooykmul yiyuwiaem cmpykmypy, Hogbluiaenm nuuiegyro u OUoa102u4ecKyo
yeHnocmo npooykyuu. B cmamoe onucviearomea mexnonozuueckue npeumyuiecmea, noyuaemole npu 000ag1eHuu
C0€6020 Oenka 6 MOJIOUHYI0 NPOOYKUUIO: CMAOUIbHOCHL NPOOYKMA, y6eaudeHue CpPOKa XPAHeHUs, CHUICEHUE
cooepircanun JHcupa u IKoHomuueckan IPpexmusnocms. Taxice paccmampuearomcs op2aHoIenmuiecKue ceolicnea
c0e60z0 benka, ezo posb 6 NPOU3E00CMEEHHBIX NPoYeccax u gocnpuamue nompedoumensamu. Pezynomamor uccnedoseanusn
HOKA3b16AIOM, MO NPUMEHEHUE COEB020 DelKa CHOCOOCMEYen Pa3euUmuI0 CO8PEMEHHBIX Memo008 nPOU3E00Ccmea
MOJIOUHBIX RPOOYKMOE U NOGLIUIAEN UX KauecnEo. [Jannas mexHoN02us OMKPbIEAem 603 MONCHOCHU 1A CO30aHUA
dynKkyuonansHvIx u OuemuuecKux nPooyKmos, ModHcem cImamy 6ax3cHol HAYYHOU 0CHOBOIL 8 HANPABIEHUU YIYHHEHU
Kauecmea Mono4uHoil nPOOYKYUN U COBEPUICHCMEOBAHUA NPOU3BO0CINEEHHBIX MEXHON02UN. 3aKnl0ueHue Uccne006anus
noomeepiicoaen, UmMo MOJIOYHO-0EIKOGBLL NPOOYKM ¢ 000ag1eHueM C0e6020 KOHUEHmpama Npuzo0eH 0.s
UCNOJIb306AHUS 68 KAYECH e (YHKUUOHAILHOZ0 RUMARUA. YUUMbIEAA RUWEEYI0 YUEeHHOCIb NPOOYKMA U 00CHYNHOCHb
CoIPbA, PEKOMEHOYEMCA €20 NPOMBILUTICHHOE NPOU3E00CHIGO.

KurueBble cioBa: MOJIOYHbIE NPOAYKTbI, PACTHTEJbHOE CbIPbE, COeBbIli KOHLEHTPAT,
(pyHKIHOHATBbHBIE CBOIiCTBA, MUKPOOHOJIOTHYEeCKHe MOKa3aTe I, GU3NKO-XUMHUYeCKHe MOKa3aTeHn.

Kipicne KOMITOHEHTTEPIH ap3aH/bIFbIMEH XoHE KeHhOip

XanbIKThI )KOFaphl CaraIarbl, OMOIOTHSUTBIK, MeMIIEKETTepJle a3bIK-TYJIIK OaFachblH TYpaKTaH-
KYHJIBUTBIFBI )KOFaphI 9pi Kayilci3/IiK TanantapbiHa JBIpyFa OarbITTAIFaH OHIIIPICTIK PETTey TETIKTEPiHiH
ColiKkec KeJleTiH a3bIK-TYNIK OHIMAepiMeH KaMTaMa- OoJtybIMEH TYCIHIIpiTe .
ChI3 €Ty eNMI3[iH a3bIK-TYINIK ©HepKaciOiHaeri CyT eHIMIIEpiHIH carachkl MEH Kayirci3airine
0acThl CTpaTeTrHsUIBIK MIHIASTTEPAIH Oipi OOJBII KoibuiaThiH Tasiantap Kasakcran PeciiyOmukachita
tabbuanel. Kazakcran PecyOnmKachIHBIH ¥ITTHIK KOJIIaHBICTAaFbl HOPMATUBTIK KY)KaTTapMEH, aTar
CTaTUCTHKA OIOPOCHIHBIH JCPEKTEPiHE COUKEC COHFBI aiiTkanga KeneH onarbIHBIH TEXHUKANBIK periia-
KBUIOAphl CYT OHAIPY KeJeMi TYpakThl ecim mentrepiMed (TP TC 033/2013 «CyTt xoHE cyT
OTBIPFaHBIMEH, IMIKi HAPBIKTaFbl CYT OHE CYT eHIMJIepiHiH Kayirciziri Typaisy, TP TC 021/2011
eHiMziepiHiH maMameH 25-30 %-b1 uMIopT ecediHeH «Taram eHIMJEpiHIH KayilCi3miri Typanbl») peT-
KaMTaMmachl3 eriieli. bysnm oTaHAbIK eHIIpicTiH Teneni. AtanFaH KyKaTTapra colikec eHiMAepIiH
olleyeTiH TOJIBIK ICKE achlpy J>KOHE HMMIIOPTKA MUKPOOUONIOTHSIIBIK, (PU3UKA-XUMHUSUIBIK  JKOHE
TOYEJILTIKTI TOMEHCTY KaXKEeTTUIIHIH 3K TLTIrH OPraHOJICNITUKAJIBIK KOPCETKIIITEepl OeriieHreH
kepcereni [1]. CoHbIMeH KaTap, XaJbIKTBIH CYT JKOHE TananTtapra cail Oomysl Tmic. COHABIKTaH XaHa
CYT OHIMIEpiH TYTBIHY JE€Hreili YCHIHBIIATHIH TEXHOJIOTHsIIapAbl  93ipiiey  Ke3iHAe ©HIMHIH
(U3UOJOTHSIBIK HOpPMaJIapJ]aH TOMEH: FBUIBIMH TaraMJIbIK KYHIBUTBIFBIH apTTHIPYMEH KaTap, OHBIH
HETI3JIeJITeH JKBUIABIK TYTHIHY HOPMAacChl ajgam KayilCi3OiriH HOPMATHBTIK TalanTapra Ccoiikec
OaceiHa maxkkanga mamaMmed 301 kr 0oJica, HaKTHI JTOJIEeTIIEY MaHBI3/IbI FRUIBIMU-TOXKIPUOEITIK MiHICT
TYTBIHY Kepcetkii 260270 kr neHreiHae Kabl- 0O0JIBIIT TAOBLIAIEL.
TackaH [1]. by xarmail XadbIKTBIH TOJBIKKAHITBI OTaHAbIK IIHKIi3aT apHaWbl OarbITTarbl CYT
aKybI30€H KaMTaMachl3 €TUTy MOCEJIECiHIH MaHbI3- OHIMJICpiH, OHBIH IIIiHIE eMIIK-TIPOPUIAKTHKAIIBIK
JBUTBIFBIH apTTHIPAIBL. MaKcaTTarbl OHIMIEP/I OHAIpyTe KeTKUTiKTI. Enmeri

HapeixTars! sxarnaiira ocep eTeTiH GaKTop- a3bIK-TYJIIK KAyiNCi3MiriH KamMTaMachl3 €Ty, Typ-
napapiH Oipi peTiHJe WMIIOPTTHIK OHIMAEPIIiH FBIHAAP/BI Canaybl aKybl30eH KaMTy, OHIM accop-
CaJIBICTBIPMAIbI TYpJC TOMEH OarachlH arain eTyre THUMEHTIH KeHEHUTY JKoHE oNlapIblH OMOJIOTHSUIBIK pi
6omanpl. On ke0iHe 6HIM KyPaMbIHIAFbI JKEKeIeTeH TaraMIBIK KYHIBUIBIFBIH apTTBIPy KOFaM YIIiH
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MaHBI3/IbI MIHACTTEPIH KaTapbiHa kaTaas! [2]. Ockr
MIHJETTEP/I iCKe acBhIPYABIH THIM/II >KOJIIAPBIHBIH
0ipi — (U3UKa-OMOJIOTUSIIBIK KACHETTEPi MKETiJI-
JUPUITEH jKaHa CYT OHIMJICPiHIH TeXHOJOT USIAPBIH
a3ipIey »KoHe oNlap/Abl OHIIPICTIK MPaKTHKaFa €HTi3y
0o Ta0BUTAE! [3].
KypacTbipbutran eHimzep OHAIPICIH JaMbITY-
JIaFbI eJIEYJI KETICTIKTep CYT OHEepKaCiOiH/e alfKbIH
Oaifkamaznsl. Kazipri yakpITTa CYT eHIMAEpiHIH
HETI3T TypJepiHe albITBUIFaH CYT CYCBIHAAPEI,
OHJICIITCH OHIMJIED, IPIMIIIK OHIMIepi xKoHe Oacka J1a
OHIMIIEp JKaTaipl. OHIM camachblH KaKCcapTy
MaKCaThIH/A KYPaMbIH OHTAMIaHIBIPYFa, aMUHKBIIII-
KBUI/IBIK JKOHE MHHEPAI/IBIK KYPaMbIH TEHECTIpyTe,
COH/Iali-aK TEXHOJOTUSUIBIK KOHE ()YHKIIMOHAIBIK
KacHeTTepl JKOFapbl OCIMMIIK TEKTi aKybI3Zapabl
KOJIJaHyFa epeKIlie Haszap ayaapsuiaist [4, 5].
Kazipri yakpITTa CYT JXKOHE OCIMJIK TEKTi
MIUKI3aTTBl OipIKTipy apKpUTBI ©HAIPLIETIH OHIM-
Jiepre TYTHIHYIIIBUIAP MEH OHAIPYIIiIep TaparblHaH
KBI3BIFYIIBUIBIK apThIN KeJe i, OIeMIIK TaKipuOeie
COs1 aKybI3bI OCIMJIIK TEKTI aKybI3 KO3JICPIHIH IIH/IE
KEeH TapallFaH JKOHE aKybl3 MOIIIEPiHiH >KOFapbl
O0JybIMEH, TYPakThl (YHKIHMOHAIJBIK-TEXHOJO-
THSUTBIK KacHeTTepiMeH epekieneHe 1. COHIbIKTaH
COsl aKyBI3BIH, ocipece aKybI30eH OailbIThUIFaH
OHIMJIEp OHIIPICiHIE KOJJaHy FBUIBIMH JKOHE
TOKIpUOENiK TYPFBIIaH ©3€KTi OOJBIN TaObLIAIbI.
CoHbIMEH Katap cosl aKybI3bl JKaHyap aKybI3bIMEH
CAITBICTBHIPFAH/IA CATIBICTHIPMAITBI TYpPJe SKOHOMHU-
KaJIbIK THIM/II IIIMKi3aT KO31 OOJIBIN caHaabl, Oy
OHIMHIH 631HJIIK KYHbIH TOMEHCTYT'e )KOHE OHJIIpic-
TIK THIMUTIKTI apTThIpyFa MyMKiH/IiK Gepeti [6].
3epmmey mamepuanoapol men d0icmepi
3epTTey MaKcaThl — OCIMJIIK TEKTI aKybI3JIbI
nadaagaHyIbIH THIMIUIITIH HETi3re ajia OTBIPHII,
MAaiChI3IaHABIPBIIFAH CYTKE COS KOHIICHTPATHIH
€HTi3y apKbUIbl aKybI30€H OalBITHUIFAH OHIM alry
TEXHOJIOTHSCHIH d3ipiiey JKOHE OHBIH CallalbiK
KOPCETKIIITEePiH apTTHIPy MYMKIHAIrH Oaranay.
Kaszipri yakpITTa 6CiMIiK TEKTi KOMIIOHEHTTED
HETi31HJe JMaibIHAANATEIH OUOJOTHSUIBIK KYHJIbI
OHIMIIEPIl OHJIIPY Maceleaepi ©3€KTI FhUIBIMU
OarbITTap IbIH Oipi OOJIBIT TAOBLIAABI. ATIBITEUTFAH
CYT OHIMIEpiHIE XYPETiH CYTKBIIIKBIIABI aIry
MpoIleciH/ie JIAKTO3aHbIH Oenrimi Oip Oeiri cyT
KBIIIKBUIBIHA aiHanmagel. HoTwkeciHae KaiabLiui
JIAKTaTHI €PITIHAI TYpiHAE TY3UMIII, aKybI3 hpaKius-
Jmapel ycak Hemece ipi yiIek KyiiHje TyHOara
Tyceni. CYTKBIIIKBUIIBI allly Ke3iHAe aKybI3aapAblH
(hepMEHTATUBTIK THAPOIM3] KYpill, ISpyMEHEP MEH
KelOlp aMHHKBIIKBUIIAPBIHBIH — OHOJIOTHSIIBIK
tuimainiri apragsl [7]. CoHbIMEH KaTap JKEHLT
CIHIPUICTIH aMHHKBIIKBUIIAPBIHBIH MOJIIIePiHIH
YIFAlOBl KOHE CYT KBIMIKBUIBIHBIH TY3UIyl ©HIM
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KYPaMBIHIaFbl KOPEKTIK 3aTTapIbIH aFr3aja KaKChl
CIHIpiTyiHE BIKIAI eTeIi.

Bypriarel  ke3enaepae Kaszak TtaramTany
aKaJeMHUACHIHAA KYpPaMbIHIA KYHAaphl JKOFapbl
KBIIIKBII CYT OHIMIEPi JalbIHIANIBIN, HETi3iHEeH
Oamanmap TaraMblHa apHainFaH OomatbiH. COHFBI
JKBUIAAPBI aHEMUSHBI €MJICy MaKCaTbIH/Ia OapIIbIK
’Kac TONTapbhIHA apHAIFaH «ACBUT» KBIIIKBUI CYT
OHIMI OHIIpICI XKOJIFa KOWBUIABI. byJT eHIM apHabI
CYTKBIIIKBIIABI OaKTEPHSIAPMEH aIllbITBUTFAH CYT
HeTi31H/Ie JalbIHAANbII, KYpaMbIHa TEMIp, MBIPBIILI,
MEIC, Hox Ty3mapsl MeH C, PP, B1, B2, B3, B6, B12,
BC nopymenzepi enrizineni [8].

ConbiMeH Katap Kaszak TaraMTaHy WHCTH-
TYTBIHBIH FaJIbIMJApbl aHTHAHEMMSUIBIK 9CEpre
OarprTTanFal «XKirep» ambirad cyT eHIMIH OHIIPY
omicremeciH o3ipnenmi. OHiMumi amy OapbIChIHIA
aJIJIBIH aJ1a OHJICIITCH CYT CapbICYhI Mk IalaHbLIbII,
OFaH CYTKBIIIKBUIIBI TEMIP MEH KYKipTKBIITKBUIIBI
MbIC Kochuiambl. KeiiH Kocma MacTepIieHirl,
TOMOTCH/ICJIC/I JKOHE alllbITy TEeMIIePaTypachiHa
NIeliH calkbIHAaThUIaAbl. KypambiHa ackopOuMH
KBIIIKBUIBI, TTHPUIOKCHH, (PONHIA KBIIIKBUTBI JKOHE
oudunobakTepusapMeH OaiaHBICKAH — alUao-
(Wb AIIBITKBI SHrI31IE].

Kaszipri yakpITTa aNeMHIH KOIITereH eJaepiHe
COsl aKybI3BIH XKaHyap TEKTi aKybI3JIbIH OallaMachl
peTiHae maijanaHy Heri3iHie TaraM OHIMJIEPiHiH
TEXHOJIOTHSIIAPBIH XKETUIipy OarbIThIHIA 3€PTTEY-
nep xyprizinyae. Msicanbr, AKII-Ta xyprizinrexn
seprreyaepae Lactobacillus acidophilus mukpo-
OpraHM3MJICPiHIH ICIK JKacyllaJapblHBIH ©CY
OenceHnmiirine TeXerim ocepi Oap eKeHiri
aHbIKTaIFaH. HoTwkecinae aranraH MHKpOoOpra-
HU3MJIEp KOCBUIFAH OHIMJEPAIH ICIK Kacylia-
JApBIHBIH 6Cy KApKBIHBIH TOMEHAETY MYMKIHAITi
kepcerinren [9].

OJIeMJIIK HapbIKTa COs HETi3iHJAeri eHiM-
JIepIliH KeH CIeKTpi YChiHbpUFaH. Onap/pH KaTapblHa
COsl MaWbl, COSl YHBI, COsl aKybI3bIHBIH KOH-
LIEHTpaTTaphl, GepMEHTTENreH cos eHimMaepi (cos
TY3/bIFBI, MUCO, HATTO), COSl CYTi JKOHE COSJIBIK
JNeUTHH eHiMzepi kartanbl. Cos eHIMIEpiHiH
TaraMIbIK MaHbI3IbLIBIFBI OJIAPIbIH )KOFAPhI aKybI3-
IIBIK, JUIHATIK JKOHE MHHEPAIBIK KypaMbIMEH
anbikTanazasl [10].

KprTaitna cost cyTi eXenjaeH KOJIaHBUIBIIT
kenemi. OHbI JalibIHAAy TEXHOJOTHSCHIHIA COS
OypIiakTapbl ajjblH ajla CYJIaHBIN, KeWiH ycak-
TaJbI, CYy3y apKbUIbl CYWBIK (PPaKIMs aTbIHAJIBL.
KypaMmbIHIaFs! aKybI3 skoHe Maid Mesiepi O0MbIHIIa
COSI CYTI CHBIP CYTiHE aKblH OOJIFaHIbIKTaH, Kei
JKaFdaiija OHbBl CHUBIp CYTiHIH Oanamachl Hemece
KOCBIMIIIA TaFaM PeTiHJe MakpanaHanbl. MyHnai
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OHIMJIEpPTe TeMIp, KaJbIIUH JKOHE TOPYMEHIEP KOCY
yeerabmanst [11, 12].

XKamonusima cos CyTiHEH AalIbITBUIFAH
OHIMZEp aly YIIiH CYTKBIIKBUIABI OakTepusiap
KoJNJaHbuiaabl. MUKpOOPraHU3MACPAiH KaJbIIThI
JaMyblH KaMTaMachl3 €Ty MaKCaThIHAa Cos
LIMKi3aTbIHA CYT CapbhiCybl HEMeCe CHBIp CYTI
KochLIa bl [13].

OCiIMIIIK TEeKTi aKybI3/IbIH K031 pETiH/E COSHBI
TaraM ©HIMJEpiHiH MUKI3aThl PEeTiH/e MaiaaIaHy

AKybI3 TaIIBUIBIFEI MOCEJIECIH SNy iH THIMIL
JKOJIIAPBIHEIH Oipi Ooybim TaObuTamel. OCHIFaH
0aiIaHBICTHI COS aKyBI3BIH €T JKOHE CYT OHIMIIEPiHIH
KypaMbIHa €HTi3y YChIHBUIAAbI. MyHaal eHiMaepai
OHJIIpY OapBICHIH/IA XKEMIC HIBIPBIHIAPHI, TOCAIITAP,
OpPraHUKAIBIK KBIIIKBULIAP, TAOUFU XOII WiCTEH-
Jiprimrep xoHe 0acka Jla Kocraiap HOPMaTHBTIK
Talanrapra colikec Menmieple  KOJAaHbUIabL.
CoHBIMEH KaTap COs IIMKI3aThl BEreTapUaH]IbIK
TaraM OHIIpiCiH/Ie JIec KeHiHeH naiinananpuiaznt [14].

3eprrey Hbicannapsl perinae MemCT 13264-
80 TamanTaphlHa COWKEC KEJCTiH, ThIFBI3IBIFbI
kemiage 1,029 r/cm® GomateiH, camackl 1-copTTan
TOMEH €MeC CHBIp CYTi, COHAAW-aK THIFBI3/IBIFBI
kemigme 1,030 r/cm®, KenukeUIAbIEEl 190°T-man
acmaiThiH |-COPTTBI CYTTEH ajlblHFAH MalChI3-
JIAHJIBIPBUIFAH CUBIP CYTi KOJMAaHbULIbl. COHBIMEH
Karap, AambITKhl PETiHAE Ta3a CYTKBIIIKBUIIIbI
CTPENTOKOKK JaKbIIIAphl MaiamaHblIIbl. 3epTTey
KYMBICBIHA KaXETTi cosl KoHueHTpaTel Cemei

Cypert 1. Kypri3uireH 3epTreyiepaiH Ke3eH K CXeMachl

kanaceiHnarsl «Kamkanymsny KIIC kacinopHbIHAH
aNBIHABL. 3epTTey OaphICHIHIA OCIMIIK TEKTI aKyhI3
Ke3i peTiHIe TaraMIblK MaKCaTTarbl COSl aKybI3
KOHIIHTPAThI KONAaHbULABL. KoJmaHbUFaH IIMKi3aT
OHTIPICTIK JKOJIMEH aJIbIHFaH JKOHE TaFaMm
Kayinci3/irine KOMbUIAThIH KOJIIaHBICTAFbl HOPMa-
TUBTIK TananTapra coiikec xeneai. CoHpIMEH KaTap
naianaHbUIFaH COSl KOHLEHTPAThl T€HETHUKAJIBIK
MoaudHuKanusiIaHOaraH IMHMKi3aTKa JKaTaipl, OyII
JKETKI3YII KOCIMOPBIHHBIH 1JIecTie Ky’KaTTapbIMEeH
pacTanmaapl. OHIOIPICTIK OHJACY TEXHOJIOTHSCHI
OapbIChIHIA COS ILIUKi3aThlHA >KbUIYJIBIK ©HICY
JKYPTi3UIETIHAIKTEH, aHTUITUTEKTIK (PaKTOpIapIbIH,
COHBIH iIIiHAE TPUIICHH WHTHOUTOPIAPBIHBIH
OeJICeHaiiri ToMeHIeTIeli HeMece TOJIBIK MHAK-
TUBaLMsIaHaAbl. Byl aKkybI3aplH OHONOTHSUIIBIK
KOJDKETIMJIUTITIH apTTBIPHIIN, OHIMHIH KayilcCi3airin
KamTamachI3 eremi. [15].

JKyprizinreH 3epTTey HOTIKECIHAE MaHCHI3-
JaHIBIPBUIFAH CYTKE COsl KOHIIEHTPATBIH KOCY
apKbUIBI aKybI3 KypaMbl OalbITBUFAH CYT OHIMIH aTy
MYMKIHZITI aHBIKTANABL. 3epTrey OapbIChIHAA
JKaJIIBIFA TAHBUIFAH KOHE KEHIHEH KOJAaHbLIAThIH
ozicTep, aTam aWTKaHAa CTaHJAPTTHl HIMKi3aT
HETi31H/e JalbIHNAIFaH JaibIH OHIMIEepIiH (Gu3nKa-
XUMUSIIBIK KACUETTEPiH aHbIKTAy SAicTepi maiija-
JMAHBULABL. AJIBIHFAH JalblH OHIMHIH XUMHSIIBIK
KypaMmbIH 3epTTey koHe Kayincizgiri CanlluH
TajanTapblHa cail JKYpri3uiii.

3eprrey chizdachkl

OKBITBITATEIH (hakTOpaap

:

Bakplnay napameTtpiepi

Kypamanapabeis nerisei
KYPBUIBIMBIH JKacay \]’]_'IJEH
KOMI‘IOHEHTI“E!p;li TaHaay

KoMnoHeHT Typi

A3BIKTBIH GaFalbIFbl
C\(Tl'le H KapﬂCTh] pFﬂH,Elﬂ}‘b]

Kocna KypameiHa acep
eTeTiH KOMIOHEHTTepLi

KommoHeHT Typi

OHIMHIH TYHCIKTIK,
(pH3HKA XUMUATIBIK,

(epmentreny ypaicinae -

KepceTKiTepi

KapacTbipy

KOMMNOHEHT j1034¢11

3epTTey HOTHXKeNEPiHIH
MPAKTHKABIK,

AKYBI3IbI OHOBHIM
pelenTypachl

Ty#icikTik, TUTIpRiK
KBIIIKBIUTIBIK, a3bIKThIH

YHBIMAACTBIPLULY 1L

Haranbik KepceTKilTepi

AKYBI3/Ibl OHOBHIM
TEXHOJIOIHACHI
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JlaiipiHganFan akybI3[ibl ©HIM MEH Taiija-
JMAHBUIFAH INUKI3aTTapAblH  (U3UKA-XUMHUSIBIK
KOPCETKIIITePl MEMIIEKETTIK CTAHAAPT TAJlalTapbIHA
colikec 3epTTenl. OHIMHIH XUMUSUIBIK KYpaMbl MCH
KaCHeTTepiH AaHBIKTay VIIH KemeHAl oIicTep
KoJmaHeuIbl. OpraHoJIenTHKaIbIK Oaranay Oapsl-
CBIHJIa OHIMHIH KOHCHCTEHILIMSICHI, THIFBI3/IBIFBL, TYCI,
TIOM1 JKOHE Wicl aHBIKTAIAbl. Mail, pIIFal, Kyprak
3arTap, KeMipcyjaap MEH aKybI3apAblH MacCaIbIK
yieci MemCT 5867-90, MemCT 3626-70 >xoHe
MemCT 25179-90 cranmapTrapsiHa CoWKec >Kaj-
IIbIFa TAHBUIFAH 9ICTEPMEH aHbIKTAJIbI.

OHIMHIH OeJICeHAlI KBIMKBUIABIFBI 3JICKTPO-
MeTpusibIK  omicieH  pH-121  kypbUIFBICHIHAA
enmienni (emmey auanazonsl 4,0-9,0 pH, kartemik
meri £0,05 pH). ¥#bITKEI MeH MallblH ©HIMJETi
MuKpoopranmmzep canbl TY 10-02-02-789-192-95
tananTapsiHa coiikec 'MC >xone 'MK-1 KopekTik
OpTalapBIH/IA IIEKTI XKaFy 9/1iCi apKBLTBI aHBIKTAIIIBL.

OHiMAepIiH aHTHOAKTEPHUSIIBIK OEICeH I
M.C. INonoHckuit omicTeMeciHe Heri3AenTeH AoHeKT
JKaFy ToCLTIMeH OaraiaHbl. ¥ MbITBIH/IBI JIIBIH ajia
(bMIBTpaIMSIIAHBII, aldbIHFaH capbicy Ne3 memOpa-
HAJIBIK CY3T1 apKbUIbl 3eUTI PUIABTPIHEH OTKI31III.
Kefiin 1 M3 THOPONM3AEHTEH CYT CTEPUIIBAL
npobupkara Kyieutsi, pH 6,0 6omateia cTepuitbai
CYMEH YII eCeNiK CyHpUITy Xyprizinmi. bipinmmi
npobupkara 1 M crepuibIi GUIBTPAT KOCHUIHIIM,
JOMeKTI Jkafy KaTapel JNaWbHAAIABL. OpOip
nipooupkara 500 MitH GaKTepus XKaCcyIIackl €HT i3I,

Kecte 1. Cost KOHIIEHTPATHIHBIH €PY YaKbITHI

TOYJIKTIK MHKyOanus xyprizinni. bakputay ynri-
JepiHae  ambBITKRl  (QUIbTpaTBl  KOCBUIMaraH
JKargaiJa MUKPOOPTaHM3MIEPAiH ©cCyi TipKeir,
CaJIBICTBIPMAJIBI 6CIM KapKBbIHBI OaraiaHbl.

OHIMAEpAIH Kayinci3mik KepceTKimTepi
Kazakcran PecnyOnuKachiHBIH CaHUTAPUSIIBIK-
SMUAEMHUOJIOTHSIIBIK TANaNTaphiHa coiikec OaranaH-
Ibl.  MHUKpOOpraHU3MIEPAIH  MOPQOIOTHSIIBIK
KacHeTTepi MEeTHIIEH KeriMeH 005y xoHe | 'pam axici
OOMBIHIIIA UMMEPCHSUIBIK KYHea1e MUKPOCKOHSIIBIK
3epTTey apKbUIBI aHBIKTAIABI (YIKeHTy — 90X,
MMMEPCHSIIBIK Mail KOJIAAHBIJIbI).

Homuoicenep scane onapovt mankpliay

Cosi  KOHIIGHTPATBIHBIH CYTKE OHTAMIIBI
MOJIIIepiH aHBIKTay MaKcaThIHAA | JTUTp MaiichI3-
JaHIBIPBUIFaH CYTKE OPTYPIi HalbI3bIK MOJIIIEpe
COsI KOHIICGHTPAThI KOCBUIBII, TOXIPUOCIIIK Yriaep
naiibiAael. Cos koHneHTparsl 40-45°C temmnepa-
Typagarbel cyTre epitinmi. Toxipubene Ttept yiri
93IpJICHIIL, OJIAp/IbIH OPKANCHICHI OPraHOJICTITUKAIIBIK
KepceTKimTepi OoWbIHINIA OaralaHibl. 3epTTey
HoTIKeciHae No2 ynri eH KOJNauibl el TaHBUIIBL,
OHJIa COsI KOHIIEHTpaThIHBIH Meniepi 20% Kypanbl.
Byn vynrige moMmik KoHE KOHCHCTEHIUSUIBIK
KOPCETKIIITep JKOFaphI AeHrei e 0onapl. Maichi3-
JaHIBIPBUIFaH CYT KypaMbIHIAFbl (EPMEHTTEPAIH
oCepiHEH COsiFa TOH JKarbIMChI3 HWIC TEH JOMHIH
temeHzeyl Oabikanapl. ConbiMeH kaTtap 40°C
TeMIIepaTypajaa cosli KOHUEHTPAThIHBIH TOJIBIK €py
yakbIThI mamamer 60 MunyTThl Kypassl (Kecte 1).

¥3aK OprasosienTHKaJIbIK KOpceTKilTepi
. . Cost KOHUeHTpa-

Mep3imre Turpiene- Bescenai TBIHBL enviHi

caKrajy TIH  KbIlI- | KBIIIKBLIABIK % _Huz Kggce:

YaKBITBI, KpLIIBIK, °T | (pH) Kimi Koncucrenusicel | Jomi men mici

MHH

20 20,0+0,1 6,76+0,1 70 aHaFaTTaHAPJIIBIK COsHBIH 2JICI3IEH-

p.

nipinreH mgomi 6ap

30 21,5+0,4 6,78+0,1 85 JKaxkcsl COsHBIH JJICI3EH-
nipinreH momi 6ap

40 23,5+0,4 6,78+0,1 95 JKaxkcol COsHBIH JJICI3EH-
nipinreH momi 6ap

60 26,0+0,3 6,76+0,1 95 THIFBI3 KOMIPIIIKTI Kprken momi 6ap
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3epTTey OapbiChIHAA YHBITKBI  pETIHIE
TepMOGUIBAI CTPENTOKOKK TI€H amumopHiIbIi
TasKagapAblH 2:3  apaKaThIHACTaFbl KOCHACHI
nadpananeuiel.  J[aWblH — eHiIMIEri  OakTepus-
Jap7bIH OPTaHOJIENITUKANIBIK CanachlHA dcepiMeH
KaTap, oJIapablH (GHU3HKa-XUMUSIIBIK KaCHETTEPi JIe
KeweHai Typae 3eprrengi. JKyMmbic HOTHXeciHae
CYTKBIIIKBUIIBI OaKTepUsIIap by IITaMIapbl MEH
AIllBITKGl  KOMOWHAIMSIAPHl  KYPaCTHIPBLIBII,
THIMJII HYCKaNap ipiKTeIiN anbIH/IbL.

CyT eHIMACPIHIH JOMIIK, TOPYMEH/IIK XKOHE
KOMIPCYJIBIK KYpaMblH apTThIPY MAaKCaThIHZA
3epTTEYre UTMYPHIH MEH TaHKypal KeMICTepiHiH
mepbaTTepi eHrizinmi. bynm xemicrepaiH epek-

menri — KypaMblHIa OHOJOTHSUIBIK OelceHmi
KOCBUTBICTAD MEH JOpYMEHIEpPIiH MOI OOIyHI.
UTmypblH  WOPOSTiIHIH —~ XUMHUSUIBIK — KYPaMBbI

OoliblHIIA KypFak 3arrap wmemmepi 72,0 %,
keMipcynap — 18,0 %, an nopymeHzep apachlHIa
eH JxoFaphl kepceTkinl [l nopymenine trecini — 500
mr. ConbsimMeH Katap, B1 — 2,0 mr, B2 — 2,0 mr, B6
—2,0mr, B12 -0,004 mr, PP — 30,0 mr, A — 2,0 mr,
E — 15,0 mr, C mopymeni — 300 mr memmepinae
AHBIKTAIIBI. MUHEPAIBIK KypaMbIHIa OMOTHH —
0,35 wmr, Temip — 20,0 mr, tiox — 0,30 Mr, manTOTEH
KBIIKBUTBH — 10,0 Mr, onwii Kemkeuisl — 0,70 mMr
xKoHe Oacka Kocankbl 3artap — 4,50 mMr Oojbl
Tankypali 1IOpOSTIHIH XUMHSJIBIK KypaMbIH/A
Kyprak 3arrap — 74,0 r, akybei3gap — 0,6 r, Maiinap
- 0,2 1, kemipcymap — 70,4 T, TaramabIK
TammbIKTap — 2,0 T, OPraHUKAIBIK KBIITKBUIIAD —
0,5 r, xymn — 0,3 r© MeepiHAe aHBIKTAJJIbI.
MuHepannbIK 3aTTap KarapelHaa HaTpuid — 14 mr,
Kanuii — 168 mr, kanpumii — 19,0 mr, marauii — 10,0

Mmr, dochop — 16,0 mr, Temip — 1,2 Mr TipKemi.
Jopymennep kypambiaaa kaporut — 20,0 mr, PO —
3,0 mr, H3 - 0,5 mr, TO - 0,5 mr, B1 — 0,01 mr, B2
— 0,04 mr, PP - 0,4 mr, C — 7,4 Mr 60J11BIL.

XKyprizinren 3eprrey HOTIKeIepi OOWBIH-
11a, UTMYPbIH MEH TaHKypai mopoarrepin 10%
MeJIepAe KOCY OHIMHIH JOMJIK OHE HICTIK
KaCHETTepiH KaKcapTaThIHbI aHBIKTAIIALL. AJjaiina
momaeyimrepain Memmepi  15%-Fa  KeTKeHAe,
ocipece HMTMYpBIH HIOPOSTI  KOJAAHBUIFAH[A,
OHIMHIH JOMIIIK camachl TOMEHEHTIHI OaiKapbl.
3epTTey HOTMIKECIHIE aNbIHFAaH aKybI3Jbl OHO-
OHIMHIH TaFaMJBIK KypaMbl Kejeciliel OoJibl:
aKysaap — 26,7 r, maiinap — 9 r, kemipcymap — 9,4
I, OpraHUKajblK KbIIIKbUIIAp — 1 T, kya — 1 T.
MuHepanaslk 3aTTap OoiibiHIIA HaTpuii — 41 M,
Kanuii — 112 mr, kaneiuii — 104 mr, maramii — 23
MI Memepinae aHbKTanael. COHBIMEH KaTap,
emimze Bl1, B2, PP, C, E TonrapbeHbH
JopyMeHzepl TipKemai. OHIMHIH HEpreTHKANbIK
KYHJBUIBIFBI 178 KKaad Kypajsl.

OHIMHIH OHTaWJIBI cakTay Mep3imi 60 carart
peTiHme caktay OaphICHIHIA KYPri3iireH (u3nuka-
XMMUSUIBIK KOHE OpPraHoJICNTHKAJBIK Oakbliay-
JMApABIH  HOTIKeNepi OOWBIHINA — aHBIKTAJIBL.
3eprrey Ke3iHae maibiH eHIM +4+2°C Temmepa-
Typaga cakransin, 0, 24, 48 xone 60 carar
apaJbIKTapblHAa cana KepceTKilmTepi OaraiaHbl.
baramay xputepuiinepi peTiHIe THUTpIIEHETIH
KbIIKBLIABIK (°T), Oencenmi KbIIKbULILIK (pH)
KOHE OpPraHoJIENTHKAIBIK KepceTKimTep (oM,
Mici, KOHCUCTEHIIHMSCHI, CAphICy 06 iHY1) abIHIBL.

Kecre 2. OHIMHIH cakTay OapbICEIH/IA calla KOpCeTKITepiHiy e3repyi (+4+2°C)

Cakray TutpJieHeTin Beacenai Konmudop | Jomi Men wmici Koncucrenuusicol /

YaKbIThl, | KbIIIKbUIABIK, °T KBILIKBLIABIK, pH | maap capsicy 0oninyi

car (BI'KII)

0 70-72 46-4,8 YKOK Tasa KbIIKbLI- BipTekTi, TypaKThI
CYT JoMmi

24 72-74 45-4,7 JKOK KeImkpin qomi TrIreI3, a3aIn
OiIpKAJIBIIITHI KOMIpIIIKTI

48 74-76 4446 KOK KpIkpLt 1omi TrIFBI3, 971Ci3 OOTiHY
Kymenesi GalfKkayrybl MyMKiH

60 76-78 43-45 YKOK KeIIKbLT 1oMi THIFBI3, KOIIPIIIKTI,
ANKBIH KYPBUIBIM TYPAKTHUTBIFBI

TOMEHIEH/T1

3epTTey HOTWXKENEepl CaKTay yaKbIThIHBIH
y3apybiHa 0alIaHbICTBI OHIMHIH TUTPJICHETIH KbIII-
KBULIBIFBIHBIH OipTiHAEN apTaThIHBIH KepceTTi. 60
caraTTaH KeliH OHIMAE KBIIIKLUI JOMHIH alKbIH
KYIIEI01, KYPBUTBIMBIHBIH THIFBI3IAIBIN KOTIiPIIiK-
TEHYyl KOHE OPTaHOJECIITHKAIBIK KOPCETKIIITEPIIH
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TeMeHzIeyi OaliKanapl. ATanFaH e3repicTep OChl YakbIT
KE3CHIHEeH KeHiH OHIMHIH CanasblK TYPaKTbLIbIFbIHBIH
Oy3bu1a OacTaTHIHBIH KopceTTi. COHIBIKTaH KhIIII-
KBUIIIBIK JMHAMUKACHI MEH OPTaHOJICITHKAIBIK
TYPAKTBUIBIKTHIH IIEKTIK MOHIEPIH €CKEPE OTHIPHIIL,
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OHIMHIH OHTaWnbl cakray Mep3imi 60 carar mem
OenrijeHmi.

MUKpOOHONOTHSIIBIK, KAYITICI3/IIK KOPCEeTKIII-
TepiH Oaranay OapbhICBIHJIA CAHUTAPIIBIK-KOPCETKIII
MHKPOOPTraHM3MIIEp peTiHae KomupopMabl OakTeprs-
mapaeiH (BIKID) Gomysl Gakpuianmel. 3eprrey
HOTHXKECIHIC Oapiblk cakray Ke3CHIHJE OHIM
yArizepiaae koaugopmapl OakTepusiap aHBIKTaFaH
KOK, OYJ1 OHIMHIH CaHUTAPHSUIBIK-TUTHCHAIIBIK
TajanTapra colkecTirin kepceremi. COHpIMEH KaTap
cakTay Mep3iMiH HETi3/Iey/Ie KbIIIKbUIIBIK KOPCET-
KimrepiMeH 6ipre KomudopMabl OaKTepHsIIapIbIH
0oJMaybl HETi3r1 Kayirci3miK KpuTepuisiepiHia Oipi
pEeTiHaE KapacThIPBUIIBL.

Cost KOHIICHTPATBIH CYT OHIMJEPiHIH Kypa-
MBbIHA €HTI3y OHIMHIH TaraMABIK KYHJBUIBIFBIH
apTTHIPY MYMKIHZITIH KOPCETKEHIMEH, OHBI KOJIIaHy
Ke3iHe Oenrini Oip mekTeynep MeH ToyeKeaep Il
eckepy KaxeT. Cosl aKybI3bl TaraMJIbIK aJJIepreH-
JepIiH KaTapblHA JKaTaThIHIBIKTaH, OHIMII OHIiPICTIK
MPaKTUKaFa CHTi3y 0apbIChIH/IA TYTHIHYIIBLIAP IBIH
ce3iMTajJ TONTaphbl YIIH Kayilci3mik Mocemnenepi
MaHBbI316I 000kl Ta0bUTanEl. OChIFaH OaIaHBICTEI
JNalblH eHIMII TaHOanay Ke3iHAe ajiepreHaiK
KOMIIOHEHTTEP/IiH OOIYyBI TYpajbl aKmapatr HopMa-
THUBTIK TaJlalTapra COWKeC HAKThl KOPCETLTy1 THIC.

CoHbBIMEH KaTtap cosi KOHIICHTPATBIHBIH OHIM-
HIH OPraHOJICTITUKAJIBIK KaCUETTEPIHE acepi cakTay
Mep3iMiHe OaIaHBICTHI O3repyi MyMKiH. ¥3aK cakTay
Ke3iH/Ie COsSFa TOH JIOM MEH WICTIH alKbIHIANYBI,
KYPBUIBIM TYPAKTHUIBIFBIHBIH TOMEH/IEYI (TyHOa TyCy
HeMece 0eJTiHy KyObUIBICTAphI), COH/IAN-aK KbIIIKbLI-
IIBIK IEHTeHiHIH e3repyl HOTHXKECIHE CEHCOPIIBIK
KOpCEeTKIIITeP IiH Hamapiaybl bikTuMail. COHIBIKTaH
COsl aKybI3bl CHTI3UITCH OHIMJEp YIIIH cakray
Ke3eHIH/IET1 canajblK TYPAaKThUIBIKTEI OaFaay yKoHe
OJNIApbIH KOJIAHBICTAFbl HOPMATHUBTIK-KYKBIKTHIK
TananTapra COWKECTITiH aHBIKTay 3epTTeyIliH
MPAKTUKABIK MaHbBI3bIH apTTHIPA/IBI.

Kopvimobinowt

XKyprizinren 3epTrey HoTHXKEIEpi OOHBIHIIIA
JMafbIHAAFaH aKybI30eH OaMbIThIIFAH OHIMHIH
MalIbUIBIK ACHredi yAriiep apacklHia aiTapibIKTai
AMBIPMAIIBUTBIK, KOPCETIIETeHI aHBIKTAIBI. OHIMHIH
MHHEPAJIBIK KYpaMbl KaJlbIHid, (hocdop xKaHe TeMip
M6JIIIEePiHiH KOFapbl OOTybIMEH CHIIATTAJIBII, OHBIH
TaFaMIbIK )KoHE OMOJIOTUSUTBIK KYH/TBUTBIFBIH apTThI-
PaTBIHBI IQNIEIICH/II.

Du3HKa-XUMUSITBIK HKOHE OPraHOICITHKAIBIK
KOPCETKIIUTEpAiIH e3repy AWHAMHUKACHIH Oaranay
HOTHIXKECIHJIC OHIMHIH OHTalIbI cakTay Mep3imi 60
carar jgen OenrineHmi. OChl Ke3eH IINHAE KbIII-
KBUIJIBIK KOPCETKIMITEPiHIH HOPMATHUBTIK IIEKTEP/IC
CaKTaJybl )KOHE OPTaHOJICITUKAIBIK KACUETTEPiHIH
TYPaKTHUTBIFBI KAMTAMAaCHI3 €T,
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AJIBIHFAH HOTWDKENEp COsl KOHLEHTPAThIH
MaHChI3AAHIBIPBUTFAH CYT KYPaMbIHA €HI'13y apKbLUIbI
TaraMJBIK KYHJBUIBIFBI JKOFaphbl, aKybl3 MeJmepi
apTTBIPBUIFaH OHIM ally MYMKIHJITiH KepceTTi. OHIM
KYpaMBbIHAAFbl MHHEPAIABIK 3aTTApIbIH JKOFApbI
00ysl OHBIH (YHKIIMOHAIIBIK OaFbITTAaFbl Taram
OHIMI peTiH/e KOJAaHy MepCHeKTUBATIAPbIH aiKbIH-
Hanabl.

Epecex amammap YIiIiH YCHIHBIIATHIH TOYJIKTIK
TYThIHY Memmepi mamamed 200 T Kypaigsl.
IIuKi3aTTHIH KOKETIMIIIIN MEH TEXHOIOTHSIBIK
THIMAUIITIH €CKepe OTHIPHIN, YCHIHBUIFAH OHIMIL
JKEPrLTIKTI CYT OHIEY KOCIOPBIHAAPBIHAA OHIIPICTIK
KeJIeM/Ie OHJIIpYy MYMKIHAIr1 Oap.
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IOPOIIOK M3 IEJKOBULBI B CPABHEHHWH C IIOPOIIKAMH
PACIIPOCTPAHEHHBIX SAI'0JI: COCTAB U CBOMCTBA

e

AX. IVCMATOB"

(MoauTexuuyeckuit HHCTUTYT TAMKUKCKOr0 TEXHHUECKOro yHuBepcutera nmenun M.C.Ocumu,
Tamkuxucras, 735700, r. Xymxxkana, npocnekt U.Comonn 226)
DIIeKTpOHHAS [TOYTa aBTOpa KOppecoHaeHTa: Ummat1995@gmail.com™

B pabome npedcmasnena cpasnumenvhas XapaKmepucmuka ROPOWIKA U3 WIEKOBUUbL U ROPOUWLKOG U3
Pacnpocmpanénnbix 1200 (YepHUKA, MAIUNA, KII0K6A, 001enuxa, KyoHUKa) ¢ MOYKU 3DEHUs OP2AHONEnMUYECKUX
C60licm8, NUWEBOIl YEeHHOCIU U MEXHOJ02UYEeCKOU npuzoOHocmu. AKMyanbHOCmb UCciedosanus 00ycioenena
pacuiupenuem accopmumMenma KOHYEeHMPUPOBAHHBIX A200HBIX NPOOYKMOE, NOSLYHAEMbIX HYMEM 00€360IHCUCAHUS U
U3MENbYUEHUA CbIPbA, UMO 00ecnequeaem yooOCmeo XpaHeHus, CHUNCEHUE Ce30HHOI 3A6UCUMOCIU U WUPOKUE
603MOIICHOCIU NPUMEHEHUSA 8 RUWe8oll npombluiniennocmu. Ilokazano, umo cocmae u hynkyuonanvhole ceolicmea
5200HBIX NOPOULKOB 3ABUCAN KAK ON 6UOA UCXOOHOZ0 CbIPbSl, MAK U OM MEXHOJI02UU CYWKU, npu Imom eumamun C
AGIAENCA HAUbOIee Yy6CMEUMEIbHBIM K MEPMUUECKOll 00pabomike Komnouenmom. Ocoboe snumanue yoeineHo nopouwKy
U3 WIETKOBULbL, ONMIUYAIOMEMYCS 8bICOKOI HPUPOOHOTL CTIAOOCHIBIO, HU3KOU KUCTIOMHOCHbIO, COOEPIHCAHUEM NUULEBLIX
60JIOKOH U MUHEPATILHBIX 8eliecma, eKlouas dceneso. Ilposedénnas nadopamopnas oyeHKa no cemu NOKA3AMENAM
(cnadocmsb, KUCIOMHOCMY, UGN, PACHEOPUMOCHb, 61ANCHOCHIb, ADOMANL, 00UIAsL OUEHKA) NOKA3ANA €20 HAUBLLCUILIL
UHMeZPAIbHbLI pe3yibmam. YCmano61eno, Ymo weako6uYHblil ROPOULOK A6/IAeMCsl Haubolee YHUGEPCANbHbIM Ol
NnOBCEOHE6H020 NPUMEHEHUA U NEPCHEKMUBHBIM UHZPEOUECHMOM (YYHKUUOHATIbHO20 NUMARUA, M020a KAK Opyzue
A200HbBlE NOPOWKU UENeCO00PA3HO UCNOIb308AMb C YUEMOM UX CHEYUPUUECKUX CBOIICHE U 1e1e6020 HAZHAYEHU.

KiioueBnble ciioBa: IICJIKOBHIIA, MOPOIIOK, AATOAHBIC NMOPOIUIKH, AHTHOKCUAAHTBI, BUTAMHUH C,
nmumeBas HCHHOCTD, Q)yHKIIHOHaJILHOQ NnUuTAHUC.

TYT YHTAFBIH KAPAITAWUBIM )KUJIEK YHTAKTAPBIMEH
CAJIBICTBIPY: KYPAMbBI MEH KACUETTEPI

AX JIYCMATOB

(M. C. Ocumu aTbiHaarbl TKIK TEXHHKAIBIK YHHBEPCHTETIHIH MOJTUTEXHUKAJIBIK HHCTHTYTHI,
Taxikcran, 735700, Xymxana Kanacol, I. CoMOHM TaHFBLIBI, 226)
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Kymobicma opzanonenmukanslk Kacuemmepi, mazamoblK KYHObLIbIZbL HCIHE MEXHOTOZUATIBIK IHCAPAMOBLIBIZbL
MYPLICLIHAK MYM YHMAZL MEH KeH Mapaizan HCUOeKk YHMAaKmapoviuvl (Kapaxcuoex, mauKypai, MyKicuoex,
WIbIPAHAK, KYJINbIHALL) CANBICMBIPMAIbL CURAMMAMACHL YCHIHbLIZAH. 3epmmeyoiy o03ekminici — wuKizammol
CYCHI30AHObIPY HCOHE YHMAKMAY apKblibl ANbIHAMbBIH KOHUEHMPIEH2eH HCUOEK OHIMOepiHiN accopmumenminiy
KeHeloimen daitnanvicmol. Byn cakmay Konaunwliviebli KAMmMamacsl3 emeoi, maycolMOblK, mayenoiiikmi momenoemeoi
Jcone mazam OHepKICifinde KeHiHeH KOo0any2a MYMKIHOIK Oepedi. Kudek yHmaxKmapulnvly Kypamvl MeH
dynkyuonandvlK Kacuemmepi 6acmankvl WUKI3am mypine oe, Kenmipy mexHoaI02UACbING 0a mayenoi ekeni Kopceminoi,
an C 0apymeni mepmusaivlK OHoeyze ey ce3immai KOMnoHenm 6oavin maodvinaowt. Epexuwe nazap maouzu momminizi
JHc02apul, KblUKbLUI0bIZL! MOMEH, MAAMObIK MAIUILIKIMAD MEeH MUHEPAIObIK 3ammapaa, COHbIY iulinoe memipee oail mym
yHmazeina ayoapuliovlt. Kemi kopcemxkiuwe OotbiHUIa (MIMMINIK, KbIUKBULIOBIK, MYC, €Pyi, bLI2ATObUIbIK, XOUWl UIC, HCATINb
baza) scypeizineen 3epmxXananblK 6a2anay OHblH eH Hco2apbl UHMeZPAnNoblK Hamuceze ue doneansvii kopcemmi. Tym
YHMAzbl KyHOeNiKmi Konoamyza ey, ambeodan api hyHKUUOHATIObIK MAMAKMAHY YUIH REPCHEKMUBATbL UHZPEOUEHM eKeHi
AHBLIKMANObl, Al 6ACKA HcUOEeK YHMAKMAPbIH 071apOblH, 63iHOIK Kacuemmepi Men MaKcammbul KOJA0aHbLIYbIHA Kapail
naioanamny opsuIHObl 601bln MAOBLIAODL.

Heri3ri ce3nep: TyT, YHTaK, :KHIeK YHTaKTapbl, aHTHOKcHAAHTTap, C AdpyMeHi, TaramabIK
KYHJBUIBIFbI, (PYHKIIMOHAJIIbI TAMAKTAHY.
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SILK POWDER COMPARED TO COMMON BERRY POWDERS:
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The paper presents a comparative characterization of mulberry powder and powders from commonly consumed
berries (blueberry, raspberry, cranberry, sea buckthorn, strawberry) in terms of organoleptic properties, nutritional
value, and technological suitability. The relevance of the study is odycnoenena the expansion of the range of
concentrated berry products obtained through dehydration and grinding of raw materials, which ensures convenient
storage, reduced seasonal dependence, and broad application in the food industry. It is shown that the composition
and functional properties of berry powders depend both on the type of raw material and on the drying technology used,
with vitamin C being the component most sensitive to thermal processing. Special attention is given to mulberry
powder, which is characterized by high natural sweetness, low acidity, and the presence of dietary fiber and minerals,
including iron. Laboratory evaluation based on seven indicators (sweetness, acidity, color, solubility, moisture
/stability, aroma, and overall score) demonstrated that it achieved the highest integral result. It was established that
mulberry powder is the most versatile for daily use and a promising ingredient for functional nutrition, whereas other
berry powders should be selected according to their specific properties and intended applications.

Keywords: mulberry, powder, berry powders, antioxidants, vitamin C, nutritional value,
functional nutrition.

Beeoenue JIOMUHUPYET KHUCIO-CIAAKUNA WIM KHUCHBIA BKYC.
B nocnennue rofpl 3aMETHO PaCIIUPUIICS ‘YKazaHHbIE CBOICTBA ACNAIOT LIECIKOBUYHBINA MOP-
ACCOPTUMEHT MPOJYKTOB, KOTOPBIE BBIITYCKAIOTCS B LIOK yZOOHBIM AJISl HCIIONB30BAHUSI B KadeCTBE
KOHIICHTPUPOBaHHOH (hopMe ¥ TIpeTHa3HAYEHBI IS KOMITOHEHTa (DYHKIIMOHAJIBLHOTO MMUTAHUS, 8 TAKKE
YOPOLIEHHSI MOBCEAHEBHOro mnuTaHus. K Takum KaK HaTypaJbHBIH MMOACIACTUTENb IPU pa3paboTKe
MPOAYKTaM OTHOCSITCS] IOPOIIKH U3 Ar0o U (YPyKTOB, peLenTyp MpoAYKTOB ¢ YMEHBILEHHBIM COZIEPKaHUEM
nojiydyaeMble MyTEM YyAaleHHs BIard W MOcie- nobasieHHoro caxapa [6, 7].
ayrouero uaMensueHus coipbs [1, 2]. [lonoOHbIi Lenbro HacTosIIel pabOTHI SBISETCS CPABHU-
croco0 nepepadoTKU MO3BOJISIET CHU3UTH CE30HHYIO TEeNbHAs XapaKTEPHUCTUKA MTOPOILKA U3 HIENKOBUIBI U
3aBUCUMOCTb MOTPEOJICHHS ST/, TIOBBICHTH YI00CTBO MOPOLIKOB U3 Hanbosee pacipoCTPaHEHHBIX SITOJ
XpaHEH!sl, YMEHBIIUTh MAcCy U 00BEM MPOIYKTA TTPU (4epHUYKa, MaJIMHA, KITFOKBA, 00JIenMxa, KITyOHHKa) TI0
TPaHCIIOPTHPOBKE, & TAKKE PACILIMPUTH BO3MOXKHOCTH pSAAY KITIOUYEBBIX KPHUTEPHEB: BKYCOBBIM OCOOEH-
€ro MPUMEHEHHS B ITUIIEBHIX TEXHOJIOTHSIX. HOCTSM, KUCJIOTHOCTH, TIPEIIIOJIAraeMO aHTHOKCH-
SrozHble IOPOIIKY MPEACTABISAIOT HHTEPEC He JAHTHOW aKTMBHOCTH, COJAECPKaHUIO BUTAMHHOB U
TOJIBKO KaK apOMaTHYECKUE U BKYCOBbIE 100ABKH, HO MUHEPAJIOB, a TAK)KE€ BO3MOXKHBIM HarpaBiIeHHEM
U KaK NOTEHLUAIbHbIE HCTOYHUKHA OMOJIOTHYECKU MPAKTUYECKOTO MPUMEHEHHS B ITUIIEBON MPOMBIIII-
aKTUBHBIX BemiecTB. OJHAKO WX MUTaTeIbHAs JIEHHOCTH U IOMAIlIHEM palfoHe.
LIEHHOCTh M (PyHKIMOHAJIbHBIE CBOWCTBA 3HAYH- Mamepuanst u memoowt uccnedosanuii
TEJBHO Pa3INYAr0TCs, TOCKOJIBKY 3aBHCST Kak OT BH/IA 1. O0uas xapaKTepUCTHKA SITOJHBIX MTOPOIL-
WCXOAHOW ArOABl, TaK M OT Crocoda CyIIKH KOB. SIroJiHBIE MOPOIIKH OTHOCSITCS K MPOAYKTaM
(KOoHBEKTUBHAS, HH(PpaKpacHasi, THOMUIBHAS U JP.) rIIyOOKOM TepepaboTKH PACTUTENBHOTO CHIPbA,
[1, 3]. Haubonee 4yBCTBUTENBHBIMH K TEXHOJIO- MOJTly4aeMbIM IyTEM 00€3BOXKHBAHHUS STOJ C
TMYECKHUM YCIIOBUSIM cunTaroTcst BUTaMut C 1 yacThb MOCIEAYIOUIMM MEXaHWUYECKUM H3MENBYEHHEM 0
(heHONBPHBIX cOoeMHEeHMH [3], Torna KaKk MUIIeBbIe MEJTKOTCTIEPCHOro cocTosiHus [1]. OcHOBHasI TeXHO-
BOJIOKHA Y MUHEPATIbHBIE KOMIIOHEHTBI COXPAHSIOTCA JIOTHYECKast 3aJa4a TPy UX MPOU3BOJICTBE 3aKIIO-
Oonee ctadbuiabHO [4, 2]. YaeTcs B CHW)KEHHUHM MAacCOBOM JIONM BJAaru 10
Oco0oe MecTo Cpefy STOAHBIX TOPOIIKOB 3HAYEHUH, 00ECTICYNBAIOIINX MHKPOOHOIOTIECKYIO
3aHUMAET TOPOMNIOK u3 IenkoBuie (Morus spp.), CTaOMITLHOCTE, COXPAaHHOCTh BKYCOAPOMAaTHIECKIX
MOCKOJIBKY OH 00J1ajjaeT BHIpaKEHHON NPUPOTHON KOMIIOHEHTOB ¥ BO3MOKHOCTb JUITENIBHOTO XpaHe-
CITaZIOCTHIO M CPABHUTEIHHO HIU3KOW KUCIOTHOCTHIO Hus O€3 MPUMEHEHHS XUMHYECKHX KOHCEpBaHTOB [1].
[5-7]. D10 oTmHUaET ero OT OONBIIMHCTBA TPAIH- B pesymbrare mosydaeTcsi KOHIICHTPHUPOBAHHEIIN
LMOHHBIX ATOJHBIX TIOPOUIKOB, B KOTOPBIX HPOIYKT, KOTOPbIH yJOOHO AO3UPOBAaTh U UCIIOJb-
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30BaTh Kak B OBITOBOM palloOHe, TaK U B MHUILEBBIX
TEXHOJIOTHUSIX.

C mpakTHYECKOH TOYKU 3PEHHS SITOJTHBIE
MOPOLIKH PAacCMaTPHUBAIOTCS KaK YHUBEpCAJIbHbBIE
WHTPEIUCHTHI, BHIMOIHSIONINE OTHOBPEMEHHO He-
CKOJIBKO (PYHKIHH: BKyCOapOMaTHUYECKyro (ycH-
JICHWe BKyCa H 3amaxa), LBETO0OPa3yIOIIyIo
(HaTypasbHOE OKpalllMBaHWE MPOAYKTA) U HyTPUEHT-
Hyto (oOoraieHne BUTAaMHHAMH, MHHEPATbHBIMA
BEIIECTBAMHU, TIIIICBHIMU BOJIOKHAMH U (DeHOILHBIMA
coenunenusimMu) [4, 8]. braarogaps BeICOKOW KOH-
NEHTPAIM CYXWUX BEIIECTB MOPOIIKH MOTYT
MPUMEHSTBCS TpPU  MPOM3BOJCTBE  HAIMTKOB,
HOTypTOB, IeCEpPTOB, KOHANTEPCKUX U3MCIHIA, CyXUX
cMeced, Kaml OBICTPOTO TPHUTOTOBICHHS H
(bYHKIIMOHAIBHBIX TPOLYKTOB [2].

KntoueBbIM  (akTOpOM, — ONPEIEIISIONINM
KauecTBO SITOAHOTO MOPOIIKA, SBISIETCS TEXHOIOTHS
ynaneHus Biarn. Haunbonee pacnpocTpaHEHHBIMU
croco0aMy  SIBJSIFOTCS ~ KOHBEKTHBHAs — CYIIIKA
(ropstanMm  Bo3ayxoM), MH(ppakpacHas o0paboTKa,
BaKyyMHasl CylIKa U Juouimnzanus (cyOonmmanu-
onHas cymika) [1, 3]. TIpu HCTOIb30BaHIH BBICOKO-
TEMIIEPATYPHBIX PEKHUMOB YacTh TEPMOJIAOMIBHBIX
COeMHEHMH, mpexae Bcero BuTamMuH C, mMoxer
paspyliaThcs, a HWHTCHCHBHOCTh apoMaTa
camkathes [3]. B To ske Bpemst oG UIIbHAS CYIIIKa
cunTaercs OoJee IasIIei TEXHONOTHEH, TTOCKOIIBKY
TMO3BOJISIET COXPAHHUTD OOJIBIITYIO JIOTHO OHOJIOTHYESCKU
AKTUBHBIX BEIIECTB M HCXOHBIN BKYCOBOH MPOGIIb
sirox [1, 3].

He meHee BaXHBIM MapaMeTpoM SBISIETCS
CTeTeHb U3MENbUCHHS U OJTHOPOHOCTD MOPOIIIKA,
KOTOpBIC BJIHUSIOT Ha €r0 pacTBOPUMOCTh, PABHO-
MEpPHOCTh paclpeieNieHns] B MPOAYKTE U OpPTraHo-
JienTrYeckoe Boctpustie. CIUIIKOM IpyOble YacTu-
1Bl MOTYT YXY/IIIATH TEKCTYPY HATUTKOB U KPEMOBBIX
W3JICNU, a Ype3MEepHO MeEeJKOoe HW3MellbYeHUe
TMOBBIIIACT CKJIOHHOCTh MOPOIIKA K CIIEKHUBACMOCTH U
TUrPOCKONMYHOCTH. [103TOMY NpoM3BOAMTENH CTpE-
MSITCSI COOJTFOIATh OaTlaHC MEXKITy MEITKOIUCIIEPCHOC-
ThIO U CTAOMJIbHOCTBIO MPOIYKTA MPU XpaHeHuH [2].

Takum 00pa3oM, STOJIHBIE TOPOIIKH MOKHO
paccMaTpuBaTh Kak MEPCIEKTUBHYIO GOpMy mepe-
PabOTKH SITOJTHOTO ChIPhsI, COYETAIOIIYIO JUTATENEHYIO
COXPaHHOCTh, YZI00CTBO MPUMEHEHHS U TTOTCHITH-
IbHYI0 PYHKIHMOHATIBHYIO HEHHOCTh. OIHAKO MpH
OLIEHKE MX CBOICTB HEOOXOAMMO yUUTHIBATbh, YTO
WTOTOBBIN COCTaB 3aBUCUT HE TOJBKO OT BUJIA STOJIB,
HO U OT YCJIOBUH TEXHOJIOTHYECKOH 0OPaOOTKH, YTO
0COOEHHO BaXHO TPH CPaBHUTEIHLHOM aHAIH3e
pa3IUyYHbBIX BUIOB MopomikoB [1, 3].

2. Oco0eHHOCTH TIOPOIIKA M3 IIEITKOBHIIBI.
lenkoBuiia — TpagMIHOHHAS SATOJAA, LIMPOKO
ymoTpeOiasiemass B crpaHax LleHTpanbHON A3uw,
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Kagkasa u Boctoka. B cyménom Bujie oHa coxpaHser
CJIaZiOCTh, a IIOCJIE U3MENIbYEHHS [IPEBPAIAcTCs B
MHUTATEIbHBIN MOPOIIOK [5, 7].

2.1. [Ipenmy1iecTBa MOPOIIKA U3 HICTIKOBHUIIBL.
Ilopomok 13 MIETKOBHLBI 00JamaeT psaoM
0COOEHHOCTEH, BBITOAHO OTIMYAIOIIMX €ro OT
MOPOIIKOB M3 ApYrux sirof. OZHUM M3 TJIaBHBIX
NPEUMYIIECTB SBIAETCS HaTypajbHas CIaloCTh,
Onarozmapst KOTOPOH NPOLYKT MOXKET MCIIOIB30BATHCS
KaK €CTECTBEHHBIH MOJICIIACTUTENb 0e3 100aBIeHuUs
caxapa [6, 7]. 310 0cOOCHHO aKTyaIbHO IS JTIOICH,
KOTOpbIE CTPEMSITCSI CHU3UTH YIOTpeOeHne padhuHu-
POBaHHBIX CJIaJIOCTEN.

Taxxe BaKHOU XapaKTEPUCTUKOM SIBISIETCS
MATKOE BO3ACHCTBHE HA JKEIYIOYHO-KHIIEUHBINA
TpakT. B oTMumMe OT MOpPOLIKOB KHUCIBIX SITOX
(HampuMep, KITIOKBBI UM CMOPOJANHBI), IIIETIKOBULIA
COJICPKUT MEHBIIIE OPraHUYECKUX KUCIIOT U JIerde
TIEPEHOCHUTCS JIFOJIBMH C UyBCTBUTEIIBHBIM KEITYAKOM
[4,7].

Crnexyer OTMETUTb, YTO MOTPEOUTENbCKAs
LEHHOCTH IIETKOBUYHOTO MOPOIIKA OTPENessIeTCs He
TOJBKO €ro XHUMHYECKHMM COCTaBOM, HO U
OpraHOJICITUYECKUMH XapaKTepuCTHKaMu. Boib-
HIMHCTBO STOHBIX ITOPOIIKOB HMEET BBIPAKCHHYIO
KHUCJIIOTHOCTh, YTO OTPAHWYMBACT MX CaMOCTOS-
TEJIbHOE HCIOJb30BaHUE M TpeOyeT BBEICHMS
MOJICIIACTUTENICH WIIM CMEIIUBaHUS C JIPYTHMHU
KOMIIOHEHTaMH. B oTinume oT HHUX, MOPOILOK M3
LIETIKOBUIBI  00J7aJaeT MPUPOAHON CIaloCThIO,
Oaromaps 4eMy MOXKET MIPUMEHSIThCS B PEUETypax
0e3 JIOTOTHUTENHLHOTO caxapa, COXpaHssl HaTypaib-
HOCTb W CHIDKas OOLIyI0 CaxapHyl0 HarpysKy
parmoHna [5, 6, 7].

Kpome Toro, mienkoBuLa OTangaeTcs: 6oraTbiM
MHUHEpaATBHBIM COCTaBOM, B YaCTHOCTH HAINYHEM
JKele3a, 4TO MO3BOJIAET paccMaTpuBaTh €€ Kak
TPOAYKT, TOJIE3HBIM MPU YTOMIIIEMOCTH ¥ CIIa00CTH
(xak 2eMeHT nuTanus) [2]. 3Haunma u moepxrKa
CEepACYHO-COCYIUCTON CHCTEMBI: B COCTABE ILEIKO-
BUIBl NPUCYTCTBYIOT aHTHOKCHAAHTBHI M (praBo-
HOWIBI, CHIDKAFOIIME OKUCITUTENBHBIN cTpece [7, 8].

JIoTIOTHUTENTEHBIM TIPEUMYIIIECTBOM SIBJISETCS
HaJIMYME TMHIIEBBIX BOJIOKOH, CIIOCOOCTBYIOLIMX
VIYUIICHHIO MUIIEBAPEHNS] 1 HOPMaJTH3alluy 0OMeHa
Berects [4].

3. CpaBHEHHE TOPOILIKA W3 HIETKOBUIBI C
MOPOLIKAMH JIPYTHX SIrof. YepHuKa SBIsieTCs OTHUM
W3 JIAJCPOB IO COJIEP)KAHUIO AHTOIMAHOB |
aHTHOKCHIaHTOB. E€ MOpoIIoK 4acTo NpUMEHSIIOT B
(YHKIMOHAIBHOM NHWTAaHWM, HAINPaBJICHHOM Ha
HOICPIKKY cocyoB u 3penws [9, 10].

Manuna conepxut ButamuH C W opraHu-
YeCKHE KHUCIOTBI, TMO3TOMY €€ IMOpPOLIOK YacTo
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paccMaTpUBaIOT Kak MPOAYKT, MOAICPKUBAIOIINI
opranu3sMm B ce30H npoctyn [11, 12].

KitrokBa M3BeCTHa BBICOKHM COZAEPKAHHEM
OPraHMYeCKHX KHUCIOT U CIIOCOOHOCTBIO TIOIICPIKHU-
BaTh 3/I0POBbE MOYEBBIBOSIIIMX mMyTei [13, 14].

Obnenuxa siBusieTcs 60rarblM MCTOYHUKOM
KapOTHHOMJIOB U BUTaMKHA E, yacto mpumensiercs
TS TIOJLICPIKKM MUMMYHHTETa 1 Koxku [15, 16].

Kny6nuka 6orara Buramuaom C u apoMaTh-
YeCKUMH COCIMHEHHMSMH, HO MOXKET BBI3BIBAThH
aJUIEPTHIO y YYBCTBUTEIBHBIX Jroiei [17, 18].

[Ipu MHTEpIIpETAIK CPAaBHUTEIBHBIX TaHHBIX
Ba)KHO YUUTHIBATh TEXHOJOTHYECKHA (hakTop. Jaxke
MIPU UCTIOJIB30BAHUH OJHOTO U TOTO K€ BU/IA SATOBI
WUTOTOBBI COCTaB MOPOIIKA MOXKET CYHIECTBEHHO
OTJINYATHCS B 3aBHCUMOCTH OT peXUMa 00€3BOXKH-
BaHW U yCIOBHH XpaHeHus1. B wactHocTH, BuTamiH C
OTHOCHTCS K Han0OoJiee HECTOMKIM KOMIIOHEHTaM H
CIIOCOOEH CHIDKATHCSI TIPH BO3JICHCTBHH ITOBBIITIEHHON

TeMIIepaTypsl U KUciaopoa [3], Toraa Kak MUIeBble
BOJIOKHA, MUHEpaJbl M YacTh MOJU(EHOIBHBIX
COEIMHEHUI COXPAaHSIOTCS 3HAUUTENBHO JIyulie [4],
[2]. CnenoBarenbHO, MOKa3aTeH MOPOIIKOB OTHOTO
HalMEHOBAaHUSI MOTYT pa3jIM4aThCsl y Pa3HBIX
MPOU3BOJUTENEH, UYTO CIEAyeT YUYHUTHIBATh IPU
BBIOOpE MPOJYKTa M MPH aHAIM3E €ro MHIIEBON
nennoctH [1, 3].

4, Tabmuma cpaBHGHHS TIOpOITKAa W3
LIETIKOBUIBI M APYTHUX sirof. CpaBHEHUE STOAHBIX
MOPOIIKOB MOKAa3bIBAET, UTO Pa3IniUs MKy HUMU
(bopMHUpYIOTCsI cpasy M0 HECKOIBKUM HallpaBJICHUSIM:
BKYCOBOMY MPOQIUIIO, YPOBHIO KUCIIOTHOCTH, HA00pY
JOMUHUPYIOIIUX OMOJIOMMYECKU aKTHBHBIX COCIUHE-
HUI ¥ NIPEAnonaracMoMy BIMSHUEO Ha opranu3m. J{is
HarJsIIHOTO MPEACTABICHUS KIIOUEBBIX OTJIMYMI
HIDKE pUBE/IeHa TabNrIa, 0TpaXkatollasi OCHOBHBIC
XapaKTepUCTUKN HauboJee pacnpoCTpaHEHHBIX
SATOJHBIX TOPOIIKOB.

Ta6m/1ua 1. CpaBHI/ITCJ'IBHaH XapaKTCPUCTHKA MOPOMIIKA U3 MICJIIKOBUIIBI K TOPOLIKOB U3 APYTUX ATOJ (1'[0 JaHHBIM

HUCTOYHUKOB [2, 5, 10, 13, 14, 15, 16]

Ioxazarens [TenkoBuna UepHuka Maiuna Kiroksa Obnermmxa KiyOnmka

Bkyc CaaKui KHUCIIO- KHUCIIO- KHCJIBII KHCJIBII CJIaIKUH/KnCIo-
CIIAAKUN CIIAAKUN CIIagKUN

Kucnorsocts HU3Kas cpemHss cpemHsst BBICOKasI BBICOKasI cpemHss

AHTHOKCHAAHT | CpelHHE/BBICOKHE | OYEHb cpenHue cpenHue BBICOKHE cpenHue

bl BBICOKHEC

Burtamuu C cpeHui cpenHui BBICOKHH cpenHui BBICOKUH BBICOKHM

XKenezo BBIIIE CPEIHETO HHU3K0e HHU3KO0e HH3K0e HHU3K0E HU3KOe

Knergarka BBICOKas cpenHss cpenHss cpenHsst cpenHsst cpeaHss

BeposiTHOCTD HU3Kast HU3Kas cpenHss HU3Kast HU3Kast BBIIIIE CPEAHEN

aIJIepruu

Jlyumee MOJICIIACTUTED, 3peHue, HOpoCTyJa, MOUYEBBIBOZSA | KOXKa, JIECEPTHIL,

HNpUMEHEHNE €)KETHEBHO coCy bl UMMYHHTET mas MMMYHHUTET apoMar

cucTeMa

5. OcoOCHHOCTH TIPUMEHEHUsI TIOPOIIKa W3
LIEJKOBUIBI B MUIIEBON mpakThke. B mumiesoi
MNPOMBIIUICHHOCTH TOPOLIOK U3  LICJIKOBUIIBI
paccMaTpUBAETCS KaK MEPCIIEKTUBHBIN KOMITOHEHT
JUISL TIPOM3BOJICTBA TMPOIYKTOB C YIyUIICHHBIMH
BKYCOBBIMU KaueCTBaMH M HATypaJbHBIM COC-
TaBoM. biaromaps ciamkoMy BKYCY OH MOMXKET
YaCTUYHO 3aMEHSATH caxap B COCTaBe OATOHYHKOB,
CYXHUX 3aBTPAKOB, JETCKOT'0 MUTAHUA U CMECer AJis
HanuTkoB [2, 6]. Kpome Toro, IienKoBHYHBIH
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MOPOIIOK CIOCOOEH YJIy4dllaTh IIBET M apomar
TOTOBOTO  HPOAYKTa, MpPHU 3TOM  COXpaHsis
HaTypaibHOe npoucxoxaenue. [1o 3Toil npuunne
€ro HCIOJIb30BaHHE CTAaHOBUTCS AaKTYalbHBIM B
MPOU3BOJICTBE MPOJYKTOB, OPHEHTHPOBAHHBIX HA
300POBOEC MHUTaHUE W CHIDKEHHE KOJIUYECTBa
HCKYCCTBEHHBIX 100aBOK [2, 3].

OueHka yciaoBHas 1o mkaie ot 1 1o 5 (1 —
HU3KHUHA yPOBEHb, 5 — BBHICOKHI YPOBEHb).




AJIMATBI TEXHOJIOTUSIBIK YHUBEPCHTETiHIH Xabapubichl. 2026. Nel.,

Tabmuma 2. YciaoBHas CpaBHHTEIbHAS OIECHKA STOJHBIX ITOPOIIKOB MO KITIOYEBBIM XapaKTEPHCTHKAM (COCTaBICHO

aBTOpOM Ha ocHoBe [4, 5, 7, 9, 10, 15, 16]

Kpurepmnit Ienkorma | YepHuka Marmaa Kiroxsa Obnermmxa Kiy6nmka
Harypanbsnas 5 3 3 1 2 4
CJIaJIOCTh
AnTHOKCHaHTHAs | 3 5 3 3 4 2
AKTHBHOCTb
MsirkocTb s | 5 4 3 1 2 3
KeyIKa

Pesynomamot u ux oocysyncoenue

JlaGopaTopHasi 4acTh HCCJICJIOBaHUS ObLIa
BBIMOJIHEHA B YCIIOBUSX Ja00OpaTOpUN WHCTUTYTA.
JIJis cpaBHUTEIBHOIO aHAJIM3a HCIOJB30BaHbl 6
00pas3IoB MOPOIIKOB: M3 IICIKOBHUIIbI, YCPHHUKH,
MaJIMHBI, KIFOKBEI, O0JIeTTNXH 1 KIyOHUKH. OTIeHKa
MPOBOJMIIACH MO CEMH ITOKA3aTessIM: CNAJ0CTh,

KHCJIOTHOCTb, I1IBET, PAaCTBOPUMOCTH, BIa)KHOCTD
(cTaOMIIBHOCTH CyXOTO MPOYKTa), apoMart, o0mas
olleHKa. Bce mokaszarenu OnEeHUBAINCH 0 HIKAJe
1-10 6amioB (1 — MuHMManbHOE TpoOsiBICHKE, 10
— MaKCcHUMaJbHOE MPOSIBIECHUE).

Tab6nuia 3. Pe3ysibTaTshl CpaBHUTENBLHOMN OLICHKH STOAHBIX TIOPOIIKOB (COCTABICHO aBTOPOM, Iikana 1-10)

O6paszen Cnanoctb KucnorHocTs Lger PactBopu- | BnakHocTs/cTa- Apomar OOmas

MIOPOIIIKA MOCTh OWJIBHOCTb OLICHKA
lenxoBuia 10 2 7 9 8 7 9
YepHuka 5 5 9 7 8 8 8
ManmuHa 6 6 8 7 7 9 8
Kiroxsa 2 10 8 6 8 7 7
Oonenmxa 3 9 9 6 7 8 7
KiyOrnka 7 5 8 7 7 9 8

AHanu3 TOJNy4YeHHbIX pe3ynbTartoB. llo KOMOWHHUPOBAaHUSA C JIPYTHMH WHIPEIAECHTAMH.

pe3ybTaTam JIabopaTOPHOU OLIEHKH yCTaHOBIICHO,
YTO MOPOIIOK U3 MICITKOBHUIIBI MOTYYHIT HAUBBICITYIO
o01mryto omeHky (9 6amnoB). DTO CBA3aHO MPEKIE
BCEro C MAKCUMAJIBHBIM MTOKa3aTeIeM HaTypallbHOI
cianocti (10 GassioB), BRICOKOH pacTBOPUMOCTHEO (9
0aIlIOB) ¥ HU3KOM KMCIOTHOCTEIO (2 Oasia). JlaHHbIA
npoQHITL JIeNaeT TOPOIIOK M3 MICITKOBHIIBI Hanbosee
yIOOHBIM TSI TIOBCEJTHEBHOTO TIPHUMEHEHWsI, OCOOCH-
HO B peIIeNTypax HAIMTKOB, Kalll, HOI'ypTOB M CyXUX
cMecelt 0e3 HeoOXOIMMOCTH T0OABIICHHS caxapa.

[Topomok 4YepHUKM IOKa3aJl HaWIy4LINH
pe3ynbTaT 1Mo UHTEHCHBHOCTH 11BeTa (9 O6amioB) u
BBICOKYIO 00111yt0 o1ieHKy (8 6ayutos). Ero croiicTea
MO3BOJISIOT PAaCCMATPHUBATh JTAHHBIA MPOAYKT Kak
MEPCIICKTUBHBINA UHIPEIAUCHT s PYHKIIHOHAIBHOIO
MMUTaHWsS, OPUEHTUPOBAHHOTO HA AHTUOKCUIAHTHYIO
MOJJIEPKKY.

[Mopomok ManuHBl BBLIETHICS HanOoJee
BBIPOKEHHBIM apoMatoM (9 GaiioB), 4TO JeaeT ero
0c00EHHO BOCTPEOOBAaHHBIM B KOHAWUTEPCKUX U
JIeCepTHBIX TexHOMOrHsIx. OO0IIas oreHKa COCTaBMIIa
8 6ayos.

[oporok KITFOKBBI TOIYYHII MAKCUMAITbHBIT
Oasut o kucnoTHocTH (10 6awioB) 1 MUHUMAITBHBIHA
mo ciafoctd (2 Gamia). DTO HMOATBEPXKAAET €ro
BBIPQKEHHBIN KHUCIBIH MPOGWIL U HEOOXOMMOCTh
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HecMoTpst Ha 3TO, MIPOAYKT COXPAHSIET BBHICOKYIO
[IEHHOCTh MPH pa3pad0TKe CIeNUaTU3UPOBAHHBIX
HAMHUTKOB ¥ MPOQUIAKTUUECKUX CMECEH.

IMoporiok 00NenuXu XapakTepU30BajICs BbICO-
KO# KHCIOTHOCTRIO (9 6ayoB) u sipkuM 1BeToM (9
0amtoB). OOI1ast olieHKa cocTaBuia 7/ 0ajlioB, YTO
CBSI32HO C BBIPAXKCHHBIM CTHEU(PHUECKHUM BKYCOM,
KOTOPBIN OFPAaHUYHBACT €r0 YHUBEPCATLHOCTb.

[Topomok KIyOHHKH TIOKa3al BBICOKYIO
apoMaTHIHOCTH (9 6aITOB), XOPOIIIYIO CI1a10CTh (7
0amioB) W cOallaHCHPOBAHHYIO KHCIOTHOCTH (5
0aJuIoB), OMaroapst YeMy MoTy4riI OOIIYIO OIIEHKY 8
OoaymoB. OpHAKO TpU TMPAKTHUECKON OICHKE
OTMEYEHO, YTO JaHHBIA MPOAYKT MOTEHIHATBHO
OoJiee ayiepreHeH Mo CPaBHEHHWIO C OCTAJIbHBIMH
obpasramu.

Takum oOpazoM, 1abOpaTopHOE CpaBHEHHE
MOATBEPXKIACT, YTO TMOPOLIOK H3 ILIEJKOBHUIIBI
SIBIISIETCS. HAMOOJIee YHUBEPCATBHBIM CPEJIH UCCIIE IO-
BaHHBIX 00pa31oB. OH cOUeTaeT BBICOKYIO CIAI0CTb,
HM3KYIO KUCJIOTHOCTD M XOPOLIYIO TEXHOIOTUYECKYIO
MPUTOJAHOCTh, YTO JIENAeT €ro IepPCIEeKTUBHBIM
WHTPETUCHTOM JUT QYHKIMOHATLHOTO MUTAHUS U
MUILEBON MTPOMBIIIIEHHOCTH.
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3aknrwuenue

IIpoBenéHHBIN aHaNIU3 MO3BOJISIET CAENATh
BBIBOJI O TOM, YTO MOPOIIOK U3 IETKOBHIIBI 3aHIMAET
0COOYI0 TIO3WIIMIO CpPEdN STOIHBIX MOPOIIKOB
Omarofapss COYETaHHWIO OpPTaHOJENTUYECKUX U
MHULIEBBIX XapakTepucTuk. Hanbosee BeIpakeHHBIM
OTJIMYHEM SIBJISIETCS] BEICOKAs IPUPOIHAs CIIaA0CTh
TIPU OTHOCHUTEITEHO HU3KOW KHCIIOTHOCTH, YTO JIETaeT
JaHHBIA TMPOAYKT YOOOHBIM JJisl PEryJISpHOrO
MpUMEHEHHS B paloHe 0e3 HeoOXOIUMOCTH 100aB-
JICHHS caxapa Wi WHBIX KOPPEKTUPYIOIIUX KOMITO-
HeHTOB [5-7]. DT0 KauecTBO 0COOEHHO BaXKHO IIPU
pa3paboTKe NPOAYKTOB 3I0POBOTO NHTaHHA U
(hyHKIIOHABHBIX PEIeNTyp, OPUEHTUPOBAHHBIX Ha
CHIDKEHHE J0JT paMHUPOBAHHBIX ITOICIIACTUTENEH
[2].

JIONOTHUTENBEHBIM MTPEUMYIIECTBOM LIETTKO-
BHYHOTO TIOPOIIKA SBISETCS HATWYHE THIIEBBIX
BOJIOKOH Y MUHEPATHbHBIX BEIIECTB, BKITIOYAS JKeJe30,
YTO pacIIupseT MOTEHIMAIbHbBIC HAPaBJICHUs €ro
WCTIONIF30BAHUS B COCTAaBE PAIIMOHOB, TPEOYIOINX
TTOBBIIIIEHUSI OOIIEH MTUIIIEBON IIIOTHOCTH TPOYKTa
[2, 4]. B ornuyme OT MOPOIIKOB KHUCHBIX SITOJ
(xmrokBa, o0enuxa), MIeJIKOBHIA XapaKTepPHU3yeTcs
OoIee MITKUM BKYCOBBIM BO3ZIEHCTBHEM, UTO MOXKET
OBITh aKTYaJILHO JJIsl IOTPEOUTEIIEH C 1yBCTBUTEIb-
HBIM JKEJTyI0YHO-KHIIEYHBIM TpakToM [4, 7].

BMmecTe ¢ Tem cremyer Mog4epKHYTh, YTO
MOPOIIKH JIPYTHX STOJ COXPAHSIOT BBICOKYIO
HEHHOCTh U MOTYT MPEBOCXOJUTH HICITKOBHILY T10
OTZENIbHBIM ITapamerpaMm. Tak, yepHuKa TPajuLMOHHO
paccMmarpuBaeTcs KaK WCTOYHHK aHTOIIMAHOB H
COEIMHEHUH C BBICOKOW aHTHMOKCHIAHTHOM aKTHB-
uocteio [9, 10], obrenmxa BeIAeIsIETCS OOTaTCTBOM
KapoTHHOWJIOB 1 BuTamuHa E [15, 16], a xirokBa
M3BECTHA BBICOKOW KOHIIEHTpAIHEe OPraHnIeCKUX
KHCIOT ¥ HalpaBJICHHOCTHIO TIPUMCHEHHS B
npodrnakTrueckux auerax [13, 14]. Takum oOpazom,
BBIOOp SATOJHOTO TOPOIIKA I[eIeCO00pPa3HO OCy-
HIECTBIIATh C YUYETOM KOHKPETHOMW IIeTH yIoTpeo-
JICHHST: JUTsl YHUBEPCALHOTO €XKETHEBHOTO TIpUMeE-
HEHMS U yITy4YlIeHus BKyca 0e3 100aBieHus caxapa
HanOoJiee PalMOHANBHBIM SIBIISIETCA TOPOLIOK M3
MIETTKOBHIIBI, TOT/IA KaK JIJIsl CIIEIUATN3UPOBAHHBIX
3aad MOTYT OBITh NPEANOYTHTEIBHBI JIPyTHE
STOJJHbIE BAPUAHTHI.
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PABPABOTKA M TEXHO-®YHKIIMOHAJIbHBIN AHAJIN3 MATKOI'O MOPOKEHOI'O HA
OCHOBE CYBJIMMHUPOBAHHOI'O BEPBJIIOKBEIO MOJIOKA C OBJIEIINXON

'A.T UBPAMXAH ** " 'A.F. ABYOBA' 2MJK. KH3ATOBA {

(* MeskmynapoiHblii HHsKeHepHO-TeXHoJI0rnyecKuii ynusepeutet, 050060, Pecny6inka Kasaxcran,
I.AJIMaThl, IPOCcHeKT ajlb-Dapadu 93r/5
2HAO Kaszaxckuii HAUMOHATBHbII MeanuuHcKknii yausepenter um. C.J1. Acpenausposa,
050012, Pecniyosinka Kasaxcran, r.Aamarsl, yiauia Tose 6u 94)
DreKTpOHHAsI TTouTa aBTOpa-KoppecromenTa: ibraikhan.akniet0195@mail.ru*

Hacmoswee uccnedosanue noceauieHo papaoome u mexHo-QYHKYUOHAIbHOMY GHATIU3Y MACKOZ0 MOPOIHCEHO20 HA
OCHOG€ CYONUMUPOBAHHO20 6€POIIININCHE20 MONOKA C 000as1eHueM Konyenmpama oonenuxu. Llenvio padomol 2a61:a10Co
000CHOBAHUE 803MONHCHOCHU UCHOJIB30BAHUA CYOIUMUPOBAHHO20 8EPOITININHCHE20 MOTIOKA KAK ZUNOAIEP2EHHO20 CIPbA U
OUeHKA e20 6IUAHUA HA MeXHONozuYecKue (CIpyKmypHas cmaduibHoCms, yCMOUYUE0CHb K MAAHUIO) U (Pu3uKo-
XumuuecKue XapaKkmepucmuKuy Hu3Komemnepamyprozo decepma. Memooonozusa uccied08anus 6Kn0OUANA AHATIU3
HCUPHOKUCTIOMHO20 RPOhuna, onpedesenue MaKpo- U MUKPOINEMEHMHO20 COCIABA, 4 MAKMCe OUECHKY UMAMUHHOZ0
cocmasa 20moeo2o nPOOyKmda ¢ UCHOJIb308AHUEM UHCHIPYMEHMANbHBIX UIUKO-XUMUYECKUX MemO0008 ananu3d. Ananus
HCUPHOKUCTIOMHO020 NPOPUIs NOKA3a npeodnadanue HacblueHnbIX ycuphblx kuciom (18,6%), umo obecneuusaem
8BICOKYI0 CIMDYKIMYPHYIO CIRAOUILHOCI b NPOOYKMA U NOBBIMEHHYIO YCIOUYUBOCIb K MASAHUIO RPU IKCRAYAMAayu,
KoMRencupys 0codeHHOCIU 0eIK060Il MAMPULbL 8EPOIOIHCHE20 MOIOKA, 8 YACIMHOCHU, eCHECMEeHHOe omcymcmeue f3-
aKmMo2n00ynuna — Kilouegozo aninepzena Koposvezo monoka. Ilpodykm oonadaem evipasicennoii hyHKUUOHANBHOIL
UEHHOCIMDbIO, MAK KAK NOOMEEPIHCOCH 2UNOALIEPZCHHBII ROMeHUUa, a cooeprycanue sumamuna C cocmaensiem 634 me/100
2 (6 mbicauu pasz npesviuiaem cpeonue noxazamenu 0711 MpPaAOUYUOHHBIX AHAN0208), O1A200apsA CUHEPZUU CEOUICHE
eeponioHcLezo MonoKa u oonenuxu. Hayunas snauumocms pabomsl 3aKn04Uaemcs 6 pacuiupeHuu npedcmaesienuii o
MexXHO02UYeCKOM NOMEHYUANe CYOTUMUPOBAHHOZ0 6EPOIONHCHEZ0 MOJIOKA 8 COCHIA8e HUZKOMEMNEPANYPHBIX 0ecepnos, a
APAKMUYECKAA 3HAYUMOCHIL — 6 B03MOMNCHOCHIU NPUMEHEHUA NOJIYYEeHHBIX Pe3YIbmamos npu pazpadomke
dynKuUOHATbHBIX RPOOYKMOG CREYUATUUPOBAHHO20 numanus. Bmecme ¢ mem evisnenen evipascenniit oucoanamc
MAKpoIiemenmog: evicoxoe cooepicanue kanvyus (173,9 m2/100 2) u maznusa (88,0 ma/100 2) conposorcoaemesn pe3xum
oepuyumonm gpocghopa (15,0 m2/100 2) u kanusn (10,2 m2/100 2), a maksce omcymcmeuem eumamuna Ds, umo oxaszvieaem
npamoe enusAHUe HA YHKYUOHAIbHYIO UEHHOCHb U (u3uoa0zuyecKyro yceosaemocms npooykma. Coenan 6v1600 o
Heo0X00uMocmu 00a3amenbHoll MEeXHOI0ZUYECKOU KOPPEKYUU peuenmypsl Nynem 66e0eHUs Kanueewlx (ochamos ons
soccmanogienus usuonozunecku npuemiiemozo coomuowenus Ca:P u gpopmugpurxayuu eumamunom Ds ons obecneuenus
MAKCUMANbHOU OU000CMYRHOCIU MUHEPAos. Bnepesvie nposedena komniexkchas mexno-yHKYUORANbHAA OUEHKA
MAZKO20 MOPOIHCEHO20 HA OCHOGE CYONUMUPOSAHHO20 8EPOIIOHCHESO MONOKA C YUENIOM CHPYKIYPHBIX, HYMPUMUGHBIX U
dyuxyuonansuvix noxazamernei.

KnroueBble ciioBa: BepO/II0Kbe MOJIOKO, MATKOE MOPOKeHOe, THII0AJIJICPreHHOCTh, ()yHKIIMOHAJILHOE
NUTAHUe, MUHEPAJIbHBbIH JucOanaHc, cyoauManms.
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Maxkanaoazel 3epmmey cyonumanuananzan myiie cymi (TC) nezizinoezi ncymcax, 6anmy3oaxmel azipieyze yncone
MEXHUKANBIK-(DYHKUUOHANOBIK mandayza apuanzan. Kymvicmolyy makcamol — cyOnumayusianzan myie cymin
2unoaniepzenoi WuKizam peminoe Kon0any MymKiHoizin nezizoey sncone oHblH, MoMeH MEMNEPAMYPAIbIK Oecepmmit,
MEXHONOUANBIK, (KYPOLTLIMOBIK, MYPAKIMBUIbIK, epyze Mo3iMOINIK) JHcaHe uuKa-Xumuannlk Kacuemmepine acepin oazanay
001061 3epmmey adicmemecine maii KblKbLIOAPLIHBIH, NPOPUTIIH MaAnNday, MaKpo- Hcane MUKPOITEMEHMMIK KYpamovl
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AHBIKMAY, COHOAII-aK, OaiibIH OHIMHIN GUMAMUHOIK KEPAMbIH KEPATIObIK (PUIUKA-XUMUATBIK d0icmepmen bazanay Kipoi. Mait
KblLUUKBLIOAPBIHBIH, RPOGUIIH Manoay 6apbicblnoa KAHbIKKAH MAll KblUKbLI0APbIHbIY ycmemoizi anvikmanout (78,6 %), oyn
OHIMHIHN Hc02apbl KYPbLIbIMObIK MYPAKMbLIbIZbIH HCIHE NALIOAIAHY Ke3inoe epyze mo3imoinizin Kammamacwolz emeoi,
COHbIMEH Kamap myiie CyminiH, aKybi30blK MAmMpuyacblHblH epeKuieikmepin, aman aiilmKanod, Cuslp Cyminiy nezizei
annepzeni — f-nakmoznooynunniny maouzu 601maysin omeiioi. OHim aiikpii QYHKYUOHANOBIK KYHOBLIBIKKA Ue, Ce0edi OHbIH
2unoannepzenoi nomenyuansl pacmanovl, an C eumamuniniy monuwepi 634 m2/100 2 Kypaiiovl (Oacmypai ananozmapmen
CANbICMBIP2AHOA MBIHOAZAH ece Hco2apul), Oy myile cymi Men meHi3 0IpyMeHiHIY Kacuemmepiniy CUHEP2UACLIHbIH
Hamudiceci. 3epmmeyoir; 2bUTbIMU MAHBI30bLIBIZbL CYOTUMAUUATBLK MYTle CYMIHIY MOMeH MeMnepamypavlx oecepmmep
KYpamvlHOazbl MexXHO10ZUAIBIK d/leyemi mypaivl mycinikmi KeHeiimyoe, ail npaKmuKaaiblk Mabi30blibl2bl — AIbIHEAH
Homudicenepoi YyHKYUOHanowl, apHailbl mazam OHimoepin azipneyde Konoamy mymkinoicinoe. Convimen xamap,
Makpodnemenmmepoe KpUMUKAIbIK OUCOANANC AHbIKMANO0bl: KAnbUUIOiH scozapsl monwepi (173,9 m2/100 2) men
maznuitoin (88,0 m2/100 2) 60tyor hocgpopoviry (15,0 me/100 2) scone kanuiidin (10,2 me/100 2) aiikpin scemicneywinizinen
Kamap jcypeoi, conoaii-ax, Ds eumamuninin 601mayst oHiMHIN GYHKUUOHAIOBIK KYHOBLIBIZLIHA HCIHE PUIUON0ZUATIBIK,
cinimoinizine mikeneii acep emeoi. Ocvlzan daianvicmol peyenmypansvt Minoemmi mypoe mexHoa02UANbIK my3emyoi,
dusuonozuanvix mypevidan Konaiinet Ca:P kamovinacein Kannvina Kenmipy yuwin kanuii pocpammapoin enzizyoi scone
MUHepanoapobiy; MaKcumanobl duodcemimoinizin kammamacez emy yuwin Ds eumamuninen popmupuxayuanayovt kasxcem
den canayza 601a0bvl.

Herisri ce3aep: Tyiie cyTi, :xxymMcak 0aaMy3aK, runoajjiepreiaik, QyHKIHOHAJIbIK TAMAKTAHY,
MMHePAJABIK TeHrepimMcizaik, cyoaumanus.

DEVELOPMENT AND TECHNO-FUNCTIONAL ANALYSIS OF SOFT ICE CREAM
BASED ON FREEZE-DRIED CAMEL MILK WITH SEABUCKTHORN

'AT. IBRAIKHAN", A.B. ABUOVA, M. ZH. KIZATOVA

(* International Engineering and Technological University, 050060, Republic of Kazakhstan,
Almaty, Al-Farabi Avenue 93g/5
2 Asfendiyarov Kazakh National Medical University, 050000, Republic of Kazakhstan, Almaty, 94 Tole Bi Street)
Corresponding author’s e-mail: ibraikhan.akniet0195@mail.ru*

This study focuses on the development and techno-functional evaluation of soft ice cream based on freeze-dried camel
milk enriched with sea buckthorn concentrate. The aim was to substantiate the feasibility of using freeze-dried camel milk as a
hypoallergenic raw material and to evaluate its influence on the technological (structural stability and melt resistance) and
physicochemical properties of a low-temperature dessert. The research methodology included analysis of the fatty acid profile,
determination of macro- and microelement composition, and assessment of vitamin content using instrumental
physicochemical methods. The fatty acid profile analysis revealed a predominance of saturated fatty acids (78.6%), which
contributes to improved structural stability and enhanced melt resistance. This effect compensates for the specific protein
composition of camel milk, particularly the natural absence of g-lactoglobulin, a major allergen of cow’s milk. The developed
product demonstrated high functional potential: its hypoallergenic properties were confirmed, and the vitamin C content
reached 634 mg/100 g, exceeding conventional analogues by several orders of magnitude due to the synergistic interaction
between camel milk and sea buckthorn. The scientific significance of the study lies in expanding current understanding of the
technological potential of freeze-dried camel milk in frozen dessert systems. The practical relevance is associated with the
applicability of the obtained results in the development of functional and specialized nutrition products. At the same time, a
pronounced imbalance in macroelement composition was identified. Elevated levels of calcium (173.9 mg/100 g) and
magnesium (88.0 mg/100 g) were accompanied by critically low contents of phosphorus (15.0 mg/100 g) and potassium (10.2
mg/100 g), as well as the absence of vitamin Ds. These factors reduce mineral bioavailability and overall physiological value.
Therefore, mandatory formulation correction was proposed through the introduction of potassium phosphates to restore a
physiologically optimal Ca:P ratio and fortification with vitamin Ds to enhance mineral absorption. For the first time, a
comprehensive techno-functional assessment of soft ice cream based on freeze-dried camel milk was conducted, integrating
structural, nutritional, and functional indicators.

Keywords: camel milk, soft ice cream, hypoallergenicity, functional nutrition, mineral imbalance,
sublimation.

Beeoenue C/IBUT B CTOPOHY CIICIUATM3UPOBAHHOTO U (hYHKIIHO-
CoBpeMeHHBIE TEHACHIM B HHIYCTPHU HaspHOTO TuTanus [1]. [ToTpebuTeny akTHBHO HIIYT
MIPOYKTOB MUTAHUS IEMOHCTPUPYIOT YCTOWYMBBIN aNbTEpPHATHBHBIE MCTOYHHKH CBIPHS, KOTOpPBIE OBI
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COYETaN! BBICOKYIO MHUIIEBYIO LIEHHOCTh C MOHH-
KEHHBIM COJIep)KaHUEeM JKUpPa, HU3KAM YPOBHEM
JAKTO3bl M OTCYTCTBHEM DacHpOCTPaHEHHBIX
QJIEPreHOB. DTOT CHPOC SBISIETCS KIHOUEBBIM
(hakTOpOoM, OTIPEAETSIONINM POCT PHIHKA albTep-
HaTUBHBIX JiecepToB. Hampumep, 00eM MEPOBOTO
pBIHKa MOpPOXKEHOT'O Ha PacTUTENLHOH OCHOBE,
KOTOPBIA CITYKUT MPSIMBIM KOHKYPEHTOM B CErMEHTe
0€3MOJI0UHBIX/ATFTEPHATHBHBIX TIPOYKTOB, OLIEHH-
Bascs B 732.6 muta gomtapos CIIA B 2024 rony, a
nporuosupyemsiit poct k 2034 rony coctaBut 1,1
mipa pomtapos CIIA (CAGR 4.4%) [2].

B 3TOoM KOHTEKCTE BEpONIOKBE MOIJIOKO
(Camelus dromedarius) BbicTymaeT Kak yHUKajb-
HBbII, HYTPUTHUBHO IPEBOCXOJALIMN KaHIWJAT,
CIIOCOOHBII 3aHATh MPeMHUATBHYFO Hutty [3, 5-7]. OHo
TPaIUIIMOHHO HCIIONB30BAJIOCH B CTpaHaX A3WH,
Adpukn u bmmxaero Bocroka, ogHako ero
pacrpocTpaHeHHE CACPKUBAIOCH JIOTHCTUIECKUMHU
OTPaHWYCHHUSIMH, CBSI3aHHBIMU C OBICTPOH TOpUeit
JKUJIKOTO TIpoayKTa [8].

TexHOMOTHYeCKUM  pelIeHHuEeM, T03BOJIs-
FOIIM BBIBECTH BEPOIFOYKHE MOJIOKO Ha TIOOATBHBIN
PBIHOK, SIBIISIETCSl BaKyyM-CYOJIMMAIIMOHHASI CYIIIKa
(modunuzanus). ITOT METOJ] KOHCEPBAIlUU CUHU-
TaeTcsl HauOoJjee MIAAAIINM, I[TOCKOJIBKY OH
MO3BOJISIET COXpaHUTh A0 98% mnuTaTenbHBIX
BEIIECTB, BATAMUHOB U, YTO KPUTUYECKH Ba)KHO,
OpUTHHAJIbHBIE (DYHKIMOHAIBHBIE CBOMCTBA CHIPHS
[9]. [lepexom HA CYyOIMMUPOBAHHOE CYyXO€ CHIPbE
pemaet npooiieMbl TPAHCIIOPTUPOBKH U XPaHEHHS,
Jenas  MOJOKO BepOiofa JOCTYNHBIM IS
WCTIONIb30BAHUS B CIOKHBIX MHOTOKOMITOHEHTHBIX
MHUIIEBBIX CHCTEMaX, TAKUX KaK MSTKOE MOPOKEHOE.
Bornee toro, ycnenHbiii ONbIT UCIIOIB30BAHUS CYXOTO
BepOIOKBET0 MOJIOKA B TIPOU3BOJICTBE MPEMHUATBHBIX
KOHIWTEPCKUX W3JCTHI, HampuMep, MIOKOJaaa,
MOJITBEPIKIACT TEXHOJIOTMYECKYI0 TIPUMEHUMOCTb
TIOPOIIIKA B JCEPTax, T7Ie BRICOKOE COACP KAaHNE BOJIBI
HEKEJIaTeNbHO.

Bep0:1r0’kbe MOJIOKO OTJIMYAETCSI OT KOPOBb-
€r0 MOJIOKa He TOJIBKO 00Jiee HU3KUM COJIEpKAHIEM
JKUpa M JIAKTO3bl, HO M YHUKAILHBIM OCITKOBBIM U
MUKPOHYTPUEHTHBIM MTPODUIIEM.

KintoueBbIM Hay4dHBIM OOOCHOBaHHEM IPH-
MEHEHHUsSI BEpOJIOKBETO MOJIOKA B CHEIHAIN3HU-
POBaHHOM ITUTAHUH SIBJISICTCS €r0 TUTIOAJLICPT eHHBIH
noteHman [4, 6]. Bepoitoxkbe MOIOKO €CTECTBEH-
HBIM 00pa3oM juieHo B-makrornodynuna (B-Lg),
KOTOPBI SIBIISIETCS. OCHOBHBIM OEJIKOM CHIBOPOTKHU B
KOOBUTBEM MOJIOKE M TJIABHBIM aJUIEPreHOM,
BbI3bIBaroMM |gE-omocpenoBannble ayuieprudec-
KHE peakIu y Jrojei, ocobeHHo y nereit [6].
OtcyrctBue [-Lg memaer BepOIrOKBE MOJIOKO
MOAXOMAIINM  3aMEHHUTeNleM IJs  JIoJed ¢
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HETIEPEHOCHUMOCTBIO  TPAAUIMOHHBIX MOJIOYHBIX
oenkoB. Kpome Toro, Oenkomwiii mpoduins BM,
0c0oOEHHO BBICOKOE cojiepKaHue P-Ka3enHa, UMeeT
CXOJICTBO C YEJIOBEYECKUM I'PyTHBIM MOJIOKOM, YTO
JIOTIOTHATEIPHO TIOBBIMIAET €ro JAHETUYECKYIO
[IEHHOCTb.

BepOiio:kbe MOJIOKO XapakTepu3yeTcs BBICO-
KM COJIep)KaHWEM 3alIuTHBIX OenkoB. ChIBO-
poTovHas (hpakIws BepOIIFOKBET0 MOJIOKA BKITFOUACT
MOBBIIICHHBIE KOHLIEHTPAIUH UMMYHOTJIOOYJTHHOB
(19G), nakrodeppuna (Lf) n nmuzouuma, KkoTopbie
00J1a/1a10T TOKa3aHHBIMA aHTHMUKPOOHBIMH, UMMY-
HOMOJYJUPYIOIUMH U aHTHOKCUAAHTHBIMU CBOM-
ctBamu [5]. BaxkHO OTMETHUTB, YTO 3TH 3aIIUTHBIC
Oenmku BepOIFOKBETO MOJIOKAa W3BECTHBI CBOEH
0oJbIIel TEPMOCTAOMIIBHOCTHIO TIO CPABHEHUIO C
AHAJIOTMYHBIMU KOMITIOHCHTaMN KO6I)IJII)CFO MOJIOKa.

[prMeHeHre BaKyyM-CyOIMMAIIOHHON CYIII-
KH B JAaHHOM HCCJIeI0BaHIH 00yCIOBIIEHO HEOOXO-
JIUMOCTBI0O COXPAaHEHUS JTHX TEPMOJIAOHUIBHBIX
6I/IoaKTI/IBHBIX KOMITOHCHTOB, BKJIFOYas BBICOKYIO
KOHIIEHTpanuto ButamuHa C, IpUCYIyI0 BepOIIto-
JKbeMy MOJIOKY. [IoCKOIBKY cyOmmMMartust sBIseTCst
CaMbIM IHAJAIIMM METOAOM, OHAa MO3BOJISIET
MHUHHUMU3UPOBATL JACHATYPAIIMIO CBIBOPOTOYHBIX
OEITKOB M COXpPaHUTh MaKCHUMAaIbHYIO (hYHKIHO-
HAJIBHOCTB TOTOBOTO moporka [11]. Takum oOpazom,
UCTIOJIb30BaHKe cyOnrMaTa BepOII0KbEr0 MOJIOKa
o0ecrieurnBaeT MaKCUMaILHOE COXpaHeHue (hYHKITHO-
HAJIBHON I[EHHOCTH, YTO OYEeHb BAXHO A
MO3UIIMOHUPOBAHUSL MSTKOTO MOPOXEHOTO Kak
CTEIUAT3UPOBAHHOTO (DYHKIIMOHAIBLHOTO JIeCepTa.

Lembro HACTOSAIIETO MCCIIEIOBAHUS SBIISCTCS
pazpaboTKa pelenTypbl U TEXHOJIOTHIECKOEe 000CHO-
BaHHE TMPOU3BOJICTBA MATKOI'O MOPOXXEHOTO Ha
OCHOBE CyOJIIMMHPOBAHHOTO BEPOITIOKBETO MOJIOKA C
COXpaHEHHEM €ro (PYHKIIHOHAITEHO-OMOIOTHYECKIX
CBOICTB.

3ajaun uccIeIOBaHMs:

- 000CHOBaTh BBIOOp CYOJMMHPOBAHHOTO
BEPOJIIO’KBEr0 MOJIOKA KaK (DYHKIIMOHATIBEHOH OCHOBBI
MSITKOTO MOPOXKEHOTO;

- pa3paboTath pelenTypy NpPoAyKTa ¢ y4eTOM
0c0o0eHHOCTEN OEIKOBO-)KUPOBOTO COCTABA CHIPHS;

- MCCIIEA0BATh JKUPHOKHUCIIOTHBIN, MUHEPAIIb-
HBII W BUTAMUHHBIA COCTaB pa3paboTaHHOTO
NPOIYKTa;

- OLICHUTH BIMSIHHE TEXHOJOTMYECKHX Mapa-
METPOB HA CTPYKTYPHO-MEXaHUYECKHE Xapak-
TEPUCTHKH MATKOT'O MOPOXKEHOT0;

- ONPEICNUTh TMEPCIEKTUBHOCTh HCIIOJIb-
30BaHUA MPOAYKTa B CErMEHTE CIICUATIU3UPOBAH-
HOTO ()YHKITHOHAJILHOTO ITUTAHUS.
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Mamepuasivt u Memoowvt ucc1e008anus

OCHOBHBIM CBIPBEM CIYXKHJIO CYOIUMHUPO-
BaHHOE cyxoe BepOmrokbe Mosoko (Camelus
dromedarius), moay4YeHHOE METOJOM BaKyyM-
CyONMMAIMOHHOW CYIIKH TP ONTHMH3UPOBAHHBIX
napamerpax (TeMIepaTypa Bcero mnpoiecca cyonu-
Mmaruu ot -50°C mo +50°C), uyro obecrieunBaet
MaKCHMaJIbHOE COXPAaHCHHE HCXOIHBIX CBOMCTB.
Cyxoe MOJIOKO BOCCTaHABIMBAIU [0 3aJaHHOU
KOHIIGHTPAIH CYXHUX BEIICCTB.

B kadectBe GyHKIMOHAIEHON JOOABKH AJIS
LIeJICHAIIPABJICHHOr0 000raleHus ObUT HCTIOIb30BaH
HaTypaIbHbIA KOHIEHTPAT OOJIeNMXH, BRIOPaHHBIH 32
€ro UCKIIIOYHUTEIILHOE COJIepKaHne acCKOPOWHOBOM
KUCIIOTHL. PerenTypa MArkoro MOpo>KeHOro Oblia
pa3paboTaHa Ha OCHOBE CHENU(PHIECKOTO COOTHO-
meHuss OENKOBOM, JKUPOBOM M yriieBOIHOHN (a3
BepOJIIOKBETO MOJIOKA, YUUTHIBAs HU3KOE COJIEp-
’KaHWe KHUPA U JJAKTO3BI B UCXOTHOM MOJIOKE.

JlaGopaTopHbIe HCCIIENOBAHHS JKAUPHOKUCIIOT-
HOTO, MHHEPaJIbHOTO W BHUTAMHHHOTO COCTaBa
MPOBOIMIINCH Ha 0a3e aKKPEAUTOBAaHHOW aHAIIUTH-
YeCKO# TabopaTopry «AHTUTEH» C UCTIONB30BaHAEM
CTAaHIAPTHBIX U BATMJUPOBAHHBIX METOVMK aHaIN3a
MIHIIEBBIX MPOAYKTOB. OmpeieseHne KUPHOKHUCIIOT-
HOT'O COCTaBa )KUPOBOI1 (ha3bl MPOBOIIN METOAOM
razoBoil xpomarorpadpun—maccrexrpomerpun (I'X—
MC) B cootBerctBum ¢ [OCT 32915-2014 «Monoko
Y MOJIOYHasl TpoayKuust. Onpenenenue )KupHOKKC-
JIOTHOTO COCTaBa KUPOBOH (ha3bl METOJIOM Ta30BOM
XpoMarorpapum.

MuHepabHbIA COCTaB ONPEACIISUIA METOIOM
aTOMHO0-20COPOIIMOHHO CcrieKTpoMeTpur U (HOTO-
METPUYECKUM METOJIOM Juis gocdhopa B COOTBET-
ctBun ¢ paeiictByrommmu ['OCT P 55445-2013
«[IpoxykTsl mumessle. OnpeaeneHne conep KaHus
AIIEMEHTOB METOJIOM aTOMHO-a0COPOIIIOHHOH CIieK-
tpometpun»; [OCT 30538-97 «IIpoayKTs! muieBbIe.
MeroauKka ompeaeneHus TOKCHYHBIX 3JIEMEHTOB
aTOMHO-3MUCCHOHHBIM MeTonom»; I'OCT 31669-
2012  «IIpomykThl MOJOYHBIE ¥ MOJOYHBIE
coctaBHble. OnpeeneHne MaccoBOM J0IM 001IEro
(dhocdopa poToMeTpUIECKUM METOTOMY.

BuTtaMuHHBIN cOCTaB ONMPEAENSIIM METOJIOM
BBICOKOA((DEKTUBHOM KHUIKOCTHOM XpoMaTorpapuu
(BOXKX) c wucnonp3oBaHWEM BaIHIAPOBAHHBIX
AQHAIIUTHYECKUX MTPOTOKOJIOB. ACKOPOUHOBYIO KHC-
soty onpenersiiu 1o 'OCT 30627.2-98, a Butamuu
D3 — mo 'OCT 32916-2014 nocne npeaBapuTesb-
HOTO OMBUICHHSI M OJKCTpakuuum mpob. Bce
orpeJieNIeHHsI IPOBOJIMIINCH B TPEXKPATHOM MOBTOP-
HOCTH. Pe3ynbraThl MpencTaBieHs! B BUIAE CPEIHETO
3HAYEHUS + CTAHAaPTHOTO OTKJIOHEHHS.

[TomyueHHBIE DKCIICPUMEHTAIBHBIC TaHHBIC
UCTIONB30BAIUCH I TOCIIEAYIOIIETO aHaIn3a
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CTPYKTYPHBIX, MHUHEpaIbHBIX W BHUTAMHHHBIX
XapakTepUCTUK TPOAYKTa, IPEICTABICHHBIX B
paszene «Pe3yabpTaTsl U X 00CYKICHHEY.

Pe3ynvmamot u ux oocysrcoenue

1. TexHonoruyeckass cxema IPOU3BOJCTBA

[Tpou3BOACTBO MSTKOTO MOPOKEHOTO BKIIIO-
YaJo CTaHJapTHBIE STAIlbl: BOCCTAHOBICHHE CYXOT0
MOJIOYHOTO CBIPbSl, CMEIIMBAHUE KOMIIOHEHTOB
(BKITIOYAsI caxap, CTaOUIN3aTOPBI, SMYJIBraToOpPhl U
00JIENMXOBBIN KOHIEHTPAT), MacTepH3aLUI0, TOMO-
TEHU3AIMI0, OXJIAXKICHHE, CO3PEBAaHHE CMECH,
(dbpuzepoBanue (B30MBAHNE U YaCTHYHOE 3aMOPaKH-
BaHKe) U (pacoBky [12]. Ocoboe BHIMaHUE YICISIIOCh
napameTrpaM T'OMOI€HHU3alllH, TaK KakK >KUPOBBIC
LIAPHKH B BEPOIIOKBEM MOJIOKE XapaKTepU3yIOTCs
MEHBIIINM Pa3MepoM U Oosiee TIOTHOH MeMOpaHo 1Mo
CpaBHEHHIO C KOPOBBUM MOJIOKOM, UTO 3aTPyJHSET
o0pa3oBaHH€e CIMBOK, HO, TIPYU MPaBHIBHONW 00pa-
00TKe, MOXKET CIIOCOOCTBOBATEL 00JIee CTaAOMILHOM
SMYJIbCUU. TEXHOJIOTMYECKUN PEKUM IOITYUEHUS
CYOJIMMIPOBAHHOTO BEPOITIOKBETO MOJIOKA 3aIIUIICH
aBTOPCKUM CBHIETENECTBOM PecryOmmkn Kazaxcran
Ne67032 or 03.02.2026 r., 4YTO MOATBEPKIAET
HAay4YHO-TEXHOJOTMYECKYI0 HOBU3HY TIPAMEHSCMOTO
HOAXO0JA.

2. Anamm3 >KHPHOKHCIOTHOTO TPOQWIA:
OCHOBA PEOJIOrMYECKUX CBOMCTB.

AHaIm3 JTUNHIHOTO MPOQUIIS HCCIICAOBAH-
HOro 00pasia MATKOro MOPOXKEHOr0, H3TOTOBJIEH-
HOT'O Ha OCHOBE CyOJIMMUPOBAHHOTO BEPOIIIOKBEr0
MOJIOKA, TTOKa3al, YTO OH COOTBETCTBYET THITMIHBIM
XapaKkTepUCTUKaM MOJIOYHOTO JKHpPa, HO CO 3HAYH-
TEJbHBIM NTpe00iIaJaHneM HACBIIECHHBIX XHPHBIX
KHCJIOT Ha/l HEHACBIIIICHHBIMH.

VYCTaHOBNIEHO, YTO HACBHILIEHHBIE >XUPHBIC
KHCJIOTBI COCTaBIsAOT 78,6% OT OOIIEero »UpPHO-
KHCJIOTHOTO MPOGUIIs, TOTAa KaK HEHACBILIEHHBIE
JKUpHBbIE KUCIOTBI — 21,4%. 3TO cooTHOIEHHUE
JEMOHCTPHUPYET 00jiee BHICOKYIO JIOTI0 HACHIIICH-
HBIX KUPHBIX KHCJIOT 10 CPAaBHEHHIO CO CPETHUMHU
MOKa3aTelsiMUu Uil KOpoBbero moisioka (65—70%
HACBHIIIEHHBIX JKUPHBIX KHUCIIOT).

KiroueBbIMM KOMITOHEHTAMH SIBILSTFOTCSL:

- mansMuTHHOBas kuciorta (C16:0): nomuHu-
pyrollias HachIlIEHHasl JKWHAapHas KHCIIOTa, ee
conepkanue coctasnser 34,8%. OHa HanpAMyro
ompeeNnseT TUIACTUYHOCTD JKUPOBOH (a3bl U ee
TEpPMUYECKHE CBOMCTBA.

- creapuHoBas kuciora (C18:0): conepkanue
10,6%. Crioco6cTBYeT MOBBIILIEHHUIO TEMIIEPATYPhI
TUTABJICHUSI JKUpPA, YTO KPUTUYECKH BAKHO JIJISI
YCTOWYMBOCTH MATKOTO MOPOXKEHOTO K TAsHUIO.

- oneunoBas kucnora (C18:1): rnaBHas
HEHACBHIILICHHAs KUPHASI KUCJIOTa, COCTAaBIISIOIIAS
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15.0%. OGecnieunBaeT BHICOKYIO OHOJIIOTHYECKYIO
[IEHHOCTB U yITydIIaeT YCBOIEMOCTD JKHPA.

- xampunoBas kuciora (C10:0): ee comep-
)KaHue B 5,4% OTHOCHUTCS K CpeTHEIENOUYCUHBIM
SKUPHBIM KHCIIOTaM, KOTOPBIE JIETKO YCBAUBAIOTCA U
TIOJIOKUTENBHO BIHSIOT HA (DOPMHUPOBAHNE HEXKHOM,
KPEMOBOH TEKCTYPBHI.

Takoil BBICOKMH NPOLEHT HACHIIIEHHBIX
KUPHBIX KHCJIOT SBISIETCS 3HAYMMBIM TEXHOJIO-
rudeckuM ¢aktopom. JKupoBas ¢asza, XxapakTepu-
3ytomasicsi 0oyiee BBHICOKOW TBEPAOCTHIO U Ooiee
BBICOKOW TEMIEepaTypoll IUiaBjieHus, (popmupyer
YCTONYMBBIN JKUPOBOM KapKac B CTPYKTYpe MOpPO-
KEHOT0. DTO 00ecleunBaeT MPOAYKTY TUIOTHYIO, HO
IpU 3TOM KPEMOBYIO KOHCHUCTEHIIMIO U, CaMOE
IJIaBHOE, BBICOKYFO YCTOMYMBOCTH K TastHuro [13]. Dta
CTaOMIBHOCTh CTPYKTYPHI SABISETCS BaYKHBIM

TEXHOJIOTMYECKUM MPEUMYILIECTBOM, MTOCKOJIBKY OHA,
BEPOSITHO, KOMIICHCHUPYET TOTCHIMAILHO OoJee
HHU3KYIO0 CTaOWIIBHOCTh 3MYJIbCHH, CBSI3aHHYIO C
0COOCHHOCTAMH OEITKOBOTO MPOQHIIS BEPOIIIOKBETO
MOJIOKa (HarpuMep, u3-3a OTCYTCTBUS B-Lg, KOTOpbIi
B KOOBLTHEM MOJIOKE YYacTByeT B cTaOmm3armm). B
OTJINYUE OT KOOBLIBEro MOJIOKA, KOTOPOE SIBIISICTCSI
OoJiee TUETUYECKUM H3-3a BBICOKOTO COZICPIKAHHS
HEHACBHIIIEHHBIX JKUPHBIX KHCIOT (mo 40-45%),
WCCIICJIOBaHHbIN 00Opa3er] obecreunBaeTr Oosee
BBIPA)KCHHBIH CIIMBOYHBIA BKYC U TPEBOCXOIHYIO
CTPYKTYPHYIO CTaOMIIBHOCTb.

JUIs  TIONHOTO TIPE/ICTABICHUS JaHHBIX,
JKUPHOKHCIIOTHBIN COCTaB 00pasiia Mpe/ICTaBIeH B
Tabmue 1.

Tabmma 1. XKupHOKnCIOTHBII POgMITE HCCIEIOBAaHHOTO 00pasiia MATKOr0 MOPO>KEHOTO

Ne HanmeHoBaHye JKUPHOM KUCIIOTHI Obo03Ha4yeHNE Coneprxanne, %
1 Macnsiaas (Oytupar) C4:0 0,9

2 KamporoBas C6:0 1,2

3 Kampunosas C8:0 14

4 KampuHoBas C10:0 54

5 JlaypunoBas C12:0 25

6 MupuctuHoBast C14:0 8,3

7 MupucronenHoBas Cl14:1 0,8

8 TTaneMuTHHOBAS C16:0 34,8

9 TTaneMuTONEMHOBAS C16:1 3,0

10 CreapuHoBas C18:0 10,6

11 OuenHOBas C18:1 15,0

12 JInnonesas C18:2 2,0

13 Ipoune - 13,5

3. Ananms MUHEPAIBbHOTO npo s mocturiio 88,0 mr/100 r, YTO CyIIECTBEHHO

MuHepallbHBbIN COCTaB MATKOIO MOPO’KEHOTO
Ha OCHOBE CYOJIMMHPOBAHHOTO BEPOIIOKBETO MOJIOKA
(Tabn. 2) ObUT OIIEHEH B CPAaBHEHHUH CO CPEIHUMHU
CTPABOYHBIMHM 3HAYCHUSAMH JUIS MOPOXKEHOTO Ha
OCHOBE KOPOBBEIO MOJIOKA, MNPUBCASHHBIMH B
JIUTEPATYPHBIX HMCTOYHHUKAX W  HOPMATHUBHO-
CIPaBOYHBIX JaHHBIX. CIeayeT OTMETUTh, 4YTO
MUHEPAILHBIA IPOGHUITH MOJIOYHOTO CHIPhSI MOYKET
BapbUpPOBaTh B 3aBHCHMOCTH OT CE30HA, CTaJIUU
JIAKTAIUH, (PU3UOIOTHIECKOTO COCTOSHHS YKUBOTHBIX
YU YCIOBHU KOPMIJICHHS, OJHAKO HCIIOJIb3yEeMbIE
yCpeaHEHHBIE 3HAYCHUS IO3BOJISIIOT KOPPEKTHO
OIICHUTH OOIIUE TCHACHIIHH.

OYHKIMOHAILHBIM PEUMYIIECTBOM  3Jie-
MEHTHOT'O COCTaBa 00pasiia MSTKOT0 MOPOXKEHOTO
SIBJISICTCSI TIOBBIIICHHOE COACPKAHUE KalblUs U
Maruaust. KoHreHTparus kanbius cocrtaBuna 173,9
mr/100 T, uto Ha 36 % BbIIIE CpETHEr0 3HAYCHUS JIIS
TPaIUIIMOHHOTO MOPO’KEHOI'0 Ha OCHOBE KOPOBBETO
moioka (128,0 mr/100 r). ComepskaHue MarHus
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npeBbinaet crpaBovHoe 3Hauenue (14,0 mr/100 r).
[ToBBIIIICHHBIC YPOBHU JJAHHBIX 3JIEMEHTOB yKa3bl-
BAIOT Ha BBICOKYIO OHOJOIMYECKYIO IICHHOCTh
MPOJYKTa M TIO3BOJISIOT PacCMaTPHUBATh €ro Kak
JIOTIOJTHUTENIbHBIA HCTOYHUK MUHEPAJIOB, HEOOXO 11~
MBIX I8 (OPMHUPOBAHHMS KOCTHOW TKaHU U
HOPMAITLHOTO (DYHKITMOHUPOBAHUST HEPBHO-MBIIIICY-
HOW CUCTEMBI.

Ha ¢oHe BbICOKOT0 cofiepKaHus KaabIUs U
MarHusi B 00pasiie MArKOro MOPOKEHOTO Ha OCHOBE
CyOIMMHPOBAHHOTO BEPOITFOKBETO MOJIOKA 3a(hHK-
CUPOBaHbI IOHMKEHHBIC YPOBHH Kajiust U ocdopa.
Conepxanne kanust coctapmwio 10,2 mr/100 T npu
cpennem 3Hadennn 199,0 mr/100 1, a cogepxanue
¢dochopa — 15,0 mr/100 r mpu Hopme okoito 105,0
Mmr/100 r. HenocraTouHoe kosimuecTBO (ocdhopa
MOYKET CHIKATh (PM3UOJIOIMIECKYHO TIOJIHOIICHHOCTD
npoaykra. [lockonmbky MeTaboNM3M Kalblus W
MarHusi Hepa3phIBHO CBsi3aH ¢ hochopom (koaddu-
ment Ca:P), momoOHbIH TepeKoc MOXKET TPETIST-
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CTBOBaTh aJCKBATHOMY YCBOCHHIO MHHEPAJIOB B
opranusme uenoBeka. CTOHT OTMETHTh, HYTO
BEpOITIOKBE MOJIOKO caMo 1o cebe 00s1amaeT OoraTbiM
MuHepanbHBIM TipoduaeM. Crie0BaTeIbHO, BRISB-
JICHHBIH JucOallaHc, BEPOSTHO, BBI3BAaH HE
MPUPOTHBIMUA CBOWCTBAMH CHIPbSI, 8 0COOCHHOCTSIMU
TEXHOJIOTHH CYOIUMAIIMHI WITH CTICIIM(PHKON UCIIONh-
3yeMOH pelenTyphl.

MukpoaneMmeHTHBIH coctaB. [lo GombImH-
CTBY 3HauMMBbIX MuKpoasiemeHToB (Cu, Fe, Zn, Mn)

HaAOJIOJAIOTCS 3HAYCHUS HUKE CPEIHEPHIHOYHBIX,
YTO HECKOJIBKO OCIa0JIAeT MOTEHIMATbHBIC aHTHOK-
CHIaHTHBIE U UMMYHOMOIYJIMPYIOIINE CBOMCTBA
MATKOTO MOPOXKEHOT0. EIHHCTBEHHBIM HCKITIO-
yeHneM cTai ceieH (Se): ero konnenrpanus (0,002
Mr/100 T) HE3HAYUTEIHLHO MPEBBIMIACT CPETHUI
yposenb (0,0018 mr/100 r), 4T0 AaET AOMOTHUTEH-
HBIM, XOTd M HEOOJIBIIOHM, IUIIOC K AaHTHOKCH-
JIAHTHOMY CTaTyCy M3JICIHSI.

Tabmuma 2. Makpo- 1 MUKPO3JIEMEHTHBIH cocTaB 00pasiia MoposkeHoro (mr/100 r)

Ne | HammeHoBanue Comepxanne B obOpasie wmsirkoro | Cpennee 3nauenue (B | Otimonens (%)
aJIeMeHTa MOpPOXKEHOT'0O Ha OCHOBE CYXOrO | MOPOXKEHOM Ha OCHOBE
BepOII0KBET0 MOJIOKA KOPOBBETO MOJIOKA)

1 | Kamsmmit (Ca) 1739 128,0 +28,1%
2 | Kamii (K) 10,2 199,0 -94,9%
3 | Marswuit (Mg) 88,0 14,0 +528,6%
4 | dochop (P) 15,0 105,0 -85,7%
5 | Mems (Cu) 0,010 0,1 -90%
6 Keeso (Fe) 0,065 0,1 -35%
7 | Huak (Zn) 0,362 0,7 -48%
8 Maprasen (Mn) 0,005 0,1 -95%
9 | CeneH (Se) 0,002 0,0018 +11%

4, BuTaMUHHBIN COCTAaB U AaHTUOKCUIAHTHAA
aKTUBHOCTb
ButamMHHHBI COCTaB MATKOrO MOPO’KEHOTO Ha
OCHOBE CYXOro BEpOJIIOKBETO MOJIOKA M COKa
obenuxu ObIT MOAM(UIIMPOBAH 32 CUET BBEJICHUS
O0JIETIMXOBOTO KOHIIEHTpaTa Kak HaTypaJibHas
pactutenpHas 100aBKa, YTO 00ECIEYHIIO IPOAYKTY
HCKITIOUUTENBHOE (PYHKIMOHATBHOE MPEUMYIIIECTBO.
Buramun C (ackopOuHoBast kucinota). Cozep-
kaHue ButamuHa C B 00pasiie MATKOro MOpOXKEeHOro
cocraBmiio 634 mr/100 r, 4TO 3HAYUTETHHO MTPEBHI-
iaeT CpeJHUe 3HA4YCHHWS JUIS  TPAAUIMOHHOTO
MOJIOUHOTO MOpoxkeHoro (okoio 0,6 mr/100 ). Takoe
o0oramieHne JOCTHTHYTO Oyarojapsi CHHEPrHu
MEX]y €CTECTBEHHBIM BEICOKUM YPOBHEM BUTAMUHA
C B BepOIIIOKBEM MOJIOKE H IeJICHANPABICHHBIM
no0aBjeHHEM OOJICTTMXOBOrO0 KoOHIEHTpara [14].
Bbicokoe copmepxaHue acKOpOMHOBOW KHCJIOTHI
NpUIAeT TPOJYKTY MOIIHBIE aHTHOKCHIaHTHbIC
CBOWCTBAa M 3HAYMTEJILHO TOBBILIIAET €ro OMoJo-
THYECKYI0 IIEHHOCTb, MOJHOCTBIO ONpPaBIBIBAS
TO3UIIMOHMPOBAHNE KaK (DYHKIIMOHAIILHOTO JIecepTa.
Buramun D3. Ananu3 mokasaj, 4TO BUTAMUH
D3 B 00pasiie MATKOro MOPOXKEHOTO He OOHAPYKEH.
OTO SABISIETCS OXHMOAEMBIM PE3YJIbTAaTOM UL
MOJIOYHBIX MPOJYKTOB 0€3 JIOMOJHUTEIHHOTO
LeJIeHaNpaBIeHHOTO oboramienus. OTHaKo OTCyT-
crBue BuTamMuHa Dz mpencrasiser  coboit
3HAYUTENIFHBIA HEAOCTATOK C TOYKH 3PEHUs
HYTPHLIHOJIOTUH, OCOOEHHO B CBETE OOHAPYKEHHOTO
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BBICOKOTO COZIepyKaHus Kbl Butamun Ds urpaer
KITIOYEBYIO POJIb B PETYIISIIIUU YCBOCHHUS KAITBIIHS B
opraunmsme [15]. CnenoBarenbHo, 1y1st 00eCTIeYeHuUS
MaKCHMAaJILHON OMOIOCTYITHOCTH KAJIbIIHS M TTOTHOM
HYTPUTHBHOHN ONTHMHU3AIMK TPOILYKTa HEOOX0IUMA
oOs3arenbHas Goprudukanms BUTaMuHOM Ds.

3axniouenue

IlpoBenénHoe wHcclieIOBaHUE —TO3BOJIMIIO
KOMILJIEKCHO OLICHHTh TEXHOJOTMYECKHE, CTPYK-
TYpHbIE U HYTPUTHUBHBIE OCOOEHHOCTH MSTKOTO
MOPOXXEHOTO Ha OCHOBE CYOJIMMHPOBaHHOTO
BEpOIIOKBETO MOJIOKA U OIPEJEIIUTh KITIOYEBbHIE
(akTopsl, BIUSIONIME HA €ro (YHKIHOHAIBHYIO U
MUILEBYI0 LIeHHOCTh. OCOOEHHOCTH OEITKOBOro
npoduiisi BepONIOKBETO MOJIOKA HAKJIAJ[bIBAIOT
cneurpuieckue TpeOOBaHMs K TEXHOIOTHIECKOMY
npoleccy MPOU3BOJACTBA MOPOXKEHOT0. OTCYyTCTBHE
B-nmakTorno0ynmHa, TPUHOCAIIETO THTIOAIIIEPTeHHbIH
3G deKT, TakkKe O3HA4aeT IOTEPI OJHOTO W3
KITIOUEBBIX CTAOMIIN3aTOPOB SMYJIBCUU B KOPOBBEM
MOJIOKE.

Crnenudurka OenkoBoil (assl BepOIIOKBETO
MOJIOKA OTIPEJIENISIeTCS PSITIOM CIEYOIINX (haKTOPOB:

- orcyrcTBue B-Lg obecrieunBaeT runoamiep-
TeHHOCTb, HO MOXXET CHHXaTb CIHOCOOHOCTH K
cTaOWIIN3aIIH TIEHBI ¥ YMYJIbCHHU TI0 CPABHEHHUIO C
KOOBUTEEM MOJIOKOM.

- BepOJIIOKbE MOJIOKO MMeeT OoJiee KpyIHbIe
MHIIEIUTBI Ka3enHa 1 0oJiee HU3KOE COZlep)KaHne K-
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Ka3ernHa, YTO MOXKET BIUATH Ha BSI3KOCTh U BpeMs
KOAryJISIIIH.

- TIOBBIIICHHOW TEPMOCTaOMIIBHOCTBIO 3aIlUT-
HBIX OCJIKOB, TaKUX KakK, HWMMYHOTJIOOYJIMHBI,
JMaKTOQEppPUH U JU30LUM KOTOPBIE COXPAHSIOT
BBICOKYIO aKTUBHOCTb JIa)Ke TIociie 00padoTKH, YTO
MOJIACP’KMUBACTCS UCIIONB30BaHUEM LIasIIeH cy0-
JMMALHH.

Takum 00pa3oM, cTaOUIFHOCTH AMYJIBCHH H
BBICOKAsl yCTOHYMBOCTD K TasHHIO, HaOJIf01aemast B
HCCIIEIOBAHHOM 00pa3le MSTKOTO MOpPOXKEHOTO,
SBIIIOTCS PE3YIbTATOM TEXHOJIOTUUECKON KOMITCH-
caluy. YHHKAJIBHBIE CTPYKTYpHO-MEXaHHYECKHE
CBOWCTBA JIOCTUT'AIOTCSI HE TOJIBKO 32 CUET OEIKOBOTO
KOMITOHEHTa BepOITI0kKBEro MOJIOKa, HO U Onaroiapsi
JOMHUHHUPYIOIIEH JIMMHIHON (baze, T/ie HACHIIIEHHBIC
YKUPHBIE KUCIIOTHI COCTABILIIOT 78,6%. OTa «TBepaash
XKHUpOBass Marpuna (GOPMUPYET MEXaHUYECKU
MIPOYHBINA KapKac, KOTOpbIi 3(hdeKkTuBHO cTadm-
JM3UPYET CTPYKTYPY, HECMOTPS Ha MIOTEHIUAIBEHO
0ojiee HHM3KYH 3MYJBTHUPYIOIIYIO CIIOCOOHOCTh
0enKOB BepOIIOKBETO MOJIOKA, U MPEAOTBpAIACT
POCT KPHCTAIIJIOB JIbJIA.

Hapsizy ¢ BBISIBIICHHBIMU CTPYKTYPHO-TEXHO-
JIOTMYECKUMH TIPEUMYIIIECTBAMH, IPUHIMITHATIBHOES
3HAUCHHE JUIA OLEHKH (DYHKIIMOHAIBHOW ITOJHO-
LEHHOCTH TIPOIYKTa MMEET aHAIN3 €0 MUHEPATBLHOTO
coctaBa. BrisiBieHHbIH neduiut kanus u pocopa
NpU 3HAYUTENIHOM H30BITKE KaJbLUs TpeOyeT
HEME/JICHHON TEXHOJOTWYECKOH KOPPEKIUH JUIs
oOecrniedeHus:  (pU3MOJIOTUYECKONH  cOaIaHCHUpPO-
BaHHOCTH MpoyKTa. HemomyctiMoe cooTHOIEHnE
Ca:P (173.9:15.0) 10/mKHO OBITH CKOPPEKTHPOBAHO JI0
(U3NOTOTHYECKH TPUEMIIEMBIX YPOBHEH.

s yerparenust nedrmra (ocdopa (meneoe
3Hadenue ~105 mr/100 1) 1 kanwus (1ie1eBoe 3HaYeHHe
~199 mr/100 1) mpennaraeTcsi BBeIEHUE THIIEBBIX
coneii kaus U pocdopa. ONTUMATBHBIM PEIICHUEM
SIBIISIETCS MCTIONIb30BaHNE KalMeBbIX (ocdaros, Takux
Kak TuapoopTodocdar Kaius, MOHOTHUIPOIUTPAT
KaJIus WM TUTUIPOIIUTPAT KaJIHs.

HUcnonb3oBanne muieBbx (ochatoB B MOJIOU-
HBIX CUCTEMaX BBIITOJIHSCT JBOMHYIO (DYHKIIUIO:

*  HyrputuBHas KOppeKIHs: BOCCTaHOB-
JieHrne HeoOX0AMMOTO YpOBHS (popdopa 1 Kamws, 4To
BOCCTaHABIMBAET METa0OIMYECKYI0 CBSI3b C
KaJbllMeM W MarHMeM W TOBBIMIACT (u3noIo-
THYECKYIO ITOTHOIEHHOCTb.

* Texnonoruueckas cradmmzanus: Gochars
NeUCTBYIOT Kak OydepHble conu U 3(PEeKTHBHbIE
CTaObMIN3aTOPBI OETKOBO-KUPOBBIX 3MYJIbCUH. OHH
perymupyoT pH, mpeaoTBpamarT KoaryJsiuio
0enkoB (0COOEHHO IpH TepMHUYECKOH 00paboTke
BOCCTaHOBJICHHOT'O CYyXOTO BEpOJIIO’KBETO MOJIOKA) U
CTaOMIM3UPYIOT Ka3eMHOBBIC MMIIEIUIBI, yITydIlast
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BOJIOYACPKUBAIOIYIO CIIOCOOHOCTH CYXOH CMECH.
3T0 0COOEHHO BaKHO ISl BEPOIFOYKBETO MOJIOKA, Y1
0K MOT'YT MPOSIBIISITh OCOOCHHOCTH B arperaruH.

JononHuTensHbBIM (akTOpOM, YCHIHBAIOLINM
BBISIBJICHHBIM MHUHEPAJbHbIA AUCOaIaHC, SBISIETCS
COCTOSIHME BUTAMHUHHOIO Mpowis NPOAyKTa.
OtcyrctBue BuTamuHa Ds, KoTOpoe sBisieTcst
KIIIOUYEBBIM PETYJISITOPOM IOMEOCTa3a KalbLus U
docdopa, CcHIKaET OUOJOCTYIHOCTh BBICOKOTO
comepxaHus Kanpius. s oGecrnedeHns: Maxcu-
MaJbHON (YHKIIMOHAIBHOW IEHHOCTH MPOAYKTa,
HEOOXOIUMO TMpoBecTH (GOPTHHUKANIO CMECH
BUTaMHHOM D3 110 cpenHero ypoBHs1, XapaKTepHOTO
JUIs1 00OTAIIEHHOH MOJIOYHOH MPOAYKIMH (OpHEHTH-
poBouno 0.2 Mxr/100 r).

B coBokynmHOCTM mMOJyuyeHHBIE IAaHHBIE O
CTPYKTYPHBIX, MHUHEPAIBHBIX W BHUTAMHHHBIX
XapaKTepPUCTHKAX TO3BOJISIIOT OOOCHOBAHHO OIICHUTH
(DYHKIMOHANBHBIN U CHIETIHATM3UPOBAHHBIN TIOTEH-
[Man pa3paboTaHHOTO MPOAyKTa. PazpaboraHHBIN
MPOAYKT — MATKOE MOPOKEHOE Ha OCHOBE CyOiH-
MHPOBAHHOTO BEPOIFOKBET0 MOJIOKA C JI00ABICHUEM
00JIeTMX0BOr0 KOHIEHTpAaTa 00J1alaeT BECOMBIMU
OCHOBAHHUSIMH IJISl TO3UIIMOHUPOBAHUS HA PBIHKE
CHEIUAT3UPOBAHHBIX MIPOIYKTOB MPEMHUYM-KJIacca.

l'unoannepreHHplid CTaTyc: HAy4YHOE NOATBEP-
’KJIEHHE OTCYTCTBHS -JIaKTOTI00YyIMHA B BEpOIIIO-
KbEM MOJIOKE JIeaeT MOpPOXKEHOe Oe30macHon
aJTbTePHATHBOH [T IOTpeOuTENeH ¢ ajieprueii Ha
OElIKM KOPOBBEIO MOJIOKA, YTO OTKPBIBAET
3HAYUTENLHYI0 PHIHOYHYIO HHINY, OTIMYHYIO OT
BEraHCKUX WIN 0€3J1aKTO3HBIX IPOIYKTOB.

OyHKIMOHAIBHAS LIEHHOCTh: IIPOJYKT BBICTY-
MaeT B KavyecTBE JHAEpa 1O aHTHOKCHIAHTHBIM
CBOWCTBaM Onarojapsi peKOPAHOMY COJEP KaHHUIO
ButamuHa C (634 mr/100 r), 9To B codeTaHUM C
BBICOKUM YPOBHEM KaIIbIMS W Maraus (Jaxe /o
KOPPEKIIMK) TMpHIAeT €My O3J0pPOBUTEIbHYIO
HanpasieHHOCTb. CoxpaHeHHe OMOAKTUBHBIX 3aIlUT-
HBIX O€JIKOB BEpOJIOKBEIO MOJOKa (MMMY-
HOTJIOOYJIMHOB, JIaKTO(hepprHa), 00eCIeUeHHOE Cy0-
TIMaIeH, TOTOTHUTENHLHO TIOJIEP)KIBAET HMMYHO-
MOJYJIMPYIOLINE CBOMCTBA.

TakuMm 00pa3oM, MATKOE MOPOXKEHOE Ha
OCHOBE CYOJIMMHPOBAHHOT'O BEPOIIOKBETO MOJIOKA,
NIPY YCJIOBHU YCTPaHEHHsI MUHEPAIBHOTO 1ucOa-
aHca, SBIAETCS WMHHOBALMOHHBIM IPOAYKTOM,
00BETUHSFOIIUM MTPEBOCXOTHBIE OpPraHOJIeNITHYEC-
KHE CBOMCTBA (32 CUeT CTaOMIIbHOM KUPOBOH (ha3bl) C
BBICOKOM MUIIEBON U OMOJIOTMYECKON IEHHOCTBIO.

[epcnieKTHBBI MPOMBIIIIICHHOTO BHEJIPEHUS

HccnenoBanne mpoJieMOHCTPUPOBAIIO BBICO-
KYIO TEXHOJIOT'MYECKYI0 IPUMEHUMOCTb CyOIMMHUpo-
BAaHHOI'O BEPOJIOXKBEI0 MOJIOKA B IIPOU3BOJACTBE



AJIMATBI TEXHOJIOTUSIBIK YHUBEPCHTETiHIH Xabapubichl. 2026. Nel.,

MSITKOTO MOpOKeHOro. KiroueBbie Hay4YHbIE BHIBOABI
BKITIOYAFOT:

CrpyKTypHasi CTaOMIIBHOCTH: JKHPHOKHUCIIOT-
HBI Tpo¢uib 00pas3la MATKOTO MOPOXKEHOTO,
XapaKTepU3YIOMIUiics JOMUHIUPOBAHUEM HACHIIICH-
HbIX KucIoT (78,6%), obecreunBaeT HEOOXOAUMYTO
TUIOTHOCTh, KPEMOBYIO TEKCTYPY U BBICOKYIO YCTOM-
YHUBOCTH K TASHUIO, KOMIICHCUPYS TEXHOJIOTHIECKHE
0COOEHHOCTH OCIIKOBOTO COCTaBa BEPOIIOKBETO
MOJIOKA.

['umoanepreHHbIi MOTEHIMAT: OTCYTCTBHE [3-
JIAKTOTTIO0YJIFHA TTOATBEPKIAET THTOAIEPTEHHYTO
MIPUPOYy MPOIYKTA, YTO SBISETCS €r0 OCHOBHBIM
MPEUMYIIECTBOM Ha PBIHKE CIEIUATN3UPOBAHHBIX
JIECEpTOB.

OyHKIMOHAIFHOE 00OTaIlIeHNe: IIeIeHAIPaB-
JIEHHOE WCIIOJIb30BaHNE OOJENNXH TPHUBEIO K
CO3JIAaHHI0 MOJIOYHOTO JiecepTa C MOIIHBIMH
AHTUOKCHUJAHTHBIMH CBOWCTBAMH, O 4YeM CBHJIE-
TENBCTBYET WCKIIIOUUTEIIFHOE COJIEepKaHWe BHUTA-
muna C (634 mr/100 r).

3HauynTeNbHAs HEOOXOAMMOCTh KOPPEKIIUH:
BEISIBJICH BBIPKEHHBIN M HETIPHEMIIEMBIN HYTPHT-
MBHBIA OUcOaIaHC, 3aKJIFOYAIOIIUICSI B BBEICOKOM
yposae kanbims (173,9 mr/100 r) u maraus (88,0
mr/100 r) mpu 3HaunTENEHOM Aedunmre pocdopa
(15,0 mr/100 1) m xamus (10,2 mr/100 1), a Takxke
MTOJTHOM OTCYTCTBUH BUTaMuHa Ds.

[IpakTHueckass 3HAYUMOCTh PAOOTHI 3AKJIFO-
YaeTcsi B HEMOCPEACTBEHHOM BHEJIPEHUH DPE3yJib-
TATOB Uil CO3JaHHUS KOHKYPEHTOCIIOCOOHOTO
npoaykra. Mcmons3oBanue cy0iammara pemaeT Bee
JIOTUCTUYECKHUE MPOOIIEMBI, CBSI3aHHBIE C TPAHCIIOP-
TUPOBKOW M XpaHEHHWEM >HJIKOTO CBIPbs, o0ec-
Me4YrBasi CTAOMIIEHOCTD IPOU3BOICTBA.

Jliis moCTIOKEHHS TTOSTHON (hDHU3HUOJI0OTHYECKOM
cOaaHCUPOBaHHOCTH M MAKCUMAJIEHOM OHOJIOCTYTI-
HOCTH TIMTaTEeNIbHBIX BEIIECTB, HEOOXOIUMBI
CIISYIOIIHE TEXHOIOTUIECKUE MEPOTIPHSTHSI:

Koppekius MuHepalibHOTO cocTaBa: 00s13a-
TeJIbHOE BBEJICHHE KaMEBBIX (hochaToB B PeLIETITYPY.
3TO MO3BOJUT BOCCTAaHOBUTH OajaHC Kajiui H
dbochopa m0 GU3HOIOTHIECKH OOOCHOBAHHBIX
YPOBHEH, OJJHOBPEMEHHO YJIy4Ilias cTaOUIbHOCTh
0EJIKOBO-KMPOBOI ASMYJIBCHH B MPOLECCE MPOM3-
BOJICTBA.

Buramunnas ¢oprudukamms: Brmouenue
BUTaMUHA D3 17151 CHHEPTUYHOTO B3aUMOJICHCTBHS C
BBICOKHM COJIEp)KaHUEM KaITbIIHS M 00eCTIeUeH s €ro
3((HEeKTUBHOTO YCBOCHUSI.

Peanuzanus 3TUX MIAaroB MO3BOJUT CO3/1aTh
KOHKPETHYIO, MacIITAOUPyEMYIO TEXHOJIOTHIECKYFO
KapTy ¥ MO3UIMOHUPOBATH MATKOE MOPOKEHOE Ha
OCHOBE BEepOJIIOKBEro MOJIOKA KaK (QPyHKIHOHAIb-
HBI JIecepT MpeMUyM-KJiacca, MpeHa3HauYeHHbIN JUIs
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HIMPOKOT0 Kpyra MOoTpeOuTenei, BKIovas JHLl C
HETIEPEHOCUMOCTBI0 TPAJUIIMOHHBIX MOJIOUHBIX
OENKOB.

HanpHelimue ncciegoBaHus JOKHBI OBITh
COCpPEIOTOYEHbl Ha HAYYHO-TEXHOJOIMYECKOM
000CHOBaHUH KOPPEKIIMOHHBIX MEP:

- MPOBEACHHUE ACTAILHOTO aHATN3a BIUSAHUS
BBemeHMS (ocaTHBIX Coledl Kamws Ha peolio-
TMYECKHE XapaKTePUCTUKU CMecH (BSI3KOCTb,
B30UTOCTH) U CTAOMJIILHOCTh Ka3eMHOBBIX MHILIEILI
BEpOJIOKBETO MOJIOKA, a TAKKe HA CPOKH XPAHEHHUS
TOTOBOT'O IIPOJYKTa;

- CpaBHMTENbHAS OLIEHKA TEPMOCTOHKOCTH
(ckopocTH TasHHSI) U OPraHOJIENITUYECKUX Xapak-
TEPUCTUK ONTHMU3UPOBAHHOTO MPOIYKTa B CPaBHE-
HUH C TPAAULMOHHBIMHU M PACTUTEIbHBIMU aHAJIO-
ramu;

- u3y4YeHHe OHMOIOCTYHNHOCTH MaKpodJie-
mentoB (Ca, Mg, P) B rotoBom mponykre mocie
Koppeknuu nedunura Gocdopa n poprudukanun
BATAaMUHOM D3.

Caenenusi 0 pHAHCUPOBAHUU

UccnenoBanusi MpOBOIWINCH B paMKax
Hay4JHO-TeXHI4YecKoi nporpammel BR21881957-OT-
23 «Pa3paboTKka TEXHOIOTUH TITyOOKOH MepepaboTKu
1 000pyIOBaHMs BAKyyM-CYOJIMMAIIMOHHOMN CYILIKH
KOOBUIBETO U BepOmrokpero Monokay (MHuBO PK,
Ne rocpeructpamm 0123PK01190).
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MPOMBINIJIEHHBIN IOTEHIIUAJI U SKCIIOPTHBIE IPEUMYIIIECTBA
IJIYBOKOM NNEPEPABOTKHU 3EPHA B KABAXCTAHE

'H.B. JAYTKAHOB ¥ | UK. K. VCEMBAEBA

2A.T. KAKBIMYPAT ' | *C.JT. HCMATYJI/IAER
(! Kaz HUU I, Pecniy6auxa Kazaxcran, A15G5B0, yi. Cepkedaena 62,
2 ATY, Pecniy6anka Kazaxceran, AOSHOE2, ya. Toae Bu 100,
3 KasHAWY, Pecniy6anka Kaszaxcran, A25D4T6, np. A6asn 8)
DneKTpoHHAst moYTa aBTopa-koppecmonaenTa: dida09@yandex.ru*

B cmambve npedcmagnen KOMRIEKCHbII AHANUMUYECKUII 0030pD COCMOAHUA U NEPCHEKMUE DPA3GUMUA
2nyboxoit nepepabomxu zepna (I'll3) ¢ Pecnybnuke Kazaxcman ¢ Konmexcme Mupoeoil azponpomvluiieHHol
mpancopmayuu. Paccmampusaromcsa cmpykmypHvle  0ZPAHUYEHUA  OelicmEylouieli  3epHOBoll  Mooenu,
UCmopuuecKu OpUeHmMupoBanHoll HA IKCROPM CbIPbA, GKIIOUAA Oeuyum GHYmMpeHHe20 CRPOCa HA NPOOYKUUIO
2/1ly00K020 nepedena, HedOCMAmMouHoe pazeumue nepepadamvléaruiux MOUWHOCMEN C 6bICOKON 000a61eHHOIL
CMoumMocmpio, Kaopoeo-odpazoeamenvuvle u HayyHo-wemoouueckue paspwvievl. Ha ocnose mesncoynapoonoii
CMamucmuKu U Ompacesvlx UCIMOYHUKOG, OXAPAKMEPU306AHbL KII0UE8ble NPOU3E00CH6EHHbIE KACMEDPbl, 6edyuiue
CMPAHbl U MPAHCHAUUOHAIbHbIE KOMNAHUU, ONPEOEeNAIOUIUE YEHOBYI0 U MEXHON02UUECKYI0 NOBECHIKY Ompaciu,
npoeeden CpaGHUMENbHBLIL AHAIU3 RULEHUYbL U KYKYPY3bl KaK 6a306b1x Kyabmyp ona undycmpuu I'IlI3, ux ponu ¢
dopmupoeanuu 2nobansHbIx Yenouexk 006a1EHHOI CIHOUMOCTU, A MAKICE CREYUPUKe MUPOGLIX PLIHKOG KpAXMand,
2/1omena, GuOIMAanoONA, CUPONO8 U hepmeHmayuoOHHBIX nPOOyKkmos. B pavome ykazano, umo Kazaxcman oonadaem
3HAYUMETLHBIM HPOMBIUUIEHHBIM HOMEHYUAIOM ONA PA3GUMUS 2TIYOOKOI nepepadomKu RUIeHUYbl U KyKypy3ol, Rpu
coomeemcmayiouieil azpomexHonNozu4eckoil U UHCIMUMYYUOHANbHOI noddepicke. O60cHO8aHbl IKCROpMHbBLE
npeumywjecmea CmpaHvl, C6A3AHHbIE C KAYECMGEHHBLIMU XAPDAKMEPUCMUKAMU RUIEHUYHO20 2I0mena,
2eozpagpuueckum nonoHceHUEM U pazgumuem mpanzumuou nozucmuku. OmoenvHo paccmompeHnsl PUCKU U
ozpanuuenus, 6KIIOUAA CbIPbEBONl Hananc, KOHKYPEHUUI0 34 NOCeGHble NAOWadu, 80JAMUILHOCHL DbIHKOG U
mpefdosanun K npOMuliIeHHON 20mogHoCmu npoekmos. Takum obpazom 060cHosan RPOMbLULIEHHBLI NOMEHUUAT
cmpansl, 0a3UPYIOWUICA HA GbICOKOM Kauecmee NUIEHUYHO20 2NIOMEHA U 2e0zPauueckom pacnonoiceHuu.
Onpeodenensl npodykmoevie HanpagieHus u cyeHapuu pazgumus ompaciau ¢ Kaszaxcmane. Chopmynuposansi
peKomenoauuu no UHCMUMYUUOHAILHOU U AZPOMEXHON02UYECKOol nodoepricke npoekmos I'TI3 ona ycunenus
nosuyuii Kazaxcmana 6 2100a1bHblX UEHOUKAX 000A6IEHHOI CIMOUMOCMU.

KuaioueBnble cjioBa: r1y0okasi nepepadoTka 3epHa, NIIeHUIa, KYKYPY3a, IKCIIOPTHbINA MOTEeHN A,
n00aBIeHHAsT CTOMMOCTb, WHIYCTpHAJIbHOEe pa3BuTHe, HUpPoBas TpaHchopMamus B CeIbCKOM
X039 CTBeE.

KA3AKCTAHJAYBI ACTBIKTBI TEPEH OHJAEY IIH OHEPKOCIITIK
IJIEYETI MEH OKCIIOPTTBIK APTBIKIIBIJIBIKTAPBI

'HB. JAYTKAHOB, K. K. YCEMBAEBA, *J].P. JJAVTKAHOBA*,
2A.T. KAJKBIM¥PAT, *C.JT. ACMATYJIJIAEB

(!Kazak KaiiTa enjey *oHe TAMAK OHEPKACifi FHLILIMA-3ePTTEY MHCTHTYTHI,
Kazakcran Pecnmy6mkacel, AL5SG5B0, CepkedaeB koeml. 62,
2AIMAaTBI TEXHOJIOTHSIBIK YHHBepcuTeTi, Kazakcran Pecmyosmkacel, AOSHOE2, Teute 61 kom. 100,
3Kasak yITTBIK arpapJbiK 3epTTey ynuBepeuteri, Kazakceran PecniyOunkacer, A25DAT6, Abaii nansbuibi 8)
ABTOP-KOPPECTIOHACHTTIH 3NeKTpoHbIK nomrackl: dida09@yandex.ru*

Maxkanaoa anemoix azpoonepracinmix mpauncgopmayusn rncazoaivinoazel Kazaxcman Pecnyonukacvinoazol
acmuikmul meper, onoey (ATO) canacvinvly dHeail-Kyii MeH 0amy NepcneKmueaniapblna KeuieHoi aHaTumuKanolk
wony xycacanzan. Tapuxu mypzvioa wuKizam 3IKCROPMBIHA OALIMMANZAH KOJI0AHBICHAZbL ACMBIK MOOENIHIH
KYpblblMObIK uieKmeysepi, COHbIH iinde meper, oHoenzen onimoepze iuKi CypanbiCHbl, MARULBLIBIZbL, HCO2APbL
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KOCbll12an KyHbl 6ap eHOey KyammapvlHblH, HCemKINIKci3 0amysl, KAOPabIK-0inim Oepy dHcaHe 2bl1blMu-aoicmemenik
AnUWaKmelKmap Kapacmuipolinaovl. XanblKapanslK CMAMUCIMUKA MeH CANalblK 0ePeKKo30ep Hezizinoe cananblH
0azanvlK HcoHe MEeXHONOUANBIK KYH MIPMIOIH aiKbIHOAmbIH Hezi32i OHOIpicmiK Knacmepiepze, ycemeKuti endep
MeH MmpancyimmolK KOMRauuanapea cunammama oOepinzen. Buoait men scyzepinin ATO undycmpuscel ywiin
oazanslK Oakwlnoap peminoezi peonine, 0napoviy HcahanovlK Kocvlizaw KyH mi30eziH Kaablnmacmolpyoazsl
MAHbBI3bING, COHOAU-AK KPAXMAJ, 21I0MEH, OUOIMAHO, wapdéammap rHcoHe hpepmenmayus OHIMOEPIHiy anemoiK
HAPBLIKMAPBLIHBIY, ePeKUieIIKmepine canbiCmulpMaivl manoay Heyp2izinoi. JKymvicma muicmi azpomexnonozusisly
JHCIHE UHCIMUMYUUOHANOBIK KO0Ay KOpceminzeH ycazoaiioa, Kazakcmannotyy 6udaii men ycyeepini meper oHoeyoi
0amulmy yuwiin anumapiavlKmail OHepKaICcinmik aneyemxe ue ekenoici kopceminzen. Enoiy ouoaii eniomeHiniy cananvik
CURAMMAaMAnapuina, 2e02pauanvlK OPHANACYLIHA HCIHE MPAHZUMMIK JTO2UCHUKAHBLY, OAMYbIHA OAUIAHBICIbL
IKCHOPpMMBIK aApMbIKWbLIbIKMApsl Hezizoenzen. Illukizam menzepimi, ezic ankanmapol yuwiin 0aceKenecmik,
HApPLIKMaposvly KYOblIMANbLIbIZbL HCIHE HCOOANAPObIH, OHEPKICINMIK O0alibIHObIZbIHA KOULLIAMbIH MAIanmaposl
Koca anzanoa, mayekeinodep meH uieKmeynep 0en1eK KapacmuipovlizaH. Kopvimuvinovl 6enimoe 6bacvtlm OHIMOIK
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This article provides a comprehensive analytical review of the current state and development prospects of the
deep grain processing (DGP) industry in the Republic of Kazakhstan within the framework of global agro-industrial
transformation. The study examines structural constraints of the existing grain model, historically focused on raw
material exports, including the deficit of domestic demand for high-processed products, insufficient development of
high-value-added processing facilities, as well as educational and scientific-methodological gaps. Based on
international statistics and industry sources, the paper characterizes key production clusters, leading countries, and
transnational corporations that shape the global price and technological agenda. A comparative analysis of wheat and
corn as primary feedstock for the DGP industry is conducted, evaluating their role in global value chains and the
specific dynamics of international markets for starch, gluten, bioethanol, syrups, and fermentation products. The
research indicates that Kazakhstan possesses significant industrial potential for deep processing of wheat and corn,
provided there is adequate agro-technological and institutional support. The country's export advantages are
substantiated through the quality characteristics of wheat gluten, strategic geographical location, and the development
of transit logistics. Risks and constraints, including raw material balance, competition for acreage, market volatility,
and industrial readiness requirements, are addressed. The study concludes by identifying priority product areas and
development scenarios for the industry in Kazakhstan, offering recommendations for institutional support to
strengthen the country's position in global value chains.

Keywords: deep grain processing, wheat, corn, export potential, value added, industrial
development, digital transformation in agriculture.

Beeoenue BBICOKOM KalHUTaJIOE€MKOCTBIO, TEXHOJOTHYECKON
I'myGokass mepepabotka 3epna (I'TI3) — CJIO)KHOCTBIO M CUITBHOM 3aBUCHMOCTBIO OT JIOCTYTIa K
MPOMBILIIEHHAs TpaHC(OPMALIMSI 3EPHOBOTO CHIPHS B CBIPBIO, SHEPTUU U JIOTHCTHUKE.
IIUPOKUH CIEKTP UHTPEIUEHTOB M OMOMPOAYKTOB B MupoBoii nmpakTuke riryOokast mepepaboTka
(kpaxMan W TPOU3BOIHBIE, CHPOIBI, TJIIOTEH H 3epHa paccMaTpUBAETCsl KaK KIIOYEBOH 3J€MEHT
OenkoBble (pakunuu, OMO3ITAHON, aMUHOKHCIIOTEHI, nepexona K OHOPKOHOMHKE, 00eCHeunBarOIIUMA
OpPraHNYECKUE KUCIIOTHI, a TAK)XKE KO-IIPOAYKTHI — MIEpEXOJ] OT ChIPHEBOM MOJIENIN arpapHOTO CEKTOpa K

DDGS/kopma, CO3). Peinok I'TI3 xapakrepusyercs
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MPOU3BOICTBY BHICOKOMAPKHHAJIBHBIX OHOTEXHOJO-
TMYECKUX IPOAYKTOB.

CoBpeMeHHbIE UCCIEI0BAaHMs [TOKa3bIBAIOT,
YTO MHTETpalusl KpaxMaio-MaTOYHOTO MPOU3BOI-
CTBa, OMOATAHONBHBIX TEXHOJOTHH M BBITyCKa
0EJIKOBBIX HHIPEIUCHTOB I103BOJISIET CYIIECTBEHHO
MOBBICHTH 3(P()EKTHBHOCTD MCTIONB30BaHMs 36PHOBBIX
PECYPCOB M CHU3UTH 00pa3oBaHue OTXOMOB [1, 2].
Iono6Hble MHTErPUPOBAHHBIE TOAXOBI C BHITYCKOM
O0uo3TaHONa, AMHUHOKHUCIOT W OENKOBBIX HHIpE-
JIMEHTOB (DOPMHUPYIOT YCTONUYMBBIC HHIYCTPHAIILHBIE
ouopedepeH Ty, KOTOPBIE CITOCOOHBI 3HAYUTEITHLHO
MOBBILIATH SKOHOMHUKY arpapHbIX PErHOHOB H
akTuBHO BHeapsitoTed B cTpanax EC, CIIA u Kurae
KaK OCHOBA YCTOHYHBOTO Pa3BUTHUS arpONpOMBIIII-
JIEHHBIX cHucTeM [3].

[lo maHHBIM 3apyOeXHBIX HCCIEIOBaHUI
Lerno4ek 100aBICHHONW CTOMMOCTH, KOHKYPEHTO-
CIOCOOHOCTP TPEIIPHUATHIA TIyOOKOH mepepaboTKu
3epHa ONPEAEISIETCS YPOBHEM TEXHOJOTMYECKOM
WHTETPaIH IPOU3BOACTBEHHBIX CTaAuK 1 uppo-
BU3AIIUH JIOTUCTUYECKHX TporieccoB [4]. Pa3Burue
KOMIUIEKCHOH IepepaboTKy O3BOJISIET IIepepacipe-
JETTUTh CHIPHEBBIE IMOTOKH MEXKAY MHUILIEBBIMH,
KOPMOBBIMH U OMOXUMHYECKUMH HaIlPABICHUSMH
MPOU3BOICTBA, O0ECTICUNBAs YCTOHUMBOCTD OTPACIIU
K PBIHOYHBIM KOJIeOaHusIM [S].

Omnako, mis crpan llentpanpHOoit Asum
BITUSTHHE JIOTUCTUYECKHUX (DaKTOPOB Ha dPPEKTHB-
HOCTb TITyOOKOI repepaboTKY 3epHa MPAKTUYECKH HE
uccnenosano. OTcyTcTBre TUPPOBOI KOOPANHAIIMI
MOCTaBOK CHIPBS PUBOANUT K CHIKCHHUIO 3arpy3KH
MPOM3BOJCTBEHHBIX MOIIHOCTEH W YBETUYEHHIO
MPOU3BOJICTBEHHBIX 3aTpar, uTo TpedyeT pa3padoTKu
aJIaNITUPOBAHHBIX OPTaHU3aI[IOHHO-TEXHOJIOTUYeC-
KHUX pELICHUH.

MupoBas IpakTHKa OKa3bIBAET MEPEXO OT
TPaJJUIIMOHHBIX KPAXMAIILHBIX 32BOJIOB K KOHIICIIIN
integrated biorefinery, mpu KoTopoii Bce KOMIIOHEHTHI
3epHa HCIOJIB3YIOTCA KOMIUIEKCHO — YTIJIEBOIHAs
(pakiwis HarpapJsieTcss Ha IPOU3BOJICTBO CHPOIIOB
(TITFOKO3HBIX, TIIFOK030-(hPYKTO3HBIX) ¥ OMO3TaHOMA,
0enKoBast - Ha MMHIIEBbIEC ¥ KOPMOBBIE HHIPEIMEHTBI, a
MoOOYHBIE MOTOKK TIepepadaThIBAIOTCS B OMOXUMU-
YyecKue MNpoAyKThl. TakodW Moaxoa TO3BOJSET
YBEITUUUTh HSKOHOMHUYECKYIO OTJauy NepepadoTKH
3epHa Ha 20-40% 1o cpaBHEHUIO C TPAAULMOHHBIMU
TEXHOJIOTHSIMU TiepepaboTku [6, 7].

[NoBbimenvie 3¢ dexTuBHOCTH TepepadoTKu
3epHa HANPSAMYIO CBA3aHO C BOBJICUEHHEM MOOOYHBIX
IIPOJLyKTOB B IOBTOPHBIN NPOU3BOACTBEHHBIN LUK U
CO3JIaHHEM JIOTIOTHUTENILHBIX PHIHKOB OHOIPOJIYK-
TOB. MCHosibp30BaHME COMYTCTBYIOIIMX IOTOKOB
nepepabOTKH 3HAYMTEIFHO TOBBIIIAET PECYPCHYIO
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3¢ PEKTUBHOCT, M CHIKACT YIJICPOIHBIN Clex
MIpOM3BOJCTRA [2, 8].

[Ipaxktnueckne momemu ['TI3 B KOHTEKCTe
UPKYJISIPHOM 95KOHOMHUKH M YCTOWYMBOTO PA3BHUTHA,
r7e KIIOUYeBBIM (aKTOPOM SIBISICTCS BOBJICUECHHUE
MOOOYHBIX MPOAYKTOB B TIOBTOPHBIN IIPON3BOJICTBEH-
HBIH IUKJI B YCIIOBUSIX KCIIOPTHO-OPUEHTHPOBAHHBIX
3EpHOBBIX SKOHOMHK OCTAIOTCSI OTPAaHUYECHHO M3y4eH-
HbIMU. [lonydeHHble pe3yabTaThl JEMOHCTPUPYIOT
BO3MOXHOCTb (DOPMHUPOBAHUS TAKUX MOAEIEH A
Kazaxcrana.

HecmoTpss Ha 3HAUUTENBHOE KOJINYECTBO
HCCIIEIOBaHUH, TOCBSIIIEHHBIX OHOMOZIEISIM IIepepa-
OOTKH 3epHa, OOJBIIMHCTBO pabOT OPUEHTUPOBAHO HA
CTpaHbI C BBICOKOPA3BUTON HHPPACTPYKTYpOii arpo-
MPOMBIIIJICHHOIO KOMIUIEKCA M YCTOHYMBBIMHU
JIOTHCTHYECKUMH crucTeMamu [9].

B To ke BpeMs BONpPOCH ajanTalyu
TEXHOJOTHHA TIyOOKOW TmepepaboTKu 3epHa K
YCJIOBHUSIM CTpaH C TEPEXOJHOHM 3KOHOMHUKOH,
BKIouass KazaxcraH, ocTaloTCs HEZOCTaTOYHO
n3yueHHbIMH. OCcOOEHHO OTrpaHMYCHHBI UCCIEN0-
BaHUS, YUUTBIBAIOLNE PErMOHATIbHBIE OCOOEHHOCTH
CBIPHEBOH 0a3bl, CE30HHOCTh ITOCTABOK W HH(pa-
CTPYKTYPHBIC OTpaHHUYEHHS MepepadaThIBAIONINX
npennpusIThid. JJaHHOE KCCeioBaHKE HAIIPABICHO Ha
yCTpaHEHHE YKa3aHHOTO HAyYHOIO pa3phiBa.

BonbIIMHCTBO OMyOIMKOBAHHBIX UCCIIEI0BA-
Huil [10-14] paccMaTpuBaeT OTAEIbHBIE TEXHOIOIH-
YecKHe CTaJuy NepepaboTKH 3epHa — MPOU3BOICTBO
KpaxmaJa, OH03TaHOJIa WM KOPMOBBIX MPOIYKTOB —
0e3 KOMIIJIEKCHOM OLIEHKH MHTETPAIiK BCEX MMOTOKOB
nepepadoOTKH B €AMHYIO IPOM3BOACTBEHHYIO
cucteMy. OTCYTCTBHE CHCTEMHOTO MOIXO0/Ia OTPaHH-
YMBAaET BO3MOXKHOCTH OLICHKH ITOJIHOW SKOHOMH-
yeckoil 3¢ (EeKTUBHOCTH TITyOOKOUW ImepepadoTKu
3epHa KaK eIUHYI0 TEXHOJOTHYECKYIO IKOCHCTEMY,
BKITIOYAIONIYI0 HCIOJNB30BaHHE BCEX MOOOYHBIX
MOTOKOB.

Hayunast HOBH3HA WCCIIEIOBaHNS 3aKITFOYAETCS
B KOMILJIEKCHOM pacCMOTPEHUH TI1yOOKOH mepepa-
OOTKHM 3epHa KaK MHTETPUPOBAHHON TEXHOIOTHIEC-
KOH M JIOTMCTUYECKON CUCTEMBI, alallTAPOBAHHOM K
YCJIOBUSIM arpoNpOMBIIIIEHHOT0 Komiutekca Kazax-
CTaHa U OPHEHTHPOBAHHOMN Ha MPHUHIUITEI OUOIKO-
HOMUKH U 0€30TX0JJHOTO IIPON3BOJICTBA.

OCHOBHBIE Pe3yJbTAaThl JTAHHOTO HCCIENO-
BaHUsI 3aKTI0YAIOTCA B CIICIYIOIIEM:

—PazpaboTka WHTErpUpOBaHHOH KOHILIEN-
TyaJTbHOW OCHOBBI TITyOOKOH TepepadOTKH 3epHa,
a/IANTHPOBAHHOM K YCIJIOBHSIM arpoONPOMBIIIIEHHOTO
komriekca Kazaxcrana;

—CrcTeMaTHyecKast OLIeHKa TEXHOJOTHYECKON
1 DKOHOMHYECKOH 3(P(PEKTUBHOCTH KOMIUIEKCHOTO
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WCIIONB30BAHMUS 3€pHA, BKIIIOYAS TOTOKH BTOPUYHOM
epepaboTKH;

—WHTerpanus NpUHLMOOB LOUPKYJISIPHOR
SKOHOMHKH B TepepabOoTKy 3epHa ITyTeM MOBBILLICHHS
[IEHHOCTH MOOOYHBIX MMPOYKTOB;

—BrisiBnerne MexaHN3MOB U(PPOBOH TpaH-
copmarwv, O3BOJSTFOIINX ONTHMH3HPOBATH [ETI0Y-
KM MOCTABOK CHIPbSl U MOBBICUTH 3(PPEKTUBHOCTD
TTPOM3BO/ICTBA.

Mamepuanvt u memoowvt uccie0o8anuil

B cBomx mccnenoBaHHMAX KCIOIB30BANKCH:
0030p CTaTHCTUKHA ¥ OTPACIEBBIX ITyOIUKAIWi;
CPaBHHTENBHBIN aHATN3 MPOIYKTOBBIX CETMEHTOB;
UICHTU(DUKAIIMIO BEAYIIMX TMPOU3BOIUTEICH U
KOMITAaHH; OLICHKY ApPaniBEpPOB CIOPOCA U PUCKOB;
COOCTBEHHBI OKCHEPTHBIA aHaIN3 OTPACIH.
MeTo10710THYECKUI TIOAXO0A TaKXKE€ YUHMThIBAI
MEXyHapOJIHbIE MCCIEJOBaHMs ILENoYeK J00aB-
JIEHHOW CTOMMOCTH 3€PHOBOTO CBHIPBS, COTJIACHO
KOTOPBIM KOHKYPEHTOCIIOCOOHOCTh OTPACIIH TITy00-
KOH TiepepabOTKH 3epHa ONpEAeNsieTCs ypOBHEM

TEXHOJIOTHUECKOH HWHTErpanny, JOTHCTUYECKON
3¢ GEKTHBHOCTH U IEBUPCUPHUKAIINHT TTPOLYKTOBOTO
noptdensi, BKIItoyass OMOXUMUYECKUEe U (DepMeH-
TaI[IOHHBIEC TPOYKTHI.

Pesynomamot u ux odcyscoenue

W3 OCHOBHBIX MHPOBBIX KPaxXMaJOHOCOB K
KOTOPBIM OTHOCSATCSI KyKypy3a, MIICHUIa, PUC U
Kaprodens (Tanumoka), s Kasaxcrana mpoMBII-
JICHHBI TOTEHIIMA U3 3E€PHOBBIX UMEET TOJBKO
MIIEHUIa W KyKypy3a. Puc 1ma ka3axcTaHLeB
SBJISIETCSL CTOJIOBOM KYJBTYPO BBHILYy €r0 Majioro
00BEMa IPON3BOICTBA.

3apoxnénnas B 2003 romy KpaxmaiabHas
OoTpaciib Ha Z[aHHI)II\/'I MOMCHT UMECT IMO3UTHUBHbLIC U
HETaTUBHEIE TO3UIHH (Tadi1. 1).

B pamkax nannoro uccienoBanus non I'TI3
MOHUMAeTCs epepaboTKa 3epHa B KOMIIOHEHTHI U
MPOAYKTHI C BHICOKOH 100aBICHHOW CTOMMOCTHIO,
BKITFOUArOMIast (ppakinoHUpOBaHuE, epMEHTATHB-
HBIH TUAPONH3, (EepMEHTAIMI0, MEMOpaHHbIC W
COPOIIMOHHBIC METO/IbI OUMCTKH (TalJI. 2).

Ta6J’II/ILIa 1. Ananus KanMaJ’IBHOﬁ oTpacin Kazaxcrana (H03I/ITI/IBHLIG 1 HCTAaTUBHBIC HO3I/IL[I/II/I)

HeraTtuBHble

Ilo3uTHBHBIE

OTcyTcTBHE BHYTPEHHETO CIIpoca Ha MPOIYKTHI

npoMbinuieHHOH | CTaOuiIbHOE Pa3BUTHE SKOHOMHKHU
nepepaboTKu TIIyOoKoro nepesena (MaJlOUUCIEHHOE HAaCeJIeHUE CTPaHbI,
Hepa3BHUTHIE OTPACIH HOTPEOIEHHUS KPaXxMaIoIpOLyKTOB)

KoukpeTHbIii ocklI Ipe3uaeHTa

Mepsl rocy1apCTBEHHO TOIEPKKA

KOPMOBBIM I/IHI‘pe,I[I/IeHTaM)

OTcyTcTBHE IPOMBIIUIEHHBIX TPEANPHUSATHH, TPOU3BOASIINX MPOTYKTHI
0ostee TIIyOOKOro mepeesa ¢ BEICOKOU 100aBICHHOM CTOUMOCTBIO KHP 49to mpuBeno K  CO3JaHUIO
(GompIast OJISI UMIIOPTO3aBUCUMOCTH IO MUIIEBBIM, TEXHUYECKUM U

DKOJIOTHYECKHE CJIOKHOCTH OoTpacjin B

NPEATPUATHH B Pa3BUBAOLIUXCS CTPAHAX

Hayxka (arponpom 1 arpo3KOHOMHKA) HE B COCTOSTHUM OO BEKTUBHO H
JIAKOHWYHO OTPa3UTh M PEKOMEHIOBATh PEIICHHs TPOOIIeM

VYHUKaJIbHBIE CBOMCTBA Ka3aXCTaHCKOTO
MIISHUYHOI0 TJII0OTECHA

B ctpane oTcyTCTBYIOT 00pa30BaTeNbHbIE IPOTPAMMBI IO BBIITYCKY
HMHXEHEPOB-TEXHOJIOTOB, UH)KEHEPOB-MEXaHUKOB, MH)KEHEPOB-XUMUKOB | JIOTHCTHYCCKUX MapIIpyTOB
U IPYTHX TUIUIOMHPOBAHHBIX OTPACIIEBBIX CHEIMAIUCTOB IO

caxapHCcTO! rpyTIe NpoIyKTOB (Kpaxmall — IPUPOTHBII MoIucaxapun)

PaszButne TpaHCHAIIMOHAJIBbHBIX

TeononuTryeckoe MoJIoKEHNE
Kasaxcrana

Tabauna 2. Kinaccudukanus npoaykiuu ['TI3

I'pynna JepuBatuBsbl OTpacau noTpedaeHust
Kpaxman u KpaxmaJ HaTUBHBIN, MOU(UIIMPOBAHHBIH, MIHUIIEBbIE TPOAYKTHI, OyMmara, Kiieu,
IIPOU3BOIHBIE JIEKCTPUHBL XUMUS
Cuporsl u caxapa TIIFOK03a, IEKCTPO3a, MAIbTOAEKCTPHUHBI, HAITUTKHU, KOHAUTEPCKAsA, MOJIOYHAs

r0K030-ppykrosusie cupomnsl (HFCS) OTpacitb
IIIEHAYHBIN TIIFOTCH, IPOTEHMHOBBIE
KOHI[EHTPATHI

BenkoBnie (bpaKIII/II/I numaieBast HPOMbIINIJICHHOCTH, KOpMa

buosranon TOIUIUBHBIN ATAHOJI, CIIMPT-ChIPEL] TPaHCIOPT, XUMHUYECKAsI

IIPOMBILIIEHHOCTb
DepMEHTALMOHHBIE JIM3UH, TPEOHUH, [NIyTaMaT, OpraHu4ecKue KOpMa, IUILEBas UHAYCTPHUS,
IIPOAYKTBI KHUCJIOTBI Oroxumus

Cyxas nocnecrniuproBas 6apna (DDGS),
CO> nuieBoi, KOPMOBBIE APONOKU

KO-HpOILyKTLI JKMBOTHOBOJICTBO, HAITMTKHU
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Kak BumgHO w®3 TaONUIBI, TPOAYKTHI
rIyOOKOM  mepepabOTKM  3E€pPHOBBIX  IIHPOKO
MPUMEHSIOTCS BO MHOTHX OTPACIISIX SKOHOMUKH U
3a4acTyl0 OHHM B3aMMOCBSA3aHBL. B mocnenHee
BpeMsl aKTyaJbHOM CTaHOBHTCS TOBECTKAa HYyJIe-
BOTO YTJIEPOJTHOTO CJiefla, W COOTBETCTBEHHO
KpaxMmajbHas OTpacih CTajla SKOPHOW, TaKk Kak
MPOM3BOJICTBO W TIPUMEHEHHE OHOATaHOJA B

16 8Q0

1966 1556

CLUA bpasnaua NHana EC

L0

1 &I

Kutai

aBTOMOOWJILHOM ¥  aBUAI[MOHHOM  TOILTUBE
SIBIISICTCSL OJTHUM M3 MYJIbTHILTHKATOPOB OTPACITH.
ITo cyTH, MpoOU3BOJICTBO OMOITAHOJIA CTANIO
KPYIHEUIITMM MPOMBIIUICHHBIM CETMEHTOM T'Ty00-
KOH TepepabOTKK 3EPHOBBIX M HAWOOJBIIUN €Tro
00béMm npomsBoacTia B CLIA, bpaswmmn n Uaanm

(puc. 1).

a Py
80U r Y Avj yae V] "PLO

KaHaga Tannavg ApreHtuHa OcTasibHOM

MUP

Pucynoxk 1. MupoBoe mpou3BOACTBO TOIUIMBHOTO 3TaHoIa 10 perronam, 2024 (miH ramioHos) [15]

B Kazaxcrane ¢hyHKIIMOHUPYET €IHHCTBEH-
Helii (1 epBeiii B CHIY) 3aBoj M0 TIPOM3BOICTBY
torutuBHoro crimpta TOO BioOperations (patee AO
kommanusi BIOHIM), Ho B rio0ansHOM Macitabe

IMoaroroBka, pasaeieHue
(cyxoii, MOKpBIii IIpo1Iecc)

CeIpsé (meHuna,
KyKypy3a)

ero o0bEM MPOM3BOJCTBA B PAMKAX CTaTUCTHUYECKOM
norpemHoctd. Ha pucyHke 2 mnpeacTaBieHa
ynpoléHHas nuarpamma notokos ['TI3.

I'uaponus (pazxikeHue,

Cenaparus,

ocaxapuBaHHE) - KOHIICHTpAIUs

l

ouostanoin), CO2, opraHudeckue u
amuHOKHCIOTE, DDGS/k0pma

Kpaxmaiel, ritoTeH, cuponsl, COUPTHI (B T.4.

OunbTpanys/yabTpapuiIbTparys/
CynikKa

PucyHok 2. YnpouieHHas TexHosoruueckas nenouxa ['T13

B kauectBe ceipbst B Kazaxcrane HanOompImit
HMHTEPEC BBHY €KErOJAHOT0 NPOGHUIMTA MPe-
cTaBiseT mieHnna. Huxke npeacraBieHsl TaHHbIE
MHUPOBOTO IMPOU3BOICcTBA TeHuIp 32 2025 rop, re
Kazaxcran TpaauiinoHHO BXOAWT B Toll 15 mumepos
rJ100a7IbHOTO TIPOU3BOJICTRA.

Kak BunHO 13 Tabmunsl 3, 906 xr nineHuns! B
roJ U1 Ka3axCTaHIla 3TO JIECATUKPATHOE
MPEBBIIIICHHE HOPMBI MOTpeONeHus xiieba u/wiu
M3eIMid M3 MyKHA. Bechb HU30BITOK SIBJISETCS
MTOTEHITHATBHBIM CHIphEM utst ['T13.

OpHaKo B OTHOIIIEHUH KYKYPY3bl, B CTpaHe
cuTyalusi ooparHas — AeuIUT 3epHa, Tak Kak 70-
75% xyKypy3bl B TIEpHOJ] MOJOYHO-BOCKOBOIA
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crieiocTy UAET Ha cuioc. Hmxke mpemcraBieHbI
JTaHHEIE TI0 KYKYpYy3e€.

Kykypy3a — niepBas KyjbTypa, 00bEM Mpou3-
BOJICTBa KOTOPOH MpeBhIaeT 1 MiIp/] TOHH B TOJ1 B
TeYeHHe HECKOJIBKHX JieT (Tabu. 4). KazaxcraH, nmes
CBBITIIE 29 MIIH TEKTap IOCEBHBIX ILIOMAICH, B
MPOIIJIOM TOAYy OKasajcs Ha S51-m Mecte 110
BaJOBOMY COOpy, HO TPH 35TOM YyYUTHIBAEM
COOTHOIIICHUE KYKYPYy3bl Ha 36PHO M COYHBIA KOPM
ckory. [Ilokazaremen mnpumep Keipreiscrana,
KOTOPBIN AJI CEIBCKOXO3SIICTBEHHOTO MPOU3BOI-
CTBa MOXET HCIOIL30BaTh Tonbko 10% cBoeH
TEPPUTOPUH, HO MPHU ITOM MPOU3BOIAUT COIOCTA-
BUMBI O0BEM ® JIONII KYKypy3bl Ha 3€pHO
3HAYUTEJILHO BEIIIE Ka3aXCTAHCKOIO.
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Tabmmmna 3. BanoBoii cOop u cpenHexymeBoi 00bEM MPOU3BOICTBA MIIICHHIIBI

. IIaxoTHBIX
Ne CTpaHBL Komrsecrso, 3emelb, Ta |Hacexenme [18] TOHH Ha
TOHH [16] qe10BeKA
[17]
1 EHP 140 100 000 134 S00 000 1412 914 039 0,099
2 Huoua 113 290 000 169 463 000 1 476 625 576 0,077
3 Poccua 81 600 000 123 249 000 143 394 458
4 CIIA 53 850 000 160 436 800 349 035 494
5 ArBcTpamia 34 940 000 31 074 000 26477 710
6 Trpampra 34 600 000 19 463 T80 66 746 401
7 Kamana 35 940 000 38 352 400 40 961 653
8 IlaxmcTan 31 440 000 32 003 000 259299791
9 Teprama 22 600 000 11 971 000 a4 480 000
10 |ApresriHa 22200 000 40 200 000 45 816 224
11 |Vepamna 23 400 000 33 669 000 36 944 328
12 |Typiaa 19 000 000 23 384 000 &7 926 082
13 |KazaxcraH [19] 18 570 000 29 527 000 20495 975
14 |Tlomema 12 433 000 11 291 000 37 724 233
15 |Hpanm 10 000 000 16 477 000 03 644 258
MHpOBOE 800 810 000 8 273 553 567
NpPOH3BOACTEO/HACEIeHAE

Tab6nuia 4. BanoBoii cO0p u cpeHeAyIIEBOE TPOU3BOACTBO KYKYpy3bI [20]

. KoamaecTEo, Hocesmsre TOHH Ha
No CTpaHBL Haceaenne [18] miomagm, ra
TEIC TOHH [16] 17] qeI0EEKA

1 |CIIA 378 270 000 349 035 494 160 436 800

2 |KHP 294 920 000 1412 914 08% 134 900 000

3 |bpazmwma 136 000 000 216 605 837 63 366 060

4 |[EC 59 020 000 443 400 000

5 |Aprenmima 50 000 000 45 816 224 40 200 000

6 |HMmona 42 280 000 1476 625 576 169 463 000

7 |YepamHa 26 800 000 36 944 328 33 669 000

8 |Mexcmka 23 200 000 12§ 594 970 26 574 000

% |HOwman Adpuxa 17 060 000 60 495 373 12 413 000

10 |Kanaga 15 060 000 40 961 653 38 352 400

11 |Poccua 14 000 000 143 394 458 123 249 000

12 |Mumone:na 13 100 000 277 988 000 51 300 000

13 |Hirepus 11 217 000 224 588 394 40 500 000

14 | Sdmoma 10 200 000 126 997 145 17 540 100

15 |IlasmicTan 8 239 000 259 299 791 32 003 000

16 | ProrrmEE g 331000 117 687 613 10 940 000

OCTAIEHEIE 119 626 000 2678 962 502

mpommozcrsamacencne | 1 230 000 000/ 8273 553 567

51 |KazaxcTaH 1 005 000 20 495 975 29 527 000 |i 49,034
54 |¥Yi0ekucTaH 867 000 37 724 223 4 418 000 }L 22,983
55 |Keipreizctas 805 000 7 400 465 1363800 |I 108,777
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Tabmmma 5. Otpacnessle cTeiikxonaeps! Kazaxcrana

IpoexT/noxamus Crpipbe Ipoayxuus IIpumeyaHue/MCTOYHUK
BioOperations* (CKO, MIIECHUNA 06MO03TaHOI, TIIIOTEH, JeicTBytolee npennpustue [21]
TaitbIHma) Kpaxmaj, KopMa
Qostanai Grain Industry* MIICHUIA JIU3UH, TIIOTEH, MoIHOCTH 415 Thic. T/TO; 3amMyCcK
(Kocranaiickasi 00s1acTh) ouoaranou, CO2 3asBieH Ha 2027 1. [22]
Kazkrakhmal** KyKypy3a KpaxMaJIOPOIyKThI nepepadotka 100-150 teic. T/ToA
(Typxecranckas 0071.) (mwtan ¢ 2026 1.) [23]

[TpoekTsl o KyKypy3e KyKypy3a KpaxmaJl/aMHHOKHC- MHBECTIIPOEKTHI U IEPETOBOPHI,
(*KamOpuickas o01.) JIOTBI/CUPOTIBI BKJII0Yasl KUTalCKUX HHBECTOPOB
(moTeHIHaN) [24]
IInau no 2028 r. MIICHANA/Ky | KpaxMal, TIIIOTeH, coBoKymHO 4,8 MutH T/To [25]
5 IpOEKTOB Kypy3a O6uo3TaHo,
AMHUHOKHCIIOTBI
* - B crpykrype xonauara KazFoodProducts, ** - pe6penauar TOO KapkeHTCKHIl KpaXMaaomaTOuHbIH 3aB0/I, B
mw1aHax 3-sg ouepenb B KeI3pL1opAMHCKOM 061acTu

[IpennoxxenHass Ha PUCYHKE 3 HHTETPHUPO-

BaHHasg MOJCJIb AEMOHCTPUPYECT BSaHMOﬂCﬁCTBHC
MEXIy TEXHOJOTHYECKOH MoepHU3auel, mudpo-

BBIM YIPABICHUEM JIOTHCTUKOW W TPHHIMIIAMA
MUKIAYECKON TepepaboTKH, HampaBiICHHBIMH Ha
noBsIIeHne 3 PEeKTHBHOCTH TIEpepabOTKH 3epHa.

MOZE/b: BXOA4 — MEXAHU3MbI NPEOBPA3SOBAHUA — BbIXO4 — CUCTEMHbBIE 3®®EKTbI

Bnok 1 BXOZ: Bnok 2 MEXAHU3MbI TPEOEPA30BAHUS: Bniok 3 BbIXO/Abl:
BHewHwne ycnosus bBa3oBas HTerpupoBaHHas cuctema Lenesbie NpoayKThi
U3meHunsoCTL
CeNbCKOXO3ANCTBEHHOMO
CIpbA TexHonormueckmin " 14 Mogaynb UMpKyNapHO#

= moayns yllpl‘ v (Undposas IKOHOMMKM DYHKUMOHANbHBIE NULLeBbIe

JorucTuyeckne orpaHuieHns MoTexHoNorma n (3xonoruyeckan WNHIPeAVeHT

nepepa6oTka) Tpsichopataiina) cocrarnsiowan) IR

Texwonormn

3arpy3ka
DPAKUMOHMPOBAHMA

nepepabarsigaoLmx
MO HOCTeH DepmenTaTBHoe
npeo6pasosanme
bIHOYHbIW CNPOC Ha
npoayKumio ¢ 4o6aBneHHon
CTOMMOCTBIO

IKCTPaKLMA KPAXMANa U
6enxa

Banopusayus noGoumoit
TpebosaHus ycToiAumnsoro NpoAyKLN

pa3sutus

Unposan norucTuseckan

nnargopma

OTcrexueaie pecypcos

MPOrHOIHOe NAAHMPOBaHKe
NPOV3BOACTBA

MomuTopumr KPI

MNpoaykTel 6uonormueckoro

MoBTopHas yTwnusauma DRORCONREN
oTxop08

Kopmoesie 6enku

Bropwumas nepepaborxa

L s o B103TaHON / GUOXMMMKATEI

IneproadpdexTuenHocTs

CHuxeHue
NPOU3BOACTBEHHBIX
norepe

YsennueHHan
rny6buHa o6paboTkun

bonee shicokan
IKOHOMMYECKaR
apdexTmeHOCTE

Ycroitumeoe
arponpomsilLNeHHoe
passutne

Pucynok 3. lHTerpupoBaHHas Mo/iesIb pa3BUTH TI1y00KO# iepepaboTKu 3epHa

3aknouenue

PesysnbTaThl JaHHOrO HCCIIECIOBAHMS IMOJ-
TBEPXKIAIOT TII00ANbHBIC TEHICHIIMA K PAa3BUTHIO
MHTETPUPOBAHHBIX OMOIIepepadaThIBAIOIINX TIPE-
MIPUATHIA, OJTHOBPEMEHHO MOAYEPKUBAs PErOHAb-
HbIE OTpaHUYEHUS, XapaKTepHbIC I pa3BHUBalO-
IIUXCS CENbCKOXO3AMCTBEHHBIX JKOHOMHK. B
OTJIMYHE OT WCCACIOBaHM, IPOBEACHHBIX B
BBICOKOPA3BUTBIX CTPaHAX, PE3yJIbTAThl TOKA3BIBAIOT,
4TO TeXHOJIOrImYecKas 3(PEeKTUBHOCTh cama 1o cede
HE onpeeNseT KOHKYPEHTOCIOCOOHOCTD, Pellato-
YO POJIb UTPAIOT JIOTMCTUYECKAs KOOPAUHALUS U
nu(ppoBOE YIPABICHUE CEITHCKOXO3SMCTBEHHBIMU
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[eTIOYKaMH TIOCTAaBOK. OJTO pacIIupseT Cyliec-
TBYIOLEE TEOPETUUECKOE TTOHUMAHUE arpOTIPOMBILL-
JICHHOH MOJIEPHU3ALMH 32 CUET BKIIIOUYCHHUS MHCTHTY-
IMUOHANILHBIX ¥ MHQPACTPYKTYpHBIX (HaKTOPOB B
TEXHOJIOTHYECKYIO OIICHKY.

Ludposas TpaHchopMarLys arpornpoMbIILICH-
HOTO CEKTOpa IO3BOJISIET OCYIIECTBIISITh MOHUTOPHHT
MOTOKOB CHIPbSl B PEXKUME PEalbHOTO BPEMEHH,
MPOTHO3HOE INIAHUPOBAaHHUE IPOU3BOJICTBA U OoJiee
ahdexTrBHOE pacnpeeneHue pecypcos. MuTerparms
(POBBIX UHCTPYMEHTOB B 3epHOIEpepadaThBato-
IMe TPEANPHUATHS MOXKET 3HAUYUTEIbHO CHU3UTh
BapUAaTUBHOCTH MPOM3BOJCTBA U TOBBICUTH MOKa-
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3aTeNM YCTOWYMBOCTH, OCOOEHHO B Teorpadpuiecku
MIPOTSKEHHBIX CEIbCKOXO03AHCTBEHHBIX CHCTEMAX,
Takux kak Kaszaxcran.

[TonyyeHHble pe3ynbTaThl UMEIOT MPAaKTHU-
YeCKO€ 3HAYCHWE I HAMOHAJIHHOU CeIhCKOXO-
3IMCTBEHHOM MOJIMTUKHU, HAIPABJICHHON Ha TUBEP-
cu(uKaIMIO SKCIOpPTAa 3epHA U Pa3BUTHE MPEATIPHSI-
THH 110 TIepepaboTKe ¢ 100aBIEHHON CTONMOCTHIO.
Buenpenne MHTErpUPOBAHHBIX MPENIPHATHIA TITy00-
KOIi TiepepabOTKH MOKET CIIOCOOCTBOBATH TOBBIIIE-
HUIO 3KOHOMMYECKOW YCTOWYMBOCTH, CHMKEHHUIO
3aBHCHMOCTH OT JKCIIOPTa CHIPHEBBIX TOBAapOB U
CTUMYJIMPOBAHHIO OTEYECTBEHHOTO MPOMBIIITIEHHOTO
pa3BUTHAL.

[IpenyiosxeHHbIN MOIXOA AEMOHCTPUPYET, YTO
rIryOOKyI0 TIepepaboTKy 3epHa ClIeayeT pacCMaTpH-
BaTh HE TOJBKO KaK TEXHOJIOIMYECKYIO MOJIEpHH3a-
LU0, HO M KaK CHUCTEMHYI0 TpaHC()OPMAIHIO
arpoIpOMBIIIIEHHON TETTOYKH CO3/IaHMST CTOMMOCTH.
WuTerpanus NpuHIMIIOB UUPKYJSIPHOM 3KOHOMUKH,
IU(GPOBBIX  WHCTPYMCHTOB  yIPAaBICHHS U
KOMILIEKCHOE MCTIONTh30BaHNE BTOPUYHBIX MPOIYKTOB
CO3/1ae€T OCHOBY JUISI YCTOMYUBOTO arpOTPOMBIII-
JIEHHOT'O pa3BUTHS B CTPaHaX-IKCIOPTEPAX 3€pHa.

JlanHoe wuccreoBaHWE BHOCHUT BKJIaX B
Pa3BHUBAOIIYIOCS 00JacTh YCTOWYMBOW arpompo-
MBIIDUICHHONW OMOSKOHOMHUKH, TIpeiarasi MHTerpHpo-
BaHHYIO MOJIENb TIYOOKOW MepepadoTKU 3epHa,
aJaNTHPOBAHHYI0 K YCJIOBUSM MEPEXOTHOW 3KO-
HOMUKH.

Takum oOpa3oMm, pa3Butue TIIyOOKOW
nepepaboTku 3epHa B Kazaxcrane cCOOTBETCTBYET
ro0abHOMY TpeHIy (hOpMUPOBaHMS OMOIKOHOMUKH
Y HU3KOYTJIEPOJHBIX MPOU3BOJICTBEHHBIX CHCTEM, I7Ie
3€pPHOBOE CHIPhE paccMaTpUBaeTCA HEe KaK TOBAPHBIN
TIPOAYKT, a KaK IuiaTdopMa T MOTyYeHUs! IIIUPOKOTo
CHEeKTpa OMOTEXHOJOTHYECKHUX WHTPEANECHTOB C
BBICOKO J00aBIIeHHOM cToMMOCTHRIO [1, 7, 9].

Jua Kazaxcrana Hambonee peamucTHyHas
skcniopTHas ctpaterus B [ TI3 - BbIXoJ Ha coceiHue U
osicTpopactymue poiaku (Kurait, llenTpanmpHas
Asms, bmmwkamii BocTok) mo mpomykram, Te
JIOTUCTUKA W CTAHIAPTU3AINS JOCTIKUMBI: Kpaxma
W IPOM3BOAHBIC, TJIIOTEH, OMOATAHOI U KO-TIPOIYKTHI.
Jiga  aMHHOKHCIOT  1esiecooOpa3Ha  MOJETb
napTHepcTBa/CII ¢ TEXHONOTHYeCKUMH JHIepaMu U
rapaHTHPOBaHHBIM cObITOM. Kpome Toro, monoxu-
TEJIbHO CKaKETCS CIEAYIOINUA HHCTPYMEHTAPHIA:

—PasBuTHe HHDPACTPYKTYPHI: HHIYCTPHAID-
HbI€ TJIOMIAJIKK, JHEeproo0ecrnedyeHre, BOJOIO/-
TOTOBKa/OYNCTHBIE COOPYKEHHS.

—KauecTBo 1 cranmapTsl: 1abopaTopHas 6a3a,
TEXHUUYECKHE PETTIaMEHTBI, BHEIPEHUE IPOCIIEKUBAC-
MOCTH.
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—@uHaHCH: JTBIOTHBIE KPEIUTHI/TapaHTHH,
MOAIEPKKA SKCIIOPTHOTO (PMHAHCUPOBAHMS, CTUMY-
npoBaHue 0hPTEHK-KOHTPAKTOB.

—Kazaper u komnerenum: 0o6pazoBareIbHbIC
HpOTpaMMBI, [IEHTPHl MHXKMUHUPHHTA U OMOTEXHO-
JIOTHA, TIOI'OTOBKA ONIEPATOPOB U TEXHOJIOTOB.

—DKCIIOPT U MPOJIBIKCHHUE: IETIEBBIE TOPTO-
BBIC MHCCHH, CEpPTU(HKAIMS, COTJAMICHHUS 10
B3aMMHOMY ITPU3HAHHUIO CTAaHAAPTOB.

CIMMCOK MCITOJIb30BAHHOM JIMTEPATYPBI

1. Koutinas A.A., Du C., Wang R., Webb C.
Production of chemicals from biomass using biorefinery
concepts //Bioresource Technology. - 2018. - Vol. 247. - P.
1132-1142. https://doi.org/ 10.1016/ j.biortech.2017.09.071.

2. Liu Z., Qin L., Pang F. Integrated biorefinery
approaches for cereal processing industries //Renewable and
Sustainable Energy Reviews. - 2020. - VVol. 131. - 109964.
https://doi.org/10.1016/ j.rser.2020.109964.

3. Mussatto S.I. Biomass fractionation technologies
for a lignocellulosic feedstock based biorefinery //Critical
Reviews in Biotechnology. - 2017. - Vol. 37(3). - P. 339—
352. https://doi.org/10. 3109/07388551.2016.1144047.

4. Trienekens J.H., Zuurbier P. Value chain
integration in agri-food systems //Food Policy. - 2018. - Vol.
75. - P. 1-8. https://doi.org/10.1016 /j.foodpol.2017.11.002.

5. Van der Vorst J.G.A.J., Tromp S.O., Zee D.J.
Simulation modelling for food supply chain redesign //
Computers and Electronics in Agriculture. - 2017. - Vol. 75.
-P.269-279.

6. Ruan Z., Zanotti M., Zhong Y. Co-product
valorization in bioethanol production systems //Bio-
technology for Biofuels. - 2019. - Vol. 12. - 120. -
https://doi.org/10.1186/s13068-019-1453-3.

7. Cheng J.J., Timilsina G.R. Status and barriers of
advanced biofuel technologies // Renewable Energy. - 2021.
-Vol. 177. - P. 793-803.

8. Rosentrater K.A., Krishnan P.G. Corn ethanol
coproducts: processing and utilization //Applied Engineering
in Agriculture. - 2019. - Vol. 35(3). - P. 353-365.

9. OECD. Sustainable bioeconomy and agro-
industrial transformation //OECD Publishing. - Paris, 2022.

1. 10. Singh N., Kaur, L., & McCarthy, O.J. (2022).
Corn starch production and applications: A review. Food
Chemistry, 375, 132707. https://doi.org/ 10.1016/ j.food-
chem.2022.132707

11. Zabed, H., Sahu, J.N., Suely, A., Boyce, AN., &
Faruqg, G. (2021). Bioethanol production from renewable
sources: Current perspectives and technological progress.
Renewable and Sustainable Energy Reviews, 71, 475-501.
https://doi.org/10. 1016/j.rser.2021.110852

12. Liu, K. (2020). Distillers grains: Production,
properties, and utilization. //Applied Engineering in
Agriculture, 36(6), 849-860. https://doi.org/10. 13031/
aea.13471

13. Singh, A. (2023). The study and optimization of
production and fermentation processes in biofuel production.
arXiv preprint, arXiv:2308.00717. https://arxiv.org/ abs/
2308.00717


https://doi.org/
https://doi.org/10.1016/
https://doi.org/10
https://doi.org/10.1016
https://doi.org/
https://doi.org/10
https://doi.org/10
https://arxiv.org/%20abs/%202308.00717
https://arxiv.org/%20abs/%202308.00717

AJIMATBI TEXHOJIOTUSIBIK YHUBEPCHTETiHIH Xabapubichl. 2026. Nel.,

14. Lonardi, L., et al. (2025). Toward a circular
nanotechnology for biofuels: integrating sustainable
synthesis and optimization. arXiv preprint, arXiv:
2506.17548. https://arxiv.org/abs/2506.17548

15. Renewable Fuels Association (RFA). Annual
World Fuel Ethanol Production (ta6mumma 2020-2024) u U.S.
production. Markets & Statistics (moctym: 2026) https:
/lafdc.energy.gov/data/categories/biofuels-production

16. Top Producing Countries. Foreign Agricultural
Service. - [Dmekrponnsiii pecypc]. — 2025. — URL:
https://www.fas.usda.gov/data/production/0440000 (mata
obpamienus 12.10.2025)

17. Cropland Area by Country. [OneKTpOHHBIH
pecype]. — 2025. — URL: https://www.worldometers.
info/food-agriculture/cropland-by-country/

18. Countries in the world by population (2026).
[Dnexrponnsiii pecypc]. — 2025. — URL:https://www.
worldometers.info/world-population/population-by-country
(mata o6pamenus 12.10.2025)

19. Crarnctuka CCJIBCKOI'0, JICCHOI'O, OXOTHHUYBECTO
u pBI6HOFO XO3SMCTBA. EIOpO HaHHOHaHLHOﬁ CTaTUCTHUKH
Ar€HTCTBa MO CTPATCTHYCCKOMY IUIAHUPOBAHUIO U
pepopmam  PecyOommkm  Kazaxcran. —  URL:
https://stat.gov.kz/ru/ (nata o6pamenus 02.10.2025)

20. Statistica. Production volume of corn in
2024/2025, by country. [9nextponnsbiii pecype]. — 2025. —
URL:https://www.statista.com/statistics/254292/global-
corn-production-by-country/#:~:text=Corn%20production
9%20worldwide%202022%2F2023%2C%20by%20country
&text=In%202022%2F2023%2C%20it%20is,the%20top%
20corn% 20producing% 20countries. (nata obpartieHus
12.12.2025)

21. TIpou3BOJCTBEHHBIN KOMIUIEKC IO TITyOOKOH
nepepaboTke 3epHa. [IIeKTpoHHBIH pecype]. — 2025 —
URL: https://www. biooperations.com (nara obpareHust
12.10.2025)

22. T'my6okas mepepaboTka 3epHa B Kazaxcrane:
TUTaHBI U IOCTIDKEHMS. [ DNeKTpoHHEIH pecypc]. — 2025. —
URL.: https://agrosearch.kz/news/ glubokaya-pererabotka-
zerna-v-kazaxstane-plany-i-dostizeniya?ysclid=mlug7iesx
9421170333 (mata o6-pamenus 12.10.2025)

23. CrpourensctBo 3aBoja "Kaskpaxman" B
lapaape: mar B Oynayiee mnepepaboOTKU KyKypy3bl.
[Dnekrponnsiii pecypc]. — 2025 — URL: https:/
www.zakon.kz/sobytiia/6460998-stroitelstvo-zavoda-kaz-
krakhmal-v-shardare-shag-v-budushchee-perera-botki-ku-
kur uzy.html (nara o6pawmenus 12.10. 2025)

24. 3aBox no rirybokoit mepepadoTKe KyKypys3bl
crposiT B XKamMOBUICKOH 00acTy. [DIeKTpOHHBIH pecypc). —
2025. — URL: https://www.zakon.kz/ sobytiia/6474158-
zavod-po-glubokoy-pererabotke-kukuruzy-stroyat-v-zham-
bylskoy-oblasti.html (nara o6pamenuns 12.10.2025)

25. DKcrmopT mepepaboTaHHOW MPOAYKIIUH
ATIK napammBaet Kazaxcran. [DnekTpoHHEIH pecypc]. —
2025. — URL:

https://primeminister.kz/ru/ news/eksport-perera-
botannoi-produkcii-apk-narashhi-vaet-kazaxstan-30798
(nata obpamenus 15.12.2025)

REFERENCES
1. Koutinas A.A., Du C., Wang R., Webb C.
Production of chemicals from biomass using biorefinery

155

concepts. Bioresource Technology, 2018, vol. 247, pp.
1132-1142. https://doi.org/10.1016/ j.biortech.2017.09.071.

2. Liu Z., Qin L., Pang F. Integrated biorefinery
approaches for cereal processing industries. Renewable and
Sustainable Energy Reviews, 2020, vol. 131, 109964.
https://doi.org/ 10.1016/j.rser.2020.109964.

3. Mussatto S.I. Biomass fractionation technologies
for a lignocellulosic feedstock based biorefinery. Critical
Reviews in Biotechnology, 2017, vol. 37(3), pp. 339-352.
https://doi.org/10.3109/ 07388551.2016.1144047.

4. Trienekens J.H., Zuurbier P. Value chain
integration in agri-food systems. Food Policy, 2018, vol. 75,
pp. 1-8. https://doi.org/10.1016/j.foodpol. 2017.11.002.

5. Van der Vorst J.G.A.J., Tromp S.O., Zee D.J.
Simulation modelling for food supply chain redesign.
Computers and Electronics in Agriculture, 2017, vol. 75, pp.
269-279.

6. Ruan Z., Zanotti M., Zhong Y. Co-product
valorization in bioethanol production systems.
Biotechnology for Biofuels, 2019, vol. 12, 120.
https://doi.org/10.1186/s13068-019-1453-3.

7. Cheng J.J., Timilsina G.R. Status and barriers of
advanced biofuel technologies. Renewable Energy, 2021,
vol. 177, pp. 793-803.

8. Rosentrater K.A., Krishnan P.G. Corn ethanol
coproducts:  processing and utilization. Applied
Engineering in Agriculture, 2019, vol. 35(3), pp. 353—
365.

9. OECD. Sustainable bioeconomy and agro-
industrial transformation. Paris: OECD Publishing,
2022.

10. Singh N., Kaur L., McCarthy O.J. Corn starch
production and applications: A review. Food Chemistry,
2022, vol. 375, 132707. https://doi.org/ 10.1016/j.food-
chem.2022.132707.

11. Zabed H., Sahu J.N., Suely A., Boyce A.N.,
Faruqg G. Bioethanol production from renewable sources:
Current perspectives and technological progress. Renewable
and Sustainable Energy Reviews, 2021, vol. 71, 110852,
https://doi.org/10.1016 /j.rser.2021.110852.

12. Liu K. Distillers grains: Production, properties,
and utilization. Applied Engineering in Agriculture, 2020,
vol. 36(6), pp. 849-860. https://doi.org/10.13031/aea.13471.

13. Singh A. The study and optimization of
production and fermentation processes in biofuel production.
arXiv preprint, arXiv:2308.00717, 2023. https://arxiv-
.0rg/abs/2308.00717.

14. Lonardi L., et al. Toward a circular
nanotechnology for biofuels: integrating sustainable
synthesis and optimization. arXiv preprint, arXiv-
:2506.17548, 2025. https://arxiv.org/abs/2506. 17548.

15. Renewable Fuels Association (RFA). Annual
World Fuel Ethanol Production (2020-2024) and U.S.
production. Markets & Statistics (accessed: 2026).
Available at: https://afdc.energy.gov/data/categories /bio-
fuelsproduction.

16. Top Producing Countries. Foreign Agricul tural
Service, 2025. Available at: https://www.fas. Usda
.gov/data/production/0440000 (accessed 12.10. 2025).


https://arxiv.org/abs/2506.17548
https://www.fas.usda.gov/data/production/0440000
http://www/
https://stat.gov.kz/ru/industries/business-statistics/stat-forrest-village-hunt-fish/
https://stat.gov.kz/ru/industries/business-statistics/stat-forrest-village-hunt-fish/
https://stat.gov.kz/ru/
https
http://www.statista.com/statistics/254292/global-
https://www.biooperations.com/
https://www.biooperations.com/
http://www/
https://agrosearch.kz/news/%20glubokaya-pererabotka-zerna-v-kazaxstane-plany-i-dostizeniya?ysclid=mlug7iesx%209421170333
https://agrosearch.kz/news/%20glubokaya-pererabotka-zerna-v-kazaxstane-plany-i-dostizeniya?ysclid=mlug7iesx%209421170333
https://agrosearch.kz/news/%20glubokaya-pererabotka-zerna-v-kazaxstane-plany-i-dostizeniya?ysclid=mlug7iesx%209421170333
http://www.zakon.kz/sobytiia/6460998-stroitelstvo-zavoda-kaz-
https://www.zakon.kz/%20sobytiia/6474158-zavod-po-glubokoy-pererabotke-kukuruzy-stroyat-v-zham-bylskoy-oblasti.html
https://www.zakon.kz/%20sobytiia/6474158-zavod-po-glubokoy-pererabotke-kukuruzy-stroyat-v-zham-bylskoy-oblasti.html
https://www.zakon.kz/%20sobytiia/6474158-zavod-po-glubokoy-pererabotke-kukuruzy-stroyat-v-zham-bylskoy-oblasti.html
https://primeminister.kz/ru/%20news/eksport-perera-botannoi-produkcii-apk-narashhi-vaet-kazaxstan-30798
https://primeminister.kz/ru/%20news/eksport-perera-botannoi-produkcii-apk-narashhi-vaet-kazaxstan-30798
https://doi.org/10.1016/%20j.biortech.2017.09.071
https://doi.org/%2010.1016/j.rser.2020.109964
https://doi.org/10.3109/%2007388551.2016.1144047
https://doi.org/10.1016/j.foodpol.%202017.11.002
https://doi.org/10.1186/s13068-019-1453-3
https://doi.org/%2010.1016/j.food-chem.2022.132707
https://doi.org/%2010.1016/j.food-chem.2022.132707
https://doi.org/10.1016/j.rser.2021.110852
https://doi.org/10.13031/aea.13471
https://arxiv.org/abs/2506.%2017548
https://afdc.energy.gov/data/categories/bio-fuelsproduction
https://afdc.energy.gov/data/categories/bio-fuelsproduction

AJIMATBI TEXHOJIOTUSIBIK YHUBEPCHTETiHIH Xabapubichl. 2026. Nel.,

17. Cropland Area by Country, 2025. Available at:
https:/Aww.worldometers.info/food-agriculture/ cropland-
by-country/ (accessed 12.10.2025).

18. Countries in the World by Population (2026),
2025. Available at: https://Aww. worldometers.info/world-
population/population-by-country/ (accessed 12.10.2025).

19. Statistika sel'skogo, lesnogo, okhotnich'ego i
rybnogo khozyaistva [Statistics of Agriculture, Forestry,
Hunting and Fisheries]. Byuro natsional'noy statistiki
agentstva po strategicheskomu planirovaniyu i reformam
Respubliki Kazakhstan [Bureau of National Statistics of the
Agency for Strategic Planning and Reforms of the Republic
of Kazakhstan]. Available at: https://stat.gov.kz/ru/
(accessed 02.10.2025). (in Russian).

20. Statistica. Production volume of corn in
2024/2025, by country, 2025. Available at; https://www
.statista.com/statistics/254292/global-corn-production-by-
country/ (accessed 12.12.2025).

21. Proizvodstvennyy kompleks po glubokoy
pererabotke zerna [Production Complex for Deep Grain
Processing], 2025. Available at: https://www.bio
operations.com (accessed 12.10.2025). (in Russian).

22. Glubokaya pererabotka zerna v Kazakhstane:
plany i dostizheniya [Deep Grain Processing in Kazakhstan:

156

Plans and Achievements], 2025. Available at:
https://agrosearch.kz/news/glubokaya-pererabotka-zerna-v-
kazaxstane-plany-i-dostizeniya (accessed 12.10.2025). (in
Russian).

23. Stroitel'stvo zavoda "Kazkrakhmal™ v Shardare:
shag v budushchee pererabotki kukuruzy [Construction of
the "Kazkrakhmal" Plant in Shardara: A Step into the Future
of Corn Processing], 2025. Available at: https://www
.zakon.kz/sobytiia/6460998-stroitelstvo-zavoda-kazkrakh-
mal-v-shardare-shag-v-budushchee-pererabotki-kukuruzy.
html (accessed 12.10.2025). (in Russian).

24, Zavod po glubokoy pererabotke kukuruzy stroyat
v Zhambylskoy oblasti [A Corn Deep Processing Plant is
Being Built in the Zhambyl Region], 2025. Available at:
https://www.zakon.kz/sobytiia/6474158-zavod-po-glu-
bokoy-pererabotke-kukuruzy-stroyat-v-zhambylskoy oblas-
ti. html (accessed 12.10.2025). (in Russian).

25. Eksport pererabotannoy produktsii APK
narashchivaet Kazakhstan [Kazakhstan is Increasing
Exports of Processed Agricultural Products], 2025.
Available at:  https://primeminister.kz/ru/news/eksport-
pererabotannoi-produkcii-apk-narashhivaet-kazaxstan-
30798 (accessed 15.12.2025). (in Russian).


https://www.worldometers.info/food-agriculture/%20cropland-by-country/
https://www.worldometers.info/food-agriculture/%20cropland-by-country/
http://www/
https://stat.gov.kz/ru/
https://www.biooperations.com/
https://www.biooperations.com/
https://agrosearch.kz/news/glubokaya-pererabotka-zerna-v-kazaxstane-plany-i-dostizeniya
https://agrosearch.kz/news/glubokaya-pererabotka-zerna-v-kazaxstane-plany-i-dostizeniya
https://www.zakon.kz/sobytiia/6474158-zavod-po-glu-bokoy-pererabotke-kukuruzy-stroyat-v-zhambylskoy%20oblas-ti.%20html
https://www.zakon.kz/sobytiia/6474158-zavod-po-glu-bokoy-pererabotke-kukuruzy-stroyat-v-zhambylskoy%20oblas-ti.%20html
https://www.zakon.kz/sobytiia/6474158-zavod-po-glu-bokoy-pererabotke-kukuruzy-stroyat-v-zhambylskoy%20oblas-ti.%20html
https://primeminister.kz/ru/news/eksport-pererabotannoi-produkcii-apk-narashhivaet-kazaxstan-30798
https://primeminister.kz/ru/news/eksport-pererabotannoi-produkcii-apk-narashhivaet-kazaxstan-30798
https://primeminister.kz/ru/news/eksport-pererabotannoi-produkcii-apk-narashhivaet-kazaxstan-30798

AJIMATBI TEXHOJIOTUSIBIK YHUBEPCHTETiHIH Xabapubichl. 2026. Nel.,

IRSTI 65.31.13 https://doi.org/10.48184/2304-568X-2026-1-157-161

PRECISION FERMENTATION AND CULTURED PROTEINS: REDEFINING PROTEIN
PRODUCTION AND NUTRITIONAL STRATEGIES IN MODERN PET FOOD
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The pet food sector is experiencing a profound scientific transition driven by increasing demand for nutritionally
precise, environmentally sustainable, and ethically responsible protein sources. Traditional reliance on livestock-derived
ingredients has raised concerns regarding resource inefficiency, environmental impact, raw material variability, and long-
term sustainability. In response, advances in biotechnology, particularly precision fermentation and cultured protein
technologies—have emerged as promising alternatives capable of transforming protein production for companion animal
nutrition. Precision fermentation enables the microbial synthesis of animal-identical or functionally enhanced proteins with
high consistency and safety, while cultured proteins are generated through the controlled growth of animal cells without
conventional animal agriculture. This review critically examines the scientific foundations, nutritional quality, functional
performance, sustainability implications, safety considerations, and regulatory challenges associated with these
technologies. Current evidence suggests that both precision-fermented and cultured proteins can provide digestible,
bioavailable, and nutritionally adequate protein sources for pet foods. However, knowledge gaps remain regarding long-
term health outcomes, micronutrient optimization, and large-scale economic feasibility. Collectively, these emerging
technologies represent a paradigm shift toward nutrition-by-design and offer a compelling pathway for the future of
sustainable pet food systems.

Keywords: precision fermentation, cultured proteins, pet nutrition, sustainable protein,
companion animals.

AQJIAIK PEPMEHTALNSA )KOHE OCIPIVIETIH AKYbBI3IAP: 3AMAHAYH YH
KAHYAPJIAPBI )KEM ’KYUEJIEPIHJIE AKYbI3 OH/IIPY MEH KOPEKTEHY
CTPATETUAJIAPBIH KAUTA AUKBIH/IAY — AT BIH INOJTY

PUIIIAB KYMAP

(Man mapyaumbuUIbIFbI OHIMIEPi TeXHOJIOrusACHI Kadenpacekl, YHaicTan, BeTepuHapusibik
FBUILIMJIAP KdHE MAJI APy allbUIbIFbI KoJuTenki, DUVASU, MaTxypa-281001)
ABTOpP-KOPPECTIOHICHTTIH JIEKTPOHJIBIK, TOIITackl: rishavvet42@gmail.com

Yit sorcanyapnapoina apnanzan sicem onoipy cekmopovt HympuyuAnslK 0210i2i H#c02apol, IKOJ102UATBIK MYPbLOAH
MYPaKmol yHcaHe IMUKALBIK HCAYANMbBL AKYbL3 KO30EPiHe 0eceH CYPAHbICMbLY APMYbIHA OallNaHbICb e1e)Ili 2bLAbIMU
032epicmep Kesenin dacman Kewtipyoe. /[ocmypni man wmapyamvliviebl He2iziHOei unzpeduenmmepze mayenoinix
pecypcmapowvt muimciz naiioanamy, Kopuiazan opmaza acep, WUKi3am canacvlHovlH KyOblMAlbliablebl HCIHe Y3aK
Mep3imOi  mypaKkmuliavlK macenenepin mysinoamaowvt. Ocvlzan OQiIaAHBICIBL OUOMEXHONO02UA CAACHIHOAZb
Jcemicmikmep, acipece 0211 hepmenmayus Heane Heacyuanvlk ocipy apKulivl AAbIHAMBIH AKYbI3 MEXHOI02UANAPbL,
cepikmec Hcanyapnapovly KOpeKmeHyiHe apHanzan aKyvl3 OHOIpicin mybezeini o3zepmyze Kadinemmi oanama
wewimoep peminode Kapacmoipoliyoa. /landik epmenmayus MuKpoaz3anapovly KOMeZiMeH JHcaHyap meKmec
Hemece YHKUUOHANObIK MYPEblOaH JHCemindipiizen aKyvl30apobl Hco2apvl MYPAKMuLIbIK NeH KAYincizoik oenzeitinoe
cunmesoeyze MyMKIHOIK Oepedi. An ocipinemin aKyvizoap 0aCmypii Man wiapyauivlibleblH KOJ0anoai, yicanyap
JHcacymanapvln 6aKbLIAHAMbBIH MHcazoailoa ocipy apkwvlivl oHOIpinedi. byn wonyoa amanzan mexnonozusnapoviy
2bLIBIMU Hezi30epi, mazamovlK KYHObLIbIZbl, (DYHKUUOHANObIK MUIMOINIZl, MYypaKmulIblK acneKkminepi, Kayincizoix
Macenenepi Hncone HOPpMAmMuUeMIK-KyKblKmblK, KUbIHOBIKMAPbl CbIHU myp2vloan manoanadvl. Kazipzi oepexmep 0an
thepmenmayua dncane sncacymanvlx ocipy apKblibl ANbIHEAH AKYbI30APObLIH, HCO2apbl CIHIMOI, Ouodcemimoi rHcone
KOpeKmix mypaovloan ycemkinikmi 6ona anamviHblH Kopcemeoi. /lezenmen, y3aK mep3imoi 0eHcaynvlK acepiepi,
MUKPOHYMpPUEHmmepoi OHmaiaanoblpy dHcaHe oHOIpicmi ayKblMovl 0eHzelioe IKOHOMUKATBIK mMUiMoi icke acolpy

157


mailto:rishavvet42@gmail.com
mailto:rishavvet42@gmail.com
https://orcid.org/0009-0008-8206-8143

AJIMATBI TEXHOJIOTUSIBIK YHUBEPCHTETiHIH Xabapubichl. 2026. Nel.,

Macenenepi 60libIHUWA 3epmmey ONKbLIbIKmapsl cakmainyoa. Kannwl anzanoa, Oyn mexHonoZuanap «HcodananHzan
KOPEKMEHY» MYHCbIPLIMOAMACHIHA He2i30e/12eH HCAHa napaouzmanslk 6azeimmol 6indipedi 3cone donauiaKmazol
MYpaKkmul yil Hcauyapaapul yHcem dHcyiieaepin KaaiblnmacmolpyObly, MAHbi30bl HCONbLH YCbIHAObL.

Herisri ce3nep: monaik ¢pepmMeHTanus, ocipiieTin akybi3nap, yil kaHyapJapbIHbIH KOpPeKTeHYi,
TYPaKThI aKybI3, CepiKTeC KAHyapJap.

TOYHASA PEPMEHTANUA U KYJIbTUBUPYEMBIE BEJIKW: IEPEOCMBICJIEHUE
IMPOU3BOJACTBA BEJIKA U CTPATEI'NU IIMTAHUS B COBPEMEHHBIX CUCTEMAX
KOPMOB JJIsA JOMAIIHUX ’KUBOTHBIX — MUHHU-OB30P

PHIIIAB KYMAP

(Kadenpa TexHo10rnu NPOAYKTOB KUBOTHOBOACTBA, Unaus, Kosuleq:k BerepuHapHbIX
HayYK ¥ kuBOTHOBOicTBa, DUVASU, Marxypa-281001)
DeKTpoHHas MoYTa aBTOpa-KoppecnonaeHTa: rishavvet42@gmail.com

Cexkmop Kopmog 0714 OOMAUWIHUX MHCUGOMHBIX NepeHcUsaem 3HAYUMENbHYI0O HAYYHYI0 mpancgopmayuio,
00YCN0BNEHHYI0 PACMYWUM CRPOCOM HA HYMPUUUOHHO HMOYHbIE, IKOJ0ZUYECKU YCHOUUUEble U IMUYECKU
omeemcmeennsle ucmounuxku oenka. Tpaouyuonnasn 3a8UcuUMoCms Om UHZPEOUEHIMOB HCUGONHO20 HPOUCXOHCOEHUS
6bI3b16AEN 00ECNOKOCHHOCb 8 C6A3U C HEIPPHEKMUGHBIM UCNOIb306ARUEM PECYPCOB, BO30CICINGUEM HA OKPYHCAIOUYIO
cpedy, 6apuapdenbHOCMpIo CbIPbA U 00120CPOUHON YCMOUUUBOCIbIO RPOU3600cmea. B omeem na smu 6vi306b1
oocmudiceHus 8 061acmu GUOMEXHOI02UN, 6 YACMHOCIU MEXHON0ZUY MOYHOU hepmenmayuu u Kyi1bmueupyemoix
0enKoe, cmanu nepcneKmuGHbIMIU anbmePpHAMUaMu, CROCOOHBIMU UIMEHUMb RPOU3BOOCIEO DenKa 014 NUMAHUA
JHcueommuvix-komnanbonos. Tounasn pepmenmayus no3eonaem MuUKpoOpeaHUIMaAM CUHMESUPOGANY eIk, UOCHMUYHbLE
HCUBOMIHBIM UNU (PYHKYUOHANBHO YIAYUUIEHHbIE, C GbICOKOI CHIENeHblI0 CmadunbHocmu u 0e30nacHocmu.
Kynomusupyemvie b6eniku nonyuarom nymem KOHmMPOIUPyemo20 ebipau{ueaHus JHcugonHuIX KienokK 6e3 Uucnonb3oeanus
mpaouyuoHHo20 dHcueomHosoocmea. B oannom 0030pe Kpumuuecku paccmampugaromcs HayuHble OCHOGbI,
numamenvHas YeHHOCMb, PYHKYUOHATbHBIE XAPAKMEPUCHUKU, ACNEKMbL YCHOUYUEOCHU, 60NPOCHL DE30NACHOCHU U
PecyiaAmopHvie npooemvl, C6A3AHHbIE ¢ Imumu mexnonozusmu. Cogpemennvle OAHHbBIE CEUOCMEILCMEYION 0 MOM, YHIO0
0enKu, noAyueHHble C ROMOWbIO MOUHOI (hepmenmayuu u Kiemounozo Kyabmuguposanus, Mozym oboecnevueanms
BbICOKYIO Nepesapueaemocs, OUOOOCHYNHOCHb U NOJIHOUEHHOCIb 8 COCMAge KOPMOG 015t 00MautHux ycueomnsix. Tem
He Menee COXPAHAIOMCA nPodeibl 8 3HAHUAX OMHOCUMENBHO 0071IZ0CPOYHO20 GNIUANHUA HA 300POGbE, ONMUMUIAUUU
MUKPOHYMPUEHMOG U IKOHOMUHUECKOIL Ihhekmugnocmu npu macuimaduposanuu npouseoocmea. B yenom oannvie
MexXHO102UU NPeOCMasiaIom coboil napaouzmanbHblii c08ue K KOHUCRYUL «RUMAHUE NO OU3AUHY» U OMKPbIEAIom
nepcneKmueHbLii Rymsy K (pOPMUPOGAHUIO YCHOUUUBHIX CUCHIEM NPOU3BO0CHIEA KOPMOB BYOy4eo.

KiroueBbie ciioBa: TouyHasi ¢epMeHTAUusl; KYJIbTHBUpPYeMble OeJIKM; NMUTAHHE AOMALUIHMX
’KMBOTHBIX; YCTOHYUBBIN 0€JI0K; :KUBOTHbIe-KOMIAHbOHBI.

Introduction raw material availability, and growing scrutiny from

Protein is the most essential and metabolically consumers and regulators alike [5, 6].
demanding nutrient in companion animal diets, The environmental burden associated with
serving as the primary source of amino acids required animal agriculture, including greenhouse gas
for muscle maintenance, immune function, enzymatic emissions, land use, and water consumption, has
activity, and overall physiological homeostasis [1-3]. prompted critical evaluation of protein sourcing across
Dogs and cats, particularly obligate carnivores such as both human and animal food systems. Pet food
cats, have evolved dietary requirements that production alone represents a substantial share of
necessitate high-quality, highly digestible protein global animal protein utilization [7, 8], thereby
sources. For decades, the pet food industry has amplifying the urgency for alternative approaches.
depended on animal-derived ingredients originating Within this context, precision fermentation and
from livestock production systems [4, 5], including cultured protein technologies have emerged not as
meat meals and animal byproducts. While these incremental innovations, but as fundamentally new
ingredients have historically provided adequate paradigms for protein production [9].
nutrition, their continued use is increasingly Unlike earlier pet food trends driven primarily
challenged by sustainability concerns, fluctuations in by consumer perceptions such as grain-free or raw
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diets these technologies are grounded in molecular
biology, microbial engineering, and cellular
agriculture. Their application allows unprecedented
control over protein composition, functionality, and
safety, positioning them as cornerstone innovations for
next-generation pet nutrition [10, 11].

Materials and research methods

A systematic search of peer-reviewed literature
was conducted using major scientific databases. The
search focused on identifying studies related to the gut
microbiome in companion animals, precision
fermentation, and cultured proteins in pet food
systems. Key search terms included "companion
animal microbiome," "precision fermentation,"”
"cultured proteins,” "sustainable pet nutrition," and
"functional dietary strategies".

Results and discussion

1. Scientific Foundations of Precision
Fermentation

Precision fermentation refers to the use of
genetically engineered microorganisms to produce
specific target proteins through controlled
fermentation processes [12-14]. By introducing genes
encoding desired proteins into microbial hosts such as
yeast or bacteria, it is possible to direct cellular
metabolism toward the synthesis of proteins that are
identical or functionally comparable to those found in
animal tissues.

One of the most significant advantages of
precision fermentation is its ability to produce proteins
with consistent amino acid profiles, independent of
external variables such as animal age, diet, or
processing conditions [15-17]. This consistency
addresses one of the longstanding challenges in pet
food formulation batch-to-batch variability which can
influence nutrient availability and product
performance. Moreover, fermentation systems can be
optimized to enhance the expression of limiting amino
acids, thereby improving protein efficiency and
reducing the need for post-formulation
supplementation.

From a processing perspective, precision-
fermented proteins often exhibit favorable functional
properties, including improved solubility,
emulsification capacity, and thermal stability [18,19].
These attributes are particularly relevant in extrusion-
based pet food manufacturing, where protein behavior
influences kibble expansion, texture, and palatability.
As such, precision fermentation not only contributes to
nutritional adequacy but also supports manufacturing
efficiency and product quality [20].

2. Nutritional Quality and Digestive Utilization

Emerging in vivo and in vitro studies evaluating
precision-fermented proteins in canine and feline diets
indicate that these ingredients exhibit high digestibility
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and efficient nitrogen utilization. Apparent protein
digestibility values reported for microbial-derived
proteins are comparable to, and in some cases exceed,
those of conventional poultry or meat meals. This
enhanced digestibility may be attributed to the absence
of connective tissue components and the uniform
molecular structure of fermentation-derived proteins
[21,22].

Additionally, fermentation-based protein
production minimizes exposure to contaminants
commonly associated with animal-derived ingredients,
including pathogenic microorganisms, antibiotic
residues, and heavy metals. This contributes to
improved ingredient safety and may reduce variability
in gastrointestinal responses among pets. Preliminary
research also suggests that fermentation-derived
proteins may positively influence gut microbiota
composition, although mechanistic understanding of
these effects remains limited and warrants further
investigation [23].

3. Cultured Proteins and Cellular Agriculture

Cultured protein technology, also known as
cell-based or cultivated protein production, involves
the expansion of animal-derived cells under sterile,
nutrient-controlled conditions. Through this approach,
muscle cells are encouraged to proliferate and
differentiate, forming tissue that closely resembles
conventional animal muscle at the cellular level.
Unlike precision fermentation, which focuses on
isolated proteins, cultured protein retains cellular
architecture, including myofibrillar proteins and
intracellular micronutrients [24].

Nutritional analyses indicate that cultured
muscle tissue closely matches traditional meat in
essential amino acid composition and protein quality
metrics. The presence of native muscle proteins and
heme-associated iron may contribute to high
palatability and bioavailability, attributes that are
particularly important for feline nutrition [25, 26].
These characteristics suggest that cultured proteins
may be well-suited for use in premium pet food
formulations or as partial replacements for
conventional meat ingredients.

From an industry perspective, pet food
represents a strategic application for cultured proteins
due to lower regulatory hurdles and greater flexibility
in formulation compared with human food products.
Blended formulations incorporating cultured protein
alongside conventional or fermented ingredients may
offer a pragmatic pathway for gradual adoption while
addressing cost and scalability constraints [27-29].

4. Sustainability Implications and Environ-
mental Benefits

Sustainability considerations are central to the
development of both precision fermentation and
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cultured protein technologies. Life-cycle assessments
consistently demonstrate that these systems require
substantially less land and water and generate fewer
greenhouse gas emissions compared with traditional
livestock production [30-32]. Precision fermentation,
in particular, offers strong scalability potential and
compatibility with renewable feedstocks, aligning with
circular bioeconomy principles. Given the significant
contribution of pet food production to global animal
protein demand, widespread adoption of alternative
protein technologies could meaningfully reduce the
environmental footprint of companion animal
nutrition. This is particularly relevant as pet ownership
continues to rise globally, amplifying the cumulative
impact of dietary choices [34, 35].

5. Safety, Regulatory Landscape, and Quality
Assurance

Short- to medium-term feeding studies
evaluating precision-fermented proteins indicate no
adverse effects on growth performance, metabolic
health markers, or gastrointestinal function in
companion animals. However, long-term data
encompassing reproductive performance, aging, and
disease susceptibility remain limited [34-36]. Cultured
proteins face additional regulatory complexity, as
frameworks governing their classification, labeling,
and safety assessment are still evolving across different
jurisdictions. Robust safety evaluation protocols,
transparent labeling practices, and standardized
nutritional assessment methods will be essential to
ensure consumer trust and regulatory acceptance.
Furthermore, integration of these novel proteins into
existing pet food standards will require collaboration
among scientists, industry stakeholders, and regulatory
agencies.

6. Challenges, Knowledge Gaps, and Research
Priorities

Despite their promise, several challenges must
be addressed before precision fermentation and
cultured proteins can be fully integrated into
mainstream pet nutrition. These include the need for
long-term feeding trials, optimization of micronutrient
composition, evaluation of oxidative stability during
storage, and comprehensive assessment of interactions
with the gut microbiome. Economic feasibility and
scalability, particularly for cultured protein systems,
remain critical barriers that must be overcome through
technological innovation and infrastructure
development.

Conclusions and Future Outlook

Precision fermentation and cultured protein
technologies represent a fundamental shift in pet food
science, enabling unprecedented control over protein
composition, functionality, and sustainability. Rather
than relying on traditional agricultural systems, these
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approaches support a transition toward nutrition-by-
design, where dietary proteins are engineered to meet
specific physiological and environmental objectives.
As research advances and regulatory frameworks
mature, these technologies are poised to play an
increasingly central role in shaping the future of pet
nutrition. Their integration with emerging tools such as
artificial intelligence, metabolomics, and microbiome
analysis may further enable personalized, health-
focused dietary strategies for companion animals. In
this context, precision fermentation and cultured
proteins should be viewed not as niche innovations, but
as foundational components of next-generation,
sustainable pet food systems.
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THE GUT MICROBIOME IN COMPANION ANIMAL NUTRITION: EMERGING SCIENCE,
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The gut microbiome has emerged as a central determinant of health, metabolism, and disease outcomes in
companion animals. Advances in high-throughput sequencing and metabolomics have revealed complex microbial
ecosystems in dogs and cats that interact dynamically with dietary inputs, host genetics, and environmental factors.
This review synthesizes current evidence linking the gut microbiome to nutrient metabolism, immune modulation,
metabolic disease, and functional dietary responses in pets. We discuss mechanisms by which diet shapes microbial
composition and function, evaluate the role of emerging functional ingredients (prebiotics, probiotics, postbiotics,
fermented ingredients), and explore personalized nutrition strategies based on microbiome profiling. We also identify
research gaps and future directions for integrating microbiome science into pet food formulation and clinical practice.
Understanding and harnessing gut—diet—host interactions hold immense promise for optimizing health, preventing
disease, and advancing next-generation pet food solutions. This interdisciplinary approach is essential for bridging
the gap between fundamental microbiology and practical nutrition.

Keywords: companion animal microbiome, gut microbiota, functional pet diets, prebiotics,
probiotics, metabolomics, personalized nutrition, immune modulation, metabolic health.

CEPIKTEC ’ KAHYAPJIAPAbIH KOPEKTEHYIHAEI'T IINEK MUKPOBUOMACHI:
’KAHA FbLIIBIMHA BATBITTAP, ®YHKIIMOHAJIIBIK PAITUOHJIAP 7KOHE
JAEPBECTEHIIPIVITEH YU ’KAHYAPJIAPBI TAFAMbBI CTPATEI' USIVTIAPBI

AHKUT HIAPMA

(MaJ mapyamsLIbIFbI 6HAIPiciH 6ackapy kadeapacel, YHaicTaH, Berepunapus sxoHe
ska”HyapJaap FeuIbIMAapsl kosutenxki, GBPUAT, IlanTHarap, YTrapakxann (263145))
ABTOP-KOPPECTIOHICHTTIH 3eKTPOHABIK momrrackr: ankit291994@gmail.com

Twex mukpobuomacwl cepikmec HcaHyapiapovly O€HCaynvizbl, MEemadoau3Mi HcIHe aypyrapovly o0amy
HamudIcenepin aliKbIHOQUMbIH He2i32i hakmopaapoviy 6ipi peminde manslnowvl. Kozapvt oHiMOI cexeenupaey ryncone
MemadonoMuKa canacvlHoazel Hcemicmikmep ummep MeH MbICHIKIMAPObIY A23ACHIHOAZLL KYPOeai MUKPOOMUbIK
IKoMHCYIeNnepOi anblKman, 01apobl, pAYUOH KYPAMbIMEH, UECIHIH 2eHEeMUKAIbIK ePeKUuleNlIKmePiMen JHcane KOpuazan
opma paxmopaapsimMen OUHAMUKATBIK 03apa dpekemmeceminin kopcemmi. byn wony yii scanyapnapovinoazot iviexk
MUKPOOUOMACHIHBIH, KOPEKMIK 3ammapobiy anmacyblnd, UMMYHOBIK pemmeinyze, MemadoiuKaisvlk aypyiapaa Hcane
dynukyuonandvik payuonoapza iieayadvina acepin cunammaiimoli Kazipei vlavimu oepekmepoi scyuieneiidi. biz
PAUUOHHBIY, MUKPOOMBIK, KYpam MeH (YHKUUAZA acep emy MexaHumoepin Kapacmoulpvin, Heana QyHKYUOHANObIK,
uHzpeouenmmepoiyy (npedbuomuxkmep, npoOUOMUKmMEDP, NOCMOUOMUKMED, AUUBIMBLIZAH KOMHOHEHmMmep) poJiiH
oazanaiumolz JHcone MUKPOOUOMATBIK npoduivoey Hezi3inOe Oepbecmenodipinzen KOpeKmeHy CHMpPAmezusiapvli
mankuinaiimlz. Convimen Kamap, MUKPOOUOMATIBIK 2bLTILIMObL Vil HCAHYAPAAPLL MAAMBIH I3ip1ey MeH KIUHUKATbIK,
maxcipubeze enzizyee KAmMvICMbL 3epMmey 0NKbLIBIKINAPLL MEH onamar, 6azelmmapost ansikmaiimot3. luiek—payuon—
ueci apacvlHoazvl 03apa apeKemmecyoi myciny yHcane muimoi nANOANany OeHcayblKmvl OHMAIaHObIPY2a, AypyIapobly
0bIH ATIY2a HeIHe Keeci OYbIHOAZbL Vil HCAHYAPIAPbl MAAMbIH 0AMBIMY2A YAKeH MYMKIHOIK 0epedi. ITonapanvik macin
ipzeni MuKkpoouonozus men Koa0anoanvl Hympuyuonocus apacblHoazsl AnuiaKmslKmsl Hcolo Yulin aca Manbi3ovl.

Heri3ri ce3aep: cepikrec :xkaHyapjgap MUKPOOMOMACHI, illIeK MUKPOOHOTACHL, (PYHKIMOHAJIABIK

Yii ’KaHyapJapbl pallHoOHAAPbI, NPeOHOTHKTEP, NPOOMOTHKTEP, MeTa00JI0MIKA, AepOecTeHaipiireH
KOPEeKTeHY, HIMMYH/BIK PeTTe]y, MeTa00IHKAJIBIK JeHCAYIbIK.
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KHWIIEYHBI MUKPOBUMOM B IIUTAHUU JIOMAIITHUAX )KUBOTHBIX-KOMIIAHbOHOB:
HOBBIE HAYYHBIE JIAHHBIE, ®YHKIHINOHAJIBHBIE PAIIUOHBI U CTPATEI'IN
HNEPCOHAJ/IN3NPOBAHHOI'O KOPMA

AHKUT HTAPMA

(Kadenpa ynpasJieHusi Npou3BOACTBOM KMBOTHOBOACTBA, UHaus, Kosien:x BeTepuHapHbIX
" 300TexHuyeckux Hayk, GBPUAT, [TantHarap, Yrrapaxkxanj (263145))
AsTop s koppecrornenimn: ankit291994@gmail.com

Kuweunwviit muxpoouom paccmampusaemcsa KaxK 00Ul u3 Kiiouesvlx (hakmopos, onpeoenaiouux 300pogve,
Memadonusm U ucxoovl 3a0071€6aHUll 'y OOMAUWHUX IHCUBOMHBIX-KOMNAHbOHOG. Jlocmudicenus 6 oodnacmu
6bICOKONPOU3B00UMENbHOZ0 CEKGEHUPOBAHUA U MEMADONOMUKU NO360IUNU BbIAGUMD CIOMNCHBIE MUKPOOHbIE
IKOCUCMEMBL Y CODAK U KOULEK, KOMOpble OUHAMUYHO 63AUMOOCHICIEYIOM C PAYUOHOM, 2EHEMUYECKUMU 0COOEHHOCMAMU
X03auna u paxmopamu oxkpyscarouieii cpeovl. B oannom 0030pe 06006uienvl cospemennvie OanHvle 0 CéA3U KUUIEUHO20
MUKPOOUOMA € MEMABONUIMOM RUMAMENbHBIX BEU{ECING, UMMYHHOU MOOYAYUEI, MeMAadoIudecKumu 3a601e6anusMU
u peaxuyueil HA (PYHKYUOHATbHBIE PAYUOHBL Y OOMAUWIHUX HcugomHblx. Pacemampuesaromea mexanuzmol enuanus
payuona Ha cocmagé u (QYHKYUU MUKPOOUOHIbL, OUEHUBAEMCA POb HOBLIX (YHKUUOHANLHBIX UHZPEOUEHNO06
(npebuomuxu, npodouomuKku, ROCMOUOMUKU, (hepMeHMUPOCAHHbIE KOMHOHEHMbL), A MAKIHCE AHATUIUPYIONICA
cmpamezuu nepPCoOHANU3UPOSAHHO20 NUMAHUA HA O0CHO8e RPOPuUAUPosanus mukpoouoma. Kpome mozo, o6o3nauenst
cyuiecmeyroujue npodenst 8 UCCie006AHUAX U NEPCHEKMUBHBIE HANPAGTIEHUA UHINEZPAUUU MUKPOOUOMHBIX OAHHBIX 6
Paspadomky Kopmoe u Kaunuveckyio npaxmuky. Ilonumanue u rgppekmugnoe ucnonv3osanue 83aumooeicmeuii
(KU EYHUK—DPAUYUOH—OPZAHU3 M) OMKPIGAEIN WIUPOKUE 603MONCHOCHU 011 ONMUMU3AUUL 300P06bs, RPOPUIAKMUKU
3a0071€6AHUIL U CO30AHUA KOPMOB H08020 hoKoleHuA. T100x00, 0CHOBAHHBIIL HA MEHCOUCYUNTIUHAPHOM 63AUMOOCIICIEUL,
A6NAEMCA KNI0UesblM 01 NPE0OOIeHUA PA3Pblea Mexicoy PyHOAMEHMANbHOU MUKPOOUOI0ZUE U NRPAKMUYECKOU
Hympuyuonozueil.

KiroueBble cjioBa: MUKPOOHOM JOMAIITHUX KMBOTHBIX, KHIIEYHAs] MUKPOOUOTA, PyHKIIMOHAJIbLHbIE
PALMOHBI /I JOMAIHHUX KMBOTHBIX, IPeOMOTUKH, IPOOHOTHKH, METa00JI0MHKA, IEPCOHATN3UPOBAHHOE
NUTaHHe, HIMMYHHasi MOy ISILUs, MeTa0oIuYecKoe 310pOBbe.

Introduction interventions, clinical evidence, and personalized
The gut microbiome, the community of nutrition  frameworks. We aim to bridge
microorganisms inhabiting the gastrointestinal fundamental microbiology with practical strategies
tract, plays a pivotal role in host physiology, for nutritionists, veterinarians, and pet food
including nutrient digestion, immune function, gut scientists [9-11].
barrier integrity, and metabolic regulation [1-3]. Materials and research methods
While initially characterized in human and Literature Search Strategy
livestock systems, the companion animal A comprehensive search of peer-reviewed
microbiome has garnered significant attention over literature was conducted to identify studies
the past decade due to links with obesity, concerning the gut microbiome in companion
inflammatory bowel disease, allergies, and animals (dogs and cats). Databases were utilized to
neurologic health in dogs and cats [4,5]. gather data on microbial composition, dietary
Traditional pet food formulation has largely interactions, and functional ingredients. The search
focused on macronutrient balance and essential focused on recent advances in high-throughput
nutrient adequacy based on established nutrient sequencing  (16S rRNA and  shotgun
requirements. However, emerging data suggest that metagenomics) and metabolomics.
nutritional strategies targeting microbial ecology Results and discussion
may further optimize health and mitigate disease 1. The Companion Animal Gut Microbiome:
across life stages [6-8]. This evolving paradigm Composition and Function
integrates microbiome science with functional 1.1. Microbial Communities in Dogs and
diets and personalized nutrition representing a new Cats
frontier in pet food research and product Advances in 16S rRNA sequencing,
development. ~ This review provides a metagenomics, and shotgun sequencing have
comprehensive synthesis of the gut microbiome in profoundly expanded our knowledge of the canine
companion animals, mechanisms of diet- and feline gut microbiome. Dominant bacterial
microbiome interaction, functional dietary phyla in dogs and cats include Firmicutes,
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Bacteroidetes, Proteobacteria, Fusobacteria, and
Actinobacteria, though relative abundance varies
with diet, age, breed, and health status [12-14].
Compared with humans, companion animals exhibit
greater bacterial diversity and unique species
clusters adapted to carnivorous and omnivorous
diets. Unlike the human microbiome, which is
influenced heavily by plant fiber fermentation, the
pet microbiome interfaces with diets high in animal
protein and fat. Nevertheless, microbial
fermentative metabolism remains central to short-
chain fatty acid (SCFA) production, immune
signaling, and gut barrier maintenance [15,16].

1.2. Functional Roles of the Microbiome

The microbiome contributes to digestion and
nutrient transformation in several ways:

Carbohydrate fermentation into SCFAs
(butyrate, propionate, acetate) supporting colonic
health and energy harvest. Protein fermentation
and amino acid metabolism, generating metabolites
that can exert beneficial or deleterious effects
depending on substrate and context [17, 18].
Vitamin synthesis for B vitamins and vitamin K.
Modulation of the immune system, interacting with
gut-associated lymphoid tissue to influence tolerance
and inflammation. Barrier protection, by competitive
exclusion of pathogens and production of
antimicrobial compounds. Alterations in these
functions termed dysbiosis are associated with
gastrointestinal and systemic diseases in pets [19, 20].

2. Diet as a Primary Modulator of the
Microbiome

Diet is one of the most potent and
manipulatable factors influencing microbial
community structure and metabolic output.

2.1. Macronutrient Effects

High-protein/low-fiber diets common in
many commercial pet foods alter microbial
composition toward protein-utilizing taxa.
Research indicates that increased dietary protein
can elevate proteolytic fermentation, generating
metabolites such as ammonia and branched-chain
fatty acids that may negatively influence gut health
if unbalanced [21-23]. Conversely, moderate
fermentable fiber inclusion fosters beneficial
SCFA-producing bacterial populations.

Fat content also shapes microbiota,
influencing bile acid metabolism and secondary
microbial shifts. Excess dietary fat has been linked
to increases in Bilophila wadsworthia and
associated inflammation in rodent models though
pet-specific data are limited and warrant further
study [24, 25].

2.2. Fiber and Prebiotics
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Dietary fiber, particularly fermentable
carbohydrates like fructooligosaccharides (FOS),
galactooligosaccharides (GOS), and beet pulp,
selectively stimulates beneficial bacteria such as
Bifidobacterium and  Lactobacillus.  These
prebiotics enhance SCFA production and may
mitigate dysbiosis induced by high-protein diets
[26-28] In dogs, supplementation with FOS has
been shown to increase fecal SCFAs, improve stool
quality, and modulate microbial populations
favorably. Similar effects are observed in cats,
although species differences in fiber tolerance and
fermentation capacity exist due to shorter colon
length and obligate carnivory.

2.3. Novel Ingredients: Resistant Starches
and Polyphenols

Emerging dietary interventions include
resistant starches and polyphenol-rich botanicals.
Resistant starch escapes small intestinal digestion,
reaching the colon for fermentation, increasing
butyrate production, and supporting mucosal
health. Polyphenols (from sources such as
cranberries and green tea) exhibit antimicrobial and

prebiotic  properties, modulating  microbial
communities and potentially reducing pathogenic
taxa [28].

3. Functional Dietary Strategies: Probiotics,
Prebiotics, and Postbiotics

Given the diet’s impact on microbial
ecology, functional ingredients targeting micro-
biome modulation have gained prominence.

3.1. Probiotics

Probiotics are live microorganisms that,
when administered in adequate amounts, confer
health benefits. In dogs and cats, common probiotic
strains  include  Lactobacillus  acidophilus,
Bifidobacterium animals, and Enterococcus
faecium. Clinical studies have demonstrated
benefits in reducing diarrhea duration, improving
stool consistency, and enhancing immune markers
in gastrointestinal disorders [29].

Challenges in probiotic application include
ensuring strain viability through processing,
storage, and gastric transit, as well as matching
strains to specific health outcomes.

3.2. Prebiotics

Prebiotics are non-digestible ingredients that
selectively stimulate growth of beneficial gut
microbes. As noted, FOS, GOS, and beet pulp are
widely studied in pets. Recent research also
explores novel prebiotics like xylooligosaccharides
(XOS) and chicory root inulin that may enhance
microbial diversity and metabolic output [30,31].

3.3. Postbiotics and Next-Generation Micro-
bial Metabolites
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Postbiotics — metabolites produced by
microbes (e.g., SCFAs, bacteriocins, cell wall
fragments) represent a new functional ingredient
class. Postbiotics retain bioactive effects without
requiring live organisms, offering stability
advantages. Early evidence suggests postbiotic
administration may support barrier function, anti-
inflammatory signaling, and immune modulation
in animals [32].

4. Microbiome Alterations in Disease States

4.1. Inflammatory Bowel Disease and
Chronic Enteropathy

Chronic enteropathies in dogs and cats
commonly exhibit dysbiosis, marked by reduced
microbial diversity, decreased SCFA-producing
taxa, and overrepresentation of proteolytic and
pathobiont species. Therapeutic diets enriched with
fermentable fibers, prebiotics, and specific protein
sources can partially restore microbial balance and
clinical remission [33].

4.2. Obesity and Metabolic Syndrome

Obesity in pets correlates with microbiome
shifts typically reduced microbial diversity and
altered Firmicutes: Bacteroidetes ratios paralleling
human obesity patterns. Dietary interventions that
increase fermentable substrates, modulate fat
content, and influence microbial metabolites may
support weight management and metabolic health
[37].

4.3. Allergic and Immune - Mediated Con-
ditions

Emerging evidence suggests links between
early-life microbiome composition and allergic
disease development. Early dietary modulation
may influence immune tolerance and reduce
allergic phenotypes, though longitudinal data
remain limited [38,39].

5. Metabolomics: Linking Diet, Micro-
biome, and Host Physiology

Metabolomics, the study of small molecules
produced by metabolism offers insights into
functional microbiome outputs [36]. Metabolite
profiling in feces and serum reveals signatures
associated with dietary interventions, health states,
and microbiome shifts. For example, SCFA
patterns correlate with fiber fermentation and gut
barrier signaling, while amino acid metabolites
reflect protein fermentation and nitrogen balance
[35].

Integrating metabolomics with microbiome
sequencing deepens understanding of host—
microbe metabolic interactions and identifies
biomarkers for disease and dietary responsiveness.
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6. Personalized Nutrition: Toward Micro-
biome-Driven Pet Diets

Advances in sequencing and machine
learning now allow individualized microbiome
profiling. Early research indicates that baseline
microbiome composition may predict dietary
response, weight loss outcomes, and metabolic
changes. Personalized diets designed based on
microbial signatures offer potential for optimizing
health outcomes beyond generic formulations
[33,34].

Challenges include cost, analytical
standardization, and translating complex data into
actionable diet recommendations.

7. Challenges and Future
Directions

Despite progress, key gaps remain:

e Standardization of microbiome sequencing
and analysis in companion animals

e Longitudinal studies linking early-life
microbiomes to lifelong health

e Strain-specific  probiotic efficacy and
safety

e Optimal  combinations  of
postbiotics, and fermented ingredients

e Integration of microbiome data into routine
clinical nutrition

Research

prebiotics,

Interdisciplinary research bridging
microbiology, nutrition, metabolomics, and
computational sciences is critical.

Conclusions

The gut microbiome stands at the

intersection of diet and health in companion
animals. Diet alters microbial composition and
metabolic output, which in turn influences nutrient
utilization, immune function, metabolic health, and
disease susceptibility. Functional dietary strategies
including probiotics, prebiotics, and postbiotics offer
tools for beneficial ~modulation, though
individualized responses vary. Personalized nutrition
grounded in microbiome science represents a
promising frontier with potential to revolutionize pet
food formulation and clinical practice.

Understanding the diet-microbiome-host
axis enables more precise, evidence-based nutrition
strategies that promote health, prevent disease, and
improve quality of life in companion animals.
Continued research integrating multi-omics,
controlled trials, and longitudinal designs is
essential to fully realize this potential.
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TEXHOJIOTUYECKHUE ACHEKTbBI ITPON3BOICTBA XJIEBA U3 HNINEHAYHON MYKH,
OBOTI'ALLIEHHOM CEJIEHOM U BATAMUHHO-MUHEPAJIbHBIM KOMILIEKCOM KAZvit

Y

UK.H. YVCEHOBA % ,’A.K. TVJIEKFAEBA % ,°*B.M. XHHEBUY ** ,"J1A. MAMAEBA
(*Kasaxckuii HAMOHATIBLHBIH arpapHbIii HCcIeT0BATeIbCKHI yAnBepeuTeT, Pecytsmka Kazaxcran,
050010, r. AnmMaThI, mpocneKkT Adas, 8
ZHAO «IOsxno-Kasaxcranckuii yansepenter um. M. Ayszosay», PecnyGinka Kazaxcran,
160012, IpiMKkeHT, np-Kk Tayke-xana, 5
% Besiopycckuii rocy1apcTBeHHbIIi TEXHOIOrHYECKHii yHuBepeuTer, Peciry6inka Benapycn,
220006, r. MuHCK, yJi1. CBepasioBa, 13a)

DneKTpOHHasI [0YTa aBTOpa-KoppecoH/eHTa: aruana.baitore2018@mail.ru

B cmampye paccmompenst mexnonozuueckue acneknivl 0002auieHuA NUEHUYHOU MYKU MUKPOHYMPUEHMAMU,
Kaxk 3¢pekmuenozo cnocoba nosviuieHus NUULEEON U OUOI02UYECKOU UEHHOCHU MACC080 NOMPEdNAEMbIX
NPOOYKMO8 NUMAHUA 8 YCIOGUAX POCHA OePUUUMA IHCUZHEHHO GANCHBIX GUMAMUHOE U MUHEPATILHBIX 6EULECINE Y
Hacenenus. Ilenvio uccnedosanuit agnaemca pazpadbomka u HAyuHoe 060CHOGAHUE MEXHOI02UYECKUX PeUleHUTl no
npou3eo0cmey xneba u3 nUIeHUYHOU MYKU 8bICUIEZO0 U NEPBO20 COPNIOE, 0002AU{EHHOU OP2AHUYECKUM CENEHOM U
KOMNEKCHOU 6UMAMUHHO-MUHEPATbHOU 00baskoit KAZVit, ¢ coxpanenuem cmadunbHbIx X1€60neKapHbIX CB0IICHE
mecma u Kauecmea 20moeoz20 uzoenusa. B pamkax pabomwr chopmuposana u anpobupoeana mexmonozuueckas
cxema npou3eo0Ccmea Xneda, 6KNIOYAUIAA IMANLL NOOZOMOEKU U 0002auieHUA MyKU, 3amecd mecma, Opoxcenus,
dopmosanusa, paccmoiiku u 6vineuxku, ¢ yCmMaHog1eHUeM PAYUOHATILHBIX O03UPOBOK U PEHCUMHBIX RAPAMEMPOs
npoueccos. Hayunas 3HauuUMOCmb UCCE008AHUA 3AKIIOUACHICA 6 6blAGIEHUU 3AKOHOMEPHOCHEN 6IUAHUA
O0p2aHUYECKO020 CcelleHa U GUMAMUHHO-MUHEPATNbHOZ0 KOMNJIEeKcad Ha peojiozuyiecKue ceolicmea mecma u
dopmuposanue cmpyxmypol xneba, a npaKmMuUUecKa - 6 803MOHCHOCIU 6HeOPEeHUA PA3PAOOMAHHON MEXHON02UU HA
npeonpuamuax xnedonexkapuou npomviuinennocmu Pecnyonuxku Kazaxcman. Ycmanoenenvt onmumanvuuvie
003Up0oBKU OpeanuyuecKozo cenena u komniaexca KAZvit, obecneuusarouiue coxpanenue u yayuuieHue peonozutecKux
Xapaxkmepucmux mecma. /[na MyKu nepeozo copma ommeueHo coOXpanenue 8blcoKoll pacmsaxcumocmu mecma (94—
97 mm), cunvt mecma na yposne 466 eo. u munumanvHvie usmenenusn ynpyzocmu (123—-127 mm), mozoa kax ¢ myke
eblcuLezo copma HAGI00ANOCh HeKomopoe chuicenue pacmsadicumocmu (75-133 mm) npu coxpanenuu cunvt mecma
(388—440 e0.) u ynpyzocmu (125-140 mm), umo noseonsiem ucnoav3oéamsv 06a copma Oas NOJAYUEHUA Xeba ¢
DPA3MUYHBIMU CIPYKMYDHO-MeKcmypHbimu xapakmepucmuxkamu. Ha ocnoee 060zawiénnoii MyKu u3zzomoeieHsl
onvimuble 00pasyvl Xxiaeba, O KOMOPHIX NPOGEOCHA OUeHKA OpP2AHOSIERMUYECKUX U (PUIUKO-XUMUYECKUX
nokazamenei. Ycmanoeneno, umo cooepicanue ceiena, jyceie3d, WUHKA u eumamunos zpynnol B coxpansemcsa
nocie e@vlneuku, a noKazamenu HNOPUCHOCHIU, KUCTOMHOCHU, 61AX}CHOCHU, NPONEUEHHOCMU U npomecd
coomeemcmeyiom mpebdosanuam K kauecmey xineoooynounvix uzdenui. Iloayuennsie pesynvmamosl nOOmeepHcoarom
Ippexmuenocmo pazpadomannoil MexHON02UUECKOU CXeMbl U REPCHEKMUGHOCHb €€ NPOMbBIUIECHHO20 RPUMEHEHUSA
0J151 RPOU3BOOCMEA PYHKUUOHATbHOZ20 XT1€0a.

KiroueBble c/jioBa: NIIeHHYHAs MYKa BbICIIEr0 H MEPBOr0 COPTOB, MHKPOHYTPHEHTHOE

oboraiieHne, OpraHMYecKHii cejleH, BUTAMHUHHO-MHHepajbHas nob6aBka KAZvit, peosormyeckue
CBOIiCTBA TecTa, TEXHOJIOTHYeCKas cXeMa NMPOU3BOACTBA, (PYHKIMOHAIBHBIN XJ1€0.
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CEJIEH ’KOHE KAZvit BATAMUH-MUHEPAJI/IBIK KELHEHIMEH BAUBITBLIFAH
BUJIAU YHBIHAH HAH OHAIPY IIH TEXHOJIOI' UAJIBIK ACIIEKTIJIEPI

DK.H. YCEHOBA,?A.K. TVJIEKBAEBA, *B.M. XMHEBUY, *J.A. MAMAEBA

(*!Ka3ak WITTBIK arpapibIK 3epTTey yauBepcuTeti, Kazakcran Peciy6mkach!,
050010, AnmaThl K., AGaii JTaHFBLIBI, 8
M. Oyesos atbmaarbl OnTycrik Kazakcran ynusepenteri KEAK, Kasakeran Pecrry0imkachbl
160012, HIbIMKeHT K., Toyke-xaH JaHFbLIBI, 5
Benapych MeMIIeKeTTiK TeXHOJOTHSIILIK YHHBepcuTeTi, Beapych Pecrrybamkach
220006, MuHCK K., CBepaJI0B Ko1Il.,132)
ABTOP-KOPPECTIOHICHTTIH 3JIEKTPOHIBIK MorTack:aruana.baitore2018@mail.ru*

Maxanaoa 6uoait yHvlH MUKpOHympueHmmepmen 6aivimy mexHoa02UANbIK ACReKminepi Kapacmulpyliza, oy
XaIbIK apacelioa OMIpiK Manbi30bl 6UMAMUHOEP MEH MUHEPAIOAPObIH, MARUIBLLILIZbL OCIN OMBIPEAH HCA20ai0a KeHineH
MYMulHBLIAMBIH OHIMOEPOIH MAAMOBIK HCIHE OUO0SI0ZUANBIK KYHOBLIbIZBIH apmmulpyobly, muimoi adici peminoe
JCHIHBLLAOBL. 3epmmeydily MaKcamol — OpzaHuKabiK, ceien scone KAZVit keuenoi eumamun-munepanovik, KOCRAcbIMeH
Oaitvimorizan OIPIiHWIL JCIOHE HCOLAPELL COPMMbL OUOAT YHBIHANH HAH OHOIPY DOTLIHIA MEXHOIOZUATIBIK Wewimoepoi a3ipaey
JHCIHE bUTLIMU MYPSLIOAH Hezi30ey, meCmiHiy mypaKkmol HAHOLIK, KACUCMMEPIH JHCIHE OallblH OHIMHIH CANACBIH CAKMA).
Kympic aacvitnoa ynowvl 0aiivinoay jcane daiivlmy, Kamulposl uiey, auiblmy, Kaablnmacmay, KOmepJy JHcaHe nicipy
Ke3eHOepiH KaMMmUumvlH HaH OHOIPICIHIY MEXHONO0ZUATBIK, CXEMACDL HCACANbIN, ANPOOAUUAOAH OMKEH Ke3iHoe npouecmin,
napamempinepi MeH payUOHAIObL MONWEPTIeYIep AHBIKINANAH. 3epmmeyOin bLIbIMU MAHbI3bl — OP2AHUKATIBIK CeleH MeH
GUMAMUH-MUHEPATIObIK, KEeUIEHHIH KAMBIPObIH, PEOIOUATIBIK, KACUEMMeEPIHe HcoHE HAH KYPbUIbIMbIHBIY KAbINMACYbIHA
acep emy 3aHOBLTLIKINAPBIH GHLIKMAYOA, A/l RPAKMUKATIBIK, MIHI d3ipnienzen mexHonouanvl Kazaxcman Pecnybnukacolnoir
HAaH-MOKaw OHOIPIci KaCINOpbIHOApbINOa enzizy mymKindizinoe. Opzanuxanvik, cenen men KAZVit keweniniyy Kamoipooiy
DeO0102UATIBIK, KACUemmepin CAKmay Heane HeaKcapmy yulin onmaiiaivt moauiepaepi anvikmanzau. bipinwi copmmur yn
yuiin Kambipoviy scozaput cosvlizbiumalzbl (94-97 mm), Kamoipoviy Kyuii 466 oipik denzeiiinde scone cepnimoinikminy
Mmunumanowt o3zepicmepi (123-127 mm) cakmanca, sicozapevl copmmul YHOA cO3bUIZbIUMBIK, Oipa3 momendezenimen (15-133
mm), Kamoipoviry Kyuii (388—440 6ipnix) scane cepnimoinizi (125-140 mm) caxmanzan, oyn ap exi copmmaol 0a mypii
KYPolIblMObIK-MEeKCMYypPaiblK CURAMMAMALApsl 6ap HAH Ay Wil nandananya Mmymkinoik oepeoi. banvimoinzan yn
Hezi3in0e madcipubenix Han yacinepi OQiiblHOGNbIN, 01APObIY OP2AHOJEHMUKAIbIK HCIHE QUIUKO-XUMUATBIK
Kopcemkiwmmepi oazananzan. Hamuoicenep kepcemienoeil, ceiien, memip, mulpoliit ycane B moovt eumamunoepiniy
Monuepi nicipy npoyecinen Keilin caKmanaowl, a1 YHMaKkmolK, KblUKbL10bIK, bLI2AI0bLIbIK, RICIN Jcemiy JHcaHne npomec
KopcemKiwimepi HAH-MOKaWl OHIMOEPIHIH cana Malanmapvlua caukec Keneoi. AnbiH2aH HamudNcenep 3ipaeHzen
MEXHONOZUANIBIK CXEeMAHbIY, MUIMOINIZIH JHcoHe (YHKYUOHAIObI HAH OHOIPY YWIH OHEPKAICINMIK KOJ0AHbIC
nepcreKmueanapsii pacmaiobl.

Herisri ce3aep: :koraprbl :koHe OipiHII COPTTHI OMOAl YHbI, MUKPOHYTPHEHTTEPMEH 0aibITy,
OpraHuKaIbIK ceeH, KAZVit BHTAMHH-MHHEPAIBIK KOCIACHI, KAMBIPIBIH PE0JIOTHsIIIBbIK KacHeTTepi,
OH/IIPiC TEXHOJIOTHSIIBIK CXeMacChl, PYHKIHMOHAJIbI HAH.

TECHNOLOGICAL ASPECTS OF BREAD PRODUCTION FROM WHEAT FLOUR
ENRICHED WITH SELENIUM AND THE KAZvit VITAMIN-MINERAL COMPLEX

1ZH.N. USSENOVA, °A.K. TULEKBAEVA, 3V.l. KHINEVICH, 'L.A. MAMAEVA

(*Kazakh National Agrarian Research University, Kazakhstan, 050010, Almaty, Abay Avenue, 8
ZNAO ""M. Auezov South Kazakhstan University", Kazakhstan, 160012, Shymkent, Tauke Khan Ave., 5
3Belarusian State Technological University, Minsk, Republic of Belarus, 220006, Minsk, st. Sverdlov, 13a)

Corresponding author’s email: aruana.baitore2018@mail.ru*

The article examines the technological aspects of enriching wheat flour with micronutrients as an effective way to
enhance the nutritional and biological value of widely consumed food products amid the increasing deficiency of essential
vitamins and minerals in the population. The aim of the study is to develop and scientifically substantiate technological solutions
for producing bread from premium and first-grade wheat flour enriched with organic selenium and the KAZvit vitamin-mineral
complex, while maintaining stable dough baking properties and the quality of the final product. Within the study, a
technological scheme for bread production was developed and tested, including stages of flour preparation and enrichment,
dough mixing, fermentation, shaping, dough rising, and baking, with the establishment of rational dosages and process
parameters. The scientific significance of the research lies in identifying the patterns of the influence of organic selenium and
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the vitamin-mineral complex on the rheological properties of dough and the formation of bread structure, while its practical
significance is in the potential implementation of the developed technology in bakeries of the Republic of Kazakhstan. Optimal
dosages of organic selenium and the KAZvit complex were determined to ensure the preservation and improvement of the
dough’s rheological characteristics. For first-grade flour, high dough extensibility (94-97 mm), dough strength at 466 units,
and minimal elasticity changes (123-127 mm) were maintained, whereas premium flour showed some decrease in extensibility
(75-133 mm) while maintaining dough strength (388-440 units) and elasticity (125-140 mm), allowing both flour grades to be
used for producing bread with different structural and textural characteristics. Experimental bread samples were prepared from
enriched flour, and their organoleptic and physicochemical properties were evaluated. It was found that the content of selenium,
iron, zinc, and B-group vitamins was preserved after baking, and the indicators of porosity, acidity, moisture, baking quality,
and kneading corresponded to the quality requirements for bakery products. The results confirm the effectiveness of the
developed technological scheme and the prospects for its industrial application in the production of functional bread.

Keywords: premium and first-grade wheat flour, micronutrient enrichment, organic selenium, KAZvit
vitamin-mineral complex, dough rheological properties, technological production scheme, functional bread.

Beeoenue HecMmotps Ha 310, B kOHTEeKCTe KazaxcTana u
[Mmennunass Myka sBISIETCS ONHUM U3 CTpaH perroHa OCTa&TCsi HEJOCTAaTOYHO pa3pado-
OCHOBHBIX MPOJYKTOB MacCOBOI'O IIOTPEOICHHUS BO TAHHOM TEXHOJOTMYeCcKass W HOpMaTHBHas 0asa,
MHOTHX CTpaHax, BKitouas KazaxcraH, ogHako npu o0ecrieynBaroLIasi YCTOMUMBYIO U Ka4eCTBEHHYIO
MIPOMBINIUICHHOW TiepepadoTke 3epHa (paduHu- ¢doprudukanuo Mykd. MHOTHE HCCIeAOBaHUSI
pOBaHMH, YJAIEHWH OOOJNOYEeK U  OTpyOeit) cOCpenoTOYeHBI TN00 Ha OronorniueckoM 3ddexre
MIPOUCXOANUT 3HAUMUTENbHASL yTpaTa BUTAMHHOB U oboramenns (MUTaTeabHasl EHHOCTH), JMOO Ha
MHUKpPODJIEMEHTOB, YTO CHIXKAeT €€ MHIIEBYIO M OLIGHKE 3/I0pOBbS HACEJICHHS, IPH 3TOM BOIIPOC
Ouonormueckyto neHHocts [1, 2] B ycnoBusix BJIMAHUS 00OTaIleHNsI Ha TEXHOJIOTUYECKUE CBOM-
pacnpocTpaHEHHOIO JePUINTa MUKPOIJICMEHTOB B CTBa MyKH M TECTa, HeJ0CTaTOuHO n3yueH [10].
palnMoHe HaceleHUs, OCOOCHHO MHUHEpAIOB U Kpome Toro, BakHa OLEHKA BIUSHHUS
BUTAMHUHOB — MakpO- U MHUKPOHYTPHUEHTOB, IIPO- o0oramieHus Ha peoJIoTHYecKue apaMeTpbl MyKd U
OyleMa BOCITOJTHEHUsS WX HEJOCTaTKa MPUOOpeTaeT tecta (anbBeorpad, dhapuHorpad u mp.), Tak Kak
KpUTHYECKOE 3HAYeHHWE | SBISETCS 3ajauei W3MEHEHUsI YIPYTOCTH, PACTSHKUMOCTH M CHJIBI TECTa
001IeCTBEHHOT 0 3paBooxpaneHus [3]. HaNpsIMYIO ONPEAEISIOT NMPUTOJHOCTh MYKH JJIS
B rnoGanpHOl mpakTHKe oOorameHue Pa3IMYHBIX BUIOB XJ1e000yI0uHbIX n3aennii. O630p
(bopTudukaryst) THIEHHYHOH MYKH TPH3HAHO 1 DKCTICPUMEHTAIBHBIE PA0OTHI 110 B3aUMOJICHCTBHIO
3G PEKTHBHON M 3KOHOMHUYHOW CTpaTerueit yiy- oborameHnii M PEONOTUYECKUX XapPaKTEPHCTHUK
YIICHUA IUTAHUS HACEJEHHs, COIJIaCHO pEKo- nokasaiu, 4To 3G QeKTbl MOryT OBITH Pa3JIUYHBI B
merganusiv World Health Organization (BO3), 3aBHCHMOCTH OT THIIa MyKH (BBICILIHIA / IEPBBIi COPT),
MpOMBIIUICHHAS (OPTHU(HUKAIMST MyKH BUTAMUHAMU U (dopMbI 100aBOK M HMX KOHIICHTPAIHid, [TO3TOMY,
MUHEpallaMl — 3TO MPOCTOW, JOCTYMHBIH U TpeOyeTcsl KOMIUIEKCHBIM MOAX0J K pa3zpaboTke
MacIITaOUpyeMblid CLIOCOO MOBBICUTH COJIEPKAHUE TEXHOJIOTHUECKOH CXEeMbl M HOPMATUBHBIX Tpe-
HEO0OXOJMMBIX HYTPHEHTOB B paIFiOHE TTPH MHUHH- ooBanwmii [11-14].
MaJbHBIX pUCKax [4, 5]. B Kazaxcrane HaOmromaercst BEICOKAS TOJIS
OnHUM W3 COBPEMEHHBIX HaIPaBJICHUHN MPOMBIIUICHHO IlepepadaThIBAEMOM MyKHU B palliOHE
sBisieTcss OnopopTHUKAMSA U TEXHOJIOTHYECKOEe HACEJICHHs], & TAKKE CYILIECTBYIOIINE HHUTMATHBBI 110
oOoraieHue celieHa B 3epHE M MYKE, TTOCKOJbKY TapMOHH3AIMK CTaHJAPTOB W TporpamMm (opTH-
CelieH UrpaeT BaXHYIO POJIb B aHTHOKCHJIAHTHOM ¢ukauuu B LlenTpanbsHoii A3uu, 9T0 NOAYEPKUBACT
3amMTe W MeTadoiM3Me 4YeloBeKa. Arpo- u NPaKTUYECKYI0 BAXKHOCTh pPa3pabOTKH aJanTH-
TEXHOJIOTHYECKasi OHOPOPTUDUKAIMS TTO3BOJISIOT POBaHHBIX TEXHOJOTMYECKUX M HOPMATHUBHBIX
MOBBICHTh  COJICp)KaHUE cejleHa B 3epHE U pewennii At popTUPHUKALNY MIIEHUIHOH MYKH C
nocjenyomed MyKe ¢ NPHEMIIEMON CTENEHBIO YUYETOM JIOKATBHBIX YCIIOBUI M HAIMYHBIX PEMHUKCOB
yAep)KaHUS TPU TOMOJE U BBIIEYKE, YTO (mammpumep, KazVit) [15, 16].
JOKYMEHTHPOBAHO B psifie uccienopanuii [6, 7]. B To Takum oOpa3om, mpobOIEeMHAs CHTYyaIus
e BpeMsi HCCIIEA0BaHMs IOKA3bIBAIOT, YTO hopMa U (opMmHpyeTCcs U3 CoueTaHus] HECKOJIBKHX (PaKTOPOB:
TOYKa BHECEHUS (arPOHOMUYECKHE METOJIbI, IPEea- nepBbIi (HaKTOp - TOTEPH MHUKPOHYTPHEHTOB NPU
BapHUTEJIbHOE O0OTallleHue MYKH WIH MPSIMOe noMoJie W TiepepaboTKe 3epHa, BTOPOW — HEoO-
BHECCHHE MPEMHUKCOB) BIUSIOT Ha COJIEPKAHUE U XOAMMOCTb  TIOBBILICHUS ~ MHKPOHYTPHEHTHON
criequUKaImIo cereHa B KOHEYHOM IPOAYKTE U Ha TUIOTHOCTH MAacCOBO MOTPEOSIEMBIX MPOIYKTOB,
ero TeXHOJIOrHYecKHe cBoiicTaa [8, 9]. Tpetuil (QaxkTop - HEXBaTKa KOMIUIEKCHBIX TeX-
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HOJIOTUYECKHX UCCIICAOBAHUI 1 HOPMATUBHOM 0a3bl,
YYHUTHIBAIOMINX BIHMSHUE OOOTAIleHUs] Ha Peoiio-
rUyYecKre u xiebomnekapHsle mokazarenu. OTcrona
BBITEKACT I1C/1b HAIIIMX UCCIICIOBAHUI - pa3padoTKa
TEXHOJOTHYECKUX PEIIeHUH 110 00OTaIIeHHIO TIIIe-
HUYHOH MYKH OpPTaHMYECKHM CEJIEHOM U KOM-
TUIEKCHOW BUTaMHUHHO-MHUHEPATBbHOW J00OaBKOH
KazVit ¢ omenkoit ux BIMSHUSA HA PEOJOTHUECKIE
TapaMeTpsl TeCTa, COXPAHHOCTH MUKPOHYTPHEHTOB B
TOTOBOW MPOAYKIMU — Xje0a U XJeO00yIOUHBIX
W3/IeNHIA, a TaKXkKe, 000CHOBAHHEM TEXHOJIOTHUECKUX
MapaMeTpoB, HEOOXOMUMBIX U TPOMBITILIEHHON
peanuzanyy mpouecca W MpeAcTaBIeHUEM paspa-
0OTaHHOW HAMU TOJHOW TEXHOJIOTUYECKOU CXEMBI
MPOM3BOACTBA XJieba W3 O0OOTamEHHON MYKH,
BKJTFOYAIOIIEH MOCIIeIOBATENIFHOCTH BCEX ATAIOB - OT
JIO3UPOBAHUS U CMEIIIMBAHUS JIOOABOK JIO BBIIICUKHU U
KOHTPOJIS KAUeCTBa TOTOBOTO U3ICIUSIY.

Mamepuasnvt u Memoowvt Ucce008aHUl

[NoxroroBka 00pa3nOB MyKH MIICHIYHOH ABYX
COpPTOB, OOOTalleHWe M HWCCIIEOBAHUE PEOJIOTH-
YeCKUX  CBOWCTB  TecTa  MPOBOAWINCH B
MPOM3BOJCTBEHHON J1a00PaTOPHH MYKOMOJIBHOTO
nexa TOO «Epacbut 2030» (npou3BoiIcTBEHHAs Oa3a
rccnenoBanui, T. LIIBIMKEHT), TOATOTOBKA TECTa U3
MYyKH 000TalllcHHOM M BhINIeYKa Xjieba Ha Kadeape
«Texnonorust M 06€30MACHOCTH MHUIIEBBIX MPO-
IykToB» KazaxCkoro HaIioHAJIBHOTO arpapHOro
HCCIIeIOBATEIILCKOTO YHUBepcHuTeTa (T. AJIMAThI),
AQHATMTUYECKAs! OLICHKA KayecTBa 00pa3IoB rOTOBOM
MPOJYKIIMKA BHIMOJNHAJIACh B aKKPEAUTOBAHHOMN
nmaboparopur AJMATHHCKOTO TEXHOJIOTHYECKOTO
yHHBepcuTeTa (T. AIMaThl).

Hcxonnple MaTepualbl: B Ka4eCTBE OCHOB-
HOTO CBIPbsI HCTIOJIB30BAIICH 00Pa3Ibl MIIIEHNIHON
MYKH BBICIIIETO U MEPBOTO COPTa TOPTOBOM MapKu
«MasikyM-ACTBIK», TIPOU3BOMMON Ha MPEATIPUITHN
TOO «Epacsut 2030» 13 TBEPIBIX COPTOB MIIIEHULTBL.
OU3NKO-XUMHYECKAN COCTaB 00pa3IoB B 3aBU-
CHUMOCTH OT COPTa UMEET OTIIMIHS IO COJICPKAHHIO
Oenka, BIAXHOCTH, 30JILHOCTH, KpaxMana W
BOJIOTIOTJIONICHNI0. (DU3NKO-XUMHYECKUAE Xapak-
TEPUCTHKH MYKH Bbiciiero copta (OOpasen Nel):
BiakHOCTh 14,9%, Genok 14,26%, 3ompH0CTh 0,27%),
kpaxman 72,7%, Boponornomenue 62,0%. Myka
niepBoro copta (Obpazer No2) ¢ BiakHocTsiO 14,9%,
oenka - 15,73%, 3onpHOCTRIO 0,40%, Kpaxmaiom
71,1%, Bomororomierrem 62,9% [16].

BemecrtBamu it oborameHust SBISIFOTCS
cenmeH B ¢opme ceneHomernonnHa (L-Seleno-
methionine) u MuHepaIbHO-BUTAMHHHBIN KOMILICKC
KAZvit 28190, kazaxcranckoro tpoussoautesast TOO
«DeutschStandatd», B coctaBe koToporo cozaep-
*kurcd, B 1/100r - xxenesza 33-36, nunka 14,5-16,
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putamuua Bl 1,3-1,6, Buramuna B2 2-2,4, auanuna
6,7-7,5 u ponueBoii kucnote 1-1,3.

[Ipomecc oboramenust myku. Oboramenue
MYKH{ TPOBOJIMIIOCH METO/IOM CYXOTO CMELIMBAHHS,
o0ecrieyrBalONUIMM PaBHOMEPHOE paclpeaeieHue
MHUKPOHYTPUEHTOB B 00BEMe nponykra. Ilepen
BBEJICHUEM B OCHOBHYIO MapTHIO 00pa3loB MYKHU,
JI00aBKM TOABEPTaluCh MpPEABAPUTEIBHON TOMO-
TeHN3aLMU: HABECKY OPraHUYEeCKOro ceyeHa B opme
L-Selenomethionine u MuHepamsHO-BUTAMUHHBIIMA
kommieke KAZvit 28190 TimarensHo mepeme-
mmBaiy ¢ 1-2% MyK#H JI0 IOTyYeHUs! OTHOPOTHOTO
MpeBAPUTEIILHOTO MpeMukca. Takod mnoaxon
MpeoTBpallial arioMepanyio 4acTul U obecre-
4yrBaj cTabuibHOE KadecTBO oboramenus. [loaro-
TOBJICHHBIM TPEMUKC BHOCHJIH B OCHOBHOHW 00BEM
MYKH (OTAETBHO AJSl MyKH BBICIIEIO M IIEPBOTO
COPTOB) B paCUETHBIX JO3UPOBKAX:

-7utst MyKH BhIcIiero copta (O6pazert Nel): 0,15
mr ceneHa Ha 100 r myku u 10—-15 mr xommekca
KAZvit 28190 na 100 r mykwu;

- Myku niepBoro copta (Oopaser; No2):
0,015 mr cernena Ha 100 r myxu 1 10-15 Mr koMIIIeKCa
KAZvit 28190 na 100 r myku.

CMenBaHKe BBHIONHSUIA B 1a00paTOpHOM
CMecHTeIe TIPH TTOCTOSHHOM CKOPOCTH BpareHus 60
+ 5 o0/mMuH B Teuenue 10 MmHYT - mapamerp,
COOTBETCTBYIOUIMH PEKOMEHIALIUSM 110 BBEICHUIO
MHUKPOMHIPEANEHTOB B XJIEOONEKapHOE CHIPHE U
o0ecreynBaoLINid OTHOPOAHOCTh PACHPEAEICHUs
aKTHBHBIX KOMIIOHEHTOB [17, 18].

[Mocrie cMemmBaHus KaXkaas mapTHs 00pasna
OLICHUBAJIACh BU3YAJIbHO U MOJBEPIranach KOHTPOIIO
COJICpKaHUsl MHUKPOHYTPHUEHTOB: MHHEPaTbHBIX
snemeHToB 1Mo ['OCT 12341-2013, BuTaMHUHOB
rpymmsl B mo 'OCT 31483-2012, uto noaTrsepxaasio
HpaBIJIbHOCTH BHECeHHs ceieHa u KAZVit, a Taroke
PaBHOMEPHOCTH pacrpeseneHus 1006aBok. Obora-
HIEHHBIE 00pa3Lbl MyKH Jajee UCIIOIb30BAIIMCH IS
MPUTOTOBJICHHUS TECTA U BBIIIEYKH XJIe0a.

IMogroroBka Tecta. TecTo TOTOBHIOCH
CTaH/IAPTHBIM CITIOCOOOM € Omapoii 1 (epMeHTarueH,
C COOJIOICHUEM TEMIIEPAaTYPHOTO M BPEMEHHOTO
PEKUMOB, HEOOXOUMBIX IS aKTHBALUK (PEPMEHTOB
U (QopMUpOBaHUS ONTUMAILHOW  CTPYKTYpPBI
KJIeKoBHUHBL. Onapa roToBUWiIach NpH BliaxkHOCTH S0—
52% u BeIIEepxMBaiack 44,5 yaca npu Temreparype
28-30 °C. OcHOBHOI1 3aMeC TIPOBOIMIICS B TeUCHHE 6-
8 MUHYT B MHTEHCHBHOM PEXUME, 00eCIIEUNBAIOIIIEM
pasBUTHE KJIEHKOBUHHOTO Kapkaca. [locie 3ameca
Temreparypa tecta cocrapisiia 28-30 °C. bpoxkenue
ocymecTsuioch B Tederre 90 MUHYT ¢ OTHOpa30BOH
oOMuHKOH 4epe3 45 munyT. PaccTolika 3aroToBok
npoBoaunack npu 35-38 °C U OTHOCUTENHHOMU
Binaknoct 75-80% B teuenue 5060 MuHyT, 4TO
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MO3BOJISUIO YUUTHIBATH OCOOCHHOCTH PEONIOTHYECKUX
nokazaTeseil 000TramEHHOro TeCTa - COXpaHEeHHe
pactsukumocth (89-97 mm) u cubl Tecta (440-466
em.).

[Tocre MpHUTOTOBNEHUS TecTa U3 KaXKIOTO
obpasma ObUTH TIPOBEIEHBI HCCIICIOBAHUSI PEO-
JIOTMYECKUX TMOKa3aTesiel, BKIIOYas BSI3KOCTH,
IUTACTUYHOCTb, BOJIOIIOTJIONICHHE U 3JIACTHYHOCTb.
s sroro mpuMmensuics ambBeorpad Alveolab
(Chopin Technologies) cornacuo meromuke 1SO
27971:2015 u I'OCT 1SO 5530-4-2014[19, 20]. Taxoii
MOAXOJ TO3BOJISUT  OLEHUTH TEXHOJIOTHYECKYIO
MPUTOAHOCTD TECTA U MPOTHO3UPOBATH €T ITOBECHUE
B mpoliecce GOPMOBKH U BBINIEYKH, 00eCTICUUBast
O0BEKTHBHOE CpaBHEHHE CBOKMCTB TeCTa, MOINY-
YEHHOTO U3 Pa3JINYHBIX COPTOB MYKH C BBEJICHUEM
MHUKpPOHYTPUEHTOB.

B kauecTBe KIIOYEBBIX MapamMeTpoOB OIpe-
nemst - sHepruto  aedopmarmu  tecra (W),
XapaKTepU3YIOIIyI0 CHIY MYKH, COIPOTHBICHHE
Tecta pactsbkeHuto (P), oTpaxaroliee yrnpyrocrhb;
BEJIMUMHY pacTspkuMoctH (L), a Taxoke uX COOTHO-
renne P/L, ciry»xaiiiee HHTErpaabHBIM ITOKa3aTeeM
AMAaCTHYHOCTH TECTOBOW cucTeMbl. COBOKYITHOCTh
9TUX TIOKa3aTeNei MO3BONSET OLCHUTH CIIOCOOHOCTh
TecTa K PaCTSDKEHUIO, YCTOMYUBOCTD K Pa3pbIBy H
alanTalyio K TEXHOJIOTMYECKUM Harpy3kaMm Ha
JTanax pacCTOMKH U BBITIEUKH.

V3mepeHuss TPOBOIWIM B TPEXKPAaTHOU
MOBTOPHOCTH C MOCJIEAYIOIIMM PacyeTOM CPETHHX
3HAYEHUH U CTaHJApTHBIX OTKJIOHEHWH. Peosnoru-
YeCKHe UCTIBITAaHHsI OCYIIECTBIISUIA HE MO3/THEE YeM
yepe3 2 gaca 1oclie 3aMeca Tecta rnpu temreparype 20
+ 1 °C, 4To 00ecrneunBaio BOCIPOU3BOIUMOCTD H
COIOCTaBIUMOCTb Pe3yJbTaToB. [Jist JONONHUTENh-
HOM OIICHKU CTaOMIIBHOCTH OENTKOBOM MaTpHIIbI YacTh
00pa3oB aHATU3UPOBAIIM METOIOM HH(PAKPACHOU
criekTpockoriu ¢ Dypwe-nipeodpazobanmem (FTIR) ¢
LENbI0 BBISBICHHUS BO3MOXKHBIX M3MEHEHHH B
o0yacTH aMUAHBIX Tpymn O0enkoB. Peonoruueckue
CBOWCTBA TE€CTa HCCIICJOBAIU C HCIIOIH30BaAHUEM
ampBeorpada AlveoLab (Chopin Technologies),
MPECTaBIISIIONIET0 COOOH KOMIUIEKCHYIO CHCTEMY,
BKJIIOYAIOIIYIO TECTOMECUIIBHBIN OJIOK € BBITSHKHBIM
KaHaJIOM, YCTPOHCTBO I (POPMHUPOBAHUS U HA/TyBa
TECTOBBIX 3arOTOBOK, H3MEPHUTENbHBIA MOIYIIb JUIS
perucTpanyy JaBJIEHHs, a TaKKe MPOrpaMMHO-
armapatHeiil komiuieke Alveolink mis o6paboTku 1
BU3yaJu3alluu JIaHHBIX. B mponecce ucnbITaHUN
(hopmupoBaNIKCh anbBeorpapuUECcKre KpUBBIE, KO-
TOpBbIE aBTOMATUYECKH OTOOpaKAIMCh HA JKpaHe
KOMIIBIOTEPA U COXPAHSITUCh B BUJIE CTAHIAPTHBIX
MIPOTOKOJIOB aHANIM3a AJISl KaKJ0r0 o0pasia.

[MoaroroBky npo0 Ajst anbBeorpaguIecKoro
aHaNM3a BBINOJHSIA B COOTBETCTBUH C Tpebo-
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BaHusMu craHgapra 1SO 27971. Ilpouenypa
BKJTIOYaJIa HECKOJIBKO MOCIIEIOBATEBHBIX ATarnoB. Ha
MEPBOM dTane OCYIIECTBISUIM MOATOTOBKY KOM-
MOHEHTOB: HaBecKy 250 T MyKH, MPUTOTOBJICHHUE
2,5%-HOro pacTBOpa XJIOpHAa HATPUS Ha
JUCTUJLTMPOBAHHON BOJIC W BHECEHHE 00OTamaro-
mMX 100aBOK - celeHa M BATAMUHHO-MUHEPATBHOTO
komuiekca KAZvit 28190 B pacuéTHBIX KOJIH-
yecTBaX. lemrmeparypa BCEX HWHIPEIUCHTOB
nojyiep kuBasiack B muanasone 23-25 °C. Kommeke
KAZvit BBoaMIH, COTTIACHO YTBEPIKACHHOMN perien-
type u3 pacuéra 150 r va 1 T myku (15 mr Ha 100 1).
J1ns KOHTPONBHBIX 00pa3LoB O3 00oraIeHns B MyKy
BhIcIero copra go6asisuiu 0,15 mr cenena u 15 mr
KAZvit na 100 r Mmykwu, a Ju1sl MyKH TIEPBOTO COPTA -
0,015 mr cenena u 15 mr KAZvit.

Ha BTOpOM 3Tame ompenensii BOAOMOT-
JIOIIAOLIYIO CIIOCOOHOCTh MYKH, KOTOPYIO YCTaHAB-
JUBaJI aBTOMATHUYECKH B XOJI¢ KATUOPOBOYHOTO
3ameca MO0 BPYUHYIO; OpHEHTHPOBOYHBIH AMAIa3oH
coctaBisut 50-58 % BojaBI OT Maccel MyKu. [asee
MIPOBOJIMIIN 3aMeC TecTa B TeueHue 8 MHUHYT (£15
CEKYHJI) C UCIOJIb30BAHUEM BCTPOCHHOTO TECTOMECA
anbBeorpada. ['0ToBoe TECTO JOMMKHO OBIIIO UIMETh
OJTHOPOJIHYIO CTPYKTYPY, MIAJAKYIO TTOBEPXHOCTh U
OTCYTCTBHE JTUTKOCTH.

CrieyroIuM 3TaroM sBISIOCh (POPMOBAHUE
TECTOBBIX 3aroTOBOK: W3 TeCTa MOJy4Yald TsTh
OJIMHAKOBBIX JICTICIIEK THAMETPOM OKOJIO 4 CM U
TOJIUHON 1-2 MM ¢ POBHOI MOBEPXHOCTHIO 0€3
TpellMH W mny3blpeid. Ilocne 3Toro 3aroToBKU
MOABEPraiu paccToike B TeueHue 20 MUHYT IpU
temrneparype 25 + 0,5 °C u OTHOCHTEIBHOM
BIIaXHOCTH 75-85 %, uTo obecmneumBano cradu-
JIM3AIIHI0 KIICHKOBUHHOT'O KapKaca.

3aKITFOUHTENBHBIN JTAll aHATM3a 3aKITF0Yascs B
WCTIBITAHUH PACCTOSHHBIX 3arOTOBOK MYyTEM HarHe-
TaHWS BO3yXa JI0 MOMEHTa MX pa3pbiBa. B xome
JIAHHOTO IpoIiecca MPHOOp aBTOMATHUECKU PETUC-
TPUPOBAII TApaMeTPhI ieopMaIiu U (GOpMUPOBaIT
abBeOrpaMMy, Ha OCHOBE KOTOPOH PAaCcCCUUTHIBAINCH
OCHOBHBIE PEOJIOTUYECKHE XapaKTepUCTHKu. biaro-
Jlapsi aBTOMATUYECKOMY KOHTPOJIIO TeMIepaTyphl 1
BIQXXHOCTH BO3AyXa pE3yJlbTaThl HW3MEPCHHN
OTJINYAINCH BHICOKOH TOYHOCTBIO U HE 3aBUCEIH OT
BHEIITHHUX yCIOBHHA. [0 uTOram KaxkJ1oro HCIbITaHHS
(hopMHUpOBaJICS CTAHIAPTHBIA CEPTUHKAT aHATIM3A C
pe3yJibTaTaMy U3MEPEHU.

®opmupoBaHUE U Bbledka TecTa. ['oToBOE
TECTO JENWIOCh Ha 3aroTOBKH, (HOpPMOBAIOCH U
HampaBsUIoch Ha paccroiiky npu 35-38 °C u
oTHocuTeNnbHOU BiakaoctH 75-80% B Teuenne 50-60
MuHYT. Takue yclioBus 00eCIeYMBarOT CTaOMIIEHOE
pa3BHUTHE KIICHKOBHHBI 1 PABHOMEPHOE HAKOILICHUC
ra3oBoil (a3pl. BrITieuka mpoBoauIach B KOHBEK-
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HUOHHOH xnebonekapHoit neun npu 200-220°C B
TeueHue 28-32 MuHyT. KOHTpOIHpyeMblii TETI0BOM
pexuM obecrieurBan (POPMUPOBAHUE XaPAKTEPHON
3JIACTUYHOM ITOPUCTOU CTPYKTYPBI MSIKHUILIA, POBHOU
30JIOTUCTON KOPKU U CIIOCOOCTBOBAJI COXPAaHEHHIO
OpraHIYecKUX (JOpM CelleHa ¥ BUTAMHHOB IpyTITHI B.

Memooul oyenku kawecmea 20moguix u30enu.
KagecTBo x71€0a o1ieHUBaIOCH C UCTIOJIL30BAHUEM
CTaHIAPTU3UPOBAaHHBIX MeToOuK. OmpeneneHue
MHUHEPAJIBHBIX 3JIEMEHTOB OCYILECTBIISUIN COTIaCHO
I'OCT 12341-2013, conepkaHue BUTAMHUHOB - 110
I'OCT 31483-2012. OpraHoienTHYECKHE Xapak-
TEPUCTHUKY aHATN3UPOBATH B cooTBeTcTBHH ¢ ' OCT
5667-2022. ®Du3NKO-XMMHYECKUE TOKa3aTelH
(BIAXKHOCTB, KHCIOTHOCTb, MOPUCTOCTH, OOIIMIA
BBIXOJI) ONpPENeIIUIM 10 ACHCTBYIOIINM HOPMaTHBAM,
YTO0 00ECIEUHBAJIO COMOCTABUMOCTD IOTYYEHHBIX

helot

FRANCE “

Alveol=R

|

JTAHHBIX C HAIMOHAJIBHBIMU M MEXAYHapOIHBIMH
TpeOOBaAHMSIMH.

Pezynvmamot u ux oocysrxcoenue

OpHUM U3 OCHOBHBIX 3TaIloB JaHHOW paboThI
SIBJISUTACH OIEHKA KadecTBa TECTa, PUTOTOBIEHHOTO
W3 MyKH, OOOTaIlleHHON CeleHOM W MHHEPaJIbHO-
BUTAMUHHON JTOOABKOW W €ro TEXHOJIOTMYECKOU
MIPUTOAHOCTH TS TIOTY9IEHUS TOTOBOTO MPOIYKTa —
x1ieba, ¢ TpeOyeMbIMU MOTPEOUTETHCKUMH XapaKTe-
pucTukamu. J71si MpOrHO3MPOBaHUS TTOBEICHHUS TECTa
MPY M3rOTOBIICHUH XJieOa ObLT MPUMEHEH allbBEo-
rpadadeckuii METOI OTPEAETICHHS €r0 KIFOYEBBIX
PEOJIOTNYECKUX MoKa3aTenel — BSI3KOCTH, IIacTHY-
HOCTH, BOJIOTIOTJIOIIEHHS U 3TaCTUYHOCTH.

Ha pucynke 1 mpencraBieHbl pe3ysbTaThbl
anpBeorpadudeckoro aHammza o0pasros Nel (a) i No2

vit120

a) O6pa3zery Tecta Nel U3 MyKH BBICIIETO cOpTa
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6) O6pazen Tecta No2 n3 myxu 1 copra

Pucynok 1. AnpBeorpagudeckne KprBble 00pa3IoB TecTa U3 00OTaeHHON MyKH

PesynbTaThl anmbBeorpauueckoro aHanmsa,
nokaszaiii, 4to jis oOpasma tecta Nel, mpwro-
TOBJICHHOTO Ha OCHOBE MYKH BBICIIETO COpPTa C
J00AaBJIEHUEM CeJieHa U BUTaAMHUHHO-MUHEPAJIHHOTO
komriekca KAZvit, yCTaHOBJEHBI CIEIYIOIIUES
PEOJIOTMYECKHE XapaKTePUCTHKU: YIIPYTOCTh TECTa
cocraBmiia 133 MM, pacTsHKUMOCTB - 75 MM, HHICKC
sjacTHyHoCcTH - 62,6 %, cuma tecta - 388 en.,
mokazarenb G - 19,2, a ornomenve P/L moctwrio 1,77.

B o6pasiie Tecta No2, morydeHHOM U3 MYKH
MIEPBOTO COpTa MPH AHAIOTUYHOM OOOTAICHUH,
3HAYCHUS! PEOJIOTMYECKUX XaPAKTEPUCTUK OTIIH-
yajiuch Oosiee  COATaHCHUPOBAHHBIM  IPOQPUIIEM:
ynpyrocts coctaBmia 130 MM, pacTsmxuMocTs - 94
MM, MHJIEKC DIacTHYHOCTH -66,4 %, cua Tecta - 466
en., mokasarens G -21,5, npu coornomenun P/L,
paBHoMm 1,36.
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AHaln3 3KCIIEPUMEHTAIBHBIX PE3YIbTaTOB
MOKa3ajl, 4TO TECTO, MPUTOTOBIEHHOE W3 MYKH
MepBoro copra, obmagaer Ooyiee BBICOKOW CTa-
OMJIBHOCTBIO PEOJIOIMYECKHUX XaAPAKTEPUCTHK IPHU
MHUKPOHYTPUEHTHOM OOOTallleHHH. DTO MOATBEP-
KJIAETCS  COXPAaHCHHWEM  BBICOKMX  3HAYCHUU
pactspkumoct (L = 94 mm) u bl Tecta (W = 466
€l.) TpH YMEPEHHBIX H3MEHEHUSX IOKa3aTels
ynpyrocta (P = 130 mwm). HanmpoTtus, mist myku
BBICIIIETO COpTa OTMEYEHa OoJiee BBIPAXKCHHAS
YyBCTBHUTEJILHOCTh K BBEACHHUIO N00ABOK: YBEIH-
YeHHe yIpyrocTH Tecta 10 133 MM ConpoBOXAANIOCH
CHIDKEHHEM CHJIBI TecTa J10 388 e/, ¥ yMEHbIIIEHUEM
pacTsHKMMOCTH A0 75 MM, 4YTO YKas3blBaeT Ha
(hopmupoBaHue Oosee KECTKOH U MEHEe TIACTHIHON
CTPYKTYpBI TECTa.

B 1nemoM, pe3yiapTaThl IOATBEPKAAIOT
1esecoo0pa3HOCTh MPUMEHEHHST OpraHu4ecKoro
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ceineHa B couetaHuu ¢ koMmmuiekcoM KAZvit musa
MIPOM3BOACTBA (PYHKIIMOHATIHHBIX XJI€000YIOTHBIX
W37ICNNH, BKITIOYas Xj1e0, 0e3 3aMETHOrO YX Y/ IIIICHHS
TEXHOJOTHMYECKUX XapaKTePUCTUK TecTa. BeIOOp
copTa MYyKH TMpPH OTOM BBICTYNAeT BaKHBIM
WHCTPYMEHTOM PETYJIHPOBAHUS TEKCTYPHBIX CBOMCTB
KOHEYHOT'O ITPOJIYKTa, TIO3BOJISS MTOIY4aTh W3ICITHSI,

Kak ¢ OoJjiee IJIOTHOM, TaKk M ¢ Oojee MATKOM U 1.

MOPUCTOM CTPYKTYPOIL.

Tabmina 1. Pe3ynbTartel UCTIBITAHNI TOTOBOM MPOMYKIMH (XJ1€0a) 13 000TaIleHHOH MyKH

Brusinue peonocuueckux ceoticme mecma Ha
Kauecmeo 0bocawénnoco xneba. Pe3yabTaTsl aHAIN3a
TOTOBOW MPOAYKIIMU — XJie0a, MOJIYYSHHOTO ITOCIIe
BBITICUKH, B aKKPEAUTOBAHHON 1abopatopun ATY
(ITpoTokon ncbrranmid Ne 1007 ot 12.09.2025 1. ms
obpasma Ne 1, IIpotokon ucnerranmii Ne 1008 ot
12.09.2025 r. nist oOpasia Ne2), cBeieHbI B TaOIHUITY

IToxazarenmn

Xneb u3 o6pasna tecta Nel

Xneb u3 obpasma recta N2

DU3HKO-XUMHUECCKHUEC:

MaccoBas nomns 6enka, % 8,70+0,09 9,38+0,10
MaccoBas gous xxupa, % 4,11+0,04 1,84+0,02
MaccoBas 1o yrieBoaoB, % 44,52+0,42 42,63+0,39
Maccosas nomnst Baaru, % 40,91+0,50 44,32+0,45
Kucnotrocts, °T 1,7 2,2
Iopucrocts, % 65,71 64,97
DHepreTuveckas IEHHOCTb, KKa 238,74 213,94
MuHepanbHBIE JIEMEHTHI:
Keneso, mr/100r 1,95+0,02 1,87+0,02
uuk, mr/100r 0,52+0,006 0,49+0,005
Cenen, mr/100r 0,049+0,0005 0,057+0,0005

ToxkcHYHBIE 2JICMEHTHI:

-LiBer
-Bkyc

-3amax
CocTostHHE MAKHIIA:
-MIPOIIEYCHHOCTh

-1pomec

-TIOPHCTOCTH

¢dbopme, B KOTOpOil MpoOBO-
JIUJIACh BBIIEYKA
CBETJIO-XKEJIThII
CBOMCTBEHHBIN JAHHOMY BUY
u3zenusi, 0e3 MOCTOPOHHETO
MIPUBKYCa CBOWCTBEHHBIN JaH-
HOMY BHJy U3JIENUS

MPOTIEYEHHBbIN, HE BIAXHBIN
Ha OIIyTh

0e3 KOMOYKOB M CJENOB
Henpomeca

pasBuTasi, 6€3 MyCTOT U yIJIOT-
HEHUH

Pb, mr/kr He obnapyxeHo He o6HapyxeHO
Cd, mr/kr He obnapyxeHo He o6HapyxeHO
Hg, mr/kr He obHapyxeHo He o6Hapy»xeHO
AS, Mr/KT He obHapyxeHo He o6Hapy»xeHO
BuramuHsr:
B: 0,408+0,081 0,395+0,079
B 0,239+0,100 0,221+0,092
Bs 4,40+0,88 4,03+0,80
Bs 0,551+0,110 0,519+0,104
Bs 0,106+0,021 0,101+0,020
B 0,084+0,016 0,088+0,017
OpraHoJienTu4ecKue MoKa3aTelu:
- Baemnuii Bug COOTBETCTBYIOIIAsA  XJIEOHOW | COOTBETCTBYIOIAS XJIeOHOM

(dhopme, B KOTOPOI MPOBOAUIACH
BBITICYKA

CBETJIO-)KEJITbI CBOMCTBEHHBIN
JIaHHOMY BHAY wu3aenus, 0e3
MMOCTOPOHHETO TPHBKYCa CBOW-
CTBCHHBI  JaHHOMY  BHUAY
W3CTHS

MPOTICUEHHBIN, HE BJIAXKHBIN Ha
OLIyIb

6e3 KOMOYKOB H CIIEZIOB HETIPO-
Meca

pa3BuTas, 6€3 IMyCcToT U YIUIOT-
HEHU
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Pesynbprarel aneBeorpaduuecKoro aHaimza
TecTa, MPUTOTOBICHHOTO M3 OOOTAIIEHHOW MYKH
IBYX COpPTOB, HAIUIM MpsIMOE OTPaKCHHE B
MoKazaTelsIX KauecTBa roTOBOro xjeba. Pasmmuns B
YIOPYTOCTH, PAacCTSHKUMOCTH W CHJIE  TecTa
00yCcIoBIIN 0COOEHHOCTH (POPMHUPOBAHHS CTPYK-
TYpBI MSIKHILA, BIaKHOCTH U KUCIIOTHOCTH U3ACIUI
Mociie BBITIEYKHA. XJ1e0, TOIYYeHHBIH W3 MYyKH
BEICITIETO copTa (0Opaser Nel), XapakTepu30BaICs
MPaBUILHOM (OPMOM, COOTBETCTBYIOIICH HCIIOJIb-
3yeMOi MeTaJuIn4ecKoi ¢opMme A BBIICUKH,
CBETJIO-KENTHIM IBETOM KOPKH W BBIPAKEHHBIMU
CBOWCTBEHHBIMH BKYCO-apOMaTHYECKHMH Xapak-
TEPUCTHKAMHU 0e3 TOCTOPOHHHUX TIPUBKYCOB U
3amaxoB. MSIKUII OBLT TIOTHOCTBIO MPOTICYEHHBIM, He
JUTKAM Ha OIIyIb, C PaBHOMEPHOH, XOpPOIIO
Pa3BHUTOM MOPUCTOCTHIO O€3 YIUIOTHEHUH U MyCTOT.
MaccoBas mons Biaru cocrasuia 40,93 + 0,5%,
KucnoTHOCTh — 1,7°T, mopuctocTs — 65,71%.

Yka3aHHbIE XapaKTEePUCTHKH COTJIACYIOTCS C
PEONOTHYECKUMHU TMapaMeTpaMHu TecTa JaHHOTO
oOpa3ma, A KOTOPOro OBUIO  XapaKTEepHO
noBeienne ynpyroctu (P = 133 mMm) npm
OJIHOBPEMEHHOM CHIKEHHH pacTspkumocT (L = 75
MM) u crtel Tecta (W = 388). Takas komOHHAIIHS
CBOWMCTB CITOCOOCTBOBaja (OPMHUPOBAHHUIO CTa-
OWIIBHOM, HO HECKOJIBKO 00JIee TIOTHOM CTPYKTYPBI
MSIKWIIA ¥ yMEPEHHOW BIAXHOCTH T'OTOBOTO
W3JIeTTHSL.

X1eb u3 Myku nepsoro copra (oopazer; Ne2),
TakKke OOOTAIIEHHOW CEIeHOM W KOMILIEKCOM
KAZvit 28190, obmaman aHaTOTHYHBIMH OPTaHO-
JNENTHYECKUMHU XapaKTePUCTUKAMHK: TPABHILHON
(hopMoii, paBHOMEPHOH OKpacKOW KOpPKH, Xapak-
TEPHBIM BKycoM M 3amaxoM. OJHaKo JaHHBIA
obpasel| oTi4asIcs 00Jiee BBICOKON MacCOBOM JIoJei
Briaru (44,32 + 0,45%) u xuciaoraocThio (2,2°T), npu
OM3KKX 3HAUCHUsIX mopuctocTu (64,97%).

[ToBbIIeHHasT BIaXXHOCTh W OoJjiee BBIpa-
YKEHHAs! KUCJIOTHOCTB XJie0a U3 MyKH IIepBOr0O copTa
KOPPENUPYIOT C PEOJIOTMYECKHMMHU CBOMCTBAMH
TecTa, JUIsl KOTOPOro ObuTH 3ahMKCUPOBAHEI O0JIee
BBICOKHE 3Ha4eHHs pacTspkuMoctd (L = 94 mm) u
cwibl Tecta (W = 466) mpu ymepennoit yrpyroctu (P
=130 mm). Takast cTpyKTypa Tecta criocoOCTBOBaja
JydIIeMy yAepKaHHIO ra30B OPOXKEHUS H BIIarH, 4TO
obecnieunsio GoJee MATKUH U IITaCTHYHBIA MSKHIIL

MuHepanbHbIE COCTaB TOTOBBIX H3CIHA
noaTBepAna 3G PEeKTHBHOCTh BHIOPAHHON TEXHO-
norun oOorameHus. B xyiebe U3 MyKu BBICIIETO
copta coneprkanue ceieHa cocraBuio 0,049 + 0,0005
Mmr/100 T, xenesa - 1,95+ 0,02 mr/100 r, 1iuaKa - 0,52
+ 0,006 mr/100 . [{ys1 x31€02a 13 MyKH IIepBOTO COpTa
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OTMEYeHO O0oJjiee BBICOKOE COJEep)KaHHE CeleHa
(0,057 + 0,0005 mr/100 r) mpH COMOCTABUMEIX
3HaueHusx xxenesa (1,87 + 0,02 mr/100 r) u nuHka
(0,49 £ 0,005 mr/100 1), uTO MOXKET OBITH CBA3AHO, C
0COOEHHOCTSIMU ~ OCJIKOBO-KIEHKOBUHHOTO KOM-
IIeKca MyKH IIEPBOTO COPTa M €T0 CIIOCOOHOCTHIO K
yAEpKaHUIO MUKPOHYTPHEHTOB.

Pe3ynbTaThl BBINEUYKH TOATBEPKAAIOT JaH-
HBIE PEOJIOTHYECKOTO aHAJIN3a TECTA U CBUJIECTEIb-
CTBYIOT O TOM, YTO MyKa IEpBOTO COpTa JAEMOH-
CTpupyeT Oojiee BBICOKYI) TEXHOJIOTHYECKYIO
YCTOWYMBOCTh TP MHKPOHYTPHEHTHOM 00OTra-
MEeHUH. OTO BBIPAKACTCS B COXPAHEHUH OITH-
MaJIbHOM CTPYKTYpbl MSKMHINA, ITOBBIIIEHHON
BJIAXKHOCTH U CT36I/IHBHI)IX OPraHOJICTITUYCCKUX
XapaKTepUCTUKAX TOTOBOTO Xi1eba. B To ke Bpems
MyKa BBICIIIETO COpTa 0OecreurnBaeT (JOpMUPOBaHIES
U3JICNUi ¢ OoJiee IIIOTHOM CTPYKTYpOI M MEHBIICH
BJIQYKHOCTBIO, YTO TTO3BOJISICT BapbHPOBATh CBOMCTBA
(YHKIIMOHANBHOTO Xje0a B 3aBUCHMOCTH OT
BBIOPaHHOTO CHIPBSI.

TexHonmornyeckas cxema Mpou3BOICTBA XJicO
3 oboraménHor Myku. lIpoBenéHubie skcmepu-
MCHTAJIBHBIC MCCJICAOBAHUS PEOJIOTMYCCKUX CBOICTB
TeCTa W TIOKa3zaTeliell KauyecTBa TOTOBBIX XJe0O-
OyJMOYHBIX H3IETHH TIO3BOJIMJIM  ONPENEIUThH
palMoOHaJIbHBIE ATANbl TEXHOJIOTMYECKOW CXEMBI
MPOM3BOJICTBA Xje0a W3 MyKH, 0OOraméHHON
OPraHWYeCKUM CEJIEHOM W BUTAMHUHHO-MHHEpaIIb-
HoM moOaskoit KAZvit 28190.

HOJ’Iy‘IeHHI)Ie PE3YIbTAThI TMMOCJIYXKUIIN
OCHOBaHHEM s (OPMHUPOBAaHUS IEIOCTHON
TEXHOJIOTUYECKOH MOCIIeI0BaTeNIbHOCTH, 00eCTIeur-
BalolIell COXpaHEHHE TEXHOJOTMYECKHX CBOWCTB
TECTa M BBICOKOE Ka4eCTBO TOTOBOT'O MPOAYKTA.

OTIMYUTENTBHOH OCOOEHHOCTBIO TPEIIOo-
JKEHHOM  TEXHOJIOTMH  SIBJIAETCS  BBEJCHHUE
MHUKPOHYTPUEHTOB Ha CTaJAUU IOATOTOBKA MYKHU
METOIOM CYXOT'0 CMEIINBAHUS C IPEIBAPHTETLHBIM
MOJyYeHUEeM MpeMuKca, 4ro olecrneyuBaeT
PaBHOMEPHOCTh paclpesie]icHus OUOJIOTHIeCcKU
aKTHUBHBIX KOMIIOHEHTOB M CTaOMJILHOCTH TEXHO-
JIOTHYECKUX CBOMCTB TecTa. TeXHOJIOrus mpemyc-
MaTpHUBaeT paslelbHOe NPUTOTOBICHHE TecTa W3
MYKH BBICIIETO ¥ MIEPBOTO COPTOB, 00OTAEHHBIX
OJIMHAKOBBIMHA KOMITOHEHTaMH, 4YTO MO3BOJISET
YUUTBIBATh PA3IMUUsl UX PEOJOTMYECKHX Xapak-
TEPUCTUK U aJallTUPOBATh PEKUMbI TECTOBEACHUA U
BBITICYKH.

Ha pucynke 3 npuBejieHa TEXHOIOTHYECKAs
cxeMa xJyeba U3 MyKd, 0OOTalEHHOW CEJIEHOM H
BUTaMHUHHO-MHUHEpaJbHOW no0aBkoi KAZvit 28190.
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Moaroroeka K oboraweHuio

e [MweHnuHas Myka (BbICLUMIA W nepebiit COPT)

e CeneHcogep>xauii npemumkca (Se + KAZvit 28190)

Ob6oraugeHue MNMpurotoBnexnue tecra Bpo>xeHue u paccroika Tecra Bbineuka
e [lobaeneHue npemukca * 3amec Tecra: e bpoxxeHue: 60-90 MuH, ® Boineyka:
* T=18-22°C @iy 8-10 muH, T=28-30°C T=30-32°C 200-220°C
= e Paccroitka: 30-40 MuH, 25-30 muH
® KOHTpO/Nb paBHOMEpPHOCTU T=35-38°C
pacnpepeneHus ceneHa E
OxnaxkpeHue

® 3amec Tecra:
8-10 muH, T=28-30°C

MpuroToenexue Tecra DopMoBaHME TECTOBbIX 3ar0TOBOK ‘ Bbineuka

o dopmoBaHuMe 1 yknaaka 8 Gopmbl

u crabunuzauyms

® Boineuyka:
200-220°C
25-30 MuH

® OxnaxpaeHwe:
35-40 MuH

Pucynok 3. Texnonorudeckas cxema Mpou3BOACTBa XJ1e0a N3 MyKH, 000TaIlIEHHOM CeIeHOM U BUTAMUHHO-MUHEPaJIbHON

nob6asxkoit KAZvit 28190

[ToaroroBka UHrpeANEHTOB. MyKa: BBICIINI
copt (O6pasen Nel) u niepsiii copt (O0pazen No2).
HobGaBku mms oboramenus: Cenen (L-Seleno-
methionine), MuHEpaIbHO-BUTAMHHHBIN KOMITIIEKC
KAZvit 28190.JTo3uposka Ha 100 T myku: O6paszerr

Nel: cenen 0,030 mr, KAZvit 0,02 %, O6paserr Ne2:
cemmen 0,015 mr, KAZvit 0,02 %. JlosupoBka
HIEPECUNTHIBAETCS IPOIIOPIMOHATILHO Macce MapThH,
KOTOpasi IPUBEJIEHa B TA0HIIE 2.

Ta6smmna 2. [IpuMepsl J03MPOBOK B 3aBUCHMOCTH OT 00beMa HapTHH

Macirad Macca MykH, KT CeneHn (Mr) KAZvit (r) 3amec, MUH TeMlzgp()gTypa
JlabopaTtopHbIit 0,25 0,075 0,05 8-10 23-25
OnBITHBIN 10 3-0,03 2-2,0 8-12 23-25
TponsiteRisit 100-1000 30-300 20-200 SABHCHT 0T 23-25
JIMHUH
[Ipouecc  oOoramenusi. ['omoreHmzanus MporieKaHus MAkuia). Llens: moxydeHne nuanenmii ¢

npemukca: cesed 1 KAZvit cmemmusarorest ¢ 1-2 %
MYKH JI0 OJHOPOJHOTO COCTOsIHWS. BHeceHue B
OCHOBHYIO MYKY: PABHOMEPHOE IIepeMEIIMBAHNE B
cMmecuresie Ha ckopoctd 60 = 5 00/MUH B TeUEeHUE
10 mun. KoHTpoap KadecTBa: MpOBEpKa pacmpe-
JICTICHUs] MUHEPAJIBHBIX AJIEMEHTOB ¥ BUTAMUHOB TI0
I'OCT 12341-2013 u I'OCT 31483-2012.
IlonroroBka Tecta. MeToa: cTaHAAPTHBIN C
omapoii 1 depmenTanueit. [lapamerper: Temmneparypa
Boabl u Tecta 23-25 °C, Bpems 3ameca 8 MUH +
15 cexk, Bogonornomenue: 50-58 %. Tecto hopmu-
pyercs, paccranBaercst 20 mun npu 25 °C u 75-85 %
BiakHocTu. J{ist kaxoro oopasma (Nel u No2) tecto
TOTOBHIIOCH OTJIEIBHO U3 000TaIEHHON MYKH.
Brimeuka. ®opMoBaHue: kBaapaTHas ¢popma
s xie0a. Temrieparypa v BpeMsi: CTaHIAPTHBIC IS
xJieborekapHoi reun (10 oOpa3oBaHUsI KOPKH U
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XapaKTepHOU MOPUCTOMN CTPYKTYpOU M OHHOPOIHOM
KJICHKOBUHOM

Oxnaxaenue u cradunuzanus xieda. [Tocie
BBITICYKH XJIeO M3BJIEKAIN U3 ()OPM M HAIPABIISUTH Ha
CTa/INIO OXJIAKICHUS U CTAOMIIN3AINH CTPYKTYPHI.
OxnaxJaeHue TMPOBOIWUIM TMpU  TEMIEparype
okpyxaroreii cpeapl 18-25 °C u oTHOCHTETHHOU
BII&KHOCTH Bo3ayxa 65-75 % B Teyenue 60120 Mun
B 3aBHCHUMOCTH OT Macchl u (popmbl m3aenuid. B
MpoLEecCe OXIAKIACHHS TPOUCXOAUIIO TIepepacIpe-
JIEJICHNe BJard MEXIy KOPKOM W MSKHIIEM,
cTabunm3anusl TOPHCTOM CTPYKTYpBl M KJEH-
KOBHHHOI'O Kapkaca xJjieba, 4To CHOCOOCTBOBAIIO
(hOPMHUPOBAHUIO YCTOHUUBBIX (PH3HKO-XUMHUYCCKHX
Y OPTaHOJIETITHYECKNX XapaKTePUCTHK. 3aBepIIIeHIe
JAHHOTO 3Tamna o0ecrneyuBalo moiyyeHne xiaeda ¢
PaBHOMEPHOH BIAKHOCTBIO MSIKHUIIIA, BHIPAKEHHOU
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MOPHUCTOCTHIO M COXpaHEHUEM (hOPMBI, TOTOBOTO K
MOCIIEAYIOIEMY KOHTPOJIO Ka4eCcTBa U YIIaKOBKE.

3aknrwuenue

[TpoBenénuple WMccaeOBaHUS TO3BOJIMIN
pa3paboTath W HKCIEPUMEHTAIHPHO 000CHOBATH
TEXHOJOTHIO OOOTamieHnsl MIICHHYHOW MYKH
BBICILIETO U [IEPBOTO COPTOB OPraHUYECKUM CETICHOM
1 KOMIUIEKCHOW BUTaMUHHO-MHHEPAIHHOU T00aB-
koit KazVit, obecrieurBaroIyto CoXpaHeHue Xjie0o-
MeKapHbBIX CBOMCTB MYKH U CTaOMIIBHOCTB TIpoLiecca
TECTONPUTOTOBJIEHHS. Y CTaHOBJIECHO, YTO MHKPO-
HYTPHUEHTHOE O0OTallleHne HE OKAa3bIBAE€T OTPHIIA-
TEJILHOTO BIUSIHUS HA PEOJIOTMYECKUE XapaKTepuc-
TUKH TecTa. HanbonbIryro ycToi4nBOCTh MOKa3ana
MyKa MEePBOTr0 COpPTa, s KOTOPOH PaCTSHIKUMOCTh
TecTa COXpaHsuach Ha ypoBHe 94-97 mm, crma TecTa
cocTaBisuia 70 466 en., a ynpyrocTb U3MeHsIach
He3HaunTebHO (123-127 Mm). 17151 MyKH BBICILIETO
copTa OTMEYEHO HEKOTOPOE CHIKEHHE PaCTSIKU-
MOCTH (10 75 MM) TIpH YBETMYEHUH YIIPYTOCTH (10
133-140 mm), onHako 3Ha4YeHus: cuibl Tecta (388-
440 en.) MOATBEPKIAIOT €€ TEXHOJOTHIECKYIO
MIPUTOTHOCTH T XJIe00oneUeHusl. DKCIIepUMEHTAITh-
Hasl BbITIICUKa Xjie0a U3 000raéHHON MyKH TOKa3aja
COOTBETCTBHE TOTOBBIX W3ICIUN HOPMATHBHBIM
MOKa3aTesiM KadecTBa: TOPHCTOCTh MSKHIIA
cocrasmia 64,97-65,71 %, maccoBast JOJIs BJIaru -
40,93-44,32 %, xkucnornocts -1,7-2,2°T. Oprano-
JIENTUYECKasi OIIEHKa MMOATBepAriIa (OPMHUPOBAHHE
HPONEYEHHOTO MSKHUILA C PA3BUTOMN MOPUCTOCTHIO,
0e3 TMOCTOpOHHEro BKyca H 3amaxa. AHaIu3
XUMHYECKOTO COCTaBa Xxje0a BBISBUI COXPAHEHUE
MUKPOHYTPHUEHTOB TIOCIIE BBIMIEYKU: COJCPIKaHUE
cenena cocrasuio 0,049-0,057 mr/100 T, sxenesa -
1,87-1,95 mr/100 r, muuka -0,49-0,52 mr/100 1, a
TaK)ke BUTAaMUHOB rpymiisl B. [lonydeHnHbie pe3yb-
TaThl TOJATBEPXKAAIOT 3PPEKTUBHOCTL pa3pado-
TaHHOM TE€XHOJIOTUU U BO3MOXHOCTb €€ IMPOMBIIII-
JIEHHOTO TIPUMEHEHHS JIJIs IPOU3BOICTBA (DYHKITHO-
HaJIbHBIX XJICOOOYIOUHBIX U3IEITHH.

Kondumkr narepecon

Bce aBTOpHI IPOYNTAIN TEKCT, 03HAKOMIICHBI
C COJIepXKaHWEM CTaThl M HE UMEIOT KOH(DIHMKTA
WHTEPECOB.

CIIMCOK MCIIOJIb30BAHHOM JINTEPATYPBI

1. CamnoB A.M., laiixerannosa K.@., banry-
s)kuHoBa JK.E. MUccnenoBaHue MyKOMOJIBHBIX U
XJIEOOMEeKapHBIX CBOWCTB HOBOTO BHJA MIICHUYHON
MYKH TIOBBITIICHHOHW THUINEBOHN IIEHHOCTH: MOoHOTpadusl.
— Kocranaii: KPY umenu A. BaiitypceiHoBa, 2022. — 56
c. https://k.twirpx.link/file/4155408/

2. Bouis H.E., Saltzman A. Improving nutrition
through biofortification: A review of evidence from
HarvestPlus, 2003 through 2016 // Global Food

177

Security. - 2017. - Vol. 12. - P. 49-58. DOI: 10.1016/
j.0fs.2017.01.009

3. Bailey R.L., West K.P., Black R.E. The
Epidemiology of Global Micronutrient Deficiencies //
Annals of Nutrition & Metabolism. - 2015. -Vol. 66, No.
2.-P.22-33. DOI: 10.1159/000371618

4. World Health Organization. Fortification of
Wheat Flour with Vitamins and Minerals as a Public
Health Strategy.WHO; 2023. https://www.who.int/
publications/i/item/9789240043398

5. Bhutta Z.A., Das J.K., Rizvi A, et al. Evidence-
based interventions for improvement of maternal and
child nutrition: what can be done and at what cost? The
Lancet. — 2013. — Vol. 382, No. 9890. — P. 452—
477.DOI: 10.1016/S0140-6736(13)60996-4

6. Galinha C., Sanchez-Martinez M., Pacheco
AM.G. et al. Characterization of selenium-enriched
wheat by agronomic biofortification// Journal of Food
Science and Technology. -2015. -VVol.52, No7.—P. 4236-
4245. DOI: 10.1007/s13197-014-1503-7

7. Karaduman Y., et al. Enrichment of a local
sourdough bread with zinc and selenium through the use
of biofortified whole wheat flou// International Journal
of Food Science and Technology. -2023. - Vol.58, No.
9. -P.4562-4571. DOI: 10.1111/ijfs.16556

8. Hart D.J., Fairweather-Tait S.J., Broadley M.R.
et al. Selenium concentration and speciation in
biofortified flour and bread: Retention of selenium
during grain biofortification, processing and production
of Se-enriched food // Food Chemistry. - 2011. -Vol.
126, No.4. - -P. 1771-1778. DOI: 10.1016/j.foodchem.
2010.12.079

9. Rayman M.P. Selenium intake, status, and
health: a complex relationship // Hormones (Athens). -
2020. - Vol. 19, No.1.- P.9-14. DOI: 10.1007/s42000-
019-00125-5

10. KooOxacapoBa, 3., KacemmoBa, M.,
OpsimbeToBa, 1. (2023). Pa3paboTka TEXHONOTHH
MPOU3BOJICTBA HOBOTO BHJAa XJieba ¢ 0OOTameHHBIM
cocraBom//[loxnanst HAH PK. Xumuueckue Hayku. -
2023. - T. 347, Ne (3). —C.134-145. https://doi.org/
10.32014 /2023.2518-1483.231

11.Lamacchia C., Landriscina L., Severini C.,
Caporizzi R., Derossi A. Characterizing the Rheological
and Bread-Making Properties of Wheat Flour Treated by
“Gluten Friendly™” Technology // Foods. - 2021. - Vol.
10, No. 4. - Article 751. DOI: 10.3390/foods10040751

12. Adamczyk G., Posadzka Z., Witczak T.,
Witczak M. Comparison of the Rheological Behavior of
Fortified Rye-Wheat Dough with Buckwheat, Beetroot
and Flax Fiber Powders and Their Effect on the Final
Product // Foods. -2023. -Vol. 12, No. 3. - Article 559.
DOI: 10.3390/foods12030559.

13. Bouaziz F., Ben Abdeddayem A., Koubaa M.,
Ellouz Ghorbel R., Ellouz Chaabouni S. Study on the
effect of wheat bran dietary fiber on the rheological
properties of dough // Foods. - 2020. - Vol. 9, No. 6. -
Article 737. DOI: 10.3390/foods9060737.

14. Ansari F., Pimentel T.C., Pourjafar H.,
Ibrahim S.A., Jafari S.M. The Influence of Prebiotics on
Wheat Flour, Dough, and Bread Properties; Resistant


https://doi.org/10.1159/000371618
https://www.who.int/%20publications/i/item/9789240043398%205
https://www.who.int/%20publications/i/item/9789240043398%205
https://doi.org/10.1007/s42000-019-00125-5
https://doi.org/10.1007/s42000-019-00125-5
https://doi.org/

AJIMATBI TEXHOJIOTUSIBIK YHUBEPCHTETiHIH Xabapubichl. 2026. Nel.,

Starch, Polydextrose, and Inulin // Foods. - 2022. - Vol.

11, No. 21. - Article 3366. DOI: 10.3390/foods
11213366.
15.  OpsnbaeBa K.K., Hazapenko T.A.

I/IHHOBaHI/IOHHLIe TCXHOJIOTUHN 060ra111eH1/151 HNIIEeHU4Y -
HOW MyKHM W3 3epHa muieHunpsl // BectHuk VHHOBa-
uronHoro EBpaswmiickoro ynuBepcurera. -2018. -
Nel(69). -C. 77-82. https://ivestnik.ineu.edu.kz/en
farticle/?id=503

16. Ycenoma XK. H., Tynexbaea A. K., XuneBnu
B. U., Mamaea JI. A. IlpumeHeHue ceneHa ist
060ra1ueH1/151 MNIIEeHUYHOMN MYKHU C IOJTYUYCHUEM KadecC-
TBCHHOIo 110 HOTpeGI/ITeJ'IbCKI/IM XapaKTCPUCTUKaM
KOHCYHOI'O HpOI[yKTa//BeCTHI/IK AJIMaTHHCKOT'O TEXHO-
jJoruueckoro yHuBepcuteTa, 2024. —T.145, Ne3. —
C.112-123.https://www.vestnik-atu.kz/jour/article/view
/2141

17. World Health Organization, Food and
Agriculture Organization of the United Nations.
Guidelines on Food Fortification with Micronutrients.
Geneva: WHO/FAO, 2006. 45 p. https://www.who.int/
publications/i/item/9789241594019

18. TlpaBuma obGoramenus (oprudukammum) u
oOpameHrss Ha  pBIHKE  [HUINEBOW  TPOTYKITHH,
oI KAIIeH 00s13aTeNbHOM ¢dopTudukanmu.
VYTBepKaeHbl MpHUKa3oM M.0. MMHHCTpa 3ApaBo-
oxpanenus Pecrryommku Kazaxcran ot 31 oxtsa0ps 2020
roga Ne KP JICM-176/2020. 3apeructpupoBaH B
MunucrepcrBe toctuin PecnyOnuku Kaszaxcran 5
HostOps 2020 roma Ne 21590. Pexum poctyma:
https://adilet.zan.kz/rus/docs/\V/2000021590
19. 1SO 27971:2023. Cereals and cereal products
Common wheat (Triticumaestivum L.) -
Determination of alveograph properties of dough at
constant hydration from commercial or test flours and
test milling methodology. — Geneva: International
Organization for Standardization, 2015.— 65 p.
https://www. iso.org/ru/standard/82591.html

20. TOCT P 1SO5530-4-99 (MCO 5530-4-91).
Myxka mnmeHuyHas. @OU3NYECKUE XapaKTEPUCTUKU
tecta. Yacts 4. OnpesiesieHne peoorMIecKiX CBOMCTB
¢ IpUMEHeHHeM ajbBeorpada. — Mocksa: 'occranmapr,
1999.https://meganorm.ru/mega_doc/norm/gost-r_gosu
darstvennyj-standart/21/gost_r 51415-99 iso_5530-4
91 gosudarstvennyy_standart.html

REFERENCES

1. Saidov A. M., Shaykhetdinova K. F.,
Balguzhinova zh. E. Issledovanie mukomol'nykh i
khlebopekarnykh svoystv novogo vida pshenichnoy
muki povyshennoy pishchevoy tsennosti [Study of
milling and baking properties of a new type of wheat
flour with increased nutritional value]: Monografiya. —
Kostanay: KRU imeni A. Baytursynova, 2022. — 56 s.
URL: [https://k.twirpx.link/file/4155408/](https:/K.twi
rpx.link/file/4155408/) (in Russian)

2. Bouis H. E., Saltzman A. Improving nutrition
through biofortification: A review of evidence from
HarvestPlus, 2003 through 2016 // Global Food
Security. — 2017. — Vol. 12. — P. 49-58. DOI: 10.1016
/j.gfs.2017.01.009

178

3. Bailey R. L., West K. P., Black R. E. The
epidemiology of global micronutrient deficiencies //
Annals of Nutrition & Metabolism. — 2015. — Vol. 66,
No. 2. — P. 22-33. DOI: 10.1159/000371618

4. World Health Organization. Fortification of
Wheat Flour with Vitamins and Minerals as a Public
Health Strategy. — Geneva: WHO, 2023. URL:
[https:/Avww.who.int/publications/i/item/97892400
43398](https://www.who.int/publications/i/item/97892
40043398)

5. Bhutta Z. A., Das J. K, Rizvi A. et al
Evidence-based interventions for improvement of
maternal and child nutrition: what can be done and at
what cost? // The Lancet. — 2013. — Vol. 382, No. 9890.
—P. 452-477. DOI: 10.1016/S0140-6736(13)60996-4

6. Galinha C., Sanchez Martinez M., Pacheco A.
M. G. et al. Characterization of selenium enriched wheat
by agronomic biofortification // Journal of Food Science
and Technology. — 2015. — Vol. 52, No. 7. — P. 4236-
4245.DOI: 10.1007/s13197-014-1503-7

7. Karaduman Y. et al. Enrichment of a local
sourdough bread with zinc and selenium through the use
of biofortified whole wheat flour // International Journal
of Food Science and Technology. — 2023. — Vol. 58, No.
9. —P. 4562-4571. DOI: 10.1111/ijfs.16556

8. Hart D. J., Fairweather-Tait S. J., Broadley M.
R. et al. Selenium concentration and speciation in
biofortified flour and bread: retention of selenium
during grain biofortification, processing and production
of Se-enriched food // Food Chemistry. — 2011. — Vol.
126, No. 4. — P. 1771-1778. DOI: 10.1016/j.foodchem.
2010.12.079

9. Rayman M. P. Selenium intake, status, and
health: a complex relationship // Hormones (Athens). —
2020.-Vol. 19, No. 1. —P. 9-14. DOI: 10.1007/s42000-
019-00125-5

10. Kobzhasarova Z., Kassymova M.,
Orymbetova G. Razrabotka tekhnologii proizvodstva
novogo vida khleba s obogashchennym sostavom
[Development of technology for producing a new type
of bread with enriched composition] // Doklady NAN
RK. Khimicheskie nauki. — 2023. — T. 347, Ne 3. — S.
134-145. DOI: 10.32014/2023.2518-1483.231 (in
Russian)

11. Lamacchia C., Landriscina L., Severini C.,
Caporizzi R., Derossi A. Characterizing the rheological
and bread-making properties of wheat flour treated by
“Gluten Friendly™” technology // Foods. — 2021. — Vol.
10, No. 4. — Article 751. DOI: 10.3390/foods10040751

12. Adamczyk G., Posadzka Z., Witczak T.,
Witczak M. Comparison of the rheological behavior of
fortified rye—wheat dough with buckwheat, beetroot and
flax fiber powders and their effect on the final product //
Foods. — 2023. — Vol. 12, No. 3. — Article 559. DOI:
10.3390/foods12030559

13. Bouaziz F., Ben Abdeddayem A., Koubaa M.,
Ellouz Ghorbel R., Ellouz Chaabouni S. Study on the
effect of wheat bran dietary fiber on the rheological
properties of dough // Foods. — 2020. — Vol. 9, No. 6. —
Article 737. DOI: 10.3390/foods9060737


https://vestnik.ineu.edu.kz/en
https://www.vestnik-atu.kz/index.php/jour/search?authors=%D0%96.%20AND%20%D0%9D.%20AND%20%D2%AE%D1%81%D0%B5%D0%BD%D0%BE%D0%B2%D0%B0
https://www.vestnik-atu.kz/index.php/jour/search?authors=%D0%90.%20AND%20%D0%9A.%20AND%20%D0%A2%D1%83%D0%BB%D0%B5%D0%BA%D0%B1%D0%B0%D0%B5%D0%B2%D0%B0
https://www.vestnik-atu.kz/index.php/jour/search?authors=%D0%92.%20AND%20%D0%98.%20AND%20%D0%A5%D0%B8%D0%BD%D0%B5%D0%B2%D0%B8%D1%87
https://www.vestnik-atu.kz/index.php/jour/search?authors=%D0%9B.%20AND%20%D0%90.%20AND%20%D0%9C%D0%B0%D0%BC%D0%B0%D0%B5%D0%B2%D0%B0
https://www.vestnik-atu.kz/jour/article/view/2141
https://www.vestnik-atu.kz/jour/article/view/2141
https://www.vestnik-atu.kz/jour/article/view/2141
https://www.vestnik-atu.kz/jour/article/view/2141
https://www.vestnik-atu.kz/jour/article
https://www.who.int/
https://adilet.zan.kz/rus/docs/V2000021590
http://www/
https://k/
http://www.who.int/publications/i/item/97892400
http://www.who.int/publications/i/item/97892

AJIMATBI TEXHOJIOTUSIBIK YHUBEPCHTETiHIH Xabapubichl. 2026. Nel.,

14. Ansari F., Pimentel T. C., Pourjafar H.,
Ibrahim S. A., Jafari S. M. The influence of prebiotics
on wheat flour, dough, and bread properties: resistant
starch, polydextrose, and inulin // Foods. — 2022. — Vol.
11, No. 21. — Article 3366. DOI: 10.3390/foods
11213366

15. Oryzbayeva Zh. K., Nazarenko T. A.
Innovatsionnye tekhnologii obogashcheniya pshe-
nichnoy muki iz zerna pshenitsy [Innovative
technologies for wheat flour fortification] // Vestnik
Innovatsionnogo Evraziyskogo universiteta. — 2018. —
Ne 1(69). —S. 77-82. URL.: [https://vestnik.ineu. edu.kz/
en/article/?id=503](https://vestnik.ineu.edu.kz/en/articl
e/?id=503) (in Russian)

16. Usenova Zh. N., Tulekbaeva A. K., Khinevich
V. I, Mamaeva L. A. Primenenie selena dlya
obogashcheniya pshenichnoy muki s polucheniem
kachestvennogo po potrebitel'skim kharakteristikam
konechnogo produkta [Application of selenium for
wheat flour fortification with improved consumer
properties] // Vestnik Almatinskogo tekhnologiches-
kogo universiteta. — 2024. — T. 145, Ne 3. — S. 112-123.
URL.: [https://www.vestnik-atu.kz/jour/article/view /21
41](https://www.vestnik-atu.kz/jour/article/view/2141)
(in Russian)

17. World Health Organization, Food and
Agriculture Organization of the United Nations.
Guidelines on Food Fortification with Micronutrients. —
Geneva: WHO/FAO, 2006. — 45 p. URL: [https://www.
who.int/publications/i/item/9789241594019](https://w
ww.who.int/publications/i/item/9789241594019)

179

18. Pravila obogashcheniya (fortifikatsii) i
obrashcheniya na rynke pishchevoy produktsii,
podlezhashchey obyazatel'noy fortifikatsii. Utver-
zhdeny prikazom i.0. Ministra zdravookhraneniya
Respubliki Kazakhstan ot 31 oktyabrya 2020 goda Ne
KR DSM-176/2020. Zaregistrirovan v Ministerstve
yustitsii Respubliki Kazakhstan 5 noyabrya 2020 goda
Ne 21590. URL: [https://adilet.zan.kz/rus/docs/\VV200
0021590](https://adilet.zan.kz/rus/docs/\VV2000021590)
(in Russian)

19. 1SO 27971:2023. Cereals and cereal products
Common wheat (Triticum aestivum L.) —
Determination of alveograph properties of dough at
constant hydration from commercial or test flours and
test milling methodology. — Geneva: International
Organization for Standardization, 2015. — 65 p. URL.:
[https:/Awww.iso.org/ru/standard/82591.html] (https://w
ww.iso.org/ru/standard/82591.html)

20. GOST R ISO 5530-4-99 (ISO 5530-4:1991).
Muka pshenichnaya. Fizicheskie kharakteristiki testa.
Chast' 4. Opredelenie reologicheskikh svoystv s
primeneniem al'veografa [Wheat flour. Physical
characteristics of dough. Part 4. Determination of
rheological properties using an alveograph]. — Moskva:
Gosstandart, 1999. URL.: [https://meganorm.ru/mega_
doc/norm/gost-r_gosudarstvennyj-standart/21/ gost_r_
51415-99 iso_5530-4 91 gosudarstvennyy standart.
html](https://meganorm.ru/mega_doc/norm/gost-r_
gosudarstvennyj-standart/21/gost_r 51415-99 iso_55
30-4_91 gosudarstvennyy_standart.html) (in Russian)


http://www.vestnik-atu.kz/jour/article/view
http://www.vestnik-atu.kz/jour/article/view/2141)
http://www/
http://www.iso.org/ru/standard/82591.html
https://meganorm.ru/mega_doc/norm/gost-r_

AJIMATBI TEXHOJIOTUSIBIK YHUBEPCHTETiHIH Xabapubichl. 2026. Nel.,

90X 677.02 https://doi.org/10.48184/2304-568X-2026-1-180-187

TPUKOTAXK YUBIK BYWBIMJIAPBIHBIH, CAITACBIH APTTBIPY KOJIJIAPBI

D

A.C. ABHIIIOBA &

(AJIMaTBI TeXHOJIOTHSIIBIK YHHBepcuTeTi, Kazakcran Pecnny0inkachel,
050012, Anmatsl K., Tese 6u keml., 100)
ABTOP-KOPPECTIIOHICHTTIH 3MeKTPOHBIK Tomrracs!: aigul.slanbekovna@mail.ru

Byn maxanaoa apmypni endepoe onoipinzen epnep yiiviK, (uiynslK) OyiusimOapolubly, CAnanblK, Kopcemkiuimepi
CAILICMBIPBLIBIN, 01APObLY, CARACHIH APMINBIPY HCON0APDL HCAH-HCAKmbl 3epmmendi. 3epmmey 00vekminepi peminoe
Kazaxcman, Koimaii, Typkus, Kopea scone O36excman enodepinde oHOipinzen KiaccUKAIbvlK epiep yivlKmapol
manoanowt. Hezizei 3epmmey adicmepi peminde moxvima OyibIMOapbiHblY, mMO3y2a mMeO3iMOinizin anslKmay, aya
OMKiz2immiK Kopcemkiwin oauey, MOKCUHOIK UHOEKCIH manoay, 00ayovly dcyyad, YUKeaicKe dcoHe mepze
MypaKmolipl2blH MeKcepy, COHOAll-aK OHIiM Oemindezi 31exkmp Opicin anviKmay Koaoanovt10vl. Homuswcenep Typkusa
oHOipicinoezi yiivlK OyiiblMOapulHbl, UIUKA-MEXAHUKATIBIK HCIHE 2USUEHATIBIK KACUenmmepi 0oubIHWA eH HCo2apbl
OeHeelide exenin kopcemmi. byn onapoviy moiebl3 MOKbIMA KYPbLIbIMbL MEH MHCO2APbl CARAIbL mMaduu
manmsblKmapovl Konoanyvimen mycindipinedi. @zoexcman icane Kopes onimoepi keiidip xopcemxkiuimep 6oiiviHua
meomen Homudice kopcemmi, an Kazaxcman sycone Kvimait onimoepi opmauia xopcemkiuike ue 6010bl. 3epmmey
Homudiceepi MOKbIMA JHCIHE MPUKOMANC OYIUBIMOAPLIHBIY CANACLIH APMMbIPY YWiH maduzu manuivlK yaecin
KoOelimy, IK0102UAIBIK, MaA3a MAmepuanoaposl naidanany, opim KypoliablMblH JHcemindipy sHcane 3amanayu oHoipic
MEeXHON02UANAPBIH eH2I3Y0iH MaHbI30bl eKenin kopcemmi. Condail-ax, canauvl Hcone KAyinciz oHim oHOIpy apKblibl
MYymulHYyuisl 0eHCayIbl2blH KOP2AYy HCIHE IHCEHIl OHEPKICIN CanlacvlHbly, 0amy OeH2ellin Komepy MYMKIH eKenoici
oanenodendi. byn scymvic mpukomasyic Oyibimoapvin cananvl, Y3aKKa WblOAMObl JHCIHE 2UUEHATIBIK MYPblOaH
Kayinciz emyze 6a2elmmangan HaKmul YyColHvicmap oepeoi.

Herisri ce3nep: Tpukoramxk, yiWbIK OyibIMAapsbl, cama, TO3yFa Te3IMILIIK, aya 6TKIi3rilTik,
TOKbIMA MaTepUuaIAapbl, TEXHOJOTHAIBIK KeTiIAipy.

IIYTU MOBBIIEHUA KAYECTBA TPUKOTAXHBIX UYJIOUHO-HOCOYHBIX U3EJIUIA

A.C. ABHALIIOBA

(AIMATHHCKHUI TEXHOJIOrHYeCKUii yHUBepcuTeT, Pecnydanka Ka3axcraw,
050012, r. Anmatsl, yJ. Toxae ou, 100)
DneKTpoHHas oYTa aBTopa-KoppecnonaeHta: aigul.slanbekovna@mail.ru

B oannoii cmamue npedcmaenen KOMniIeKCHbLil CPAGHUMENbHBLIL AHANIU3 KAYECHBEHHBIX NOKA3AMENell MYMNCCKUX
MPUKOMANCHBIX YYTIOYHO-HOCOUHBIX U30eUll, NPOU3BEOEHHBIX 6 PAZHBIX CIMPAHAX, A MAKXHce onpedeieHsl nymu
noevluienusn ux Kauecmea. B kauecmee 00vexmos uccinedosanus ovinu 6vlOpaAnbl Kilaccudeckue My»#ccKkue HOCKU,
npou3zeedénnvie ¢ Kazaxcmane, Kumae, Typyuu, Kopee u Yzoexucmane. Ocnognvle memoowt UCCe006AHUA 6KNIOUATU
onpeoenenue U3HOCOCMOUKOCMU, 6030YXORPORUUAEMOCHU, MOKCUYECKO20 UHOEKCA, CHMOIIKOCIU OKPACKU K CIUpKe,
MPEeHU0 U NOMOOMOCNCHUIO, A MAKHCe U3MEPEHUEe YPOBHA INEKMPOCHMAMUYEcK020 noaa uzoenui. Pezynomamor
ROKA3a1u, Ymo HOCKU MYPeyKo20 RPOU3600CMEa 001a0ar0n HAUGLICIUMU (PUIUKO-MEXAHUUECKUMU U UHEHUYECKUMU
XapaKkmepucmuKkamu, 4Ymo O00BACHACMCA RIOMHOU CMPYKMYPOU MPUKOMAXCA U UCHONb308AHUEM BbICOK-
0KauecmeenHbIX HAMYPANbHBIX 8010KOH. H30enusa uz Yzoexucmana u Kopeu npodemoncmpuposanu 6onee Huskue
noxkazamenu, mozoa kax npoodykuyusa Kazaxcmana u Kumasa umena cpeonue pesynromamaui. Hccnedosanue 6via68uio
BANHCHYIO POJIb XUMUUECKUX, CHIPYKIYPHBIX U MAMEPUATbHBIX (PAKIMOPO8 6 obecneuenuu 00a206euHoCmU, KoMpopma u
be3onacnocmu npodykyuu. Yeenuuenue O00aU HAMYPATbHBIX 60J0KOH, UCHOIb306AHUE IKOI0ZUYECKU UYUCHIBIX
Mamepuanos, CO6epUIeHCmME08aHue CMpyKmypsl NOJA0MHA U 6HEOPEHUE COBDEMEHHBIX NPOU3600CHEEHHBIX MEXHOI02UTL
ObLIU Onpedenenvl KaK Kilouegble Mepbl nogvluienusa Kkauecmea. Pesynomamosl makatce noouepkuynu neodxooumocmas
CO0II00eHUA CMAHOapPMO8 De30NACHOCIU U MUHUMUZAUUU 6PEOHBIX XUMUYECKUX 000ABOK 0715 3auiumul 300P06bA
nompeoumeneii u oKkpycarowiei cpeovl. B yenom, paboma npedocmasnsem npakmuueckue peKkomeHoayuu O0.1s
npou3600cmea fonee 001206€4HbIX, KOMPOPMHBIX, SUZUEHUYHBIX U IKOOUYECKU DE30RACHBIX MPUKOMANCHBIX U30enul,
CROCOOCMEYsL ROGBIULEHUIO CIMAHOAPINO08 8 JIEZKOIL RPOMBILUIEHHOCHUL.

KiroueBnie cioBa: TPUKOTAXK, YYJO0YHO-HOCOYHBIC MH3AC/IUHA, Ka4eCTBO, H3HOCOCTOﬁKOCTL,
BO3IYXOIIPOHUIAEMOCTDb, TECKCTU/IBHBIC MATCPHAJIbI, TEXHOJOI'MY€CKO0€ COBEPUHICHCTBOBAHUE.

180


mailto:aigul.slanbekovna@mail.ru
mailto:aigul.slanbekovna@mail.ru
https://orcid.org/0000-0002-1405-7783

AJIMATBI TEXHOJIOTUSIBIK YHUBEPCHTETiHIH Xabapubichl. 2026. Nel.,

WAYS TO IMPROVE THE QUALITY OF KNITTED HOSIERY PRODUCTS
A.S. ABISHOVA

(Almaty Technological University, Republic of Kazakhstan, 050012, Almaty, Tole bi str., 100)
Corresponding author’s e-mail: aigul.slanbekovna@mail.ru

This article presents a comprehensive comparative study of the quality indicators of men's knitted hosiery
products manufactured in different countries and identifies ways to improve their quality. The research objects
included classic men's socks produced in Kazakhstan, China, Turkey, Korea, and Uzbekistan. The main research
methods involved determining wear resistance, air permeability, toxicity index, color fastness to washing, rubbing, and
perspiration, as well as measuring the electrostatic field level of the products. The results demonstrated that Turkish-
made socks exhibited the highest physical, mechanical, and hygienic properties, which can be explained by the dense
knit structure and the use of high-quality natural fibers. Products from Uzbekistan and Korea showed lower
performance in several parameters, while Kazakhstan and China achieved average results. The study highlighted the
significant role of chemical, structural, and material factors in influencing the durability, comfort, and safety of knitted
hosiery. Increasing the proportion of natural fibers, using environmentally friendly materials, improving knit patterns,
and implementing modern production technologies were identified as key measures for quality enhancement. The
findings also emphasized the importance of maintaining safety standards and minimizing harmful chemical additives
to protect consumer health and the environment. Overall, the research provides practical recommendations for
producing more durable, comfortable, hygienic, and eco-friendly knitted hosiery products, contributing to higher
standards in the light industry sector.

Keywords: knitwear, hosiery, quality, wear resistance, air permeability, textile materials,
technological improvement.

Kipicne CoHABIKTaH YUBIK Oy BIMIapBIHBIH

Kazipri Tagma TpukoTax eHIMIEPiHIH camacelH apTTBIPy VIIH ONapAblH  (U3NKa-
camacelH apTThIpy — KCHIJT ©HEpKacim caja- MEXAaHUKAJIBIK JKOHE TUIHMEHANBIK KacHeTTepiH
CBIH/IaFBI OaCTBI MIHAETTEP/IH Oipi. Ocipece, YHBIK KeIIeHA1 Typle 3eprrey Kaxer. byn 3eprrey
(ryIteiK) OYHBIMAAPBI KYHAETIKTI TYPMBICTA KeH KYMBICBIHBIH ~ MakcaTbl — TYpii eJjaepie
KOJIJaHbUIATBIHIBIKTAH, OJIapJbIH camnackl MeH OHJIIpIAreH epinep  YHBIKTAPbIHBIH  CallaJIbIK
Kayinci3iri TYTHIHYIIBI JI€HCAYIBIFbIHA TIKENeH KOPCETKIITEPiH CAaJbICTHIPBII, CamnaHbl apTTBIPY
ocep ereni. KOJIJIAPBIH YCBIHY.

AnamMHBIH asiK Tepici JKOFapbl ce3iMTan 3epmmey mamepuanoapuvl men adicmepi
aiiMak OONFaHIBIKTaH, YWHIK OYHBIMBIHBIH aya 3eprrey HblcaHAapsl perinae Kazakctas,
OTKI3TIMITITI, BUIFAJl CIHIPY KaCHeTi JKoHE TO3yFa Kprraii, Typkus, Kopes sxone ©O30ekcran
TO3IMIIIITT epeKile MoHre ue. ¥3aK KHUiiIreH eNNiepiHle  OHIIPUITeH  KJIACCHUKAJBIK  epiep
HEMece carachl3 MaTepualljiaH KacaFaH OyHbIM- YHBIKTapbl TaHAal anbiHIbBl. Bapiblk yarinepnaix
Jap Tepieyai KYIIEeWTimn, ask TepiciHae MHUKpO- Tyci Kapa, emmemi 26, OarbITTalybl — TYp-
OHMOJIOTHSUTBIK TeTle-TeH KT Oy3aznst [1,2]. MBICTBIK, KYHJIENIKTI KOJIaHyFa apHaJFaH.

Kecte 1. 3epTTey HbICAHIAPbIHbIH TCXHUKAJIBIK CUIIATTAMAChI

Onpipymri en | Opim Typi Kypamsbt fY(;:iOPTHMeHT ApTUKYT Omnmem BarpiTe
Kocapst 90%  makra, | Kimaccukambik .
Kasakcran Gipreric 10% naiikpa epJiep YHBIFbI NO668 26 Kynpenikri
Kerrait Ié(;iae? JiTCH 100% wmakra Sg;g;gﬁg: CH6002 26 Kynnemikri
Knaccukambik . ..

9

Typkus Jlactux 100% makra epiep yiibiFbl Eligual 26 Kynnenikri
Kopes EEE?aHHHK 100% makra g;g;?;ﬁif Slazenger 26 Kynnemikri
O30ekcran Iég;i? ?CH 100% makra 55;;;?;:::: Poccust 26 KyHzaenikri

Kocbeimimia, TYTRIHYIIIBIIAP CYPAHBICHIH 3epPTTEY OaphIChIHAa 1-KecTene KopCeTiTreHaeH 5 entia YIbIK
OyiibIMBIHA cayallHama XYpri3y apKbUIbl TOMEHJIE KOPCETUIreH cTaTucTukara ue 6onasik (Cyper 1).
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KasakcraH;
1; 5%

Kopes; 6;
28%

Cyper 1. Cayannama HOTHXeCI.

3eprrey amicTepi:

1. Tosyra Te3imainik — MEMCT 12739-85
CTaHJAapThIHA COMKEC apHaibl KYpbUIFbLAA YJITi
TOJBIK >KOMBUIFaHFa JeHiH alHAIBIM CaHbl €CEIITEN Il
[3, 4].

2. Aya eTKI3TiIITIK — apHabl acTar apKbLIbI
2,5-10750 am3/(M?-¢) muana3oHbIHIA ©JIIICHI].

3. KnuMatThIK skaFmaiiap: caablCThIPMAaIbI
BUTFAIIABUTBIK — (65 + 2)%, Temmneparypa — (20 +
2)°C.

4. TyThIHYIIBIIAP TIKip] — cayaHaMa apKbUIbI
QJIBIHFaH cara 0arachl TaJIaH/Ibl.

3epTTey HoTIKeNepi KoHe ONlap/Ibl TAIKbIIAY

Tozyra Tesimuninik MEMCT 12739-85 (Ne 1

600
500
400
300
200

100

Kopeit KasakcTaH
B Ky /IbIfbl 422 411
M oKLeci 350 394

394 398
I | I I I I
0 I

Typkus; 10;
48%

Ty3eTyMeH) OOWBIHIIIA TOKBUIFAH aiMajap MEH
OyiipIMaapra colikec Tekcepinai. ¥ HbIKTBIH TO3yFa
TO3IMIUTITIH aHBIKTAY YIIiH 2 YITi KECil aIbIH/IBL.
Coman Ke#iH yiriiep Kejeci  KIMMATTBhIK
kargainapaa 10 carat 0oibl cakTanabl (caniblc-
THIPMAJTHI BUTFATIIBUIBIK 65+2%, aya TeMIiepaTypacs
20 £ 2°C). OchinaH KeliH TOKBUIFaH jxaiMaap MeH
OYHBIMIAPIbIH TO3ybIHA TO3IMJILIIN KapamaibiM
yiri Oy3bUIFaHFa JAeHiH KypbUIFbl OacTapbIHBIH
alfHaJTy CaHBIMCH aHBIKTaJIa Ibl. TO3yFa TO3IMALTIKTI
JIAT-2M, MT-194 turmi acranrap KOJIaHbLIIs! [5,
6]. ¥ibIK OYHMBIHBIH KYJIBIFBl MEH OKIIECiHiH
TO3yFa TO3IMIUIK JuarpaMmachl KepCeTUIreH

(Cyper 2).

414
384]9 I I
KbiTal ©36eKcTaH TypKus
384 403 503
398 384,9 414

Cyper 2. ¥#bIK OYHMBIHBIH XKYJIBIFBI MEH OKIIECIHIH TO3YFa TO3IMIUIIK THarpaMMachl

3eprrey HoTmKeci OoiibiHIa Typkus eniHe
OHJIIpINTeH YibIK OYHBIMBIHBIH TO3YFa TO3IMALNIT €H
JKOFapel 00syel. Bysm onmapabiH TOKbIMA KYpBI-
JIBIMBIHBIH THIFBI3/IBIFBI )KOHE JKOFAPBI Cartalbl MaKTa
HipiMXKiOIH KOJIAaHYbIMEH TYCIHIIpLUIE/I.
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KeprTait sxone KaszakcraH eHiMmuepi opraiia
JIieHrelae KepceTKim kepcerti, an Kopes xoHe
O30ekcTaH YHBIKTApBIHBIH TO3yFa TO3IMJIUIIr
TeMeH iey OOIIBIT MILIKTHI. By oap/ by TajImbIK-
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TapbIHBIH OKIHIIIKETIriT MEH TOKbIMa 9JIiCiHIH
epeKIIeTiKTepiMeH OailTaHbICThI.

Aya OTKI3TIITIK — camnaHbl ailKbIHIANTHIH
MaHBI3/Ibl THTHEHANTBIK KopceTKill. JKa3rbl MaychIM-
Jla aya OTKI3TiIlTIT1 )KOFaphl, ajl KbICKbl MayChIM/Ia
TOMEH MaTepraiap KOJIaHy KAIMHIH KalTbUIBIFBIH
KaMTaMachl3 eTell. YIriiepAiH aya eTKi3riIITiriH

500
400
300
200

100

Kopes

MEMCT 12088-77, MEMCT 1S09237-2013
OOibIHIIIA TOKBIMAa MaTepuagiap MEH oJaplaH
JKacayiFaH — OYMBIMAApAbIH — aya  ©TKI3TITITiH
emmeyre MT 160 acmaObl KonmaHBUIABL. YHBIK
OYWBIMBIHBIH aya OTKI3TIMITIK KOPCETKIII auar-
pammacs! kepcetinres (Cyper 3).

425 420 414 439
I I I 318 I
0 I

KasaKkcTtaH KpblpfbiscTaH ©36eKcTaH

Typkua

Cypert 3. ¥#bIK OyHBIMBIHBIH aya OTKI3TIIITIK KOPCETKIIII 1UarpaMMachl

Typkus eHimzaepi OyJ1 TYPFbIIA Ja aIBIHFbI
OpBIH/IA, OUTKEHI OJIAP/IBIH KYPBUIBIMBI TAJIIIBIKTAP
apachIHJIaFbl aya KO3FaJIbIChIHA MYMKIHJIIK Oepe/ti.
O30eKcTaHIbIK OHIMJIEP aya OTKI3TIIITIK OOMbIHIIA
eKiHmi opbeiHaa, an Kopes men Kpiraii eHimzepi
CaJIBICTBIPMAIIBI TP/l TOMEH HOTIKEAE CKEHIH Kepe
allaMbI3.

3epTTey HOTIKENEPi TOKbIMA KIHE TPUKOTAK
OyiibIMIapBIHBIH canackl MEH Kayirncizairine acep
eTeTIH XUMUSUTBIK (DaKTOPIIap IbIH MaHbI3IbLIBIFbIH
kepceTTi. KuiM MeH maranap/sl KerepyieH >KoHe
KBIPTHICTaHyIaH KOpFay YIIiH >KHi KOJITaHBUIATHIH
KayinTi 3aTtapasiH Oipi — ¢opmanbaerny OoJbIn
TabbuIaABl. Byt 3aT KymTi amepred 6oua Typa, ami
ne OoJca TeceK >KaOJBIKTapbl MEH IIYJIBIK-YHBIK
OyiibIMaapbliH  eHAipyae KosmaHeianel. KeiiOip
3eprreynep Hotmwxkecinae OHTycTik-IbiFpic A3us
eIZIepiH/Ie OHIIpUIreH KuiMaepae GopMabaeruaTiH
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MeIIepi Kayirnci3 IeHreiIeH Y3 ece )KOFapbl eKeHi
aHBIKTaNFaH [7, 8].

Eyponansik Opnak enjepi, COHBIH IiIIiHJE
I'epmanus, [Iserus xone Oacka na CkaHAUHABUS
MEMJIEKEeTTepi, TOKbIMa OYHBIMIApBIH OHAIpYIe
(dTOpnanraH KOCBUIBICTApAbl >KOHE HOHMI(PEHOI
STOKCHJIATBIH KOJIJaHyFa THIMBIM cajly OOMBIHIIA
HaKThI Iapanap Kadbuigayaa. by memnrim sxoso-
TUSUTBIK  Kayirci3 eHMipic OarbIThIHAA MaHBI3IIBI
KajiaM OOJIBII TaObIIa bl

Ker sxarnaiima XuMUSUTBIK 3aTTap MaTajapra
raApodOOTHIK KaCHET Oepy HeMece alllbIK TYCTep ary
YIIH KOJIaHbUIbl. AJlaiiia MyHIall eHueyJep
ajiaM JICHCAyYJIbIFbIHA J)KOHE KOPIaFraH OopTara 3usH
Turizyi MymkiH. OcbiFaH OaijaHbICTBl TaOWFU
TaJILIBIKTapAaH (MaKTa, 3bIFBIP) XKacalfaH, CUHTE-
THKANBIK HEMece XHMUSIIBIK KOCTalapbl a3
OyibIMIAp HEFYPJIBIM Kayilci3 Jien ecerTeie/ai

[9,10].
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100
95
90
85
80
7
70

(S,

KbiTal Kopes

Cypet 4. TOKCHH/IIK MHICKCIHIH THarpaMMachl

3eprTey OaphIChIHAA YHBIK OYHBIMIapbIHBIH
kayincizairi MEMCT 32075-2013 crangapteiHa
colfKec TeKCepiin, OHIMIep IiH TOKCHH/IIK JeHr el
HOpMaJiap merinae ekeHi anbikTanasl (Cyper 4).
Tannan anslHFaH YWBIKTap KarapblHaH Typkuys
eNiHIH YHABIFBIHBIH TOKCUHIIK KOPCETKIII KOFapbl
exeHi, KpITail eniHiH TOKCHHIIK KOPCETKIII CoJ
TOMEH OOJFaHbl aHBIKTAIABL. byi1 eHmipicTe
IKOJIOTHSJIBIK, Ta3a JKOHE Kayirci3 Marepraigapabl
naiganany OarbITBIHAA OH YPIICTIH Oap eKxeHiH
nmonenaeni [11].

OJeKTp epici — MaTepuaIapibiH YHKeITi-
CiHeH maiia 60aThIH OH KOHE TePiC 3apsATap.IbIH

0,8
0,7
0,6
0,5
0,4
0,3
0,2
0,1

0

0,7

0,26

KbiTal Kopes

97
91
85 87
] I I

KasaKkcTaH ©36ekcTaH  TypKua

0,04

KasakctaH ©36eKcTtaH

anMacy KyObutbickl. OHBIH JIeHreili MaTaHbIH
TaJIIBIKTHIK KypaMbliHa OaitnanbicTel. EH ToMeHTi
ANIEKTPIICHY MaKTa MEH BUCKO3a CHSKTBHI TaOWFU
TanmblKTapAa OalKanagpl, al CHHTETUKAIBIK
MaTepuaiap eH >KOFaphl AJeKTpieHyTe ue. Taouru
JKOHE CHHTETHKAJBIK TAJIBIKTApAbl apalacThIpy
OYJ1 KOPCETKIIITI TOMEHICTE/I.

OnimHiH amektp epici meHreiti MEMCT
32995-2014 cranpapThiHa caii Tekcepiii. 3epTrey
6apeiceraaa CT-01 KypbUTFBICH, METAILT SJIEKTPO/,
OTKI3TINI IUJIACTMHA JKOHE TOJHUAMMITI POJIHMK
KOJIIaHBUTJIBL.

0,24

0,06

TypKkua

Cyper 5. OHIMHIH OeTiHJIeT] JIEKTP OpiCiHiH JeHIeHiHIH TruarpaMmMachl

Hotwxecinne, epnep yibIK OyibIMIapbIHBIH
imminge Kopesia eHipiireH eHiMaepe 3IeKTp epici
JeHrel sxorapbl, an KasakcTaHAbIK ©HIMIEp/e
ToeMeH ekeHi asblkTaidnel (Cyper 5). byn
aBIPMAIIBUTBIK MAaTepHAT KYPaMBIHaFbl CHHTETH-
KaJIbIK TaJIIIBIKTAPIbIH MOJIIICPIHE JKOHE OHIpIC
TEXHOJIOTHSICbIHA OaiiTaHBICTEI.

Bostynpie xyyra typakteuibirel MEMCT
9733.4-83 cranmapThl OOMBIHIIIA aHBIKTAIIBL. O —
TOKbIMa OYHBIMBIHBIH OOSIYBIHBIH KYY, YHKeic,
XKapblK, Tep, TeMIeparypa CHAKTBl CBIPTKBI
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(akTopiapra Kapchl TYpbII, OacTalKbl TYCIH cakTay
Kaoineri.

3eprrey OapbIChIHAA KYY KE3iHIE YJTiHIH
TYCIiHIH e3repyi KoHe aK MaTaHbIH OOsTY Jopekeci
emmeHai. HoTwke cyp XoHE KoK CTaHIapT
IIKajaxapbIMeH 0ajuT apKbUTbI OaraaH Ikl

CoiHama paiipiHgay: bosiiran xaiimagan
HeMece TOKbUTFaH xaiiManan 10x4 cM yIri Kecijeni.
Yuri exi ipremec aK mara apacblHa CaJIbIHBII,
tirinemi. CpIHAK Ke3iHAE VAT MEXaHUKAJBIK
KepHeyre yibipaiast [12].
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KbiTal Kopes

Cyper 6. bostyibIH &KyyFa TYpaKTBUIBIK THarpaMMachl

CruIHaK HOTIDKECIHE Ccolikec, O30ekcTanma
OHJIpIITeH YHBIK OYHBIMIApBIHBIH OOSyBl JKyyFa
Typaktel emec >xoHe TP TC 017/2011 ct1.5
cTaHgapThiHa caii kenmeiai (Cyper 6).

Bostyneiy yiikemicke Typaktbutbirsl MEMCT
9733.0-83 craHmapThl OOWBIHINA aHBIKTAIIBI. By
oic MaTa HeMece TPUKOTaK OYHBIMBIHBIH YHKEIiC
Ke3iHJe TYCIH cakTay KaOuleTiH Oaraiaiijpl.
KonnanbuiaTeid xa0apIkTap: YUKETiC KyphLI-FBICHI
(xpiceiMbr 1 kT, o3ek mmamertpi 1,5 cm); 5%5 cm

KbiTan Kopes

Cyper 7. bosty ibIH Kyp¥FaK yiKeTicKke TYpaKThIIBIK KOpCeTKIIi

Bostynpig Tepneyre Typaxktsuibirbsl MEMCT
9733.0-83 crangapThl OOMbBIHINA aHBIKTAIA b Byl
CBIHAK MaTa OOSYbIHBIH KbIIIKBULIbI YKOHE CLITLI Tep
epITIHAUIePIHIH ocepiHe Te3IMAUIITiH Oaranmaiiibl
[13].

Konmanbuiran KypbUIFBIIAD MEH PearcHTTep:
5 % 0,05 Xr XyK TYCIpETIH MeTa/l KaHKa JKOHE
wiekcuriac tabakmamap (11,5%6 cm); Kentipy
mkader (37 + 2 °C); 'mctuanH TUAPOXIOPHII,
HATPUIM XJIOPH[, aMMHaK, CipKe KbIIIKBUIBI
epiTiHaiIepi.

KasakcTaH

KasakcTaH
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©36eKcTaH Typkua

eJIIeM/li aK MaKTa MaTachl; KypbUmFsl MaTeprais! —
Oonart, TekcTonuT Hemece aram. ChIHAK YIIiH €Ki
YJITi aNibIHa (b — KYPFaK JKOHE bUFaIbl. bosmran
alimazan 18x8 cM Oenik kecinmi, HipiireH xinrep
yiriH — y3eIHABIFb 18 cM, auamerpi 0,5-0,8 cm ynri
JAMBIHAAIIBL. YT KYPBUIFBI YCTENiHE OSKITLII. AK
Makra Mata OerimeH 10 cexynn imiame 10 cm
KAIIBIKTBIKTA ~ aliFa-apTka Kosfanapl.  ChlHAaK
COHBIHJIa aK MaTaHbIH OOSUTy JIOPEXKECi TYCTiH e3repy
JeHreiti 6oibiHIIa Oarananansl (Cyper 7).

4 4 4
4
3
2
2
1 .
0

©36eKcTaH TypKua

Yorinep KpIIKBUT XKHE CUITL epiTiHIUIepre
benek Oatwipniianbl, (37+2°C) temmneparypana 4
carar yctanaabl. ComaH KeHiH KenTipuIin, TYCTiH
e3repy Jopekeci MeH ipreliec Matara OOsuTy JIeHTeii
Oarananassi [14].

MT-193 KypbUIFBI TOKbIMa MaTepHa-
JAPbIHBIH CYJbIH, TEPAiH JKOHE TEHI3 CYBIHBIH
ocepiHe  TYCTIH  TYPaKThUIBIFBIH  aHBIKTayFa
apuanrad. Canmak: 5 kr; Tlnekcuriace minrtanaphr:
115x60 mm; XKanrsr emmmemi: 100x180x170 mm [15].



AJIMAaTBI TEXHOJIOTUSUIBIK YHUBEPCUTETiHIH Xadapubichl. 2026. Nel.

5
4 4 4 4 4

Kopes

w

N

[EY

o

KbiTal KasakctaH ©36ekcTaH TypKkus

Cyper 8. bosty1bIH Tepiieyre TYpaKThUIBIK IHarpaMMachl

3epTTey HOTHKENEpi OOMBIHIIIA OAPIIBIK OeC
eNJIiH epiep YUbIK OyitbiMaaperabiy 0ostyst TP TC
017/2011 ct.5 cranmapteina cakikec kemi (Cyper 8).

3epTTey HOTHXKENEPl HeTi3iHAe YIUBIK OVIibIM-
JAPBIHBIH CallachlH apTTHIPY YIIIH KeJleci mapaiap
YCBHIHBUIA/IBI:

o [[IlukizaT KypambIHIAa TaOWUFH TAIIIBIK
ynecin keoenty (keMinge 90% makra).

o Jlailikpa HeMece 3JIacTaH CHUSKTHI CepPIiMIi
CHUHTETHKAJIBIK TAJIBIKTAPIbl a3 MOJIIEpAE KOCY
APKBUIBI TIIH TYPAKTHUTBIFBIH KAMTAMACHI3 €TY.

® OpiM KYPBUIBIMBIH JKETUIAIPY: €Ki KabaTThl
KOHE «JIACTHK» OpIM TYPJIEPiH KOJIaHy.

e OnpipicTik Oakpiiay kesinge TP TC
007/2011 sxone MEMCT 8541-94 crangapTrapbiH
cakray.

e 3aMaHayHM TOKbIMA XaOJBIKTapbIH Maia-
JIaHy apKbUIBI TOKbIMA THIFBI3IBIFBI MEH Kill CarlachbIH
Oackapy.

Kopvimuvinowt

By Makanana apTypiii enaepae eHaipiireH
epiep YHBIK (MIYIBIK) OYHBIMIAPBIHBIH CalaliblK
KOPCETKIIITEP] 3epPTTENII, CATBICTBIPBULIBL. 3epTTey
HoTIXKenepi OoipiHma Typkust eHmipiciHaeri
eHIMEp PHU3MKa-MEeXaHUKAJIBIK KOHE THTHEHAIIBIK
KacueTTepl OOWBIHINA AJIBIHFBI KaTapiaa Typ, ajl
O36ekcran xoHe Kopes eHimepi kelbip kepceT-
KimTep OOWBIHIIA TOMEH HOTHKE KOPCETTi. ¥HUBIK
OYHBIMIAPBIHBIH CalachlH apTTHIPY YIIiH TaOWFH
TaJIIBIK YJIECIH KoOSHTY, Jaikpa HeMece 3jacTaH
CHSKTBI CEPIIMAI CHHTETUKAIIBIK TaJIIIBIK-TApAbI a3
MeJIIepae KOJIAaHy, OpiM KYphUIBIMBIH XKETUIIIpY,
3aMaHayu TOKbIMa Ka0IbIKTApbIH Naliianany KoHe
OHIIPICTIK OaKpLIayAbl KYIIEHTY MaHBI3IbI.

Conpaii-aK, 5KOJIOTHSUIIBIK Ta3a MaTeprUaslaap
MEH XUMUSIIBIK KOCTIATIAPIBIH a3 MOJIIIEPiH KOIIaHy
ajlaM JIeHCayJbIFBl MEH KOpIllaraH opTa YIIiH
Kayirnciz eHJipic OaFbITHIHIA IIEHIyIN  Pei
aTKapaThIHBl aHBIKTANABl. JKyMmbIc HOTIKENepi

186

TPUKOTaX OHIIPICIHJE canlaHbl )KaKkcapTy OOWbIHINA
HaKThI YCHIHBICTAP JKacayFa MYMKIH/IIK Oepefli KoHe
JKEHUT OHEPKACIIT callachlHAa OHIMHIH Kayilci3airi
MEH CallachlH apTThIpyFa yJec KOCabl.
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HCCJIEJJOBAHUE ITIAPAMETPOB PAITMOHAJIBHOM BBITSKKA
3ATOTOBKHU BEPXA OBYBHU 1P ®OPMOBAHUU HA KOJIOJAKE

o1 KM ¥ | 4.0. PYCTEMOBA
(AO «ATMAaTHHCKH TeXHOJIOTHYeCKHii yHUBepcuTeT», Pecmy6nnka Kazaxcran,
r. Anmarsl, yi. ToJe 6u, 100)

DNeKTpOHHAs TI0YTa aBTOpa-Koppecnonaenta: aigulyall@mail.rd*

Paboma nanpasnena Ha coeepUIeHCIMEO8ARIE MEXHOSIOUL U 000PYO0BAHUA ONA (POPMOBAHUA 3A20MOBOK
6epxa 00yeu Ha K0100Ke. OOHUM U3 Cyu|ecmeeHHbIX HeOOCIMAMKOG (YOPMOGaANHUA epxa 00y6U 0OMANCHO-3AMAINCHBIM
memooom na mawunax muna 3HK saenaemca nepasnomepnocmuv pacnpeodenenus oegopmayuil no niouwjaou
HOCOYHO-NYYKOB0Il Yacmu 3a20moeKu gepxa o0ygu. B wacmnocmu, naubonvuwiue nonepeunvie degpopmayuu 600.71v
o2ubaemvix KOHMypos GYopmyiouieil n0GEPXHOCINU KOJIOOKU UMEen COI03KaA HA ee Nepudepuiinblx yuacmiax, 20e
YONIUHEHUA 3020MO06KH MAKCUMAIbHBL U MOZYHL NPEELIUIAMb 3HAYCHUA 0ehopmManuil UeHMPAnbHOI YACMU COIO3KU 6
3-4 paza u 6onee. Ilpuuem, naubonvuiue cpeonue (o wiupuHe CO03K) 3HAYEHUA NONEPEUHBIX YOIUHEHUI UMeem
3a20mo6Ka ¢ 001acmu HOCKA, KOMOpbLe N0 Mepe NPUOTUICCHUA K NYUKAM YMEHbUIAIOMCA MAKICe 6 HECKOIbKO pas.
Cywecmeyowas HepPAGHOMEPHOCMY pacnpeoenenun yOIUHeHUil Nno Niowadu 3a20MO6KU Npu  00MANCHO-
3aMANCHOM Memoode (Popmoeanus npueooum K momy, 4mo Ha yuacmKax 3a20moGKU eepxa 00ysu, umeroujux
HEOOCMAMOUHYI0 GbIMAICKY MAmMepuand, He ROAHOCHbIO UCRONL3YIOMCA UeHHble ceolicmea Koycu. Mamepuan
O0aHHOI cmambu 6a3uPyemca Ha Ucc1ed08anul AGMopamu no papadomee HOBbIX CHOCOHOG U COBEPULEHCIEOBAHUN
yempoicme 0na 00mANCHO-3aMANCHBIX Onepayuil 6 npouzeoocmee 0oysu. /Insa donee pagnomeprozo pacnpeoenenus
oehopmayuii no nOWAOU HOCOUHO-NYUKOGOU YACMU 3A20MOGKU 6ePXa 00Y6U RPEON0IHCEHA YCOBEPUIEHCIMBOBARNAA
KOHCIMPYKUYUA CHIENIeYHO20 YNopa, 00ecneuusaouiec0 OONOJHUMETbHYI0 6bIMAICKY COIO3KU 6 NYUKO060ll 30He.
Pagnomepnaa pacmsadicenue 3a20mo6Ku 600716 02UOAEMBIX KOHMYPOS (Hopmylowieli no6epxHocmu KoaooKu
(nyancona) obecneuugaemcs HOGLIMU CROCOOAMU GO30eliCHGUEM HEPAGHOMEPHO20 NPOPE6a 3a20MOBKU U
HEPAGHOMEPHBIM Y6NaAJICHEHUEM NepeoHell uacmu 3azomoeku eepxa oodysu. Ilenvio oannoit pabomwr aensemcsa
nogviuienue Hopmoycmouuueocmu u320masaueaemoil 00yeu u IKOHOMUA GEPXHUX KOICHIO6APOE 34 CHEN HAYUHO
000CHO6AHHBIX PA3MEPOE NAOUWIAOU UCXOOHOU 3A20MO6KU C YUEHIOM PAYUOHAILHOU Oehopmayuu ee, KOHGuypayuu
ozudaemoz0 Koumypa opmyruieii nogepxHocmu 00yeéHou Kon00ku (nyamcona) u m.n. Paboma npoeedena
PpacuemHno-ananumuieckum MemoooM Ha OCHOBE NPOZPECCUBHBIX CROCODO08 U 00OPYOOSANUA ONA OCYULECIEAEHUS
MEexXHO102UYecK020 npouecca no (opmosanulo 3a20moeoK eepxa 00yeu Ha Koa00kKe (nyancone). Pesynvmamot
Padomel n0360434M NOGLICUMb KAYECHEO U3ZOMAGAUEAEMOI 00Y6U, CHUUMb CEHECMOUMOCb ee 3a CYen HAYYHO
000CH06aNN020 KOHCMPYUPOBAHUA PAYUOHATILHBIX PA3MEPOS U RIAOWLAOU UCXOOHOI 3a20MO6KU 6epxa 00yeu, a
makoice cogepuieHcmeosams 000pyoosanue 0na Yopmosanus 3a20mo6oK eepxa 00ysu Ha KoookKe.

KuroueBble ci10Ba: 3aroTroBKa Bepxa 00yBH, MEXaHM3M KJiellel, cTejieYHbld ynop, Aedopmanus
Bepxa o0yBH, pa0o4uii X0 MeXaHU3MA, BHITS’KKA 3aTOTOBKH.

STUDY OF THE PARAMETERS OF RATIONAL STRETCHING
OF SHOE UPPER BLANKS DURING LAST FORMATION

F.l. KIM, A.O. RUSTEMOVA4*

(JSC "Almaty Technological University', Republic of Kazakhstan, Almaty, Tole bi str., 100)
Corresponding author’s email: aigulyall@mail.ri

This work aims to improve the technology and equipment for forming shoe upper blanks on a last. One of the
significant drawbacks of forming shoe uppers using the covering tightening method on ZNK-type machines is the
uneven distribution of deformations across the toe-tuft portion of the upper blank. Specifically, the vamp exhibits the
greatest transverse deformations along the contours of the forming surface of the last in its peripheral areas, where
the elongation of the blank is greatest and can exceed the deformation values in the central part of the vamp by 3-4
times or more. Furthermore, the blank exhibits the greatest average (over the vamp width) transverse elongations in
the toe area, which also decreases several times as it approaches the tufts. The existing uneven distribution of
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elongation across the upper blank area during the covering- tightening forming method results in the leather's
valuable properties not being fully utilized in areas of the upper blank with insufficient stretch. This article is based
on the authors' research into developing new methods and improving devices for stretch-stretch operations in footwear
production. To more evenly distribute deformations across the toe-tuft portion of the upper blank, an improved insole
stop design is proposed, providing additional stretching of the vamp in the tuft zone. Uniform stretching of the upper
blank along the contours of the forming surface of the last (punch) is achieved through new methods of uneven heating
of the blank and uneven moistening of the forepart of the upper blank. The aim of this study is to improve the
dimensional stability of manufactured footwear and reduce the consumption of upper leather by using scientifically
substantiated dimensions of the initial blank area, taking into account rational deformation, the configuration of the
enveloping contour of the forming surface of the shoe last (punch), etc. This study was conducted using a
computational and analytical method based on advanced methods and equipment for implementing the technological
process of forming shoe upper blanks on a last (punch). The results of this study will improve the quality of
manufactured footwear, reduce their cost through scientifically substantiated design of rational dimensions and area
of the initial upper blank, and improve the equipment for forming shoe upper blanks on a last.

Keywords: upper blank, pincer mechanism, insole stop, upper deformation, working stroke of
the mechanism, blank stretching.

ASIK KMIM YCTIHIT KABATBIHBIH JARBIHAAMACHIH ASIK KUIM KAJIBIEBI APKbLIbI
KAJIBIIITAY KE3IHJEI'T CO3bIIl KEPMEJEYIH YTbIM/Ibl IAPAMETPJIEPIH 3EPTTEY

®.U. KM, A.O. PYCTEMOBA*

(" Aamatel TexHoJorusuIbIK yHuBepeureTi' AK, Kazakcran Pecny6aukacsl,
Anamarsl, Tesie 6u kemr., 100)
ABTOP-KOPPECIIOHICHTTIH 3JIEKTPOH/BIK motnTackr: aigulyall@mail.ru*

Kympoic ank kuimniy ycminei 60izi 0aiiblHOAMACHIH KATbINKA OMBIPEBI3bIN OAUBIHOAY MEXHOJI02UACHl MEH
JHcadbovikmapuin yHcemindipyze oazeimmanzan. 3HK munmi mawunanapoa mapmy-kammay 20icimen asx, KUiMHIH
ycminzi 6o0nicin Kanvinmay npoueciniyy, Manvl30bl KeMuwinikmepiniy 0ipi — aax Kuim O0aiblHOAMACLIHbIY MYMCHIK
JHCIHE 00aH IHCO2APbl OPHANACKAH AUMAK 00ibIHUA Oehopmayuanbly Oipkenki 6o1inbeyi 601vin maodviiaovl. Aman
alimKanoa, Kansinmay 6eminiyy KOHMypaapvlH 00W1ail OPHAACKAH nepudepusnvly aumaKkmapoa 0aiublHOAMAHbIH
en yaken Kenoenew Oegopmavusanapvl oaiikanaovl. byn anumaxmapoazel co3wiiy wamacwl opmanwviK 060nikmezi
Odechopmayusnoan 3—4 ece ncane ooan oa kon 601yvt mymkin. CoHbIMeH Kamap, ex yHco2apsl opmauia (eHi 6otivinua)
KOJ10eHeH, cO3blily MaHnoepi mymculK 00/1icin0e OaiKanibln, MYMCbIKIMAHK JHCO2aPbl AUMAKKA KApail HcakblHOA2aHn
caiivitn Oipnewe eceze azaadvl. Tapmy-xammay 20ici Ke3inde oOailvinoama Oemi O0UBIHUIA COZBLTYOBIY MYHOAU
Oipkenki 0Oonindeyi mamepuanoviyy HcemKiiKmi mypoe mMapmoliMayblua MHcoHe OblI2aPbIHbIY  RAOAIbl
Kacuemmepiniy, moJvlK naidanianvlimaybina anvin Kenedi. byn makana asmopnapowiy asx, kuim onoipicindezi
mapmy-Kammay onepayusiapblHa GPHAIAH HCAHA MICLI0ep MeH KYPbLAbli1apObl Heeminoipy 00ublnuia JHeyp2izeen
3epmmeyiepine nezizoenzeH. AaK KUIMHIY MYMCBIK JHCaHE 00aH JHCO2apbl OPHANACKAH AUMALIHOG OedhopMayuanbl
OipKkenki 0071y yuwlin MYMCHIKIMAH JHC02aPbl OPHANACKAH AUMAZLIHOA KOCLIMULA CO3bLIYObl KAMMAMACHI3 ememin
Jceminoipineen yamapax, mipeyimti KOHCMPYKYUACbl YCulHbl10bl. Kanvinmay 6Oemininy xonmypaapvin 6oiinai
OaubIHOAMAHBIH, OIPKENKI CO3bLIYbIH KAMMAMACHI3 emy YUliH OQUbIHOAMAHIH AN0bIH2bL 0O1IZIH IPKEIKI HCBLAbIHY
JHcane blI2anoanovlpy aodicmepi Konoauwvliovl. 3epmmeylily makcamvl — aaK KUIMHIY RIWIH MYpaKkmoliblevlH
apmmolpy JHcoHe 0acmankvl OQULIHOAMAHBIY, 2bLIBIMU He2i30e/12eH  ayOaHbIH AHBIKIMAY apKblibl 0bli2apul
Mamepuanoapvln yHemoey, COHOAU-aK OHblH, PAUUOHAIObl 0epopMauuUACLIH, Kaavln 0Oeminiy (nyacconHvly)
KOoHuzypayusacwln yncane d6acka haxkmopaapowsl eckepe omulpwvin, OHOIpiiemin aakK KUIMHIN CARACBHIH JcaKcapmy.
Kymuic aak kuimniny yeminei 60.1i2i 0aiiblH0AMaACbIH KATbINKA OMbIP2bI3Y2A APHAIAH 3aMAHAYU MEXHOI02UAIAD MEH
AHCabOLIKmMapovl Nailoanana Omulpbln, eCenmikK-maaidamaivlK 0iCnen OpvblHOANObl. 3epmmey Hamudicenepi
OHOIpiiemin asax Kuim candacvln apmmslpyzd, 0acmankpvl OAlibIHOAMAHDBIY 2bLILIMU Hezi30enzen o/1uemoepi MeH
ayoanvlh OHMAUNAHOBIPY APKbLIbL OHIMHIY 03IHOIK KYHbIH MOMeHOemyze, COHOAU-aK aaK KUiMHIN ycminei oonizi
OQUbIHOAMACHIH KATIBINKA OMBIPIbI3Y2ad APHAIZAH HCAOOLIKMbL Heeminodipyze MyMKiHOiK depeoi.

Herisri co3nep: asgk kuiMHiH ycTiHri 00iri qaiibIHIaMachl, KbICKBIII MEXaHU3MI, YTapak Tipeyiui,
asIK KUiM YCTiHri 0eJiirinin qepopmManmsicbl, MEXaHM3MHIH KYMBIC JKYPici, JalibIHIaAMAaHBI CO3Y.
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Beeoenue

OKcInTyaTalliOHHBIE CBOMCTBA 00YBH, SKOHO-
MHYECKUE TIOKa3aTeM ¥ BHEIIHUI BUJI e¢ B HEMAaJIOH
CTEIICHH 3aBHCAT OT KayecTBa MIPOBEIEHUS TEXHO-
JIOTHYECKOH omnepanuu 1o GopMOBaHUIO 3aTOTOBOK
Bepxa 0OyBH Ha KOJIOJKE W TEHAHUUH AM3aliHa
MPOIYKIUH B 00YBHOM MPOMBINUICHHOCTH [1].

Kak mnokaseiBatoT wuccienoBanus [2, 3],
pacripeiesienie CpemHux (10 IMHUPHUHE COIO3KH)
3HAYECHUI MOMEPEeYHbIX Y/UIMHEHUH MO TJIONIaIH
COIO3KHM B HEMAJIOH CTETIeHH 3aBHCUT OT BEIMYHMH
a0COIOTHO BBITSDKKHM 3arOTOBKH Ha Pa3jInuHbIX €€
KpaeBbIX y4acTKax, TO €CThb OT paboyMx XOIOB
HCTIONHUTENBHBIX MEXaHU3MOB OOTSHKHO-3aTSKHBIX
MAIlliH, TPOU3BOASALINX HEIIOCPEICTBEHHOE pacTsi-
JKEHHE Bepxa 00yBH.

Jns xaguecTBeHHOTO (pOpMOBaHWs Bepxa 00yBU
Ha OOTSHKHO-3aTSDKHOW MalllMHE WCTIONHUTEIbHEIC
MEXaHU3Mbl (HalpUMep, MEXaHU3Mbl CTEICYHOrO
yIopa ¥ Kieliei) T0KHBI yOBIETBOPSTD CIEIYIO-
MM TEXHOJIOTHYECKUM TPEOOBAHHSM:

1. PactshxeHne 3aroToBkH Bepxa 0oOyBU Ha
TpeOyeMyIo Harepe]] 3aJaHHYI0 BeTHInHY aedop-
Mallyy.

2. ObecrieueHne paBHOMEPHOTo (hOPMOBaHUS
3arOoTOBKH I10 IJIOLIAI1 BEpXa OOyBH.

3. @opmoBanHue 6€3 epPeKoCOB 3ar0TOBKU Ha
KOJIOZIKE U T.11.

YkazaHHble TpeOOBaHUSI BBIIIOIHUMBI TOJIBKO
IIPU COOTBETCTBYIOIIMX pacyeTax pabouux UCIo-
HHUTETBHBIX MEXaHU3MOB OO TSKHO-3aTSHKHON Mallu-
HBI Ha Pa3IMYHBIX y4acTKaxX 3arOTOBKH C yYETOM
TakuXx (pakTopoB, KaK, HAPUMEDP:

1. IlupunHa ydvacTKa 3aroTOBKH, IOJBEp-
TaroIIEerocs pacTsHKeHUIO.

2. BemmumnHa TpeOyemol (parrioHaIBHOM)
nedopmarnum MaTepraia 3ar0TOBKU B 3aBUCHMOCTH
OT €ro0 TATYYECTH.

3. 3aKOHOMEPHOCTb pacIpeleNeHUs yIUIH-
HEHHMs 3arOoTOBKHM BJOJb OTMOaeMoro KOHTypa
KOJIOJKH (TTyaHCOHA) Ipy (HOPMOBAHHUU.

4. KoopanHaTa pacriooyKeHUs] HEUTPaIbHOTO
CeUeHHs 3aroTOBKM, OT KOTOPOTO MEHSEeTCs
HarpaBiieHHe AedopMaliuy MaTepraa Bepxa 00yBH
Ha KoJI0JKe (TTyaHCOHE) | T.II.

PaBHOMepHOE pacTsbkeHHe Bepxa 00yBH BIOJIb
ornbaemMpIX KOHTYpOB (hOpMYIOLIEel NOBEPXHOCTH
MyaHCOHAa BO3JICWCTBHEM Ha 3arOTOBKY HEpaBHO-
MEPHO PaCIPE/IEIICHHOTO TEMITEPaTYPHOTO TIOJIS HITH
BJI&KHOCTH TIO3BOJISIET CYIIECTBEHHO OOJIErduTh
WHKEHEPHBIN pacueT BeIIMYMHBI BBITSDKKH 3arOTOBKU
Ha Pa3IMYHBIX ydacTkax. Kpome Toro, B 3aBUCHMOCTH
OT TATYYECTH 3aroTOBKH M pexuMa (HOpPMOBaHUS
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Bepxa 00yBH [4-8] BO3MOKEH pacueT parioHaTbHBIX
pa3MepoB 3aroTOBKH, YTO TO3BOJIIET Ooiee dhdek-
THUBHO HCIIOJIb30BaTh KO>KEBEHHBIC MaTepUaIbl.

Lenbto naHHOM paObOTHI SIBISIETCS MOBBILLICHHE
(hOpMOYCTOWIMBOCTH W3TOTaBIMBAEMON OOYBH H
HKOHOMHS BEPXHHX KOXXTOBAPOB 3a CUET HAY4HO
00OCHOBAaHHBIX pPa3MEpPOB IUIOMIAAN HUCXOJHOMH
3arOTOBKH C YYETOM paliOHAIBHON nedopmarmn ee,
KOH(UTYpanuu orudaemMoro KoHTypa hopMyroriei
MOBEPXHOCTH 00yBHOW KOJIOJKH (ITyaHCOHA)  T.I1.

Mamepuanvt u Memoobwl uccy1e008anuil

B xauecTBe 00BEKTa HCCIICIOBAHMS TIPHHATA
3aroTOBKa Bepxa o0yBW mupuHOH 10 MM, mox-
BEPraioIacs paBHOMEPHOMY PaCTSHKEHHIO HCTION-
HHUTEIFHBIMA MEXaHU3MaMH MaIllMHbI Ha y4acTKe
HEPaBHOMEPHO 000rPEBAEMOro IyaHCOHa (KOJIOIKH)
[5] ¢ xouTypoM (opmyroleii TOBEpXHOCTH THIIA
«mapabona-okpyHOCTE [9] mos JeficTBreM YCHITHIA
(opmoBanwms P ¢ 3ajaHHBIM pacooKeHUEeM Hei-
TPaJIbHOTO CEYEHH s 3ar0TOBKH (puc. 1).

HccnenoBanus npoBeAeHbl pacyeTHO-aHAJIH-
THUYCCKUM METOAOM. MaremaTH4ecKue YpaBHCHUA,
MOJyYeHHBIE TPH 3TOM, OYAYT AaKTyalbHBI IPH
MPOEKTHPOBAaHUH BepXa 00YBU C UCTIONB30BaHHEM
COBPEMCHHBIX I/IH(bOpMa]_[I/IOHHLIX 1 KOMITBIOTEPHBIX
texHosoruii [9, 10, 13], obecrieunBarOIIMX XOPOIIYIO
(OpPMOYCTOHYMBOCTE M PALMOHAIBHOE HCIIOINb-
30BaHMEC HATYPAJIbHBIX KOKCBCHHBIX MATCPUAJIOB 1JIA
Bepxa o0OyBm [11, 12].

Pezynomamut u ux odcyscoenue

Pacuer nmapameTpoB paliHOHAILHOH BBITSDKKH
(pabo4MX XOJOB HCIOJHHUTEIBHBIX MEXaHHW3MOB
KJICIIEH, CTENICYHOTO yIopa B O0TSHKHO-3aTSKHBIX
mammnax tuna 3HK) Bepxa 00yBu nponsseaem npu
JONYIIEHHH, YTO BHJ HANPSHKEHHO-Ae(OPMHUPO-
BaHHOTO COCTOSIHUSI 3arOTOBKH BJIOJb BCETO
orubaeMoro KOHTypa IyaHcoHa (B 30HE KOHTaKTa
3arOTOBKH C OrH0aeMoii MIOBEPXHOCTHIO IMyaHCOHA
IPH BBITSDKKE Bepxa 00yBH) HEM3MEHEH.

[IprHMMast BO BHUMaHUE IPUHATOE JOMYILIe-
HHE, OINPEACIMM IIUPOTHBIE pasMmepbl (S1 U Sp)
paccMaTpuBaeMoOro ydacTtka Bepxa O0OyBH OT
HEHTPaNbHOTO CeuYeHHs JI0 €€ KOHIIOB IOCcie
pacTsLKEHUS

S1=Sp+Soa, +3

1)
S2=Sp5p+Spa, 13 ,

rae: 3-BeNIMYMHA TPHUIYCKa HA 3aTSDKHYIO
KPOMKY 3arOTOBKH.



AJIMATBI TEXHOJIOTUSIBIK YHUBEPCHTETiHIH Xabapubichl. 2026. Nel.,

01

Y

A1 N1

P

X

A7 N2

P

Pucynok 1. Cxema K pacueTy BEJMYMHBI BBITSDKKH 3arOTOBKH Bepxa o0yBHM Ha (OpMyromield MOBEPXHOCTH THIA

«1apadoia — OKpy>XKHOCTb»

COOTBETCTBEHHO IIHPOTHBIE pa3Mepsl (L1 u
L,) HepacTsHyTOH (MCXOMHOW) 3arOTOBKH OT
HENTpaJIbHOIO CEUEHUs J10 €€ KpaeB paBHBI

2)

|_1=|0“B+|0N1+K

L2=|D‘B+|DN2+K )

rIe: log: lon; Ipg, lon -, pasmepsr

3arOTOBKH JI0 PACTSIKEHHS, COOTBETCTBYIOIIVE
yqaCTKaMB, ON, B u DNy;

K - mmpuHa 3axBaTa 3aroTOBKM TyOKamu
KJIELIEH.

CrnenoBaTenbHO, HCXOAHAas ImHUpuHa L
paccMaTpuBacMOro  ydacTka  3aroTOBKH  JIO
pacTshKeHus paBHa

L=Li+L,. (3)

BenuuuHbl a0COMIOTHON BBITSKKU 3ar0TOB-
KH 110 00€ CTOPOHBI OT €€ HEHUTPaTbHOTO CEUSHUS
MOTYT OBITh OIpPENENCHbl W3  CIEIYHOIINUX
BBIpa)KEHU

11281-L1=SOVB-|0“B+SOA1+3'|ON1'K,

(4)
12282-L2=SﬁB-|§B+SDA2+3'IDNQ'K-

B Tex ciywasx, Korna BBITSDKKA 3arOTOBKH
Ha KOJIOJKE OCYIIECTBISIETCS TOJIBKO MeXa-
HU3MaMH KJenlel, (Kak, HampuMmep, B MallinHax
tuna OM, 3B u ap.), Tpedyemble paboune XOAabl
MOCIEAHUX  MOTYT OBITh  pacCuMTaHbl [0
¢dopmynam (4).

OnHako B OOTSHKHO-3aTSDKHBIX MalllMHAX
turma 3HK, ocHOBHasg BBITSDKKA 3aroTOBKM B
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nporecce ee (OPMOBAHHS OCYIIECTBISIETCS MeXa-
HU3MaMH CTEJIEYHOTO YIopa, a KIEIX CIyXKaT
TONBKO  IUIsl  YACpKaHWS  3aroTOBKH  TIpU
pacTsHKEHUH, a TakKe JJIsl YCTpaHeHUs IEPEKOCOB
WIH HEAOCTAIOMICH BBITSIKKH, YTO TPOU3BOIUTCS
OTIEpaTOPOM BPYYHYIO TIPH TIOMOIITH CITEITHATEHBIX
PYKOSITOK, KOTOPBIMH CHaOXeHbI OOKOBBIE U
MMyYKOBHIE KIJICHIEBBIE MEXaHW3MBL. Takas KOH-
CTpYKIHUs OOTSHKHO-3aTsDKHBIX MammH Tuna 3HK
3HAUWUTENIFHO 3aTpyIHSeT paboTy oreparopa,
CHI)KAaeT TMPOU3BOJUTEIHHOCTh MAIIMHBI U HE
MO3BOJIIET ABTOMATHU3UPOBATh Iporecc (opmo-
BaHUs Bepxa o0yBu. Kpome Toro, nepemeniennem
OJIHAM CTEJIEYHBIM YIIOPOM HEBO3MOXXHO JOCTHI-
HYTh PaBHOMEPHOTO paclpeelieHNs] YITNHEHUH
MO TUIOIAJAX HOCOYHO-TIYYKOBOW YacTH Bepxa
00yBu Tipu (OpPMOBAHWU WU3-32 OOJBIIMX KOJIE-
0aHM MUPOTHBIX Pa3MEPOB TI0 JUTHHE COIO3KH.

B cBs3u ¢ 3THM 11enecO00pa3HO KIICIIEBbIE
MexaHm3sMbel B MammHax tuna 3HK cHaOmuTh
JTOTIOTHATENPHBIMI ~ MHJIUBUAYAIBHBIMI  THUAPO-
NPUBOJIAMH JIJISl PAcTsDKEHHsS Bepxa OOyBH Ha
HejocTaroIme (Ui paBHOMEPHOTo (HOPMOBaHMS)
BEJIMYMHBI  BBITSDKKM ~ OTHENBHBIX  yYaCTKOB
3arotoBkHu [10].

Kpome Toro, Tak kak OOyBHas KOJIOJKa
(TlyaHCOH) TIpeNICTaBIsIeT COO0H HECUMMETPUIHOE
TEJO, TO KaXIbId KIICIIEBOH MEXaHU3M IOJDKEeH
MMETh CBOW 3aJaHHBIH paboumil XOm (BBITSKKY
3arO0TOBKH), KOTOPBIH MOXET OBITh OIpe/elieH 10
cienyomuM Gopmyiam

h1=l1-H (5)

hzz/lz-H,
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rae: /1 — BenuuMHA MOABEMA CTENIEYHOTO
ymopa.

Takum oOpasom, Ui pacueTra BETHYMH
BBITSDKKH 3arOTOBKH I10 KOJIoZIKe 110 (hopmynam (4)
n (5) HeoOXooMMO ONpENeNuTh CIEIyIoIue
HeusBecTHbIE JaHHbIE: | g ; I5g 5 long ; Tony; K.

Ornpeaenum ux.

JInnHa 3JIEMEHTapHOTO yYacTKa HepacTs-
HYTOU 3arOTOBKH paBHA

d=_19 | (6)
100%+1
rae: & — 3aJaHHas BEIUNYNHA OTHOCHTEIBHOM
nedopmalu 3arotoBku, %.
Y4uTeiBasi, 4To

dS=v1+(y )%dx,

UMEECM
V1+(y,)°dx
dl= o, 7
100tg+1 ()

rae: Y(X) - pyHKIms, OMUChIBatoIIas KOH(pH-
rypanuio oruéaeMoro KOHTypa IyaHCOHa.

B paccmaTpuBaemMom mpumepe popMOBaHHS
Bepxa 0OyBH Ha IMyaHCOHE C KOHTYPOM OrrbaeMoit
MTOBEPXHOCTH THIIA «T1apadoia-oOKpyKHOCTEY [14]

Yos =V2HA[1VO)+HIVRE-(ed)+lv(),  (8)
rue: v(x)= { 0mpux<d
1 npu 0<x<c
u yég\/ R2-(x-d)?+y, npu
c<x<d+R. 9)

IMoxacrasnsst (8) u (9) B (7) m mpoussens
MHTETPHPOBAHKE, TTOIYIUM

| = 1 [VIFTiH S R g
® T0%FT O = ) ===~
VP -(x-d)

L [2V6(6+H)+HIn YIS LR arcsin ¢4 -
2 R R

100 T&+1
arcsin 24)], (10)
R
= ' .arccos®. (11)
BD 1007e+1 R
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Hns onpenenenust lon, u lpn,cocraBum
CIEIyIOIINEe COOTHOIIEHUs (cM. puc.1)

3+Soa -K=(100'18'f+l)|0|\1 1
1

3+Spa -K=(1 0071e-f+ 1) lon
2 2

Orkynma lon =359aK -
1 100 &f+1
_ 3+SDA2-K
loN, = Ton T (12)

. f= &0 .
rae: f= ¢ - KODbOUIMEHT, yIUTBIBAIOLIHIT

OTJINYME BEIUYMHBI OTHOCHTENIFHOH Jedopmarim
€ zarotoBkm Ha orubaeMoll  TIOBEPXHOCTHU
nmyaHcoHa oT Aedopmaruu £ Ha KpaeBbIX yuyacTKax
Bepxa 0OyBH, Tae HaOmrogaeTcs NpeuMyliec-
TBEHHO OJJHOOCHOE HaIPsHKEHHOE COCTOSHUE.

Tak kak BemMYMHA PaBHOMEPHOH nedop-
Maluu TpH pacdeTe pabodMX XOIOB KIICIIEBBIX
MEXaHU3MOB  3a/1a€TCs  NPEIBAPUTENIBHO, TO
OYEBHIHO, YTO YCHIHME BBITSDKKH P ydacTka
3arotoBkd mupuHOH 10 MM OyneT 3aBHCETh OT
BCJIMYUHBI YUIMHCHHSA BCpPXa O6yBI/I Ha I'paHune
KOHTAaKTa IOCJIEAHET0 ¢ orubaeMoil IoBepx-
HOCTBIO IyaHcoHa. Torma, cornacto popmyie [15]

£=(17,89+0,192T)Q 0715

npu x=0 win x=0+R, umeem

P=100r@

B Beipaxennn (13) mokasarenmu A u n
MEXaHUYECKUX CBOWCTB 3arOTOBKH OTPEAEIISIOTCS
10 U3BeCTHOM MeTo ke [15] ncnbrranus 00yBHBIX
MaTepUasiOB, yYWUThIBasS MPU ITOM BHJ Hamps-
JKEHHO-1e(DOPMHUPOBAHHOTO  COCTOSHUSL  Bepxa
00yBHM Ha paccCMaTpHUBAEMOM YYacTKE OruOaeMoit
MOBEPXHOCTH  IyaHCOHA, OIpeJeNsseMbIil 10
W3BECTHBIM KapTorpammam jaedopmaruu 3aroTo-

BOK OOYBM TpU OOTSDKHO-3aTSDKHOM METOZE
(hopMoBaHUsI Bepxa 00yBH.
ITo u3BecTHOMY ycmmmio GpopmoBanus (13)

(13)

U MIOKA3aTelsIM IokaszaTenu A U N MEXaHHYECKHUX

CBOICTB OOYBHBIX MaTEpUANOB MPU OJHOOCHOM
PaCTSHKECHUU UMEEM

E=A ()" (14)
0 0 00

Taxum o6pazom,

f:,Ab -E! (1—20)“0 (15)
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B gacTHOM cirydae, KOT/ia 3aroTOBKa Bepxa
00yBH ITO/IBEpraeTcsi Ha OTuOaeMoil MOBEPXHOCTH
HEpPaBHOMEPHO O00OTPEBAEMOTO ITyaHCOHA OIHO-
ocHOMY pacTspkenuio  f=1.

Pacder paboumx X0m0B OOKOBBIX KIICIICH
00TsKHO-3aTsDKHBIX MammH Tuna 3HK Ha apyrux
ydacTKax HEpPaBHOMEPHO 000OTpeBaeMoro ImyaH-
COHa C KOHTYpaMH OTHOaeMOi TIOBEPXHOCTH THIIA
«OIUTUIC-OKPYKHOCTE» [8] Mpou3BOAMUTCS CO-
BEPIICHHO aHAJIOTHYHO BBILIEPACCMOTPEHHOMY
IpuMepy.

PesynpTatel paboThl TIO3BOJSAT TOBBICHTH
KayecTBO M3rOTaBIMBaeMoil OOYBH, CHHU3HTH
ce0ecTOMMOCTH €€ 3a CYEeT Hay9HO 0OOCHOBaHHOTO
KOHCTPYHPOBAHHS PAMOHAIBHBIX pa3MEpoB U
TUTOINAAM WCXOJHOM 3aroTOBKH Bepxa OOyBH, a
TaKXKe COBEPUICHCTBOBAaTh OOOPYJOBaHHE JUIS
(hopMOBaHMsI 3arOTOBOK Bepxa 00YBH Ha KOJIOJIKE.

3aknrouenue

HOHy‘-ICHBI AHAJIUTUYCCKUE 3aBUCHUMOCTHU
JUIS pacueTa PalHOHAIFHOW BBITSOKKU (pabodmx
XOJIOB KIICIIEBBIX MEXaHU3MOB, CTEJICUHBIX YIIOP-
OB B 06T$1)KHO'33T$DKHI)IX MaIHI/IHaX) HOCOYHO-
IMyYKOBOM YacTW 3aroTOBKH Bepxa OOYBH. OTH
(hOpMyIIBI TIO3BONISIT OTPEAETUTH PAIMOHATBHEIE
pa3Mepbl UCXOTHON 3arOTOBKH C y4€TOM (OPMEI U
rabapuTHBIX pa3MepoB OOYBHOW KOJIOJAKHM (ITyaH-
COHA), BEJMYMHBI palMOHATBHOU nedopMaruu
MaTepuajoB Uil Bepxa OOyBH U TpeOyemoro
MECTOHAXOXJICHHS HEUTPAILHOTO CEYEHUs 3aro-
TOBKM Tipu ¢dopmoBanuu. [locmeannii QaxTop
HEO0OXOJMMO yYUTBHIBaTH C IIENIBI0 TPENIOTBpa-
IICHUS] TepeKoca 3aroTOBKH B TIpollecce ee
BBITSDKKM  W3-32 HECHMMETPHUYHOCTH  (OPMBI
00yBHOW KOJIOJIKH.
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JU3AUHEPCKUE TPEBOBAHUS, A TAK/KE YYET ®AKTOPOB 3/10POBbBI,
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'CIII TALITIVIIATOB = | 2[1 5. FOBOKOHOBA"
(*TamxenTcKuii KHCTUTYT TEKCTUILHON H JIETKOH IPOMBILILIEHHOCTH, Peciy0nka Y30ekucran,
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160115, r. Hamauran, yauna Uciiama Kapumosa, 7)
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B oaunoii cmamve 6cecmoponne ananusupyemca akmyaibHOCHs 0eMCKOU 00excobl U (haxmopwl, onpedenaioujue eé
80CMPEDOOGAHHOCHL 8 COBPEMEHHBIX COUUANLHO-IKOHOMUUECKUX yenosuax. Paccnampusaiomen ocnognvie mpebosanua K
0emcKoii 00excoe, BKNIOYAA 2UZUEHUYECKUe, IP2OHOMUYECKUe, ICHEemuYecKue, NCUX0a02udecKue u IK0a02uiecKue
acnexkmel, a MAKHce 0COOEHHOCIU UX NPAKMUYECKOU Peanu3ayu @ npoyecce NPOeKmMuposanu u npouseoocmea. Ocoooe
GHUMAHUE YOENeHO 6NUAHUI0 KOHCMPYKUUU, UEEMO06020 PeuleHus U MEeKCMUIbHbIX MAMepuanoe Ha 300poeve U
HCUXO0IMOUUOHATIbHOE cocmoanue pedénka. Iloduepkusaemca HeodX00UMOCHb YUEMa 03pACMHBIX U PUIUOIOUUECKUX
ocobennocmeii 0emMCK0O20 OP2AHU3MA, A MAKMCE GANCHOCHb NPUMEHEHUA DEe30NACHBIX, IKONOUYECKU YUCHMBIX U
cepmupuyuposannvix mxaneil. B pabome npoeedén ananuz coepemennozo coOCmMoAHUA PbIHKA 0eMCKOIl 00eiicobl 8
Y3o0exucmane, eviacnenvt kn1ouegvie npodnemol, céazanuvle ¢ nPeodNIAOAHUEM UMNOPMHOU NPOOYKUUU, HEOOCMAMOYHBIM
Ypo8HeM JI0KAIbHOZ0 RPOU3600CHIGA U 0ZPAHUYEHHBIM UCNONb306AHIEM UHHOBAUUOHHbIX mexHoozull. TIpeonoycennl
Hanpasnenus paeumus Ompaciu, OCHOBAHHble HA GHEOPEHUU MPAHCHOPMAYUOHHBIX IIEMEHINO06 8 KOHCIPYKUUL U30e1ull,
Ymo no360.1Aem yeeauiums CPOK IKCHIYAMAUUU 00eHcObl, ROGLICUMY eé PYHKYUOHATILHOCIb U IKOHOMUYECKYIO
Ihpexmuenocmos. Ommeuena ponv ycmouuueo2o OU3AUHA U YUPPOBLIX MEXHONO2UN 6 CO30AHUU AOANMUGHOU U
9IKOTIO2UYHOIL 0emCKOoul 00exicobl. Ilonyuennsle pe3yibmanuvl nPEOCMAGIAIOM NPAKMUYECKYIO UEHHOCHb 0J1 OU3ATIHEPOE,
npouseooumerneii u ucciedosamerneii 6 001ACmMU MEKCMUTbHOU U N1E2KOT NPOMbLULTEHHOCHIU.

KiroueBble cjioBa: aerckasi oaexKaAa, aAKTYaJIbHOCTh, JPrOHOMMUKA, TpaHC(l)OpMaIIHOHHaH oaexaa,
}11/1331‘/’1}[, TUHrueHa, MTHHOBAIlU .

RELEVANCE OF CHILDREN'S CLOTHING, HYGIENIC AND DESIGN REQUIREMENTS,
AND CONSIDERATION OF HEALTH, PSYCHOLOGICAL, AND ENVIRONMENTAL
FACTORS IN ITS DESIGN

1S.SH. TASHPULATOV, “D.B. BOBOJONOVA*

(*Tashkent Institute of Textile and Light Industry, Republic of Uzbekistan,
100100, Tashkent, Shokhzhakhon str., 5
2Namangan State Technical University, Republic of Uzbekistan,
160115, Namangan, Islam Karimov str., 7)
Corresponding author's e-mail: dilnavozbobojonoval998@mail.ru

This article provides a detailed analysis of the relevance of children's clothing, highlighting the hygienic, ergonomic,
aesthetic, psychological, and environmental requirements it must meet. The current state of the children's clothing market in
Uzbekistan is analyzed, including issues related to imports and local production. The importance of transformative clothing
and innovative technologies is demonstrated through practical examples. Abstract. This article provides a comprehensive
analysis of the relevance of children’s clothing and the factors that determine its demand under modern socio-economic
conditions. The main requirements for children’s garments are examined, including hygienic, ergonomic, aesthetic,
psychological, and environmental aspects, as well as the specifics of their practical implementation in the design and production
process. Special attention is given to the influence of garment construction, color solutions, and textile materials on the health
and psycho-emotional state of a child. The necessity of considering the age-related and physiological characteristics of the
child’s body is emphasized, along with the importance of using safe, environmentally friendly, and certified fabrics. The study
also analyzes the current state of the children’s clothing market in Uzbekistan and identifies key problems related to the
dominance of imported products, insufficient local manufacturing, and the limited use of innovative technologies. The article
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proposes development directions based on the introduction of transformable elements in garment design, which can extend the
service life of clothing, increase functionality, and improve economic efficiency. The role of sustainable design and digital
technologies in creating adaptive and eco-friendly children’s wear is highlighted. The results obtained are of practical value for
designers, manufacturers, and researchers in the field of textile and light industry.

Keywords: children's clothing, relevance, ergonomics, transformative clothing, design, hygiene,
innovations.

BAJIAJIAP KUIMIHIH ©3EKTLIIIT T, TUTUEHAJIBIK JKOHE TU3AH TAJIAIITAPBI, COHJIAN-
AK OHBI 7 KOBAJIAY KE3IHAE JEHCAYVY/JIBIK, ICUXOJIOT' U
7KOHE 3KOJIOI'USl ®PAKTOPJIAPBIH ECKEPY

YC.1II TAILITIVJIATOB, ¥1.5. EOFO)KOHOBA*

(*TanmkeHT TOKbIMA JKIHE JKEHIT OHEPKICIll HHCTHTYThI, O30eKcTan Peciy0imKkachl,
100100, TamkeHT K., llox:xaxon kemeci, 5
’HamaHran MeMJIEKeTTiK TEXHUKAJIBIK yHHBEPCHTETi, O36excran Peciry0aukachi,
160115, HamanraH K., Mciam Kapumos kemeci, 7)
ABTOP-KOPPECTIOH/ICHTTIH AeKTpoHIbIK momrackr: dilnavozbobojonoval998@mail.ru*

byn maxanaoa 6ananap xuiminiy e3exminizi men Kazipzi aneymemmik-IKOHOMUKATIBIK HCA0AT0aA2bl CYPAHBLCHIH
AHBIKIaumuin haxmopnap sncan-caxmol mandanaovl. bananap Kuimine Koubiiamvin Hezizei mananmap, aman aumKanoa
2USUEHANBLK, IP2OHOMUKAIBIK, ICHEMUKATIBIK, RCUXOO0ZUANBIK HCIHE IKOSIOUAIBIK, ACHEKmMiNep, COHOAl-aK 01apObl
JHcobanay men oHOIpy yoepicinoe scyzeze acvlpy epexuieniikmepi Kapacmuipovinaowt. Kuimnin Kypolivimol, myc yinecimi men
MOKbIMA MamMepuaIoapulibll, OANIAHBIY 0CHCAYIbIZbL MEH NCUXO0IMOUUATIBIK HCA0AUBbIHA dCepi epeKuie aman omineoi.
bananwin sicac sncane usuonozuanvix epexuienikmepin eckepy Kadxcemminizi, COHOQi-aK, Kayincis, IKOA0SUATBIK Ma3a Heane
cepmupukammanzan Mamanapovl K0Ja0anyovly; Manvbl30blivlabl KOpcemineoi. 3epmmey dapuvicvinoa O36excmanoazol
oananap Kuimi HapLIZLIHBLY KA3IP2I H#ca20aliblHa MA10ay HCACATIbIN, UMNOPHIMBIK OHIMOEPOIH DACLIMObIZbL, Hcep2inikmi
OHOIpicmil JcemKIIKCI30i2i HcaHe UHHOBCAUUATBIK MEXHON0ZUANAPObIY WeKmeyli KOOAHbIIYbl CUAKMbL Hezi32i Macenenep
anviKmanovl. Makanaoa KuimHiy namuoanany mep3imin y3apmyaa, OHblH YHKYUOHAIObLIBIZbIH APHIMBIPY2A HCIHE
IKOHOMUKAIBIK, MUIMOINIZIH JHCaKcapmyza MyMKIHOIK depemin mpancgopmayusansik 1emeHmmepoi enzizy Hconoaput
yebinoinaovt. Convimen Kamap mypaKmol OU3AUH MeH WHPPABIK MEXHON0ZUANAPObIY Dellimoenziui api IKON0SUATBIK MA3a
oananap Kuimin sncacayoazol poni Kopcemineol. Anvinzan Hamudicenep ousaiinepnepze, OHOIpyuiiiepee yHeane moKbima MeH
JHCeHiNt OHEPKICIn canacvlHoazel 3epmmeyutiiepze NPAKmMuKaIblK mypesloan naioaist 601aobl.

Herisri ce3nep: 6amanap kuimi, 63eKTijIiK, 3proHoMnKa, TpaHchopMaUAIAHATHIH KAIM, TH3aiiH,
TUTHEHA, THHOBAIUsLIAP.

Beeoenue. paccMaTpHBAaIOTCI KakK aKTyalbHas HAay4dHO-

B XXI Beke peIHOK JETCKOW OACKIIBI Kak npakTHyeckas 3anayva [2, 3].
OTHENBHBI CErMEHT JIETKOW IPOMBIIIICHHOCTH Onmexaga — dTO HE TOJIBLKO YaCTh BHEIIHETO
pa3BHUBaeTCs 0COOEHHO aKTUBHO. DTO OOBICHIETCS BHJIa YEJIOBEKA, HO M BaXKHBIN (hakTop KoMmdopTa,
TEM, YTO OpPTraHu3M peOEHKa OBICTPO PACTET U MMEET 3I0pOBBSl U caMOBBIpakeHUs. OCOOCHHO Ba)KHO
(hm3HroNIOrMYeCcKue U TUTHEHUYECKHE TOTPEOHOCTH, VYIUTHIBATh BO3pacT PeOEHKA, UyBCTBUTEIHHOCTH
OTJIMYHBIE OT B3pocibiX. [loaToMy nu3aiin nerckoi KOXKH 1 YPOBEHB TIOABIKHOCTH TIPH BEIOOPE OJICHKIBL.
OJIeXk Il TpeOyeT He TONBKO ICTETUYECKOTrO, HO U [IpaBunbHO TIOOOpaHHAs OAEKIA CHOCOOCTBYET
e IarOrMYeCKOT0, TICHXOJOrHIecKoro moaxonaa [1]. (u3nYecCKOMYy Pa3BUTHIO PeOEHKA, €r0 3I0POBOMY

Ha perake Y30ekncrana Takke HaOIr0aeTcst POCTY ¥ aKTUBHOMY COITHATBHOMY ydacTHro. Cremo-
POCT cripoca Ha AETCKYIO OJIEKIY C KaXKIbIM TF'OJIOM. BaTeJLHO, BHUMAaHWE K JETCKOH Ojekae — 3TO
CornacHo gaHHBIM [ OCYIapCTBEHHOTO KOMHTETA T10 WHBECTHUIMSA B Oyayiuee aereit [4].
craructuke, oonee 20% o0bEMa MPOAYKIIUH JIETKOH Mamepuanst u memoovl UCCTEO08AHUA.
TIPOMBIIILICHHOCTH PECITYOJIMKH TIPUXOAUTCS Ha JOJTFO OYHKIMOHATEHOE 3HAYEHUE TCTCKON OIEKIIBI:
JNETCKOM OAeXIbl. BhICOKMII ypoBeHb HMIOpTa Jertckas onexxaa — 3TO BakHEHILIEe CPEACTBO
OTKPBIBACT HOBBIE BO3MOXHOCTH JIJII MECTHBIX TTOBCETHEBHON akTHBHOCTH. OHa 3amuimaeT peoéHka
npousBoauteneid. B 3TOM KOHTEKCTE TMPOEKTHU- OT BHEIIHUX (haKTOPOB, HE CTECHSCT ABMKCHUSI U
pOBaHHME U TMPOU3BOJACTBO JACTCKOM OIEXKIIbI obecrieunBaeT KoMpopT. OcOOSHHO ISl TIOABMKHBIX
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JleTell BAXKHbI HAPrOHOMMYHBIM KpOU, JIETKUU
MaTepHajl ¥ COOTBETCTBYIOLINN pa3Mep.

3nauenue c mouxu 3peHus 300P06bA U 2USUEHDI.
Opexna MOKET HampsIMyIO BJIMATH Ha 3/0POBHE
pe6énka. M3nenus u3 HaTypalbHBIX TKaHEH MO3BO-
JISTIOT KOKe “IBIIIATh ¥ MPEIOTBPAIIAIOT aJlICPTH-
Yeckue peakuud. HampoTwB, CHHTETHUECKUE HIIH
HeyIoOHBIE MaTepHUalibl MOTYT BBI3BAaTh MOTIIMBOCTS,
CBIIIb U IpYTHe TUTHEHNYECKUE TPOOIIEMBI.

ODcmemuueckoe u ncuxoao2udeckoe GusHue.
Onexna hopmupyeT y peOEHKa yBEpEHHOCTh B cebe 1
crocobcTByeT camoBbIpaxeHuo. [lomobpannas c
y4€TOM BoO3pacTa W BKyca peOEHKa omexnaa
MOJIOKHUTENBHO BJIHMAET Ha €0 MCHXOJOTMYECKOe
COCTOSIHHE ¥ OTHOIICHHS C OKpY>KatoMMH. PeOEHOK,
KOTOpPOMY HPABHTCS €T0 OJEX[a, CTAHOBUTCS Ooiee
AKTHBHBIM U YBEPEHHBIM.

Bruanue na coyuanvnoe u meopueckoe
pazsumue. [IpaBunBpHO IOMOOpaHHAsT OIEKIA CIIOCO0-
CTByeT CBOOOJHOMY OOIIEHHIO CO CBEPCTHUKAMH,
AKTUBHOMY YYaCTUIO B KOJUICKTHBHBIX J€JIaX H
Pa3BUTHIO TBOPUYECKOTO MOTeHIMana. Yepes ofexay
peOEHOK MOXET BBIPa3UTh CBOW BKYC, HHIUBHIY-
AJIbHOCTb U YHUKAJIbHOCTD.

OcHoBHbIe TPEOOBAHMS K ICTCKOM 01ekKe [5]:

Pucynok-1. OckusHble 00pa3Ipl JETCKOH OIeKIbL.

Cocmosnue pviHKa U NPOU3BOOCMEA 8
Vsbexucmane. B nocnennue rojipl 00bEMBI TIPOU3-
BOJICTBA JISTCKOM OJICXK/IbI B Y30eKucTaHe pactyT [6].
OpmHako J0JIE UMIOPTA TOIMPEKHEMY BBICOKA —
OCHOBHBIMU CTpaHAMHU-TTOCTABIIIMKAMH SIBJISTFOTCSI
Typmmst, Kutait u Poccusi. Cpenn HeIOCTaTKOB
MECTHBIX ITPOU3BOIUTENEH — OTHOOOpasue /u3aiiHa,
HeXBaTKa TpaHC(OPMAIMOHHBIX MOJIeNiei U craboe
HCITOIL30BaHNE WHHOBAIIMOHHBIX TEXHOJOTHH. B
9TOM TLJIaHE HAyYHbIE pa3pa0bOTKH B cepe nu3aiiHa
MOT'YT 3HAYUTEITFHO YITyUIIIUTh CUTYAIHIO B OTPACIIH.
PasBuTHEe NPOM3BONCTBA NETCKON OICIKIBI
npuHeceT creyromiue Beiro st [7-10]:
o CHmkeHre 00béMa UMIIOPTA ¥ HACKHIIIICHHE
BHYTPEHHETO PhIHKa
o Co3anne HOBBIX paboUIMX MECT
o [ToBBIIICHKE SKCIIOPTHOTO MOTEHIMAIIA
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Tueuenuueckue mpebosanus. YduTbIBas
YyBCTBHTEIHHOCTh KOXKH PeOEHKA, TKaHb IOJKHA
XOPOIIIO MPOIYCKATh BO3TYX, ObITh TUITOAJLICPIrEHHON
Y U3TOTOBJICHHOM C MCIIOJIh30BaHMEM HETOKCHYHBIX
kpacuteneil. Hampumep, aind neTHEW OAexkKIbl
WCTIONB3YIOT XJIONOK, JIEH; AJIsI 3MMHEN — IIepPCTh,
HIETK ¥ COBPEMEHHBIC CHHTETHUYECKHE, HO BO3yXO-
MIPOHUIIAEMbIE MaTEPUAIHI.

Opeonomuuecxkue mpebosanus. Onexna
JIOJI’KHA COOTBETCTBOBATH BO3PACTy peOEHKA U HE
orpaHuyuBaTh ABWKeHMs. [Ins nmereit 3—6 ner,
KOTOpBIE OCOOCHHO TTOIBIKHBI, TIOJOUIYT MOJIENN
CIIOPTUBHOTO CTHJISL, CBOOOHOTO U MSITKOT'O KPOSl.

Dememuyeckue u ncuxonocudeckue mpeoo-
sanus. 1Ber, ykpamieHus u popma 0K Ibl OKa3bl-
BalOT BIMSHUE HAa DMOIMIOHAIBHOE COCTOSTHHE
pebénka. SIpkue, HO TApMOHUYHBIC 1IBETA MTOBBIIIAIOT
aKTUBHOCTbH;, HEIIPABWILHOE I[BETOBOE COYCTAHHE
MOJKET BBI3BaTh OTPHUIIATEIHHEIE IMOITHH.

Okonoeuveckue mpebosarus. Vcons3oBaHne
9KOJIOTUYECKH YHUCTOTO ChIPhs U BO30OHOBIIIEMbIX
PECYpPCOB B MPOM3BOJICTBE BAYKHO KaK IS 37I0POBBS
pebEHKa, Tak U JUTS 3aIMUTHI OKPYKAIOIIEH CPeIb.

e VIIydIlleHHe 310pOBbS W OJaronoxy4us
Jieren

o CtaHOBIIEHHE OZEKIBI KaK CPEJCTBA 3CTe-
TUYECKOT'0 U HALIMOHAILHOTO BOCIIUTAHUSL.

Pezynomamut u ux odcyscoenue.

B xoze nccienoBanns OpUIO YCTAaHOBJIEHO, YTO
OCHOBHBIMHM KPUTEPHUSIMU MPU IPOECKTUPO-BAHUU
JIETCKON OACKIIBI SIBIISTIOTCS TUTUEHUIHOCTh MaTe-
pUajgoB, OPrOHOMHYHOCTH KOHCTPYKIHHA U
ACTETUYECKAs! MPUBJIEKATEIBHOCTD U3/, AHAIN3
PBIHKA JIETCKOM OJekKbl B Y30€KHCTaHe MoKa3al
YCTOMYMBBIA POCT CHpPOCaA, OJHAKO JOJIsI UMIIOPTHOMN
MPOIYKIHUU OCTAETCSA BBICOKOM, UTO yKa3bIBAET Ha
HE0OXOAMMOCTh PA3BUTHS JIOKAIBHOTO MPOM3BO/ICTBA
[11-15].

BeII0 BBIABIIEHO, YTO 3HAYUTENbHAS 4acTb
MIPEICTABICHHON HA BHYTPEHHEM PBIHKE OJICK bl HE
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TIOJTHOCTBIO COOTBETCTBYET TPeOOBAHMSIM KOM(OpPTa U
Oe30macHOCTH I JieTeli. B yacTHOCTH, OTMEYaeTCst
HEJIOCTAaTOYHOE HCIIOJIb30BAaHUE  HATYPaTbHBIX
TKaHEH, a TaKXKe CJIaboe BHEIPEHHE TpaHChopMa-
[IMOHHBIX 3JIEMEHTOB, TO3BOJISIONINX YBEITNINBATh
CPOK HOCKH U3JIECTUH.

[IpoBea€HHBIN aHAN3 MMOKA3aJ1, YTO UCTIOJb-
30BaHUE Q/IANITUBHBIX KOHCTPYKTHBHBIX PEIICHUH
(perynmupyemast [UTHHA, CHEMHBIE 3JIEMEHTHI, YHUBEP-
canmpHble (DAacOHBI) CIMOCOOCTBYET MOBBIIICHUIO
(hYHKITMOHATBHOCTH OJICK/IbI M CHIDKECHUIO 3aTpaT
poaureneit. Kpome Toro, BHEJpeHHE COBPEMEHHbIX
TEXHOJIOTHI NIeUaTH U SKOJIOTHUECKU Oe30MacHBIX
MaTepuaioB IIO3BOJISIET IIOBBICUTH Ka4yeCTBO
MIPOAYKINH U €€ KOHKYPEHTOCTIOCOOHOCTB.

C TouKku 3peHUs au3aiiHa yCTaHOBJICHO, YTO
MpaBUIGHO TMOMOOpaHHAs I[BETOBAas TaMMa |
ACKOPATHUBHBIC JJICMCHTBI OKa3bIBAIOT II0JIOXKH-
TENPHOE BIMSHUE HAa IMOIMOHAIBHOE COCTOSHUE
pebEHKa 1 crmocoOCTBYIOT (HOPMHUPOBAHUIO WHIIH-
BUITyaJTbHOTO CTIIISL. TakuM 00pa3oM, KOMILUIEKCHBIN
MOAXO0A K TPOCKTUPOBAHHUIO JETCKON OJEKIBI
o0ecrieunBaeT HE TONBKO €€ MPAKTHYECKYIO
LIEHHOCTh, HO H COIMAILHO-TICUXOJIOTHYECKYIO
3HAYUMOCTbD.

[Nomy4yeHHbIe pe3ybTaThl HOATBEPKIAIOT, 9TO
Pa3BHUTHE OTEUECTBEHHOTO MTPOU3BOJICTBA JIETCKOM
OACXKIbl C TPHUMCHCHHEM MWHHOBAIIMOHHBIX U
TpaHC(HOPMAITMOHHBIX PEIICHU SBIISETCS TIEPCIICK-
TUBHBIM HAampaBiIeHHEM s JETKOW IPOMBIII-
JICHHOCTH Y30€KHCTaHa.

3axknrwuenue

[IpoexkTrpoBaHue W MPONU3BOACTBO AETCKOM
OJIEXK/IbI CETOHS SIBIIAETCS] BXKHOM 3KOHOMUYECKOM,
COLIMAJILHOM 3aJadeld W BBIIIOJIHAIOIIAS BOCIIMTA-
TeNbHYIO (yHKI0. OObeIMHEHNE TUTHEHNYECKUX,
SPrOHOMUYECKHX W 3CTETHYECKHX TpeOOBaHWUIA,
IIMPOKOE ITPUMEHEHHE TPAHC(HOPMAITUOHHBIX DJICMe-
HTOB W WHHOBAIIMOHHBIX PEIIEHUH TO3BOJISIOT
CO3/1aBaTh KAYECTBEHHYIO U KOHKYPEHTOCIIOCOOHYIO
nponykimio. CodeTanne HAITMOHATHHBIX TPAJIUINA U
COBPEMCHHBIX TEXHOJIOTHA MOKET OOECIIEUYUTh
MPOU3BOAUTENEH TPOYHBIE MMO3ULMUA HA DPBIHKE
JIETCKOM OJI€K/IBL.
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ECOLOGICAL DYEING OF WOOL MATERIALS: THE POSSIBILITIES
OF NATURAL COLORING AGENTS
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The article presents the results of a study on the development of dyeing technology for wool materials using
natural dyes. Increasing the ecological and functional value of textile materials is achieved through the use of natural
pigments of plant origin and effective auxiliary substances that contribute to the strong fixation of the dye on the fiber.
Modern approaches to the intensification of dyeing processes, including physicochemical methods, allowing to ensure
a high degree of uniformity of staining, color resistance to external influences and preservation of physical and
mechanical properties of wool fabrics, are considered. Optimization of the dyeing parameters of the concentration of
dyes and modifiers, temperature and time processing, and acidity of the medium was carried out. The qualitative
characteristics of the painted samples were studied, including the intensity and durability of the color, the uniformity
of the dye, as well as the effect on the tactile properties of the material. The proposed technological solutions provide
environmental safety, energy efficiency and the possibility of applying dyeing technology in production processes.
Developed dye technology can be used in the production of natural textiles with decorative and functional properties
in demand in the light industry, including for the manufacture of clothing, accessories and interior textiles.

Keywords: natural dyes, wool materials, natural fibers, textile dyeing, eco-friendly technologies,
dye stability, biodegradable dyes, traditional dyeing methods.

IKOJIOI'NYHOE KPAIIEHUE HHEPCTAHBIX MATEPUAJIOB:
BO3MOXXHOCTH HATYPAJBHBIX KPACUTEJEN

KJK. JJOCEHBUEBA', I'.b. BEKEATBIP

(ATMaTHHCKHU TEXHOJOrHYecKuii yauBepcureT, Pecny6ianka Kazaxcran, 050012, r. Anmatsi, Tose 6u 100)
DnexTpoHHas moura aBTopa koppecnonaenta: d.kulmairam@mail.ru*

B cmamuve npedcmasnensl pe3yivmameol uccie008anus no pa3padomKe MmexHoa102uu Kpauenus wepcmanbix
MAmMepuaos ¢ UCNONb306anuem HAMYPAIbHLIX Kpacumeneil. Ilosviuienue IKon02uuecKoll u YHKYUOHANLHOI UEHHOCINU
MEKCMUbHLIX MAmMepPuanos OOCHUZHYMO 34 CYEéM HNPUMEHEHUA RPUPOOHBLIX RUZMEHMOE PACHUMENbHO20
RHPOUCX0)HCOeHUA U IPPEKMUGHBIX 6CHOMOAMETLHBIX 8EU{ECINE, CHOCODCIMEYIOWUX NPOUHOMY 3AKPENIeHUI0 Kpacumens
Ha eonokne. Paccmompensl coepemennvie no0xXo0bl K UHMEHCUPUKAUUU NPOYECCO8 KPauleHUA, 6KNI0YAA PUUKO-
Xumuueckue mMenoosl, R03601A10uUe 00eCneYums 6bICOKYI0 CIENEeHb PAGHOMEPHOCIU OKPAUIUBAHUA, YCIOUYUBOCNb
U6ema K 6HeUIHUM 8030€lCMEUAM U COXPAHEHUE (PU3UKO-MeXAHUYECKUX ceolicme wepcmanbix mraneil. IIposedena
OnMUMU3AUUA RAPAMEMPOE KPAUieHUs, KOHUEHMPauuu Kpacumeineil u MOOUPUKAMOpos, meMnepantypHo-6PeMeHHO20
Ppexicuma o6padomku, Kuciomuocmu cpeost. Hccneoosansl KauecmeenHule XapaKmepucmuKu OKpaueHHslxX 00pazyos,
6KII0YAA UHMEHCUGHOCHb U CHOIIKOCHb UGEMA, PAGHOMEPHOCHL KPAWICHUA, @ MAKIICe GIUAHUE HA MAKMUIbHbIE
ceolicmea mamepuana. Ilpednoscennvlie mexnonozuuecKue peuienus 06ecneuusalon IK0a102udecKyro 6e30nacnocms,
IHepzoIhhexmusnocms U 603MOHCHOCHL RPUMEHEHUA MEXHOI0ZUU KPAULEHUS 6 NPOU3600CHMBEHHBIX NPOUECCAX.
Pazpabomannas mexnonozus KpauieHus modxycem 6blims UCNOIb308AHA RPU RPOUZEOOCIEE HAMYPATILHOZ0 MEKCMUIA C
0eKopamueHbIMU U (PYHKYUOHATIbHOIMU CEOLICHIBAMU, 80CHIPEOOGAHHBIMU 8 J1e2KOIl NPOMBIULTEHHOCINU, 8 MOM Yucie 01
U320M08IEHUA 00€HCObl, AKCECCYAPOB U UHMEPLEPHO20 MEKCHMUIA.

KiioueBble cjioBa: HaTypajibHble KPACHTENIH, IIePCTAHbIE MATEPUAJIbI, HATYpaJIbHbIE BOJIOKHA,
KpalleHue TeKCTHJs, JKOJOTMYHbIe TEXHOJIOTHH, YCTOHYMBOCTL OKpPACKH, OHopasjiaraembie
KpacuTelu, TPaIUIIHOHHbIEe MeTOIbI KpalleHHusl.
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KYH MATEPUAJIJAPBIH DOKOJOI'MAJIBIK TA3A BOAY:
TABUT'U BOATBIIITAPABIH MYMKIHAIKTEPI

KK JIOCEHBUEBA", I’ b EEKBATHIP

(AJIMaTBI TEXHOJIOTHSUTBIK yHUBepcuTeT, Kasakceran Pecry6amnkacet, 050012, Anmatsl K., Teste 61 ke, 100)
ABTOpP-KOPPECTIOHICHTTIH 3JeKTpoHbIK morrackr: d.Kulmairam@mail.ru *

Maxanaoa mabuzu 60a26luimapobl KOJ10AHA OMbBIPLIN, JHCYH MAMEPUAIOAPLIH 008y MEXHON02UACHIH A1y
Ooutvinwa 3epmmey Homudicenepi keamipinzen. Tekcmuno mamepuanoapvolHbly IKOJI0ZUATIBIK HCIHE PYHKUUOHATOBIK
KYHOBUIbIZbIH apmMMbIpy YULiH 0CIMOIK meKmec maduzu nuZMennmep Hcone 00A2bluimovlH, ManblKKa Oepik deximinyine
bIKna ememin muimoi Kocankpl 3ammap Koaoanwvliowvl. bosy npoyecmepin scedendemyoin 3amanayu macinoepi, COHblH
iwminoe 0oayoviy mezicmizin, mycmepoin colpmKbl acepiepze Mmeo3imoinicin Kammamacvly ememin dHcoHe IHCYH
Mamanapeluoly, — QUIUKATBIK-MEXAHUKANbIK — KACUemmepin momeHnoemneimin  QuauKa-xumuanvlk aoicmep
Kapacmuipoliean. boageiuumap men moouguxamopnapoviyy KOHUEHMPAyUACsvl, OKOEYOit; MEMNEPAMYPANBIK-YAKLIIMbBIK,
pedicumi, OpmansvlH, KblUKbLAObIZbL CUAKDL 00y nApamempiepin OHMAauIaHObIPY OOIIHUA 3ePMMmeYy HCYMbICIAPbI
acypeizinoi. Tycmi yneinepoin cananvik cunammamanapol, COHbIY iwinde myc KapKulHObLIbI2bL MEH DepiKmizi, 00ayOblH
mezicmizi dcane mamepuanoviy maxkmunvoi Kacuemmepi zepmmendi. ¥colnovliean mexnonouAnLIK uiewimoep
IKOIOZUANBIK KaAyinci3, Inepeuaza yHemoi 6osay mexHono2uAcvln OHOIpicmik npouecmepoe Koaoany MYMKiHOIZIH
Kammamacwlz emeoi. O3ipienzen 00y mexHoa02UsACyl HeeHisl OHEpKacinme CYpPaHbICKa ue CaHOIK HcaHe YYHKUUOHATObIK,
Kacuemmepi 6ap madbuzu manuiblKmapovly meKkcmuib oHOIpicinoe, AZHU KUimM, aKceccyapaap jHcone uHmepbepiik
meKkcmuio OYiubIMOapPbIH Wb2APYOa KONOAHBLIYbL MYMKIH.

Herizri ce3aep: Ta0uru 00AFBILITAP, KYH MATEPUAAAPBL, TAOMFU TAIIBIKTAP, TEKCTWIbII 0011y,
IKOJIOTUSJIBIK Ta3a TEXHOJI0TUsL1ap, 0051y TO3IMILTIri, OMOJOTUSJILIK bIIBIPANTHIH 0OAFBIIITAP, TICTYPIIi
0osty aicTepi.

Introduction processing technology. The color obtained as a result
One of the current trends in the textile industry of staining can vary significantly depending on the
is the development and implementation of type of fiber, method of preparation of raw materials,
environmentally friendly finishing technologies, type of herb, pH of the medium, duration and
including dyeing using natural dyes. Particular temperature of dyeing. The combination of various
attention is paid to the creation of textile materials dyes and herbs allows you to obtain complex, deeply
based on natural components that provide not only saturated and persistent shades [7-9].
decorative, but also functional properties. The use of The technology of dyeing wool materials with
natural dyes can reduce the impact on the environment natural dyes includes a number of successive stages
and human health, as well as contribute to the aimed at ensuring durable and uniform staining while
preservation of traditional technologies and the preserving the physical and mechanical properties of
development of sustainable textile production [1-3]. textile fiber. The process consists of preliminary
Natural dyes are natural pigments obtained material preparation, etching, dye extraction, dyeing,
mainly from plant raw materials, less often from animal washing, fixation and drying.
and mineral origin. Their use in dyeing wool materials The use of natural dyes in the dyeing of wool
is due to environmental safety, biocompatibility, materials is an environmentally friendly alternative to
availability of raw materials and the possibility of synthetic dyes and contributes to the creation of
obtaining a wide range of shades. The use of natural sustainable textile production technologies. The
dyes makes it possible to create sustainable, non-toxic resulting painted products are characterized by a soft
textiles with high artistic and cultural value [4-6]. natural color scheme, biocompatibility and high
Natural dyes used to dye wool are classified by aesthetic quality, which makes them in demand [10-12].
chemical nature and color shades. Anthraquinones Despite a significant amount of research, dyeing
include dye maren and cochineal, providing persistent wool with natural dyes remains an understudied
red and pink tones. Indigo dyes such as indigo and direction. Modern research is mainly focused on the
waida are used to produce blue hues. Flavonoid dyes study of individual dyes or types of herbs, while there is
(onion husks, turmeric, chamomile, etc.) allow you to no systematic approach to comparing different natural
achieve yellow and orange colors. Tannins contained pigments, sources of raw materials and technological
in oak bark, nut shells and tea give dark shades and can regimes. In addition, a great influence on the result has
serve as natural fixators. Other plant sources such as the composition of the water, temperature, processing
elderberry, pomegranate, nettle and carrot are also time, the type of fiber used and the features of interaction
used, allowing you to vary the palette depending on the with metal ions used as sores. To date, there is a need to
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systematize the accumulated data, develop
environmentally friendly and technologically stable
methods of coloring, as well as to study the long-term
color resistance in the operation of products painted with
natural dyes [13-15].

The article is devoted to the development and
research of the technology of dyeing woolen materials
with natural dyes, providing stable and uniform
staining while preserving the physical, mechanical and
hygienic properties of textiles [16].

Materials and methods

The first stage is the preparation of wool
cleaning from contaminants and fatty substances with
gentle washing in warm water with soft detergents.
Next, etching is carried out, which improves the
adhesion of the dye to the fiber and increases the
durability of staining, iron sulfur was used as an etch.
Natural dyes were obtained by extraction from
vegetable raw materials, after which staining is carried
out in solution at a controlled temperature of 60 °C for
60 minutes. In the process, it is important to maintain
optimal pH conditions and ensure uniform stirring for
uniform absorption of the dye. At the end of staining,
the material is washed to remove excess dye and, if
necessary, carry out color fixation using fixing means.
The process is completed with gentle drying at low
temperatures or room temperature, which prevents
damage to the fibers and preserves color saturation.

Results and discussion

For dyeing wool materials used dandelion,
chamomile, St. John's wort, Bidentis herba, oak bark,
wormwood, sage, calendula, nettle results showed that
all used plants have a certain coloring ability, but the
shades and their resistance differed significantly. The
most intense staining was observed when using the
bark of oak and St. John's wort - they gave the woolen
tissues saturated brown and warm green shades,
respectively.

Dandelion, chamomile, Bidentis herba
provided soft light yellow and green tones,
wormwood gives the fabric a grayish-green hue with
moderate resistance, especially in combination with
herbs. Sage gave a gray-green hue, calendula - bright
yellow. Nettle provided natural green-olive tones
with good resistance when using herbs. Especially
pronounced staining was observed in nettles and sage,
where the color became deeper and more stable.

The use of iron vitriol significantly changed
the color palette: shades became darker, acquired
gray-green, bright vyellow, olive and marsh
character, Figure 1.

Thus, the obtained data confirm that the plants
used can be used as environmentally friendly dyes for
wool. The most promising in terms of saturation and
durability of coloring were oak bark, St. John's wort,
sage, nettle, Bidentis herba, calendula which can
become the basis for further research in the field of
sustainable textile production.

Dandelion

Chamomile

St. John's wort

Bidentis herba

Sage Calendula

Oak bark

Wormwood

Nettle

Figure 1. Samples of woolen textile materials painted with natural dyes
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Natural dyes derived from plants have
unique hues and biological compatibility with
natural fibers such as wool. However, one of the
main problems of their wide application remains
the insufficient durability of the paint to external
influences, in particular to washing and friction,
which limits the durability and practical use of
painted textile materials.

The study of the influence of various factors
on the durability of painting allows you to optimize
the coloring processes and improve the
performance characteristics of materials. In this
regard, a comparative assessment of the durability

of coloring of woolen materials painted with
vegetable dyes to dry and wet friction, as well as to
repeated washing is considered.

The results showed that the greatest
resistance to dry and wet friction, as well as to
washing, was demonstrated by samples painted
with oak bark, nettle, sage and St. John's wort. The
coloring of the calendula and Bidentis herba, and
wormwood also showed satisfactory resistance.
The least persistent were dandelion and chamomile
dyes, especially in terms of wet friction and
repeated washing, the data are presented in Table
1.

Table 1. Assessment of the durability of painting wool materials with natural dyes to dry friction, wet friction and

washing (points from 1 to 5)

Dyeing Dry friction

Wet friction Washing

Oak bark 5

5 5

Nettle

St. John's wort

Sage

Wormwood

Calendula

Chamomile

Bidentis herba

©|o|~|o|a| alw|N| k]2

W h|wWlh(SlojO|O1

wlhlwlslwl o~
N w| N ww| S~

Dandelion

During the study of the resistance of wool
materials painted with natural vegetable dyes, it was
found that the color resistance to dry and wet friction,
as well as to repeated washing varies significantly
depending on the type of dye. The findings highlight
the importance of selecting suitable natural dyes and
optimizing process parameters to improve durability.
In addition, the introduction of effective herrings and
fasteners is a necessary step to improve the
performance of painted wool products.

Conclusion

Dyeing of wool materials with natural plant
dyes is a promising direction in the textile industry,
combining environmental safety and obtaining a
variety of natural shades. In the course of the study, it
was revealed that the durability of coloring largely
depends on the choice of a dye plant, the method of
processing and the use of herbs. Dyes such as oak
bark, nettle, St. John's wort and sage showed the
highest resistance to friction and washing, while
plants with lighter shades, such as chamomile and
dandelion, require additional color fixation to
improve durability.

To improve the quality of coloring, it is
recommended to further study the effect of various
herbs (alum, iron, copper) on color durability, as well
as the study of combinations of plant dyes to obtain
more stable and saturated shades.
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The use of natural dyes contributes not only to
reducing the negative impact on the environment but
also expands the possibilities to produce unique
textile products. To further improve the quality of
dyeing, additional research is needed to optimize
technological processes and develop effective
methods for fixing color.
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ELECTRONIC KNITWEAR FOR HEALTH: MONITORING, THERAPY, AND COMFORT
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(Almaty Technological University, Kazakhstan, 050012, Almaty, Tole Bi St., 100)
Corresponding author’s e-mail: ulzhan.kurmanbekkyzy@gmail.com*

This study explores the development of smart electronic textiles (E-textiles) crafted from knitted fabrics,
designed for everyday wear and specifically engineered to meet the needs of individuals with chronic conditions. We
propose the design of a vest and knee braces equipped with heating elements and specialised sensors for monitoring
human body temperature. The ergonomic structure of these garments ensures their suitability for both athletes during
training sessions and for everyday wear. The products are made from wool yarn using various knitting techniques,
including double jersey, press stitch, and 2x2 ribbing. During the development of the knee braces, samples of varying
densities were examined, employing the double jersey technique. The edges of the braces were finished with ribbing to
ensure secure fixation due to its superior dimensional stability. For the main section of the vest, a press stitch was
selected, providing excellent shape retention, a three-dimensional texture, and enhanced thermal insulation—qualities
that make it ideal for warm clothing. The lower part of the vest incorporates double jersey knitting to ensure structural
integrity and facilitate the integration of electronic components. The heating elements and temperature sensors are
integrated through specially designed openings formed during the knitting process using double jersey construction.

Keywords: innovative technology, knitwear, smart and intelligent textiles, electronic textiles, e-
textiles.

JTEHCAVJIBIKKA APHAJIFAH JEKTPOH/IBIK TPUKOTAX:
MOHUTOPHUHT, TEPAIIUSI 5)KOHE KOM®OPT

A. BYPKHUTEAH, U.M. JUKYPUHCKAA, ¥. K¥PMAHBEKKBI3bI
M.A. OPMAHOBA

(AsMaThI TexHoOIOrHsUTBIK YHuBepeuTteTi, Kazakcran Pecniyoskacel, 050012, Asnivarsi, Tedie 6u kemreci, 100)
ABTOP-KOPPECTIOHACHTTIH 3JeKTPOHIBIK morrrackl: Ulzhan.kurmanbekkyzy@gmail.com*

byn 3epmmey Kynoenikmi Koa0amyea bIHAUIbl MHCIHE CO3BLIMAILL  aypyaapel o6ap adamoapowiy
Kadicemminikmepine apuaitvl Oeitimoenzen mpuxomadxcoan icacanzarn E-mpuxomasc oyiivimoapuin dcacayza
oazeimmanzan. bi3 yceinean omimoepee Kvi30vlpambuln rnemeHmmepi mMeH AOAMHBIH O€He MeMnepamypacovii
onuweiimin apnaitvl damuukmepi Oap Keydewie MeH mizexkanmap dyncamaovl. OHIMOepOil bIHEAIIbl KYLPblAblMbl
0napovl CHOPMWBLIAAP HCAMMBIZY Ke3iHOe JHeaHe KyHOeaikmi omipoe Ko10amnyea MymKinoik oepedi. Byiivimoap
Kocapnanzan odipmezic, npecc xycone nacmuk 2X2 opimoepimen xncyn uipim ncivinen moxwvinzan. Tizekanmapout
oauviHOay OapvicblHOQ Ipmypai  MbI2bI30bIKMAZLL  KOCAPAAHAH Oipmezic opiminen ynzinep a3ipienzen.
Tizexanmapovly, eKi wiemi OHBIY QOPMAMYPAKMBLILIZLIH CAKMAY MAKCAMBIHOA CO3bLIMAAbL JACHMUK OpPIMIMeH
MoOKbLI2aH, Oy OYUbIMHBIY CbIPELIN Kemneyin Kammamacwsl3 emeodi. Keyoewenin nezizei 6onici ywin npecc opimi
manoanzan, OUMKeHi 071 Hco2apvl RIWIH MYPAKMBLIbIK KAMMAMACHL3 emeoi dcane penvedmi, api KoJ1emoi Oyitbim
mMoKy2a MyMKIiHOIK Oepedi, cOHObIKmaH npecc opimi dHewlivl Kuimoep yuiin ome Koaaitnvl. Keyoeweniny momenci
bonicinoe 31eKmpoHObl I1emenmmepoi OpHamy yYuiin Kaxcemmi KypoliablMOblK, OepikKmik nen MOHmMaxic MymKiHOicin
KamMmamacel3 emy makcamvlnoa Kocapiaanzan dipmezic opimi Konoanwiizan. Kvizovipevius snemenmmep men oene
memnepamypacsln onuwieiimin oamyuxmep oOyivimoapea Kocapaanzan dipmezic opimimen moxy dapuviceinoa aoeiti
Jcacanzan mecikmep apKulivl en2i3inzen.

Heri3ri €o3/1€p: HHHOBAIIUSJIBIK TEXHOJIOT'Us, TPUKOTAXK, CMAPT K9HE HHTC/UICKTYyaJ/Ibl MaTaJJap,
JICKTPOHABI TEKCTUJIb, €-MaTa.

204


https://orcid.org/0000-0002-3607-2001
https://orcid.org/0000-0003-1154-4313
mailto:ulzhan.kurmanbekkyzy@gmail.com
mailto:ulzhan.kurmanbekkyzy@gmail.com
https://orcid.org/0000-0002-1467-5354
https://orcid.org/0009-0005-3429-9180

AJIMATBI TEXHOJIOTUSIBIK YHUBEPCHTETiHIH Xabapubichl. 2026. Nel.,

SJEKTPOHHBINA TPUKOTAXK JIJI51 3JIOPOBBSI:
MOHUMTOPHUHI', TEPAITUA U KOM®OPT

A. BYPKUTBEAH, UM. [DKYPUHCKAA, Y. KYPMAHFEKKBI3bI
M.A. OPMAHOBA
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Hccneoosanue nanpaeneno na cozoanue E-mexkcmuna uz mpuxomajirca, no0Xo0aue2o 015 eHceOHeeHo20
UCNONIB306AHUA U CREYUATLHO AOANMUPOSAHHO20 0714 HYMHCO J100ell ¢ XpoHuueckumu 3aooneganuamu. Hamu
npeonazaromca 0e3pyKaeKka u HAKOJIEHHUKU, OCHAUW|EHHblEe NOOO0ZPeCAIOW{UMU INEMEHMAMU U CHEYUATLHBIM
oamyuxkam OnA u3MepeHus memnepamypvl mena uenogexa. Komgopmnasa koncmpykyua uzdenuii nozeonsem
UCNOIB306AMY UX KAK CHOPHICMEHAM 80 6PEMA MPEHUPOBOK, MAK U 8 NOGCeOHEBHOIU Jcusnu. H30enus paspabomansl
U3 WEPCMAHON NPANCU C UCHONB30GAHUEM Nepenjiemenuil: 080UHan Kyaupnasa 21ads, npecc u aacmux 2X2. B
npoyecce pazpadomKu HAKOIAEHHUKOG ObLIU UCCIE006AHbL 00PA3YbLL PA3NUYHON NIOMHOCMU C UCNOJIb306AHUEM
O0gotinon Kynupuou 2naou. Kpaa nakonieHHUK08 céA3aHBI ACMUKOM 0714 00ecneuenus HadeyHcHou Qukcayuu
onazooapa ez2o 6vicokoul popmoycmoiiuueocmu. [Ansa ocnoeHuoul wacmu 6e3pyKkasKku 0vlio 6vl0pano nepeniemenue
npecc, maKk Kak OHO obecneuugaem XOpouwiylio Gopmoycmouuugocms u no3eojasem co30amv penveuocms u
00beMHOCHIb, UMO 0eNIaIOm €20 NONYNAPHBIM 0N Mennvlx geulell. /]6oinas KynupHnan 2nadb 6ul1a npumenena npu
dopmuposanuu nudcneii wacmu 6e3pyKasku 011 odecneueHus HeodOXO00UMOU KOHCMPYKMUGHOU HPOYHOCHMU U
603MOICHOCHIU NOCTIEOYIOULE20 MOHIMANCA ITNEKMPOHHO20 Inemenma. Humezpayus ¢ uzoenus nemeHmog nooozpesa
U 0amuuKa memnepamypvl meia 0Cyuw|eCmenaenca uepe3 CneyuaibHo npeoycMompeHHble OmMeepcmus, Konopbole
ObL1U 00pazoeansvl 6 npoyecce 63a3aHUA 060UHON KYIAUPHOIU 211A0bIO.

KiioueBnle ciioBa: HHHOBAIlUOHHAsI TEXHOJOIWsl, TPUKOTAK, YMHBLIC H HHTECJICKTYAJbHbLIC
TKaHH, 3ﬂeKTp0HHbIﬁ TeKCTWIb, €-TKaHb.

Introduction Consequently, our research focuses on the development
Over the past decade, the textile industry has of smart knitwear tailored for daily use and specifically
witnessed significant advancements due to the adoption adapted for individuals with chronic diseases [10-12].
of innovative technologies. Smart and intelligent Materials and methods
textiles, as well as electronic textiles (E-textiles), have The primary objects of this study were a knitted
emerged as transformative solutions within the sector. vest and knee braces made from wool yarn (merino,
Although smart textiles are no longer a futuristic 32X2 tex). The knitting structures applied included
concept, their widespread application remains an double jersey, press stitch, and 2x2 ribbing.
imminent reality. Imagine garments that autonomously Additionally, supplementary components such as
adapt to environmental conditions, delivering optimal heating elements were integrated into the garments to
comfort. For individuals with chronic health conditions, provide thermal comfort.
“smart” medical garments equipped with sensors will The double jersey knitting structure consists of
monitor their health status and even initiate therapeutic two layers of interlocked loops. Due to this dual-layer
interventions. Athletes are already experiencing the configuration, the fabric demonstrates enhanced
benefits of smart textiles, including temperature stability and superior resistance to stretching and
regulation, enhanced aerodynamics, and real-time data deformation compared to single-layer jersey fabrics.
collection during training [1-5]. Double jersey was employed in the formation of the
Electronic textiles, or E-textiles, represent a lower section of the vest and the primary structure of
subclass of smart and intelligent textiles the knee braces to ensure the required mechanical
incorporating electronic components [6-9]. Sensors strength and facilitate subsequent integration of
may be externally attached, as seen in products from electronic components.
major sportswear brands such as Adidas, Nike, and The press stitch knitting technique was
Under Armour, or seamlessly integrated into the selected for the main part of the vest. This method
fabric itself, as implemented by Samsung, Alphabet, allows for the creation of varied textures and patterns,
Ralph Lauren, and Flex. ranging from simple vertical stripes to complex
We foresee a future in which smart textiles geometric designs. The press stitch was favoured due
become an integral part of everyday life, offering not to its ability to provide dimensional stability and
only convenience and practicality but also addressing aesthetic appeal, making it highly suitable for warm
the needs of individuals with chronic health conditions. garments.
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The selection of wool yamn was based on several
key factors: wool fibres possess a unique structure that
imparts excellent functional properties. The scaly
surface of the fibres offers high thermal insulation and
breathability. Additionally, wool’s hygroscopicity,
driven by its amino acid residues, enables effective
moisture absorption, maintaining an optimal
microclimate. Wool also exhibits inherent antimicrobial
properties and is resistant to odour development. Its
durability and ecological sustainability make wool an
attractive material for textile applications.

Results and discussion

During the development of the knee braces,
samples of varying knitting densities were examined,
specifically focusing on two different knitting depths:
350 and 330 (Figure 1). Experimental findings revealed
that a knitting depth of 330, achieved through double
jersey knitting, provided optimal structural stability for
the knee braces. This density demonstrated superior
shape retention compared to samples with a knitting
depth of 350.

Figure 1. Samples of varying densities for knee braces

Heating elements were  seamlessly
integrated into the knee braces through precision-
engineered openings formed during the double
jersey knitting process. (Figure 2). The edges of the

knee braces were finished with ribbing, ensuring
secure placement on the body due to the ribbing’s
excellent form stability.

0

Figure 2. Heating components for the knee braces: a - heating element; b - opening for inserting the heating element

The resulting knee braces combined comfort
and functionality, making them suitable for daily
wear. Their design was specifically adapted to meet

the needs of individuals with chronic conditions
(Figure 3).
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Figure 3. Heated knee pads

In addition to the knee braces, we developed daily routines. To determine the optimal knitting
a vest equipped with electronic components. Its structure for the vest, samples employing both the
ergonomic design allows it to be used both by fang and press stitch techniques were tested at
athletes during training and by individuals in their different knitting densities (Figure 4).

[\

a

Figure 4. Knitted structure samples: a- fang stitch; b- press stitch

The press stitch was ultimately selected for the of the vest to ensure structural strength and to allow
main body of the vest due to its superior dimensional for the installation of electronic components (Figures
stability and its ability to create three-dimensional 5 and 6).

textures. Double jersey was used in the lower portion

Figure 6. Lower part of the vest: with an opening for inserting the electronic element
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Through the adaptation of the textile
construction and knitting structures, we successfully
developed garments capable of providing heating

through integrated heating elements. A temperature
sensor was embedded in the armhole area of the vest
to monitor the wearer’s body temperature (Figure 7).

Figure 7. Vest with integrated electronic components

This design combines the functionality of a
conventional vest with the enhanced capabilities of
embedded electronics. The vest is intended to monitor
the wearer’s body temperature while providing
comfort and protection against hypothermia in various
situations. It is particularly beneficial for individuals
with specific health needs and athletes engaged in
winter sports. Additionally, the vest can offer comfort
to vehicle drivers by preventing the cooling of the back
muscles before the car’s seat heating system becomes
operational.

Conclusion

This study highlights the feasibility of
developing smart knitted garments with seamlessly
integrated electronic components, offering a unique
combination of functionality, comfort, and
manufacturability. The selection of press stitch in
combination with double jersey knitting allowed for an
optimal balance between the effective integration of
electronic elements, comfort during wear, and
aesthetic appeal. The outcomes of this research open
new avenues for expanding the range of electronic
textiles, which are increasingly in demand in both
sports and active lifestyle markets, as well as for
everyday use by individuals with varying needs.
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ETHNOECOLOGICAL TRADITIONS IN THE CONTEXT OF THE SUSTAINABLE
DEVELOPMENT OF THE MODERN FASHION INDUSTRY
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The article is devoted to the study of ethnoecological traditions as an example of harmonious relationship between
nature and human for the development of sustainable fashion. The work reveals parallels between traditional practices and
modern environmental approaches. The analysis of global and Kazakhstan design solutions related to the actualization of
cultural heritage in the context of eco-design is carried out. Particular attention is paid to studying the peculiarities of
ethnoecological traditions in desighing Kazakh national costume, representing a naturally formed environmentally sustainable
system. The philosophical understanding of clothing expressed the creative and contemplative attitude of the Kazakh people to
the world. It was based on a deep intuitive awareness of the life value of all elements of the universe. The relevance and
consonance of such ecological thinking to the present is noted. In accordance with the purpose of the article, an experimental
author's model of a women's shapan in ethnic style has been developed, which is characterized by comfort, versatility, mobility,
durability, and deep meaning. The results obtained are aimed at contributing to the global discourse on sustainable fashion
based on cultural heritage. It is determined that the preservation, transmission and adaptation of ethnoecological culture,
traditional knowledge, and practices is an integral component of sustainability, contributing to the formation of a responsible
attitude towards the environment, society, wardrobe, education of aesthetic taste, as well as the actualization of craft traditions.

Keywords: ethnoecological traditions, Kazakh traditional costume, ethnodesign, functionality,
sustainable fashion.
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Maxana mypaxmol canodi damvimy yuiin maduzam nen adam apacvblnoazel yiaecimoi KamvlHACMAaApObLH MbICATbL
Peminoe IMHOIKOSIOZUATILIK, 0dCHmYPepoi 3epmmeyee apHanzan. Kymoic dapviceinoa oacmypii maycipuoenep meH 3aMaHayu
IKOTIOZUATIBIK, MICINOEP apacblHOAZbl NAPANIENbOepP AHBIKMANA0bl. IKOOU3AUH KOHMEKCMIHOe MA0eHU MYpPaHbl
AHCAHLIPMY2a GAUNAHBICHbL dINEMOIK HCIHE KAZAKCMAHOBIK Ou3aiin wiewimoepi manoanaovt. Tadbuzu Kanvinmackan
IKON0ZUANBIK MYPAKMBL HCYile DOIbIN MAOBLLIAMBIN KA3AK YIMMbIK KOCHIOMIH HC00a1ay0blH INHOIKOI0ZUANBIK,
0acmypnepinin epeKuienikmepin zepmmeyze epexuie Hazap ayoapuinadvl. Kuimnin gpunocoguanvik mycinizinoe Kazax
XANKbIHBIY 271eM2e WbI2APMAWbLIbIK JHCIHE OUWIBLIObIK Ko3Kapacsl Kepinic manmol. On Fanammuvly 6apnslk
Inemenmmepiniyy OMIpaiK KYHObLIbIZbIH MepeH unmyumuemi mycinyze nezizoenzen. OcotHoail IK0102UATBIK, OUAYOblH,
Kazipei 3amanea o3ekminizi men yinecimoinici aman kopceminzen. Makananvlyy MaKcamylna caikec IMHOCMUIbOe2E
dilendepze apHAIAH WIANAHBIHBLY IKCREPUMEHMMIK A8MOP.IbIK YAZICT Heacanovl, 01 yUiH HCATLTbLAbIK, KORKbIDIbLIbIK,
Ko32an2uluimolK, Oepikmik, mepen mazvina man. Homuowcenep maodenu mypaza nezizoenzen mypaxmol CoH mypaisl
JcahanovlK OUCKypcKa yaec Kocyea 6a2elmmai2aH. ImHoIKON0UATBIK MIOEHUemmi, 09cmypii 6iim men maycipuoeni
cakmay, Hcemkizy yHcane deimoey mypaKkmuliblKmbly ajycolpamac donizi 6onvin maovinadvl. On Kopuiazan opmaza, Ko2amad,
03 2ap0epodbIHa Heayanmel KO3Kapacmul KaaslNMACmolpyed, ICHEemUuKaIblK maazamobl 0amblmya HeaHe KoaoHep
0acmypepin Heanvlpmyza blknas emeoi.

Herisri ce3mep: 3THOIKOJIOTMSAVIBIK [ICTYpPJep, Ka3aKTbIH YITTBIK KHiMi, 3THOIM3aiiH,
(PYHKIUHOHAIABLIBIK, TYPAKTHI CIH.
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ITHO3KOJOTIMYECKHUE TPAJUIINNA B KOHTEKCTE
YCTOUYUBOI'O PA3BBUTUA COBPEMEHHOU UHAYCTPUU MO/ bI

Y4 JK. TAJITATREKOBA, *T.M. AJIJAHAEBA", M.M. E3HUEBA, *A.M. CABUTOBA

(*AamaTuHcKHii TexHOJIOTHYecKHii yHuBepeuTeT, Pecny6auka Kazaxcran, 050012, Anmatsl, yii. ToJe 6u, 100,
2yuusepcurer Axaenns, Typuus, 07070, Autanns, paiion Konbsiaarsl, v-pa Ilunap6ammn,
6ysanBap Jdymiynbinap)
DJIeKTPOHHAs MOYTA aBTOpa-KoppecnonaeHTa: tomiris.aldanayeva@mail.ru”

Cmambsa noceaujeHa UCCAE008AHUI0 IMHOIKONOZUYECKUX MPAOUUUIL KAK NpUMepa 2apMOHUYHBIX
63AUMOOMHOWEHUTL MeIHCOY NPUPOOOT U YeN06€KOM OJ15 PA3GUMUA YCMOUYUBOH MOObl. B X00e padomul eviasnaomcesn
napasnnenu mexcoy mpaouyuOHHbIMU RPAKMUKAMU U COBPEMEHHBIMU IKON02UuUecKumu nooxodamu. Ilposooumces ananus
MUPOBBIX U KA3AXCIMAHCKUX OU3AIIHEPCKUX PEWEHUIl, CBA3AHHBIX C AKMyanu3ayuell KyibmypHozo HaAcIeous 6 KOHmeKcme
Ikoousaitna. Ocoboe sHUMAHUE YOCTIACMC L UZYUEHUIO 0COOEHHOCHEN IMHOIKOTIOZUUECKUX MPAOUNUIL NPOSKMUPOSAHU
Ka3axcKozo HapoOH020 KOCHIIOMA, RPEOCAGIIOu|ez0 COD0il eCIeCEeHHO CHOPMUPOBAHHYIO IKOJIOZUHECKU YCHOUMUGYIO
cucmemy. B unocogpckom nonumanuu 00exicovl 6uIparcanocy co3udamenbHoe U Co3EePUAmMeIbHoe OMHoOueHue
Ka3axckoz2o napooa Kk mupy. OHO 0CHO6bIEAIOCH HA 2IYOUHHOM UHMYUMUBHOM OCOZHAHUU UEHHOCMU HCUZHU 6CEX
anemenmos Bcenennoii. Ommeuaemcs axmyanbHOCmb, CO36YMHOCHbL NOOOOHO20 IKONOZUYECKO20 MbIULICHUA
Hacmoswemy epemenu. Co2nacHo yeau cmamou pazpadomana IKCHEPUMEHMANbHASL AGIMOPCKASL MOOELb HCEHCKO20
Wanana 6 IMHoOCcmue, s KOMopoii NPUCYUU KOMOPM, YHUEEPCATbHOCHIb, MOOUTLHOCHIb, 001208€4HOCHIb, 2TTYOOKAS
cmbicnosas nazpyska. Ilonyuennvie pe3ynsmanol HARPAGIEHbl HA BHECEHUE 6KIAOA 6 2l00ATLHBLIL OUCKYPC 00 YCHIOUYUBOT
Mo0e, onuparowieiica Ha KyavmypHoe Hacledue. Onpedeneno, 4mo coxpanenue, nepeoaua u aoanmayus
IMHOIKOIOCUHECKOU KYbmYpPbl, MPAOUYUOHHBIX 3HARWI U NPAKMUK AGIAEHICA HEOMBEMAEMbIM KOMHOHEHMOM
ycmouuueocmu, CnOCOOCmMEyIouwUM Hopmuposanuio OMeemMcmeeHH0Z0 OMHOWERUA K OKpYMcalowell cpede, cCouuymy,
codcmeeHHOMY 2apoepody, 60CHUMARUIO ICEMUYECKO20 6KYCA, 4 MAKIHCE AKMYATUIAUUN PEMECTICHHBIX MPAOULuil.

KiaroueBble ci10Ba: 3THO3KOJIOTHYECKHE TPAaAWLIMHU, Ka3axXCKUH TPaJAWIHOHHBIA KOCTIOM,
3THOAM3AHH, PYHKUMOHAIBbHOCTh, yCTOHYMBAsI MOJA.

Introduction In addition to environmental problems, including
In today's rapidly evolving consumer society, the biodiversity loss, there is a negative impact on society,
relationship between the fashion industry and the which is reflected not only in the culture of single-use,
ecosystem continues to be reevaluated. The theme linear “take, make, dispose” model, but also in unsafe
“Towards zero waste in fashion and textiles” of the working conditions of garment workers, exploitation
International Day of Zero Waste 2025, organized by and genderbased discrimination [6].
the United Nations Environment Programme In view of existing environmental problems,
(UNEP) and the United Nations Human Settlements the development of sustainable fashion is
Programme (UN-Habitat), highlights “the need for significant. It affects all stages of a product's life
action in the fashion and textile sector to reduce waste cycle and includes “safe and ethical working
and advance circular solutions” [1]. This sector has conditions, responsible consumption of natural
been a major contributor to the environmental crisis resources and fashion products, minimization or
and continues to accelerate the ecological disaster. It elimination of waste, transparency of production
has been noted that “the fashion industry is information, optimization of logistics, and the
responsible for an estimated 2-8% of global search for new technologies” [7]. The most
greenhouse gas emissions annually” [2]. widespread concept of sustainable development is
According to Uniform Market data, water based on the so-called three npillars: social,
consumption by industry increased by 20.57 percent economic, and environmental [8]. However, some
between 2015 and 2025, reaching 170 billion cubic studies consider additional areas related to
meters, while land use amounted to 41 million aesthetic sustainability and longevity, emotional
hectares, which is 7.89 percent higher than in 2015 [3]. value [9], and cultural resilience [10].
In addition, “consumers around the world produce 92 The purpose of this article is to develop an
million tonnes of textile waste every year” [4]. experimental author's model of a shapan based on
Laundering of synthetic textiles leads to ocean the study of the ethnocultural traditions of the
pollution. For example, according to the IUCN report Kazakh people. The tasks set include the analysis of
for 2017, it has become the source of 35 percent of all design solutions related to the actualization of
ocean microplastics [5]. cultural heritage in the context of eco-design. The
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study reveals aspects of the interaction between eco-
and ethno-design, examines the features of the
ethnoecological traditions of nomadic peoples, in
particular the Kazakhs, as well as their modern
contemporary

The
and

interpretation. work of

international

the fragmentary nature of

experimentation.

Kazakhstan
demonstrates an enduring interest in the application
of traditions in the creation of XXI century clothing
models. This is due to the creative pursuits of
fashion designers, as well as growing consumer
demand for ethics, environmental friendliness,
preservation of cultural identity, and the desire for
self-expression and identification. At the same
time, there are open questions and gaps, including
insufficient disclosure of the possibilities of using
traditional techniques to create unique products and
interdisciplinary
research, which requires further research and

designers

traditions

Materials and research methods
“The geographical, climatic, and ecological
determinants of the formation and development of
ethnic groups suggest that each people develop a
specific culture of relations with the environment —an
ethnoecological culture. It is one of the most ancient
subsystems of culture, encompassing values, norms,
and forms of activity directly or indirectly related to the
natural environment of a people” [11].
Ethnoecological

that
harmonious coexistence aimed at preserving the
ethnic group and the ecological sustainability of
the environment. One of the issues related to the
analysis of ethnoecological traditions
applicability of norms, values, and techniques in
modern clothing. The study shows obvious
parallels between traditional practices and modern

culture is reflected in

preserve the experience of

is the

environmental approaches, presented in table 1.

Table 1. Parallels between traditional practices and modern environmental approaches

Ethnoecological traditions

Modern
approaches

environmental

The general idea

Use of natural materials (linen, wool)
and dyes

Organic materials, biodegradable
fabrics, eco-friendly dyes

Naturalness and environmental safety

Local materials and local production

Local fashion, reducing transport
footprint

Minimising  environmental
supporting local artisans

impact,

Clothing designed for long-term wear

Slow fashion, rational wardrobe,
emphasis on quality and durability

Reducing overconsumption

Repair, darning, re-sewing

Upcycling

Extending the life of things, adding new
value

Recycling of raw materials Recycling Recycling waste with loss of quality
Full use of fabric, patchwork Zero waste Waste reduction, conserving resources
Passing down items Freecycling Preserving the life of things through

transfer

Custom tailoring

Customisation, handmade

Expressing individuality as opposed to
mass production

Clothing suited to the climate and
need

Functional and rational fashion

Practicality instead of excess

Ethical sourcing of raw materials (full
use, respect for natural cycles)

Ethical animal husbandry, certified
materials

Responsibility towards the environment
and animals

The application of ethnoecological traditions
through the modernization of cultural heritage can be
seen in the works of world designers (Fig. 1). The
characteristic features of African cultural heritage,
shaped by conditions such as heat, drought, and
seasonal rains, can be seen in the works of Adebayo
Oke-Lawal (Orange Culture), Ria Ana Sejpal
(Lilabare), and Travis Obeng-Casper (AJABENG).
Transforming socially significant stories into clothing,
the Orange Culture brand combines universal
silhouettes, modern androgynous clothing, and African
aesthetics, working with traditional fabrics, prints, and
colours. The brand's products are made in Lagos from
environmentally friendly fabrics sourced from local
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Nigerian manufacturers. The conscious, slow, ethical
production of the Lilabare brand, inspired by the
cultures of Kenya and India, is reflected in the use of:
naturally grown materials;
(pineapple and banana leaves, old shells and locks,
used coffee grounds); craft traditions (weaving,
spinning, dyeing); a zero-waste approach; and digital
technologies. Each of the brand's products is a living
canvas, woven by the hands of its creators, embodying
respect for the value of materials and awareness in
creation. AJABENG demonstrates the purity and
expressiveness of African culture through a
combination of post-colonial optimism and pan-
African spirit. The desire to create a sustainable fashion

agricultural waste
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ecosystem is emphasised by a commitment to fair
working conditions and the use of biodegradable
materials. The use of environmentally friendly
technologies and materials, traditional craftsmanship
in ethnic-style clothing, ethical production methods,

and support for local farmers and artisans are
characteristic of South African brands MaXhosa by
Laduma and Sindiso Khumalo, Kenyan brands
Lalesso and SOKO, as well as brands KISUA,
Lemlem, Studio 189, Maisha Concept, and Mafi Mafi.

Figure 1. Lilabare, Cecilie Bahnsen, Amaud, Bibi Hanum

The uniqueness of the ethnoecological
traditions of the peoples of Denmark, Sweden and
Norway is linked to the harsh northern way of life.
Contemporary clothing embodies traditional
features that are important for eco-friendly fashion,
such as comfort, functionality, practicality,
conciseness, minimalism, quality, layering and the
use of natural materials. The minimalism inherent
in this culture is expressed today in the simplicity
of forms and cuts, the absence of unnecessary
details, and in colour (monochrome) and pattern.

The Swedish brand Fjallraven (polar fox) is
an example of how Scandinavian ethnoecological
traditions are being transformed into modern
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ecological practices. The brand is characterised by
minimalism, functionality, durability and eco-
friendliness. Fjallraven creates clothing for active
leisure and everyday wear (Everyday Outdoor), as
well as equipment that lasts for decades and
harmonises with nature. The brand pays attention
to ergonomics, develops innovative materials (G-
1000, Eco-Shell, Vinylon F), uses organic and
recycled materials (more than 60%), and does not
use PFC impregnations. In addition, the brand has
developed a programme to extend the life of its
products.

Combining French haute couture and
Scandinavian restraint, the Cecilie Bahnsen brand
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creates feminine clothing by hand from unique
materials. The brand's key principle is an
ecological philosophy of durability: timeless pieces
are created to be worn, then passed down and
reimagined to reflect the owner's individuality.
This approach resonates with the traditional
northern view of the value of manual labour and
careful treatment of items, extending its life cycle.
The Norwegian fashion house Holzweiler creates
functional and thoughtful designs with respect for
nature, focusing on durability, sustainability and
social responsibility, inspired by art, architecture
and Norwegian nature. The brand's main
categories: outerwear, knitwear and winter
accessories reflect its respect for its Norwegian
roots. The brand applies the principles of
sustainable development, circular design principles
and technical innovation, creates decent working
conditions, works with partners on social and
environmental responsibility, and demonstrates a
humane attitude towards animals.

Ideas of harmony with nature, moderation,
and the interconnectedness of the world are
reflected in Japan's philosophical and worldview
principles. A close connection to tradition is one of
the defining features of Japanese clothing design,
where cultural heritage is reinterpreted through the
prism of modern technology and eco-conscious
thinking.

The Amaud brand, focused on
craftsmanship, design, social and environmental
change, pays tribute to the past in the process of
creating products for the present and the future. The
brand breathes new life into vintage kimonos using
the upcycling method. Amaud preserves the beauty
of traditional fabrics by reinterpreting them in
relevant forms. The products are created with the
desire to continue Japanese craftsmanship and pass
it on to the next generations, reflecting the timeless
design philosophy. The careful creation process
includes disassembly, manual cleaning, and
transformation. Art, craftsmanship and cultural
heritage are united by MUSKAAN. The brand also
works with the concept of recycling rare vintage
kimonos, creating new values through modern
design and traditional material (silk), revising the
aesthetic sense inherent in Japanese culture in
accordance with the trends of the time. The
creativity of Issey Miyake is based on technology
and tradition, the principles of versatility, comfort,
versatility and long-term use of things. The
designer's innovative technology for making
pleated fabric has made it possible to create
lightweight, durable, comfortable to wear and easy
to care for items. His approach to shaping from a
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single piece of fabric is particularly significant,
meeting modern environmental requirements for
minimizing waste and embodying the traditional
idea of respecting the material.

Ethnoecological traditions are actualized by
designers of Uzbekistan. The socially responsible
fashion house Bibi Hanum combines the traditional
handicraft skills of Uzbekistan with modern
principles of sustainable production. Unique
products bearing the history, soul of the master and
environmental responsibility are created from
natural fabrics (silk, cotton), hand-dyed using the
ancient ikat technique and woven on a traditional
loom. The brand supports women artisans by
providing sustainable economic opportunities,
preserves cultural and ethnographic heritage. In
addition to creating modern handmade designer
clothes using natural materials, ikat techniques, and
embroidery, the Moel Bosh brand is engaged in
textile recycling. Tissue fragments left after the
manufacturing process get a second life. With the
help of the traditional “kurak” technique (an
analogue of patchwork), these remnants turn into
the basis for creating new unique products.

Let us consider the characteristics of
ethnoecological traditions reflected in the material
and spiritual culture of nomadic peoples, in
particular the Kazakhs.

The history of nomadic civilization
demonstrates an organic connection and harmonious
coexistence with nature, determined by the
perception of the surrounding world as a holistic,
spiritual space. “The unified Kazakh cosmology was
characterized by the absence of opposition between
the material and the ideal, in connection with which
everyday life and the space surrounding a person,
including clothing, were endowed with sacred
meaning” [12]. The creation and contemplation of the
ever-moving and changing nature in the process of

their own movement, adaptation to harsh
environmental conditions, as well as to the
surrounding peoples, formed the ecological

consciousness of nomads. It incorporated such key
aspects that determined the peculiarities of their
mentality and way of life, such as:

- involvement in the cyclical cycle of the
universe;

- harmony, integrity and inseparability from
the universe;

- the value of life of all elements that make
up the universe;

- the importance of caring for the
environment and protecting it from destruction
caused by economic activity;
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- the ecological imperative as “the most
important socio-cultural regulator of human life”
[13];

- rational use and conservation of natural
resources through continuity in the development of
society's ecological culture.

Harmony observed in the surrounding reality
was transformed and manifested in the social
structure, economic  system, interpersonal
relations, spiritual values, and inner world of the
Kazakh-nomads, forming the basis of national
culture. Ecological thinking was reflected in the
material culture of the people, including their
clothing. The national worldview was clearly
established through a special sign system, logically
verified structure demonstrating the strong
interconnection between human, society and
nature. The image of a person in costume, denoting

Rationality of structural solutions

Expediency

a certain boundary between the microcosm and the
macrocosm (the body and the world), was directly
related to such fundamental mythopoetic constants
as the axis of the world, the Model of the World,
the World Tree, and the World Mountain.

Based on the characteristics of three
components of environmental design: techno-
logical, substantive, and aesthetic, studied in the
article by G.I. Petushkova and N.S. Kurilina [14],
a model has been developed that reveals the
ethnoecological principles of designing national
clothing. The principles of traditional Kazakh
costume (Fig. 2), created for a mobile lifestyle in
difficult natural and climatic conditions, reveal its
uniqueness and integrity, adaptability and balance
with the steppe ecology, as well as its relevance to
the present day.

The ethical principle of ‘kanagat”

Deep semantic and symbolic meaning

The presence of semantic zones

The protective, sacred meaning of ornamentation
The connection between times, generations

The continuity of traditions

Cultural memory

Historical identity

Social and age differentiation

Educational function (transmission of norms and values)
Communicative function

Functional justification of form
Practicality in a nomadic lifestyle
Situational adaptability
Functional versatility
Dimensional flexibility (loose fit)

Ergonomics and comfort in use
Multilayeredness

_<

Combinatorics (variability of combinations)

Multifunctionality

Mobility of construction

Use of local natural resources

Ecological soundness of materials

Craft technologies
Economy in the use of materials

Figure 2. Principles of traditional Kazakh costume

References to certain principles of traditional
costume can be seen in the works of domestic
designers (Fig. 3), which is natural: ideas of slow
fashion oriented towards ecology, conscious
consumption and respect for traditions are becoming
more important [15].

The modern vision of the nomadic heritage of
the Great Steppe by the Global Nomads brand is
expressed in the use of symbolic codes, talismans,
and a consumption paradigm based on responsibility,
meaning, and distinctive style instead of disposability,
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Stylistic unity of elements

Organic combination of functionality and decorativeness
Conciseness

Harmony

Integrity

Balance

A harmonious decorative composition
Expressiveness

Color codes

Harmony with the environment
Accentuation of individual areas
Restrained. moderate decorativeness

emptiness, and short-lived fashion. According to the
brand’s key concept, all items, even those purchased
from different collections, can be easily combined,
which is especially important when travelling. This is
due to the use of a sustainable signature natural
palette and minimalist design. The products are
manufactured in a ten-stage cycle at the brand's own
factory in Kazakhstan. Supporting the idea of
sustainability and environmental friendliness, the
brand works with high-density biodegradable
materials that are characterised by a longer wear life.
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Rare remnants from collections are used for the
upcycle line. Global Nomads constructs the image of
neo-nomads - “the traveling persons”, who are open
to the world, progressive [16], tolerant, freely
wandering through the earthly and digital spaces of
the future, exploring the world and treating it with
care.

The recreation of national motifs and an
ecological focus can be seen in the works of
Artmasterr.kz. Modern ethnic-style products are
developed using upcycling. The use of non-standard
cuts, asymmetry, and patchwork techniques,
reflecting the traditional eco-friendly quraq

technique, is characteristic of the august brand, which
creates ethnic-style garments.

Figure 3. Ethnoecological traditions in garments by Global Nomads, august, Artmasterr.kz

Traditional eco-friendly material — felt, which
has low thermal conductivity, good air permeability,
abrasion resistance, dimensional stability, plasticity,
softness and lightness — is used by brands such as Aya
Bapani and Aigul-Line. This material makes it
possible to create ergonomic garments without
unnecessary waste, with a minimum of construction
lines, seams, and edge treatments.

Results and discussion

In the context of this work, a study of the
Kazakh national shapan was conducted with a view
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to its subsequent modernisation.

The shapan is an outer garment that opens at
the front. It was widely used and came in different
varieties: light, with or without a wool lining, quilted,
and broadcloth. It was worn in both warm and cold
weather. The spacious, straight-cut shapan had no
fastenings (sometimes there were ties at chest level),
with an elongated shoulder line and long, wide
sleeves that tapered towards the bottom. The length
of the garment varied from short (knee-length) to long
(mid-calf or ankle-length). The long sleeves covered
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the hands and could serve as mittens. Early versions
of the shapan had a tunic-like cut with an open collar,
but later the back and front were cut separately, the
length of the shoulders and sleeves was reduced, and
the collar was either turn-down or stand-up.

The shapan was characterised by bright
colours and a variety of materials: plain, patterned
(due to the spread of Russian calico), and striped
(under Uzbek influence). The garment was decorated
with contrasting fabric around the edges, embroidery,
and a strip of fur. Like other components of traditional

costume, the shapan was created according to the
‘laws of beauty’ and had a strong aesthetic impact on
the wearer [17].

Based on an analysis of this type of product, its
modernisation using an environmentally friendly
approach has been proposed (Fig. 4): the shapan
consists mainly of rectangles, which means minimal
waste from cutting; the removable scarf collar allows
it to be used for different purposes (formal/casual),
extends its service life, and reduces the impact on the
environment.

Figure 4. Experimental model. Author's ornamental composition

An experimental model made of velvet,
with a straight silhouette, wide straight set-in
sleeves, and slightly dropped shoulders.

The garment is designed for young women
aged 30-45.

The colour of the garment is blue,
symbolising peace, the eternal clear sky [18], and
the water element in traditional culture,
expressing tranquillity of the soul and well-being,
and serving as a talisman against treachery and
misfortune.

The collar-scarf has a mobile button
connection.

The stylised ornamental composition is a
module that is applied on various scales. The
distribution of the ornament is linked to the desire
to create visual harmony. The module itself
consists of several elements that have sacred
meaning. Overall, the composition embodies the
idea of well-being, prosperity and protection. The
white colour used in it has been a sign of noble
qualities, purity and justice since ancient times. It
is important to understand that studying
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ornamental heritage cultivates artistic taste,
shapes creative potential and contributes to the
development of creativity and ingenuity.

The ornament is applied using modern
technology — flex printing. Flex is a modern, high-
quality method of applying images to textiles and
other materials using thermal transfer film. Flex
printing resembles appliqué on fabric. The
resulting image stands out due to its texture and
can be enhanced with optical and tactile effects.

The image application process consists of
several stages:

1 Layout creation;

2 Film cutting;

3 Removal of excess elements;

4 Thermal transfer to the product.

Advantages of flex technology:

— High durability — withstands repeated
washing, does not fade or crack over time.

— Bright and saturated colours — the film
provides an even coating without streaks or
gradients.



AJIMATBI TEXHOJIOTUSIBIK YHUBEPCHTETiHIH Xabapubichl. 2026. Nel.,

— Elasticity — the applied image does not
restrict movement and does not deform when the
fabric is stretched.

Flex is practically a manual process, so it is
used for small print runs. This instant and
practical technology allow images to be applied to
products quickly and with high quality. The
printing process allows working with complex
materials: cotton, polyester, nylon, leatherette and
other surfaces.

Thus, in the developed experimental model,
traditions are transformed through the prism of the
author's vision and combined with modern
technologies, which opens up new facets in the
design of ethnic clothing in the context of eco-
fashion.

Conclusion

The study reveals the importance of
ethnoecological traditions as a valuable resource
for sustainable fashion. Analysis of traditional
Kazakh costume and its philosophical foundations
shows that nomadic ideas about harmony between
humans and nature are relevant today, offering
models of conscious and responsible consumption
that are in tune with our times. The experimental
model of a women's shapan developed as part of
the study demonstrates the possibility of
organically combining cultural heritage and
modern technologies in the context of eco-design.
The study deepens the understanding of the
potential of traditional costume in modern
fashion, contributes to the preservation of
ethnoecological heritage and the development of
ecological culture. The way forward is
undoubtedly to rethink consumption patterns,
increase attention to environmental friendliness,
and create durable products that are functional,
expressive, and imbued with important meanings.
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AYPYXAHA HAIIMEHTTEPIHE APHAJIFAH APHAMBI KUIM/II
JAUBIHIAY EPEKIIEJIIKTEPI

[
A.E. JKVYMAHA3APOBA* " | JK.C. KEHECHEK
(AnMAaTBI TeXHOJIOTHSIIBIK yHUBepcuTeTi, Kazakcran Pecmy6aukacer, 050012,
Anamarsl K., Tesie 6u xemr., 100)
ABTODP-KOPPECIIOHACHTTIH 3MeKTpoHapI nomiracer: aliya_92.a@mail.ru*

Makanada cmayuonap HcazoaublHOARLL  HCAUNBIABIK, 2UCUEHATbIK, MA3AablK, Kayincizoik owcane
dynKuuonanovIIbIK 0eHzelinepin apmmolpy2a 6a42blMmManan aypyxana nayueHmmepine apHanizan UHHOBAUUATbIK
apuaiivl Kuimoi oaiiblnoay npoyecmepi Kapacmuipvlizan. ApHaiivl nayuenmmep Kuiminir, Ko10anvicmazol mooenvoepine
MOJIK JcyileNlik manoay yHeypeizinin, onapoviy Hezizei KeMuiiikmepi aHblKmanovl, AZHU KO32a1bIC uieKmeyici, Kymim
Jrcacay KUbIHOBIKIMAPLl, AYAOMKI3ZIWmiciHiy momenoizi, Jpmypii KIUHUKWIbIK HCIHE KIUMAMMbIK, JHCA20aiunapa momex
Oeilimoenyi, conoail-aK, nayueHmmep MeH MeOUUUHA MAMAHOAPLL YULIH bIHAIICBI30bIK. 3epmmey Hezi3inoe MOOYIbOIK KO
JHcemKizy ycyieci, MaZHUMMIK KANCoIPMA JHcoHe a0anmuemi yceidemy nauesi 6ap apuaiivl KUIMHIHY Jcana Mooeni
ycuinulnovl. Kana uHHOBAUUANBIK aAPHAUbL KUIM JHCEHIT KOJIOAHBICHIbL, MUKDOKIUMAMMbL JceKe pemmeyoi,
IP2OHOMUKAHBL HCIHE HCATINBL LIHRAILILLIBLIK OeH2ellin apmmuipyost Kammamacwlz emeodi. COHvIMeH Kamap nayuenmmep
MEH MEeOUYUHA CANACLIHbIH MAMAHOAPBIHBIH APACLIHOA MAMEPUANOAPObl, MYCMIK wiewlimin, naioaiamny bIH2ai1bl1blebl,
DyuKyUOHANOLLIBIZEL MEH IKCRAYamayua2a mo3imoinizi OOUbIHWA Keulenoi cayannama Heypaizinin, namuicecinoe
JHCeHiNl, MUKPOOmMAapea Kapcol Heone ayaomiizimimici Men 2uzpoCKORUAIBIZbL HCOAPbl MAMARApObl KOAOAHYObIH
Kaxcemminizin pacmaiimsln manoay Homuosicenepi ycolnsinzan. /laiivinoanzan apnaiivt kuim moodeni QR-x00 apkpinst
CAHOBIK, CIUKeCmenJipy sncyuecimen yHeadovlKmanzan, Oya nayueHmmep mypansl AKRapamia Heovl10am Kol Heemkisin,
0apovly HCA20AUbIH KAOAANAYObl KAMMAMACHI3 emedi HCIHe MeOUUUHA MAMAHOAPBLIHBIY HCYMbIC MUIMOINiZiH
apmmoulpadsvl. 3epmmey HCYMbICIHBIH HCAHAIBIZbL AYPYXAHA RAYUEHMMEPIne apHaI2an apHaiivl KUiMoi ycodanayza
MEOUUUHATIBIK, IPZOHOMUKATBIK HCIHE HIEXHOI02UANBIK Wweuwlimoepoi Oipikmipemin Keuwiendi Ke3kapac 00/1bln
maovinaow.

Herisri ce3nep: apHaiibl KuiM, TepMoOperyJsinusi, MMHUTALUsl, TUTHEHAJBIK KOpceTKill,
IProHOMHUKAJIBIK KOPCETKIlll, MOAYJIb/i :KYyiie.

OCOBEHHOCTHU PABPABOTKHU CIHHEHOAEX/IbI
JJIs1 HAIIMEHTOB BOJIBHUILL

A.E. )JKYMAHA3APOBA*, ’K.C. KEHECBEK

(ATMaTHHCKUI TeXHOJIOTUYeCKHii yHUBepcuTeT, Pecnnyoiuka Ka3zakcran, 050012,
r. Anmarsl, yJ. Tose 6u, 100)
DJeKTpOHHas MoYTa aBTopa-Koppecnonaenra: aliya 92.a@mail.ru*

B cmamve paccmompen npouecc pazpadomku UHHOBAUWUOHHOU CHEYOO0eHCObl Ol RAUUEHMOE OO0IbHUY,
OpUEHMUPOBAHHON HA NOGbILEHUE YDOBHS KOMPOPMA, 2UCUEHUYHOCIMU, (e30nacCHOCMU U (YHKYUOHATbHOCIU 6
ycnosuax cmayuonapa. IIposedén cucmemnulii ananus cyuecmeyrouux o0pa3yoe cneyooex icosl 01 nAyUeHmos,
6bISIGNICHBI UX OCHOGHble HEOOCMAMKU, 6KII0UAsl OZPAHUYEHHYI0 NOOSUNCHOCHD, CLONCHOCHL 8 yX00e U
HeO00CMamoyuHyI0 6eHMUIAYUIO, HU3KYIO A0ARMUGHOCHb K DA3IUYHBIM KIUHUYECKUM U KITUMAMUYECKUM YCA08UAM,
a maxice Heyo0odCmeo 01 RAYUEHMO08 U MeOUUUncKkoz2o nepconana. Ha ocnoge uccnedosanusn npeonoscena noeas
MOO0eb CReY0OeIHCObl ¢ MOOYIbHOU CUCIEMOT 00CMYNA, MAZHUMHBIMU KIURCAMU U AOANMUGHOI 6eHMUIAYUOHHO
namnenvio, obecneuugarWumMu  Y0oOCmMEo HA0EGAHUA, UHOUBUOYATILHYIO  PeYIUPOGKY MUKPOKIUMAmaA,
IP2OHOMUYHOCMb U RNOGblULEHUE 00ulez0 YpPOGHA Komopma. A makyce NPOBEOEH KOMNIEKCHBIIL ONpoc U
npeocmasensvlt pe3yibmamol AHANU3A NPEONOYMEHUI NAYUEHMO8 U MEOUWUHCKO20 NEPCOHANA NO MAMEPUATLaM,
yeemy, yooocmey Kcniayamayuu, QYHKUUOHATLHOCHU U 001206€4HOCIU, NOOMEEPHCOaouiue HeodX00uUmMocms
6HEOPeHU 1E2KUX AHMUMUKDOOHBIX, 6030YXONPOHUUAEMBIX U ZUNOAIEPZeHHBbIX MKaHel. Pa3zpabomannviii oopaszey
ocHawien cucmemoii yugpoeoii udenmugpuxayuu uepes QR-xo00, obecneuusarouieii ynpougeHuwlii 00CHMyn K
ungopmayuu o0 nayuenme U MOHUMOPUHZ €20 COCHOAHUS, YMO Rogvluiaem 3IPhexkmusnocms padomot
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Mednepconaﬂa. Hoeu3na uccneoosamenvckoit paﬁombt 3aKI04aemcsa 6 KOMHIAEKCHOM N00X00e K npoekmupoeanuro
cneuode.m’dm onsn nauuenmoe 50./le”14, K0m0pblﬁ unmezpupyem Me()uuuncxue, IP2OHOMUYUECKUE U
mexHaoJjiocuuecKue peutenus, cnocoécmeyﬂ yiayuuienuro kauecmea yxoOa 3a nayuenmamu.

KiroueBble cjioBa: cnenoaeiKaa, TepMoperyisauus, MMUTaAlus, THTHCHUYECKUE MOKa3aTeu,
IProHOMHUYECKHUE NMMOKa3aTeJIu, MOAYJbHasA CUCTEMA.

FEATURES OF THE DEVELOPMENT OF SPECIAL CLOTHING FOR
HOSPITAL PATIENTS

A.E. ZHUMANAZAROVA~*, ZH.S. KENESBEK

(Almaty Technological University, Kazakhstan, 050012, Almaty, Tole bi str., 100)
Corresponding authors e-mail: aliya_92.a@mail.ru™

The article examines the process of developing innovative hospital patient clothing aimed at improving comfort,
hygiene, safety, and functionality in inpatient conditions. A systematic analysis of existing patient clothing samples
was conducted, identifying their main drawbacks, including limited mobility, difficulty of care, insufficient ventilation,
low adaptability to various clinical and climatic conditions, as well as inconvenience for both patients and medical
staff. Based on the research, a new model of patient clothing is proposed, featuring a modular access system, magnetic
clips, and an adaptive ventilation panel that ensure ease of dressing, personalized microclimate adjustment,
ergonomics, and enhanced overall comfort. A comprehensive survey was also conducted, and the results demonstrated
the preferences of patients and medical staff regarding materials, color, ease of use, functionality, and hypoallergenic
fabrics. The developed prototype is equipped with a digital identification system using a QR-code, providing simplified
access to patient information and monitoring their condition, which increases the efficiency of medical staff. The
novelty of this research lies in its comprehensive approach to designing hospital patient clothing, integrating medical,
ergonomic, and technological solutions that contribute to improving the quality of patient care.

Keywords: special clothing, thermoregulation, imitation, hygienic indicators, ergonomic
indicators, modular system.

Kipicne Kbuigap OypbelH OONFaH MaHIEMUsIAaH KeHiH
[ManmenTTepre apHanFaH apHalbl KHIM MH(pEKIUSIHBI OaKblUIayFa KOMBUIATHIH TalaNTapIbIH
(manuenTTep KWiMi, maueHTTep Gopmacel) — Oyt apTybIHa OaliTaHBICTHI, MEKPOOKa Kapchl KacHeTTepi
eMIIK-IPOQUIAKTUKAIBIK OPTaHBIH MaHBI3IBI HJle- O0ap MaTepuaimapra >KOHE KapamaibiM Kyy MeH
MeHTI Oonbim  TaObwIafpl. O KAWIBUIBIKTHI, Je3uH(eKnusulay XarTaMalapblHaH KeHiH KalTta
TUTHEHAHbI, KAYINCI3IKTI KAMTaMachl3 €Te/ll )KOHe naijganaHy MYMKIHAITIHE KbI3BIFYIIBUIBIKTBI apT-
MaLMEHTTEepre apHaJiFaH MEAULMHAIBIK IPOLeaypa- TeipAbl. Kazipri TaHaarbl 3KOJOTHSUIBIK TpPEHIT
Japabl TyphIc OpbIHayFa kKemekreceni. COHbIMEH OMOJIOTHSUIBIK TYPFBIZIAH BIIBIPANHTHIH JKOHE KalTa
Karap, OyJ1 KMiMJIep MaTara KOHWbLJIAThIH 3aMaHayH OHJICNIETIH IIeNIMICP/li KOJIaHyFa BIHTAIaH IbIPA]IbI
TaJIanTapra cai Keje/i: MUKpoOTapra Kapchl KaCHETKE [4-9].
ue, KYTIMHIH KapalbIMABUIBIFBI, TEPMOPETYIIALNS, MingerTepi:
TO3YyFa TO3IMIUIIT XKoHE ayaeTKi3TITIrT KaJIBIIThI - [lanmentrepre apHajgfaH apHaibl KHiMIe
Ooubln Kemesi. 3epTTeyaiH Heri3ri MakcaThl MaTa KOMBUIATBIH TaNANTapAbl Tajaay (3prOHOMHKAJIBIK,
carachlH Oarajay MEH KOHCTPYKTHBTI IIeIIiMAepIi THTHCHANBIK, KAYITICI3/TiK, KyTiM);
3epTTeyre HEri3/eNreH MNalUeHTTepre apHajFaH - Mara TaHay MeH KpUTepHitiep (KaiIbUIBIK,
apHaibl KWIMHIH POTOTHITIH IalbIHIaY, COHBIMEH KOpFaHbIC, KyTiM) OOibIHIIA cayalHamMa /HMHUTa-
KaTap MalueHTTEPIiH KalIbLUIbFBl MEH KayIICi3Iiria LUSIBIK 3€PTTEY JKYPri3y;
apTTHIPATHIH )KaHAIBIK YChIHY [1-3]. - JKana apHaiibl KMiM 3CKU3iH JABIH/AY )KOHE
JKyMBICTBIH ©3€KTLIIN — aypyXaHa/ia JocTypiIi MaTa TaHJaybIH HETi3/1ey;
Xajarrap MeEH IKamalap MalueHTTepre Kui - JKyMBICTBIH >KaHAJIBIFBIH YCHIHY (AM3aiiH
KOJIAHCBI3ABIK TYABIPAAbl: KO3FaJBICTHl IIEKTEY, KOMITOHEHTTEpI HEMece 3aMaHayH TEXHOJIOTHSI) YKOHE
Oenrini Oip MEAUIMHATIBIK KYPBUIFbIIAp/b] LIBFapy- OHBIH THIMIUIIT1H HETi37ey;
JaFbl KUBIHIBIKTAp, ayaeTKI3TIINTIriHIH TOMEHIIT - ¥ CBIHBICTBIH YKOHOMUKAIEIK KOHE DKOJIO0-
HEMeCe KOPFaHBICTHIH JKeTKuTikci3airi. BipHemie THSUTBIK KOPCETKIIITEpiH Oaranay.
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3epmmey mamepuanoapvi men a0icmepi

3epTTey omicTepiH Heri3iey MEH KepceTy
MaKCaThIHJa aypyXaHa TalUeHTTepi MEH KbI3-
METKepIIepiHiH MiKipJepi MeH TaHIayblH aHBIKTAHTHIH
cayamHaMma (MMHTAIMSUIBIK 3€pTTey) KYPTi3iimi.
CayannamMajia MaTa TaHJay, )KalIbLUTBIK KACUSTTEP-
1HIH MaHBI3/IbUIBIFBI, MUKPOOKA KapChl KOPFAHBICTBIH
MaHbBI3JbUTBI  JKOHE OWOJIOTHSUIBIK  BIIBIPAUTHIH
MaTepuaiiapabl NainanaHnyra Ke3Kapac Typaibl

cypakrap KaMThubl. CayamHama OOHBIHIIIA HAKTHI
omicteme JkachlHa, OemiMiienepiHe (XHPYpTHs,
Tepanus, THPEKIHUSIBIK OeliMIIe )KoHe T.0.) KoHe
KYyTiM OOHBIHILIA XYy XKHiJiriHe Kapail cTpatudu-
karusuianrad > 100 pecnoHACHTTIH yITici peTiHae
KapacTeIppuraH. CayarHaMma HOTIKesepi OOMbIHIIIA
UMUTALSUTBIK, IepeKTep TeMeHae 1-mi cyperteri
arpaMmaa KOpCeTiTreH.

B GUOJIOTUSUTBIK BIIBIPAUTHIH
HoJaUMeEp

B Mukpodudpa

GakTepusiFa Kapchl
MpoNHUTKajIap

MakTa

W apanac marajiap
(MakTatmonmacTep)

Cyper 1. ApHaiibl KHiM MaTanapblH TaHAay OOHBIHIIA IMUTALMSIIBIK IEPEKTEP

NmutatmsieIk nepextep OOMbIHINA cayaTHamMa
HOTHOKENEPi: OUONOTHSIIBIK bIIBIPAUTHIH MOTHUMED —
8%; wmukpodpudbpa — 12%; OakTepusra KapcChl
nponutkanap — 20%; makra — 25%; apanac matanap
(makra+monmacTep ))— 35% naybic TaHTAIIBL.

1-5 mkanackl GOMBIHIIIA MaTaJIAP IBIH, JKaIbI-
JIBIK TIEH KOPFay/IblH OpTallia 0arachl TOMEH/ICT1/IeH
KepceTKimTepi oepei:

Maxkra MeH MEKpo(HOpa KaHIBUTBIK KaCHETi
OoMBIHIIA J)KOFapHI KepceTkimTepre ue (~4.1 xoHe
4.2);

Bakrepusira Kapchl IpoONMTKaIapbl  Oap
MaTanap KOpPFaHbIC KacheTi OOWBIHIIA >KOFaphI
kepceTkike ue ((~4.2), Gipax »KaiIbUIbFbI OOMBIHIIA
COJl TOMEHIpEK;

Apaiac maranap (MakTa-+moiauicTep) Kapac-
THIPBUIBINT OTHIPFAH KacuerTep (KalIbUIBIK IIeH
KOpFaHbIC) OOMBIHIIIA TEH Iopekene (~3.9, KopraHbIC
~3.6).

Sram, apamac maramap (MakTa+moaudCTEp)
Oarachl, KYTIMHIH KapanaibIMABUIBIFEI XKoHE Oepik-
TIFIMEH TYTHIHYIIBUIAP apachlHAa TaHBIMAIL
Bakrepusira Kapchl NpONUTKAckl 0Oap Maramap
KOCBIMIIIa KOPFAaHBIC PETiHIEC KOJIAHBLIAIBI, OYII
acipece MHPEKIUSIIBIK KayinTi OesiMIienep yiiH
MaHbI3bl  OOJIBIT  TaObLIAAbl.  BHOJOTUSIIBIK
BIIBIPANTBIH MaTasiap OepiKTiri MeH Oarackl >KarbIHaH
TemMenri aenretine [10-12].
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Hoamuoicenep srcane onapovt mankpiay

ApHaifbl KWiM JHU3aifHBI MEH KOHCTPYK-
[USICBIHA KOMBUTATBIH TaJanTapbiH TAAAY

[Tanmentrepre apHaifaH apHaiibl
Jko0alay Ke3iH/Ie eCKepiTyi KaKeT TajanTap:

- MeauuuHanblK npoLeaypaiapra bIHFAIbI
JKOHE KOJDKETIMALTIK, KOHCTPYKISUTBIK JIEMEHTTEPI
(cblmBIpMa, KallChlpMaiap, KbICKBIII OaTeipManap,
JKaCBIPBIH ~ KaKMaKIaigap) KUIMAI TOJNBIFBIMEH
nremnel-ak Keyjere, ilke, ask-KoJiJgapra MeIu-
UHAJIBIK [TPOIIeIypa KYPTi3y OapbIChIHIA Te3 KO
JKETKI3yre MYMKIiHIIIK Oepyi KaxeT. by naruerke
JKaJIbl TUarHOCTHKA JKacayabl, MpoLeaypaiapabl
JKYPTIi3y/ll JKOHE JaTYUKTEPMEH KYMBIC Kacay bl
SKEHUIIETE ],

- JKalinpiblk TEH KBULY PETTErillTiri.
MaraHbIH ayaeTKI3TilITIr KaKChl OOJIbII, JICHEICT]
BUTFAJIJIBI KEMTIPII Tepire skyMcak 0oiybl kepek. by
JICHE TITIpKeHYi MEH KbICBIMHBIH Taiiaa 0oy KaymiH
azanTassl;

- T'uruena xoHe Xyyra Te3iMuimik. Mara
ne3uH(eKnrs TeMIepaTypachina (erep aBToMaTThl
Kyy/nesuHpeKIpsIay KaokeT OOJFaH yKaraaiiia) skoHe
KOpFaHbIC KACHETTEPiH MUHHMANJBI JICHIeH e
JKOFaNTyMeH OipHellle Xyy LMKIIbIHA TeTen Oepyi
KepeK;

- MukpoOka Kapchel Kacuertepi. MakcaTbiHa
OaitaHBICTBI KypaMbIHIAa KYMIC KOCHAchl 0Oap
JKIITTepIi/HaHO >KaObIHAAP Bl HeMece QYHKIMOHAIIBI

KUiMl
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MPONHUTKATAPABl €HTi3y MHKpPOOKa Kapchl TYpY
KYKTEMECIH TOMEHIETY1 MYMKIH;

- DproHOMHKa >XOHE KAyirci3mik. ¥Y3bIH
OaynapablH, MIBIFBIHKE OOIIICKTepiH O0IMayHI,
TETiC TiricTep MeH Kayirci3 OeKiTKIITepAiH O0IyHI.

- MaraHbIH SKONOTMSUTBIK TA3AIBIFBI MEH KYHBI.
Mara TaHIay MaTaHbIH 3KOJOTHSIIBIK Ta3ajlbIFbI
(xaiiTa eHpemyi, OMONOTHSAJIBIK BIABIPAYBI) MEH

(=T S S Y -

B pIHFAlIEIIEIK (1-5)

1 2 3 4 5

JKaJITbIFa OipJiei SKOHOMHUKAITBIK, KOJDKETIMIIUTITIHIH
apachIHJIAFbI TETe-TEHIIIK CAaKTayhbl KepeK.

Mara taHzgay xoHe Herizaey Ooifpramma 1-5
IIKAJTAaChl HETi31H/Ie KapacThIPBUIFaH OipHEIe MaTa
TYPJACPIHIH KaUIBUIBIK [IEH KOPFaHBIC KaCHETTEpi
OolipiHIIA OaFaiayAblH OpTalla WMHTAIUSIIBIK
KOPCETKIITepi aHbIKTATIBL. Hotrmkenepi TemeHne 2-
Il CypeTTeri IuarpaMMaia KopCeTireH.

Koprausic (1-5)

1- MakTa; 2- apanac MaTa (MaKIa+IIOMHICTeD);
3- GaxTepHsAFa Kapchl IPOMITEA; 4 - MUKpodHOpa;
5 - OHOTOTHANLIK BIABIPAIITEIH IOTHMED.

Cyper 2. MatanapasIH kaiJIbUIBIK IEH KOPFaHBIC KACHETTEPiH OarasayIbIH OpTallla HMUTAUSIIBIK KOpCeTKImTepi

AypyxaHaJarel OeiMINENepaiH TarailbiH-
JaynblHa OalIaHBICTBl OipHeme MmaTta Typiepi
KapacTBIPBUIABL. 3epTTey HOTIXKeIepl OOMbIHIIA:

- Makra maracst (100%) — bUFaI-OTKI3IIIITII
MEH ayaeTKI3TIIITIri KOFaphl, BIHFANIIBI, KEMIIILTIT] —
JKOFapbl TeMIepaTypaa XKyyFa TO3IMIIIr ToMeH
JKoHE KeOyl y3aK Mep3iM/Ii Tajiarn eTe/Ii;

- Apasac wmara (Makra+tmoiamICcTEp) —
BIHFAMJIBUIBIK TIEH KOPFaHBICKA KaTap skayar oepeni,
MeXaHUKAIIBIK OHJAEYre TO3iMJi kKoHe KeOyi Tes,
JKarnmnai KoJaJgaHyFa *KakcChl;

- Mukpodubpa — sxeHin, keOyi Te3, JacTaHyra
TO3IMIi, KEMIIIJIIr — ayaeTKI3TIIITIrT TOMEH;

- Bakrepusira Kapchl POMUTKAJIBI MaTajIap —
KOPFaHbICHI ©T€ JKarapbl, Oipak KenTereH xyylaH
KEHiH TEeKCepyIi KaXkKeT eTe/li;

- DbuonorusibiK  BIABIPAUTHIH  TOJHUMED
MaTajap — OKOJOTHSJIBIK Ta3a, Oipak TO3yFa
TO3IMAIIITIH XKoHe JAe3UHpEKIMsIIay Kypal-lapbIMeH
YHIIECIMIIUTITIH TEKCEPYl KaXKeT €TeIl, KeMIIIIIr —
Oarachl KbIMOAT.

- 3eprTey HOTHXKENEPiHIeTI UMHUTAIUSIIBIK
JIEpeKTeP MEH JKaJIIbl TOXIpUOe Heri3iHae ACHEeHIH
MaHpBI3Jbl aMaKkTapbl (Keyje, il JKoHe KaiTa
aiiMakTapbl) JKEPriulikTi TypAe MHUKpOOKa KapcChl
nponuTKanapsl Oap xaObIHABUIAD MEH apajac
Maranap/ipl KOJJIaHy YChIHbIIabl. By mMarta Garachi,
JKAMIIBLIBIK JKOHE KOPFAHBIC KaCHET-TEePiHIH Tere-
TEHJIITH KAMTaMachI3 €Tel.

3epTTey KaHAIbIFbL:

- MarauTTik KarceipMaiapsl 6ap MOIYJIbIIK
KOJDKETIMILTIK xKyHeci (ToMeH mpoduibai).
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MarHuTTik KarcelpMaiap MeTalll reKTepci3
KYPBUIBIM/IBI TE3 alllyFa HeMece [IeHryre MyMKiHIIiK
Oepeni (MarHUTTEp MaTa acThIHAA OPHAJIACAIIbI,
Kayirnciz Oonpim TaObuIambl). bynm manmueHTtTiH
JICHECIHE KOJI JKETKI3Y/l MKEeHUIICTe I, KOJIalChI3-
JIBIKTBI a3aiTa bl

- JKorapel KOPFaHBICTBI KAXKET ETETiH
alimMakTapra MHKpPOOKa Kapchl — MPOMHUTKAIBI
*aOBIHIBUIAP KOJIIAaHbLIA b, HOTHIKECIH/IE bIIFaI-
JIBUIBIK 9CEpiHeH Oasty MHKPOOKa Kapchl arcHT
OeTiHeTIH MaTayap KOJIAaHbUIAAbL. By THMITUTiKTI
apTTHIphIN, OeNCeHIi Mara KOMIIO-HEeHTiHIH
HILIFBIHBIH a3aHiTa 5],

- Cmapr-6enrinepai NFC konnany — xxyy MeH
Je3uH(EKIUsIay XaTTaMaJIapbIH €CEIKe Ty YIIIiH,
SFHH ~ Oenrifie  JKyy IMKJIJIapbl, MalUdeHTKe
TaFalbIHIATYbI JKYY TYpaJibl aKrapaTTap KepceTireH
— Oyy1 OYHBIMIIBI Yy JIOTUCTHKACHl MEH CallaHbl
OakpUIaybl xKeHuInere . Ex 6acter cMapT-6enri QR-
KO/l OpHAJIACTBIPbLIFAH — OYJ1 O€JIrl apKbLIbI MAIHEHT
Typajbl aKmapaT, JAMarHo3bl, Kai OeJiMIICHIH
TIALMEHTI €KEHI TypaJibl TOJBIK, aKIapaTThl HAKTHL, 9pi
JKBIJIIaM aHBIKTayFa MYMKIHIIK Oepe/i;

- AJTanITHBTI JKeIJIeTy JKyleci — apKka MEeH XKeH
acTbl OeJlikTepiHE ayaeTKi3rill MaTephaiaH
JKacallFaH KOCHIN TirireH OeJIeKkTep OpHajac-
THIPBLIA/IBI, OJIAP KAKET OOJIFaH/1a JKbLTY/ bl CAKTall,
KYIICHTIITEH JKEAETy Ke3iHAe aya ajaMacymbl
KaMTaMachbl3 eTel.
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MopaynbHan cncrema
Aoctyna ¢ manoraGapuTHbIMN
MarHUTHBIMK Knuncamu

Innoactive
ventilation

|

QR code

ApanTtueHan
BEHTUNALUNOHHAA NaHens

Cyper 3. AypyxaHa NalMeHTTepiHe apHallFaH apHalbl KHiM (XaJiar)

[ManmenTTepre apHanfaH apHaibl KUIMHIH
CHIIaTTaMachl

- ®poHTanbi Kipy xKyiieci 6ap, KeH CHITydTTi
MaUeHTTepre apHaIFaH apHaibl Xaar.

- ApHaibl XajmaT eKiKaKThI JKaIllChIPMAIIbI
TYHMEJTIKIICH, a/JIbIHFbI OOMBIH/IA MOMBIH OMBIH-IBICHI
KHEKTEMEMEH JKOHE JKAalCBIPMalbl KaJTaMeH
eHyIeNTeH. XalaTThIH 0aCThl )KaHBUIBIFBI aJlIBIHFBI
0oiina key/e Tychinaa opHanackad QR-kom. byt QR-
KO/ TIALIMEHTT] TypaJibl aKIapaTThl XKbUIaM aHbIKTayFa
YKaHE KOJI JKEeTKi3yre MyMKiHzik 6epeni. Korapoina 3-
1 cyperreri ackuzae QR-kox kepceriireH. ApTKbI
OO¥BI )KOFaPbI J)KarbIH 1A MIHIIIIIECH OHJICIITCH.

ApHalibl xanar Oyiip OeiiriHie ask »oHE
KOJIZIBIH 11IKi OeJIKTepiHe KOJI KETKi3yre MyMKIHIIK
OepeTiH (POHTANBII >KACBIPBIH TYHMENTIKTEPMEH,
MEIUIMHAJIBIK KYPBUIFbUIAPIbI OSKITYre apHaJiFaH
IIKi KajdTaMmeH, APEHaXbl COMKeNepni OeKiTyre
apHaJIFaH JIMEKIIeH, KapIUOAATIYMKTEP Il yaKbITIIA
KenmiMci3 OekiTyre apHajFaH apHaibl BEIKPO
KarChlpMaIapbIMEH KOHE YKAMTBUIBIK [IeH KOPFAaHbIC
MAaKCaTbIH/IA TETIC TIriCTEpMEH, XachIPbIH MarHUTTIK
KarchIp-MajiapMeH eHyiesreH. JKeHi OipTiricTi KoHIpIp-
MaJibl KbICKA JKEH.

ByiibiM y3bIHIBEBI — Ti3ere AeHiH, OyJT Y3bIHIBIK
MalUEeHTTEepre bIHFAWIbI, EpPKiH KUMbUI-KO3FaJIBICKA
MyMKiHZIK Oepenmi. Tyctik 1emrimi Oo¥bIHIIA
MAlMeHTTEepPre J>KaKChl KOHUI-KYH MEH Kaiibl
arMoc(epaHbl ChIAIANTBIH AaCTeNbAl PEHKTEP (AIIBIK
KOK, allbIK >KachbUl JKOHE alllbIK CapFBIII-KOHBIP)
TaHTAJIbL.

TaraliplHIATYBl MEH KOJIJIaHYy cajlacel: byn
apHaiibpl KWiM (XamaT) MOJENi TepanusuibIK,
XUPYPrUsUIbIK JKOHE OHAITY OOJIiMILICIIEPiHIH Mal-
CHTTEpiHEe apHAJIFaH., COHAA-aK TaHAaJIFaH Mara
THICTI OHJICY/ICH 6TKEH >KaFIai/a JKYKIaIbl XKoHE OKIIe
aypyJiaphbl OeiMILIeNIepiH/Ie e KOJIIaHyFa 00Jia Ibl.

- XXobananFraH yiri nanueHTTepAiH Y3aK yaKpIT
OOMBI KUIIT XKYPYIHE KOJIAMIIbI, COHBIH iITiHAC 0TaIaH
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KEHIHT1 Ke3eH/Ie e bINFainl 6oibnt kenemi. CebeOi, o
MEIUIMHAIBIK POIIeAypalap Ke3iH/e KHiMIi OHai
KHII-IIETTyTe )KoHEe ISHere KOJ KETKI3yTe MyMKIHIIK
Oepeni.

- DKOHOMHKAJIBIK JKOHE IKOJIOTHSIIBIK TAIIAY:
OKOHOMUKAJIBIK Tanaay OOMbIHIIA apanac MaTaiapipl
KOJJIaHy  JKOFapbl  TEXHOJOTHSUIBIK  apHailbl
MaTepHaIapMeH  CalbICTBIPFAHAa  IIBI-FBIH/IBI
azaiTansl. Jlokanm3anussiaHFaH MUK-pOOKa Kapcel
JKaOBIHIBUTAP OEJCeH I KOMITO-HETTeP/IiH IIBFBIHBIH
KBbICKAPTHII, OYHBIMHBIH ©3IHIIK KYHBIH TOMECHJICTE/T].
CmMmapt-0enriniepii eHri3y JIOTUC-TUKAIIBIK THIMIIUTIKTI
apTTBIPHIT, YaKbITHUIBI KOMEK KOPCETYTe MYMKIH]TIK
6epemi [13-15].

DKOJIOTHSUIBIK TaJifiay OOMBIHIIA OoJIalaKkTa
OHMOJIOTHSUIIBIK BIIBIPAUTHIH MaTepHAIIAPFa KOIIy —
Oy MEIUIMHAJBIK TOKbIMA OYHBIMIAPBIHBIH
TIOJIMTOHJTAPFa JKIOSPUTYiH a3aifTaibl, IETCHMEH Kasipri
YaKbITTa OJIap/IbIH KYHBI MEH TO3IMJILIIr mekTey. bip
perTiK KOJIJaHbUIATBIH OyibIM-IapIIbI
ne3suH(peKnusaIay IapagapelH KYPrize OTBIPHII
JKOUMEHJIETT OJIap/IblH KOl PETTIK KOJJIaHbLIAThIH
OyiibIMFa aybICYbIH JaMBITY MaKCAThIH/IA ChIHAKTAD
JKYPIi3y YChIHBLIA b,

Kopvimuinowt

AypyxaHa MaiueHTTepiHe apHAJIFaH apHAKNKI
KMIMJII JadblHaay — OYJI JKaJIbLIBIK, KOPFaHBIC,
OYUBIMHBIH ©31HIIK KYHBI JKOHE OKOJIOTHUSIIBIK
TUIMJIUTIK apaChIHIaFbl TENe-TeHIIKTI TalaIl eTeTiH
KemmapaMeTpii MiHaeT. 3epTrey (MMHUTALUSIBIK
Tajiay) HOTYoKesIepi OOMBIHIIA JKarai KOJIaHyFa eH
THIMJIi TIETITIM — JIOKAJTM3AISUIAHFaH MAKPOOKA KApChl
3NIEMEHT-Tepi Oap apayiac Matanap MeH Me/IUIMHATIBIK
npolLeaypaiapra KOJDKETIMALTIK KaMTaMachl3 eTeTiH
OWTACTBIPBUTIFAH KYPBUTBIM OOJIBIT TAOBLTAIBI.

Kana osnementrTep — TeMeH mNpoQMIbAL
MarHMTTIK KalchIpMayiap, cMapT-Oeiriiep »XoHe
aJanTHBTI KEIJIETy OKydeci — TalijganaHyra
KOJIQMJIBUTBIK, TICH KaYITCI3IIKTI apTThIPajbl, Oipak
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apHaiibl 3epTXaHajbIK ChIHAKTapAaH ©TKi3iIl, OCHI
3epTTey HOTIDKENEPiHIH ayKbIMBIH KEHEHTY YCHI-
HBLUTAMbI.
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TABUAFU DKCTPAKTIHIH BbLJIFAPBIHBI OPJIEY BAPBICBIHJIA
AHTHOKCHUJAHTTBIK KACUETI

Y

\P.M. ETEMBEPIU = | P.III. MUP3AMYPATOBA™ % | 24.K. ABJJUKAEBA %

o {] [ |
14.4. KYIIEHOBA '4.4. KOUJIAHOBA % ,'A.C. BEKKYJIMEBA -
(!M.Oye3oB arbinaarsl Onryctik Kazakeran ynusepeuteri, 160012 IIbiMKeHT K., Toyke xan aanf., 5
2AIIMATBI TEXHOJIOTHSLILIK yHHBepcnTeTi, Kazakeran, 050012, Anmarts! K., Toste 6u, kenr., 100)

ABTOpP-KOPPECTIOHACHTTIH 3JIEKTPOH/BIK momracsr: era05.05@mail.ru*

Tepini uney scane 661712apbl MAmMepUAIOAPLIHL OAUBIHOAY HCYMBICMAPLIH amKapy dapvicvinoa dipKxamap Kypoeni
acymvicmap opwvinoanadvl. byn scymovicmap kesinoe Kopuiazan opmaza 3uaHObl HeIHe adam 0eHCaynvbleblna Kayinmi
Konmezen XUMUAIbIK 3ammap men Kocnanap Koaoauvinaowvl. bvineapvl endipicinin anovinoa mypean 6acmol maxcam -
MeilliHwe XUMUAIBIK 3ammapovl maoueu Ikcmpaxminepmen aamacmolpy. Taduzu sxkcmpaxminepoi uneziui peminoe
uney HeymolCmapulnoa Koaoanyea 601a0vl, COHbIMEH KAMap apaey HeYMulCmapol 0apulcolnoa Ko10anvinaowul. Kaneax
Kaovizvimen oativinoanzan maouzu sxkcmpaxminin Kypamoitn LCMS-9030 Macc-cnekmpomempinde baxvinay apksiist
Dosazvl Kacuemi 6ap h1asoH anvlKmanovl, AHMUOKCUOGHIMMBIK Kacuemmepi 6ap KbluKoloap kamapvl maowvinowvl. Tepi
OHOIpicinde yuw eaneHmmi XpoMMeH uiey KeHineH Koa0anwlniaovl. Oumkeni, oyn uney mypi oHOIpic yuiin Koaaiiisl
20icmin Oipi. Y eanenmmi xpom KocanKpl 3ammap, memnepamypd, (honmomo3sy, vli2anobliblK HeIHe CbIPMKbl KOPUIAaH
OpMAaHbIH, Icepinen dvLizapvloa 6on2an 60c paouKanoap aimol 6a1eHMMI XPoM2a AUHANAObL. AImbl 6aIeHMMI XPOM a0am
omipine Kayinmi Kanuepozenoi aypynap, oayvip, Oyupex scemkinikcizoizi, mepi aypynapvin mystHoaysina cedenuii 601aobwl.
Tabuzu Ixcmpaxkminep KypamvlHOa2bl AHMUOKCUOAHMIMAD AIMbl 6AJICHIMMI XPOMHbBIY MY3LUIMEYIHe Hca20ail Heacailovl.
Anmuokcuoanmmuly, Kacuemmepi 0ap dncan2ax KaObl2blHAH OAUbIHOANAH Maduu IKCMPAKmimen 3IpieHzen
ovLzapuvroazel anmuteanenmmi xpom wamacot EN 1SO 17075 cmanoapmut mananmapoina caii Shimadzu UV-1601 PC
UV-Visible arcabovizbimen anvixmanowl. Kanzax Kadvizeinan Oaivinoanzan maouzu IKCMPAKMinepoi Xumusivlk,
nuzmenm, cy, apaeyciz ovli2apel yazinepimen canablCmulipobl JHeane Homudicenep2e cail aimvleaneHmmi Xpom wamacol
azaiizanvl 6en2ini 6010vl.

Herisri ce3aep: ObLIrapbl, XpoM IIAMachl, KAHFAK KaObIFbl, TA0UFH JKCTPAKT, AHTHOKCH-
JAHTTBIK KacueTTep.

AHTUOKCHUIAHTHBIE CBOMCTBA HATYPAJIBHOI'O DKCTPAKTA
IIPU OTAEJIKE KOKHN

'P.M. EFTEMBEPJIU, *P.11I. MUP3AMYPATOBA", ?A.K. AB/IUKAEBA,
'A.A. KVIIEHOBA, *A.A. KOUJIAHOBA, *A.C. BEKKYJIMEBA

(*FOxno-Kazaxcranckuii ynusepcurer um. M.Ays3oBa, Kazaxcran, 160012 r. Illsimkent, np. Tayke xana, 5
ZAIMaTHHCKHI TexHoJIornueckuii ynusepcuter, Kazaxcran, 050012, r.Anmartsl, yi1. Tose 61, 100)
DJieKTpOHHAsK MOYKTa aBTOpa-Koppecnonaenta: era05.05@mail.ru*

Ilpu evinonnenuu pabom no vloesIKe KOMHCEBEHHBIX MAMEPUATIOE8 6bINOJIHAECHICA PAO CNIOICHBIX padom. Bo
8épemsa IMux padom UCnoab3YIOMCA MHOZUE XUMUUECKUE 6eUiecmed U 000asKu, 6pedHble 0N OKpYHCcalouiell cpeost u
onacHwle 03 300p08bs uenoeexkda. OCHOBHAA Yellb, CHOAUAA NEPEO NPOU3BOOCHIBOM NO BbLOENIKE KOMCU, - 3AMEHUNb
Xumuueckue eeujecmea Haubonee Hamypanvhoimu IKcmpakmamu. Ilpupoouvie >3xcmpaxmuvt mozym oOvimo
UCNONb308AHBl 6 Kauecmee OYOUNBbHBLIX padom, a makxdxce 6 npouyecce omoenoyHwvlx padom. Onpedenenue
XUMUUECKO20 COCIABA HAMYPATbHO20 IKCHIPAKMA, NPUZOMOBTIEHHO20 U3 CKODJIYNbL 2PDEUK020 opexd, HPOBOOUNOCh
Ha Macc-cnexkmpomempe LCMS-9030 u o6napysicen psao Kuciom ¢ GHMUOKCUOAGHMHBIMU CEBOUCMEAMU U (h1asoH ¢
Kpacawumu ceoiicmeamu. B Koscesennom npoussoocmee wupoko ucnonv3yemcs Oyojienue mpexeaieHmHbIM
Xpomom. B Konue konuos, smom 6uod Oyo01eHUA AGNACMCA OOHUM U3 HAUOONEe NOOXOOAUUX MEMO008 0.5
npouzeoocmea. Ce0000HbBle PAOUKAIBI MPEXEATICHIMHO20 XPOMA, RPUCYMCMEYIOWUE 8 Kodice, OO 6030elicmeuem
memnepamypuol, (omocmapenus, 6AANCHOCMU U GHeUWIHEell CPedbl, NPEeCPAUAIOMCA 6 WeCMUBAICHIMHbBLIL XPOM.
Illecmusanenmuuslii Xpom 6vi3vl6aem ONACHbIE 3A001€6AHUA O/IA HCUSHU Yel08eKA, MAKUE KAK KAHUEPO2eHHble,
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HeYeHOUHas u NoueuHas HeOOCMAMOYHOCHb, KOXMCHble 3A0071e6aHUn. AHMUOKCUOAHMDBL, COOepHcauuecs @
HAMYPATLHBIX ~ IKCMPAKMAX,  npedomepawjarom  o0pasoeanue  WeCMUBAlIeHMHo20  Xpomd. Benuuuna
WeCMUBATIEHMHO20 XPOMA 6 KOdce, OMOCNAHHO HAMYPATLHBIM IKCHPAKMOM, U320MOBIEHHBIM U3 CKOPTYNbl
2PeYKO020 opexa ¢ AHMUOKCUOAHMHBIMU CEOTICIEamu, onpedensnacy Ha o6opydosanuu Shimadzu UV-1601 PC UV-
Visible, ¢ coomeemcmeuu co cmanoapmom EN 1SO 17075. Benuuuna wecmusanenmmnozo xpoma 6 Kodice,
OMOENaHHOll ¢ HAMYPATLHBIM IKCMPAKIMOM U3 CKOPJIYRbL ZPEYKO20 O0pexd 3HAUUMENbHO YMEHbUULACL No
CPAGHERUIO C 00paA3YamMu OMOEIAHHBIMU C XUMUYECKUM RUZMEHNOM, 60001 U 0e3 OmoeKu.

KurodeBble c1oBa: Koxka, BeJJHYMHA XPOMa, CKOPJIYNa IPeliKOro opexa, IPUPOAHBIA IKCTPAKT,
AHTUHOKCHIAHTHbIE CBOWCTBA.

ANTIOXIDANT PROPERTIES OF NATURAL EXTRACT DURING
THE LEATHER FINISHING

'R.M. YEGEMBERDI, 'R.SH. MIRZAMURATOVA *, °A.K. ABDIKAEVA,
'A.A. KUPENOVA, 'A.A. KOILANOVA, 'A.S. BEKKULIYEVA

(*M. Auezov South Kazakhstan University, Kazakhstan, 160012, Shymkent, Tauke khan Ave, 5
2Almaty Technological University, Kazakhstan, 050012, Almaty, Tole bi str., 100)
Corresponding author’s e-mail: era05.05@mail.ru*

When carrying out work on the manufacture of leather materials, a number of complex processes are
performed. During these operations, many chemicals and additives are used that are harmful to the environment and
dangerous to human health. The main goal of the leather industry is to replace chemicals with the most natural
extracts. Natural extracts can be used as tanning materials, as well as in the process of finishing processes. The
chemical composition of the natural extract prepared from walnut shells was determined using an LCMS-9030 mass
spectrometer and a number of acids with antioxidant properties and flavone with coloring properties were found.
Trivalent chrome tanning is widely used in the leather industry. After all, this type of tanning is one of the most suitable
methods for production. Trivalent chromium free radicals present in the leather, under the influence of temperature,
photoaging, humidity and the external environment, turn into hexavalent chromium. Hexavalent chromium causes
life-threatening diseases such as carcinogenic, liver and kidney failure, and skin diseases. The antioxidants contained
in natural extracts prevent the formation of hexavalent chromium. The amount of hexavalent chromium in leather
trimmed with a natural extract made from walnut shells with antioxidant properties was determined by Shimadzu UV-
1601 PC UV-Visible equipment, in accordance with EN I1SO 17075 standard. The amount of hexavalent chromium in
the leather finished with natural walnut shell extract was significantly reduced than in the samples finished with
chemical pigment, water and without finishing.

Keywords: leather, chromium amount, walnut shell, natural extract, antioxidant properties.

Kipicne TaObLIa bl YKOHE JKAHFAKTBIH 11TKI O6JIIr IoHIH aty
COHFBI JKBUIIApPhl OJEMJIK JKaHFaK ©H]Ii- YIIIiH XaHFaK JKEMICiH eHJIey Ke3iHae OyJ1 xaHaMa
pICiHIH KapKbIHIbI ocyl OalKaiel, acipece A3ust eHIMJIEp Kell MeJepae eHaipineni. by xanama
enjiepinae OyJl OHIMIEPIi JKOFaphl TaraMIbIK OHIMIEPIIH KypaMblHIa (EeHONMKTEepAi Koca
KYH/IBUTBIFBI MEH aHTHOKCUIAHTTHIK QJICYeTi YIIiH ajiFaH/a, KyH/Ibl KOChLIbICTAp Oap eKeHAIri Oenrii
Oaranaii 6actazpsl. XKaHFak JoHAEPiHIH KYpaMbIHAA [2].
(deHoABl KOCBUIBICTAPIBIH KO MeJiiepi Oap JKanrak >KeMICIHIH »achUl KaOBIFbI KOl
EKCHJIT1 JKOHE OoJapAbl TYTHIHY ajuaM JieHcay- MeJiepze 0oJaibl.
JIBIFBIHA KOITEreH Maljallbl ocep eTeTIHJIr Kenreren  ranmpiMmap  ap3aH  Kachll
Typajbl HAKTHI Adiiektep Oap [1]. KaOBIKTBIH 3KCTPAKTICIH MHUKPOOKa Kapchl >KoHE
Kapa xanrax (Juglans nigra L.) - aramr yimia aHTUPAIUKAIIBIK OeiceHautiri 6ap  (eHOoabI
KYHJIBI OCBI TYKBIMHBIH TaFrbl Oip MaHBI3IbI TYPi. KOCBUIBICTAP/IbIH TaMallla TaOuFu Ke3l peTiHJe
KomiMri Tpek jkaHFaFbIHBIH JKeMicTepi MeH KOJJlaHyFa OOJIaTBIHBIH  aHBIKTanbl. JKaHFak
aramTapbl  ajJaMHBIH ~ TaMaKTaHYbIHIA  JKOHE JKarbIPaKTaphl COHBIMEH KaTap Hamaibl JPiTiK
OHEPKICINTE J1e KCHIHCH KOJAaHbIIFaH. KOCBUTBICTapIbIH, KaliHap Ke31 OOJBIT caHalaipl
JKanrak >keMiCiHIH KaOBIFBI MEH KaybI3bI JKOHE THIICPTUAPO3/BI, TePiHIH KaOBIHYBIH XKOHE

JKEMICTIH HETi3ri JkaHamMa eHiMmjaepi OO0k
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OWBIK KapanmapAbpl eMmaey YIUiH
MEIUIMHA/A KaH-KAKThl KOJIIaHBUTFaH.

CoHbIMeH KaTap, JKaHFaKTHIH JaibIHIAIFaH
9KCTpaKTiIepi HeMece aHBIKTAIFaH KOMIIOHEHT-
Tepli AHTHCENTUKAIBIK, aAHTUICIbMHHTUKAJIBIK,
Iuapesfa Kapchl, aHTHOKCHUIAHTTHIK JKOHE TYT-
KBIPJIBIK KacuerTepre ue. JKaHFaK arallbIHBIH
OyTakTapel MEH TaMbIpiapbl CHSKTH 0Oacka
OOJIIKTEepIH ¢ aHTHOKCHAAHTTHIK KOHE MHKPOOKa
Kapchl KacHeTTepi 0ap maimaiabl KOCBUIBICTAPIBI
ay YWiH naigananyra 6onaasl. COHBIMEH Kartap,
JKaHFaK IOHACPI KYHABI KOPEKTIK 3aTTap OOJIBIIT
TaObIIabl, OWTKEHI ONapabl YHEMI TYTHIHY
aJaMHBIH O KYPEKTIH HWIIEMHSUIBIK ayPYbIHBIH
KaymiH a3aiTtanel. JKaHFakTBIH  JIeHCayJBIKKa
Maigacel o/eTTe OHBIH XHUMUSUIBIK KYpambIMEH
TYCiHIipineai, eWTKeHi onm Tokodepommap MeH
TOKOTPUEHOJIAPABIH, aKybI3AapIblH, TalIIbIK-
TapJIblH, CTEPOJAAPAbIH, (ONUIl KBIIIKHUIBIHBIH,
MaHBI3/Ibl Mall KBIIIKBUIIAPBIHBIH, METaTOHHHHIH,
TaHUHACPAIH JKkoHe Oacka mnoiaudeHoIIapaaH
Typansl [3].

I'pek »xanrarbl (y1aT. Juglans) — sxanrakrap
TYKBIMJACBIHBIH KaTapblHA €HETiH KOC YKapHAKTHI
K6Il KbUIJIBIK aFalil.

Kazakcranma rpek KaHFarbl XoHE Kapa
JKaHFaK ToOpi3Mi eKi jkaHFak Typi ecemi. Tamakka
JKaAHFAKTBIH )KEYTe JKxapamIibl 06JIiri — IOHIH KeHIi.
JKaHFaKTBIH KaTThl KaOBIFBI(KAYbI3bl) XKOHE KAJIBIH
YAIBIFR (KaOBIFRI) JkeyTe xapamaiinbl. XKorapbiia
aTajFaH 3epTTeyiepre CyHheHe OTBIPBIT  OCHI
JKaHamMa  eHiMZepAl  ObUIFapbl  OHIIPICIHJE
KOJIJIaHy, SFHH KOpIIaFraH OpTaHbl KOpFay YIIiH
XUMHKATTAp/bl JKaHFaK KaOBIFbI 3KCTPaKTIMEH
aybICTBIPDY JKOHE OWI OKCTapKTiHIH OBUIFapbl
MaTeprajblHa aHTHOKCHIAHTTHIK 9CEPiH 3epTTey
JKYMBICTBIH HET13T1 MaKcaThl OOJIBI TaObLIAIbI.

3epmmey mamepuanoapvl mex a0icmepi

byn xywmbicta «Turan-Skin» 3aybIThIHZIA
OHJICJITEH 1pl Kapa MaJbIHbIH TEPICiH XPOMMEH
Wiey apKbpUIbl HalganbiHbUIIbL. WneHren Oblira-
PBIHBI opliey OapbICBIH/IA JKaHFAK KaObIFhIHAH
JANBIHAAFaH SKCTPAKTI KOJJAHBULIBI JKOHE OYI1
9KCTPAKTIHIH aHTHOKCHIAHTTHIK dCepi 3€PTTEI/I.

I'pex xaHFarbIHBIH KAOBIFBIHAH JIAibIH-
nanraH OosynaeiH KypambiH LCMS-9030 Macc-
CIIEKTPOMETPIH/IE aHBIKTAIbI.

I'a3 xpomaTorpaduscel KBaAPYIIOJIIbI YIITY
yaKbITBIHBIH Macc-criektpomerpusicel (GC/QTOF
IMS) — ananuTHKaIBIK eJey xyiieci. by xyiene
ra3 xpomatorpadusacel OaraHbIHAAa KyObUIMA-
TMBUIBIFBIHA Kapail OelliHreH KOMIIOHEHTTEpIeH
TY3UITEH HOHJAp ANJbIMEH Macca-3apsiji KaTbl-
HachlHA Kapail OeJIIHIeHHEH KEWiH oapablH
MaccachblH YCTay yaKbIThIHA OalIaHBICTHI HEFYp-

XaAJIBIKTBIK
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JBIM ce3iMTal TYpHAe aHblKTayFa Oomaapl. [a3
xpoMarorpadpl  XpoMaTorpadHUsSHBIH KBl
NPUHIMITEPIHE COMKec JKyMbIC icTedai. byn
KOCIIaHBIH 3JIeMEHTTepi eki (¢asza apacblHIa
OemiHedi: JKBUDKBIMANBI  (DJIIOGHTTI)  JKOHE
CTalMOHAPIBIK. Erep yiriiep KOCBUIBICTApIBIH
Kocmacel Ooiica, omap OaraH apKbUIbl SPTYpIi
KBUTIAMIBIKIICH OTKEHIE OeliHei. byl KOChIIBIC
KBUDKBIMaNTBI (pa3ackl Oap OaraH apKBUIBI OTIII

’)KaTKaHga, OaraHMeH OaiilaHBICKAH  CTaIHo-
HapielK  (azara  kaObicyra  Oipa3  yakbIT
KYMCAUTRIHABIKTAaH  Oojampl. ComaH  KeiiH

CHIFBIHJBIIAD €Ki aJMKBOTKA OejiHemi JKoHe
METaH/bl COKTBIFBICY Ta3bl PETIHIC, COHMAAN-aK
CYUBIK XpOMaTOrpadusiHbI KOJIaHA OTHIPHITI, TEPIC
xumisiblK - woHgany (TXW) pexuminge ra3
XpoMarorpauschl KBaAPYMOJIIbl YIIY YaKbIThI-
HbIH Macc-criektpomerpusicel  (GC-QTOF-MS)
apkpUIbl Tanganangsl. byn sxymeic GC-QTOF-MS
YIIiH JIepeKTepAl )KUHAyFa, NEePEeKTepi Talaayra
JKoHe ecen Oepyre OarpiTTanran [4]. Macc-
CIIEKTPOMETP OH HEMECE TepiC PEKUMJE KYMBIC
icreit amansl. OH jkoHE Tepic HOHAAPABI Oip Kypam
apKbUIbl aHbIKTayFa Ooyazpl. OH HOHIAp SACTTE
KOMTereH MOJeKyJanap YIIiH KeOipek Oomra-
HBIMEH, OCBhUIaiIIa oNlap YIIH KOFapbl MOHAED
kebOipek  Oomamel. OH  HOHABIK  PEXHUMIC
MPOTOHJAIFAH  HEMece  CUITLIIK  ajIyKIus
AHAITU3aTOPBIHBIH MOJICKYJIAAphl QJIETTe Macc-
criekTpiiepie OanKanabl.

Tepic HOHIBIK PEXUM/IC NSTPOTANUIAHFAH
TajJJlaHaThlH MOJICKyJlajlapFa CoOWKeC KeJETiH
metHAap Oaiikanael. ['a3 xpomarorpadusicer (GC-
QTOF-MS) - Oyn ra3, CcyiblK >KOHE KaTThl
CchlHaMajiapra (OKbUIyMEH OyJlaHFaH KOMITOHEHT-
Tepre) KOJJMAHBUIATHIH aHAMTUKANBIK djic. Erep
KocwubicTapaeiH Kocriackl GC-QTOF-MS xyiieci
apKbUIBI TaJiIaHca, opOip KOCBUIBICTHI O6JIiIl,
CaHJIBIK aHBIKTayFa 0oJabl. XpoMaTorpagpHsuIbIK
oemy Agilent 1260 Infinity Cepusier HPLC
(Agilent Technologies, Canra-Kmapa, KAJIU-
®OPHUS, AKII) xemerimen Proshell 120 EC-
C18 OaranbiMen (3, 0x150 mm, OemmiekTepiH
emmemi 2,7 MkM) kyprizingi. JKeupKeIMalsl
(azaibIK xyle cynarbl (A) sxoHe MeTtaHosarsl (B)
5 MM aMMoHHMH (OpMaTBIHIAFHl TPAJTUEHTTI
ANIOIMSIHBI KOJIJIAaHY apKbUIBI KelleCifiel KypacThl-
peuiael: 0-0, 5 mun, 10% ; 0,5-5 mun, 70% ; 5-7
muH, 95% ; 7-10 mun, 95% ; 10-15 mun, 100%
pexumie, KojonHa rnerrinae 25 °C remneparypaja
YCTaJIbL.

TemnepaTypa MEH bUIFQIIbUIBIKTAH OBLI-
Fapbl MaTepHAJIAPbIHIA TO3Y YPAICi KYpel KoHe
OBUTFApHI IIIAMACKIHIAFbI AITHIBAICHTTI XPOM CaHbI
aprazsl. byt mramanapape! aneiktay EN ISO 17075


https://kk.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D1%8B%D0%BD_%D1%82%D1%96%D0%BB%D1%96
https://kk.wikipedia.org/wiki/%D0%96%D0%B0%D2%A3%D2%93%D0%B0%D2%9B%D1%82%D0%B0%D1%80_%D1%82%D2%B1%D2%9B%D1%8B%D0%BC%D0%B4%D0%B0%D1%81%D1%8B
https://kk.wikipedia.org/wiki/%D0%96%D0%B0%D2%A3%D2%93%D0%B0%D2%9B%D1%82%D0%B0%D1%80_%D1%82%D2%B1%D2%9B%D1%8B%D0%BC%D0%B4%D0%B0%D1%81%D1%8B
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CTaHIapThHl TaldanTapseina cai Shimadzu UV-1601
PC UV-Visible »xa0apirblHAa OPbIHIATIA/IbI.

OnebneTTiK Moy

Uney >xymbicTapbl- Oy TepiHi Hemece
OBIITFapBIHBI OMOJIOTHSUIBIK 9cepre TO3IMIl eTeTiH
KOJUTAreHHIH TYPAaKTaHABIPFHIII (WMJICTINI) areHT-
TEPMEH peaKIusra TYCETiH IpoLecc.

Wnerimr areHTTepaiH aCCOPTUMEHTI CHHTE-
THKQIBIK MaTepHaap MEH OCIMIIK JKCTpakK-
TiJIepiH Koca anfaHjga, KOMMEPLHSIIBIK TYPFbIIaH
KOJI )KETIM/I.

Xpom(Ill) Ty3map ObLIFapel eHIIpiciHAE
KHUBIPMaCHIHIIBl KbUIAAPABIH OacklHAaH OacTam
WJICTINI PeTiHIe KOJIAaHbUIa 0acTapl [5].

Ym Banmentri xpommen wiey (Cr (III)
OCIMJIIK WUJIETIIITEPMEH CaNBICTRIPMalbl TYpIe
KBUIIAM ~ PEaKIMsIFa TYCeAl JKOHE OHJipicTe
KOJNJaHyAbIH  BIHFAWIBUIBIFBIHA  OaiJIaHbICTHI
TaHbIMAaJ OOJIIBI.

Kazipri yakpITTa 2nmeMaiKk ObUFapbl ©HI-
piciameri Tepinmi wmmeyne Herisri  xpom(IIl)
cynedateiaeH (Cr(OH)S04) 33% - b1 mamameH
80% kypaiiasl [6].

3amanayun xpomuel wiey ymiH xpom(IID)
TY3AaphIH TaiiianaHansl; JETeHMEH, OHIIpiCTeH
IMBIKKaH ObUTFapeUIap opTYpii  (hakropiapra
oaitnanbictsl Cr(l11) - nen Cr (V1) - re neitin aybicy

3epmmey namuoicenepi yHcane 01apovl MaiKbliay

Kecre 1. Tepic HOHABIK PEXUMIET] IKCTPAKTIHIH KYPAMBI

my™kingiri 6ap. Cr (VI) - kaHneporeH, myrares,
ajuIepreH, Tepi TITIPKSHIIPTINI JKOHE CEHCUOH-
JU3aTOp CHAKTHI 3USHABI SPEKETTEP TYBIHABITAIbI
[7].

Brutrapsl MaTepuannapblHaH JalblHIATIFaH
Tayapiap KHIM JKoHe asfK KHIM OHJIIpiciH/e
OHIIpiIei, all CEeHCHUOMIM3AIMSIIBIK ocepiep
YHEMI OpBIH allaThIH JKaFaail 6obin TabsuTazs! [8].
XKone 6ip Oy camamarsl amangaymsuislk Cr (VI)
agaM TepiciHe OHall eHeTiHI JonenfeHni, Oy
JKar/ai aam JISHCAYJIBIFBI YIITIH 6Te KayiIlTi.

Beutrapsl  KypaMblHZ@ — anThl  BAJIEHTTI
XPOMHBIH TY31IyiH TYCiHY YIIIH KOCAJKbl 3aTTap,
Temreparypa, (oToTo3y, bUIFAIIBUIBIK KOHE Tepi
eHzey YpaiciHmeri Oacka ¢akTopiap OOWBIHIIA
KemnTereH 3eprreyiep skyprizinmi [9-14]. Ocwr
JKOFapbllia araifaH (aKToOpJiapAblH  dcepiHeH
ObUTFapbl KypambIHAAFbl YII BaJCHTTUIIK XpOM
TOTBIFBII, aJITHl BAJIEHTTUIIKKE aiiHaJIa/Ibl.

a-H aBTOMATTBl TOTHIFyAaH THUAPOKCHI
panukangapeiMeH OipkaTap paauKaiabl peaxiys-
map Hotmwkecinae Cr(VI) TysimyiHe Herisri cebemn
OOJFaH/IBIFBI AN THUIIBL.

Taburu dKCTpakTiIepal KOJIIaHbBIM, ObLI-
Faphl CamachlH JKaKcapTy OBUIFaphl OHAIPICiHIH
aNnbIH/A TYpFaH OacTsl MiHmeTTepAiy Oipi [15].

Ne ¥cray KochuTBICTapIBIH aTaybl
YaKbITEI
(MuH)
1 1.330 L-Ascorbic acid-2- glucoside
2 1.342 D-Erythroascorbic acidl'-a-D-glucoside
3 1511 3-Hydroxymugineic acid
4 13.517 3-0O-alpha-Lrhamnopyranosyl-3- hydroxydecanoic acid
5 13.800 L-Citronellolglucoside
6 13.969 (R)-2-Amino-N-(2,2,4,4- tetramethyl-3- thietanyl)propanamide
7 14.432 9-hydroperoxy-12,13- dihydroxy-10- octadecenoicacid
8 14.760 Phloionolic acid
9 14.884 9-hydroxy-10-chlorohexadecanoic acid
10 15.178 Psoromic Acid
11 15.212 9-hydroxy-hexadecan-1, 16-dioic acid
12 15.731 Deoxysappanone B 7,3'- Dimethyl Ether Acetate
13 15.788 9,10,13- Trihydroxystearicacid
14 16.420 9,10,13- Trihydroxystearicacid
15 24.100 9R-hydroxy-12Eoctadecenoic acid
16 24.778 DL-2-hydroxy stearicacid
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Kecte 2. OH HOHIIBIK PeXUMIET] SKCTPAKTIHIH KYpPaMbl

Ne ¥cray yakbITh KocesicTapabiy aTaybl
(MUH)

1 1.207 2,3-Dihydro-5- methylthiophene

2 1.455 Flumazenil acid

3 3.409 alpha-Methoxy-1Hindole-3-propanoic acid

4 3.590 5,6-Indolequinone-2- carboxylicacid

5 3.872 1H-Indole-3-acetic acid, 5-[[(methylamino)sulfonyl]
methyl]

6 4,098 ethyl 6,7-dimethoxy-4- oxo-2,3-dihydro-1Hnaphthalene-2-
carboxylate

7 4776 Neobavaisoflavone

8 5.013 3-Hydroxyphenyl-valeric acid

9 5.453 1H-Indole-3-acetic acid, 5-[[(methylamino)sulfonyl]
methyl]

10 5.668 1-Pentadecanecarboxylic acid

11 5.747 7-Methoxyisoflavone

12 6.526 4E-Undecene-6,8,10- triynoicacid

13 7.497 Polystachin (flavone)

14 14.769 7,8,3',4',5'- Pentamethoxy-6",6"- dimethylpyrano[2",3":5,6]flavone

15 17.152 3beta,4beta,5- Trimethoxy-4'-hydroxy- (6:7)-2,2-
dimethylpyranoflavan

Atanm  aWTKaHIa, JKaHFaK KaOBIFBIHBIH
KYpaMbIHAaFbl S-TUApoKcHu-1,4-HahTOXHHOH Kode
TYCTi HUTMEHT OOJIBIT TaOBLTAIBI, O TAOUFH TYP/E
YKaHFaK aralITapbIHBIH SPTYPIIi OeIiKTepiHe KoHEe
JKaIplpakTap/ia, TaMbelpiiap/a, KaObIKTapaa Kesje-
cemi. Keiibip 3eprreynepae sxorapbl aHTHOKCHIAHT
peTiHae Oenrini ackopOWH KBIIIKBUIBI JKoHE Oacka
KBIIKBULIAPIBIH aK OBUIFApBIHBI OHJIEYE KOJI/Ia-
HBUIFaH/a, OBUIFapbhl TYCl CON KBI3FBUIT TYCKE
OOsUTFaHbl aHBIKTAIBL. 1-KecTe )KoHe 2-KecTenepie
ObUTFapBIHBI 00sTy Kabineti 6ap ¢uiaBoHOIAApP MEH
¢daBaHOMATAp, AHTUOKCHIAHT  KaTapbIHIAFbI
OipKaTap KbIIIKBUAAPIBIH KaTaphl KOPCETUITEH.

Cr (VI) Ty3inyi HerizineH a-H TOThIFybIHAH
IBIHFAH PAJAUKAIJBl peaKlusiap KaTapbIHIAFbl
THIPOKCHUII paJiKajlapblHaH TybIHIaFaHbl Kepce-
TinreH. KaHbIkaraH Maii Ty3eTiH areHTTep, (poTtoTosy
XKOHE TEeMIlepaTypa CHSIKTBI CBIPTKbI JKaraanmap
Tepine Ooc pagukanmapiablH R-TysinmyiHe okenyi
MYMKiH, ojlap KEHiHHEH OTTETiMEH JpeKeTTecy
apkeuisl ROO-,-OH xone RO nepokcua paaukai-
napelH Ty3eni. Haktbl mMexaHu3M TemeHzerineit
Ti30€KIIeH KYpei:

RH—R-+H

Ti306exTiH ecyi:

R-+02—ROO0O-,

ROO-+ RH—-ROOH+ R-,

2ROOH—ROO-+RO-+H;0,

ROOH—RO-+-OH, RH +* OH—R-+ H;0,

RO+ RH—ROH+ R- RH xomrarenni,
CHUHTETHKAJIBIK TOTBIFY areHTTEpiH, Mal TY3eTiH
areHTTepJli Hemece OO0sy areHTTEpiH OuImipen.
CoHbIMEH KaTap, KYKIPT KOCBUIBICTApBI CHUSKTHI
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TOTHIKCHI3AAHABIPFBINTAP KYILITI TOTBHIKCHI3IAHY
KaO1JIeTiHiH apKaChIHa XPOMIBI YIII BaJICHTTLTIKTEH
aNTHl BAJCHTTUTIKKE aybICYbIHA KOJ OepMeimi.
JlereHMeH, aHTHOKCHAAHTTAP HEMeCE TOTHIKChI3aH-
JBIPFBILTAP 9PTYPIIi MOJIEKYJIANBIK, KYPbUIBIMIIAPhI
MeH KOH(pOpMalusuIapblHa, OBUIFapbl  OHAIPY
KaFainapeliHa, TO3y JKarnainapbiHa >KoHE T.0.
OaiinanbicTsl Cr (VI) Ty3inyiHe Texerim acepiHiH
e3repyiH Kepceredi. AHTHOKCHAAHTTApIBIH €Ki
HeMece YIII TYPiHiH KOCBUIBIIT 9PEKET €Tyl OH HOTIKE
Oepeni. Kenreren anTHOKCHIaHTTapAbl Kocy Oip
HeMece OipiieckeH apekertepre Oaiinansictsl Cr (V1)
TY3UIyiHE KO OepMeiIi *KoHe OJ TOMEHJeTinen
perrinikre O6omysl MymkiH: 1) ROO- cyrerimen
KamTamachi3 ety xoHe ROO- sxone RH peakuusicbin
TOKTaTy apKbUIbl Ti30EKTIH ©CyiHe KeJepri jkacay
(ke#Olp CHHTETHKAIBIK aHTHOKCHAAHTTAp JKOHE
OCIMJIIK SKCTAPKTIIEPi CUSIKTHI aHTHOKCUIAHTTAP);

2) R- cyreriMeH KaMTamachI3 €Ty, CollaH KeiiH
RH Oacramkel KkyiiHe KenTipy apkeuisl RH
TOTBIFYBIHBIH JKaIIFaCybIHa KeJIepri xKacay;

3) MeTaiut HOHIaphIMEH XellaTTay;

4) R, ROO xone RO cuskrer Gapibik 0oc
panukangapapl OipiKTipin ajdy apKbUIbl TOTBIFY
Tiz0eriniy peakiusicoit (I-ACKOPOHH KBIIKBUTBI-2 -
TJIIOKO3W CHSIKTBI aHTHOKCUIAHTTAp) OJIOKTAY

5) yABTpaKyJriH CIHIPTIIITI KOJJIaHY CHAKTHI
0acka opeKerTep.

Bbeutraper kypambeiagarsr Cr (VI) mamacet
JKaHFaK KaOBIFbl JKOHE XWUMUSUIBIK IHIMEHTIECH
OpJICHI'eH YIITriJIepe aHbIKTal b1, Oy MamiMerTep 1-
cypette Oepinmi.
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Cyper 1. Beutrapst kypambiaaarst Cr (V1) mramacsr (;kaHFak KaObIFBI 5KOHE XMMUSIIBIK TINTMEHT)

MyHzaa ObuTFapblHBIH TO3y mamacel 80
%C/UV, 24 cararraH keiiin, 80 °C/UV, 72 carartan
KeHiH aHBIKTaIIBI. bapibik skaFmaiina anTeBaeHTTi
XpOM [IaMacChbIHBIH OBLIFaphbIia KO MeJIepae
azaifransl Oenrini Oonasl. JKaHFak KaOBIFbIMEH
opnenren ObuTFapblma Oyn mama 4,5-4,9 pmm

Oonmpl.  XUMHAJBIK MUTMEHTIIEH  OpJICHIeH
Obutrapeiga Oy mama 12,6-14,4 pmm Gonasl.

OpIieyci3 )koHe KaHFaK KaObIFbIMEH dpJICHIeH
ObUTFaphl KYpPaMBIHIAFbl aiThl BAJICHTTI XPOM
[IaAMAachlH  CaJBICTBIPY IKYMBICTaphl 2-CyperTe
KOpPCETLUITEH.

25
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g 20
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2 15
]
z 10
=
+
© 5
@]
U
80 0C, 24cafaT 80 0C/UV, 80 0C/UV,
24cafat 72cafat
H 9dpneyci3 20,99 22,4 22,8
B XaHfaK Kabblifbl 4,5 4.8 4,9

Cyper 2. beutrapst kypambiaaarsl Cr(VI) mamacs! (apiieycis sKoHe )KaHFaK KaObIFbI)

AnTBl BaJEHTTI XpOM IIIaMachl JpJieyci3
obutrapea 20,99-22,8 pmm mamMachlHAa aHBIK-
Taaabl. bByid  JkaHFaKk KaOBIFBIMEH  OpJICHTeH
ObuTFapbUIapIbl 4 ecere TOMEH.

Kopvimobinowt

JKanrak KaOLIFBIHAH JaWBIHAAIFaH TaOWFU
SKCTPAKTIJIe OOSFBIII KacHeTi 6ap (hIaBOHON TaObLIIbI
JKOHE aHTHOKCHJIAHTTBIK KaCUeTTePi 0ap KbIIKbUIIAP
AHBIKTAIIBL. By 9KCTpaKTiHiH 005y KOHE aHTHOK-
CUIAHTTHIK KacHeTi OOJyBIHBIH JoJeli. Bpumrapsr
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YJTiIepiH YU TYpJdi «TO3y» YpHICIHEH eTKi3im,
obutrapbinars! xpoM(VI) mamaceis crangapttsl EN
ISO 17075 crarnaprsiHa cotikec Shimadzu UV-1601
PC UV-Visible mapkaibsl crneKTpogoTOMETpAIH
keMerimen 540 HM TONKBIH Y3BIHIBIFBIH/IA
aHbIKTabl. JKaHFak KaObIFBIMEH OPJICHI'€H ObLIFaphI
yiarinepinae 4,5 -4,9 pmm 1amachiHIa OOJIbI.
XVMUSUTBIK TMTMEHTIICH OpJICHTeH ObLTFaphIia Oy
mrama 12,6-14,4 pmm Godca, apreyci3 ObutFapbiia
Oyt mama 20,99-22,8 pmm apansrbiaaa 60mms1. Ockt
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3epPTTEYJECPACH COH OBUIFAphl OHIIPICIHAC TaOUFU
OKCTpPaKTUIEpAl KOJNJaHyIbl JKOJIFa KO, Oy
TaKBIPBINITHI TEPEHIPEK 3ePTTEY — OACTHI AFBIIIIAPT-
TapabIH Oipl €KSHIITI AaHBIKTAJIBI.
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THEORETICAL FOUNDATIONS OF THE PRODUCTION
OF WOMEN’S CLASSICAL-STYLE GARMENTS

{i
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(Namangan State Technical University, Republic of Uzbekistan, 160107, Namangan, Boburshokh str., 161)
Corresponding author’s email: islomsu25@gmail.com*

The study investigates the theoretical and practical foundations of classical women’s fashion design and
production, positioning it within the framework of sustainability and modern technological innovation. In an era
dominated by fast fashion and rapidly shifting trends, the classical style remains a symbol of stability, cultural
continuity, and refined taste. However, the absence of a systematic, science-based approach to its creation has led to
inconsistencies in design and quality. The research develops a Three-Dimensional Theoretical Model that unites
historical-canonical, aesthetic-functional, and technological-technical dimensions into a coherent methodological
system. Through historical-typological, stylistic, and comparative analyses, the study explores the practices of leading
international brands—Max Mara, Dior, Chanel, and Zara—between 2021 and 2025. Empirical data derived from
corporate sustainability reports, design archives, and industry databases reveal how classical aesthetics align with
technological precision and sustainability principles. The findings demonstrate that the preservation of the classical
canon depends on the integration of three key factors: historical continuity, aesthetic harmony, and technological
advancement. Luxury brands such as Max Mara, Dior, and Chanel exemplify this balance, achieving longevity and
quality through craftsmanship and innovation, while Zara represents an adaptive “mass classicism” model suited to
the fast-fashion segment. The proposed model provides a structured foundation for contemporary fashion design
theory and offers practical applications for sustainable, high-quality garment production. It reaffirms the classical
style’s relevance as a timeless, ethical, and technologically adaptive system in modern fashion.

Keywords: classical style, women’s fashion, sustainable design, theoretical model, historical-
canonical analysis, aesthetic-functional design, technological innovation, brand comparison, Max Mara,
Dior, Chanel, Zara, fashion sustainability, quality assurance, timeless design.

TEOPETUUYECKHUE OCHOBBI TIPOU3BOJACTBA )KEHCKHX U3JIEJINI
KJIACCHYECKOI'O CTUJIA

U XAKUM)XOHOB* M.A. XACAHOBA

(HamaHranckuii rocygapcTBeHHbIH TeXHMYecKMii yHuBepcuTeT, Pecnybauka Y3oekucran,
160107, Hamanrawu, yJia. booypmox 161)
DJeKTpOHHAsI TOYTa aBTOpa-Koppecnonaenta: islomsu25@gmail.com*

B oannom uccnedoeanuu paccmampuearomcs meopemuyecKkue U RPAKMUYECKUe OCHOGbL Ou3aiuna u
RPOU3800CMEA KNACCUUECKOU HCEHCKOU 00e)CcObl 8 PAMKAX KOHUERUUU YCMOUYUGO20 PA3GUIMUA U COBPEMEHHbIX
MeXHON0ZUYecKUX UHHOoGauuil. B noxy oomunuposanus 0bicmpoit moovl u GbICHPO MEHSIOWUXCA MPEHOO0E
KJAccu4ecKuli Cmujlb OCHAemcs CUMBONOM CHAOUILHOCHU, KYJIbMYPHOU RPEEMCHIEEHHOCMU U YHOHYEHHO20
6Kyca. OOnako omcymcmeue CUCEMHO20, HAYYHO O00OCHOBAHHO20 NO0X00d K €20 CO30AHUI0 RpPUGENO K
Hecoznacosannocmu 6 ouzaiine u Kawecmee. B uccnedosanuu paspadamvieaemcs mpexmepHas meopemuuecKas
MOOeb, 00beOUHAIOWAS UCHIOPUKO-KAHOHUYECKOe, ICMEMUKO-(DYHKUUOHATbHOE U MEXHOI0ZUYECKO-MEXHUYEeCKoe
u3Mepenus 6 eOUHyI0 memooonozuueckyto cucmemy. C ROMOWBIO UCHMOPUKO-MUNOI0ZUYECKO20, CIMUTUCHUYECKOZ0
U CPABHUMENIbHOZ0 AHAIU306 6 PADOOMeE U3YUaAemcs NPAKIMUKA 8e0yMUX MexcOyHapoonvix opendoe — Max Mara,
Dior, Chanel u Zara — ¢ nepuoo ¢ 2021 no 2025 200. Imnupuueckue oannvle, ROAYUEHHbIE U3 KOPROPAMUGHBIX
omuemos 00 ycmouuugom pazeumuu, OU3AUHEPCKUX APXUGOE U OMPACIesblX 0a3 OAHHBIX, PACKPLIEAIOM, KAK
Klaccuueckas ICmemuKa co4emaemcs ¢ mexnoa02udeckoll mouHoCmoi0 U RPUHUURAMU YCMOIIYUE020 PAZBUMUSL.
Pe3yniomamut noxkazvléaion, 4mo cOXpaHeHue Ki1accuuecko20 KAHOHA 3A8UCUN OM UHMeZPAUUU Mmpex Kllo4esblx
daxkmopos: ucmopuueckoii npeemMcmeeHHOCMU, ICMEMUYECKOU ZAPMOHUU U MEXHOI0ZUYECKO20 npozpecca.
Jiokcosvle Openovt, maxkue kak Max Mara, Dior u Chanel, senaomea npumepom maxozo 6ananca, docmuzasn
00/12086€UHOCIU U Kauecmea 071a200aps MAcmepcmey u UHHOGAUUAM, 6 MO 6épems Kaxk Zara npedcmaeisem
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A0ANMUBHYIO MOOENb «(MACCOBO20 KAACCUUUZMAY, ROOX0OAWYIO 01 ceemenma Ovicmpoit moouvl. Ilpednorcennan
Mo0enb npeocmagnaem coOoil CMPYKMYPUPOBAHHYIO OCHOGY ONA COBPEMEHHON meopuu Ou3aiHa 00exicovl U
npednazaem npaKkmuyecKue peuwieHus O01A YCMOUYUBO20 NPOU3GOOCHEA BbICOKOKAUecmEeHnbIX u3odenuii. Ouna
noomeepiicoaem aKmyanibHOCmMb KAACCUYECKO20 CMUNA KAK 6HEGPEMEHHO, IMUYHOU U MEXHON0ZUYeCKU
a0anmueHol cCUCmeMbl 6 COBPEMEHHOU MOOe.

KuioueBble ¢jI0Ba: KIACCHYECKUI CTHIIb, JKEHCKAsl MO/Ia, YCTOHYMBBIN AU3aiiH, TeOpeTHYEeCKAas
MoOJe/Ib, UCTOPUKO-KAHOHMYECKUH AHAJIM3, ICTeTUKO-(PYHKIUHOHAJIBHBIN IM3aiH, TEXHOJOIHYeCKue
WHHOBaIMK, cpaBHeHue 6penaoB, Max Mara, Dior, Chanel, Zara, ycroitunBocTs M0/IbI, 00ecTeueHHEe
KayecTBa.

KJIACCHUKAJIBIK CTUJIBJAEIT OUEJJIEP KUIMIH OH/IIPY JIIH
TEOPUSAJIBIK HET'T3JIEPI

U XAKUM)KOHOB*, M.A. XACAHOBA

(HamaHran memJjieKeTTiK TeXHMKAJIBIK YHUBepcuTeTi, O30exicTan Pecnydaukacel,
160107, Hamanran, boOypiox kemr., 161)
ABTODP-KOPPECIIOHSHTTIH AJICKTOPHIBIK mortackr: islomsu25@gmail.com*

Byn 3epmmeyoe mypaxkmot 0amy myxHcolpolMOamMacsl Mex 3aMaHayy MexXHoI02UANbIK UHHOGAUUATLAD AACLIHOA
KAcCUKanvlK cmunbvoezi aiiendep Kuimin yncobanay ryncone OHOIpYOiHy meopusivlK JHcoHe RPAKMUKAIbIK Hez2i30epi
Kapacmulpslinaovl. Kolioam mooda men mes 03zepemin mpeHomep ycmemoik emken 0yipoe KaaccuKauavlkK CHUIb
MYpaKmoliblKMblH, M20EHU CAOAKMACMBIKMbIH JHCIHE HIZIK MANRAMHbBLY CUMEObL 001bIN Kala 0epedi. Anaitoa onvl
Kaavinmacmulpyoa jcyiieini, evlislMu He2iz0enzen macinoiy 60amaysl Ou3ain MeH canadazuvl yiunecimcizoikke anvin
Kenoi. 3epmmey OapviCbiHOA MAPUXU-KAHOHOBIK, ICMEMUKANLIK-(DYHKYUOHANObIK JHCIHE MEXHOI0ZUATbIK-
MeXHUKANbIK, onuemoepoi odipmymac 20icHamanvlK dcyieze Oipikmipemin yuioauiemoi meopusiblK Mooeib
ycotnoinadol. Tapuxu-munonozusansi, CMuib0iK HcaHe Canvicmulpmansl manoay adicmepi apksiavr 2021-2025
sconoap apanvizeinoa Max Mara, Dior, Chanel acane Zara cuskmeor scemexuwi xanvikapaivlk openomepoi
maxcipubeci 3epmmendi. Typakmul 0amy Hconindezi Kopnopamuemik ecenmepoen, OU3AUHEPNIK Mypazammapoan
JCoHe  cananvlk 0epeKKOpAapOaH  anblHAH IMRUPUKAILIK — Manimemmep KAACCUKANBIK — ICHIEMUKAHBIH
MEeXHON0ZUAIBIK 02JI0IKREH JHCIHE MYPAKNbL 0amy KAUOAnapvlMeH Kanai yilieceminin aukvinoaiovl. Homuocenep
KaCcCUKAIBIK KAHOHObL CAKMAyOblH Y He2i32i hakmopovly unmezpayuscblHa mayeioi eKeHin Kopcemeoi: mapuxu
cadaKmacmolK, ICMEMUKAIbIK YIiecim yicone mexnono2uanslx npozpecc. Max Mara, Dior arcane Chanel cuaxmor
JIIOKC Openomep uiefepiik nen UHHOBGAUUANAD APKbLIbL Y3aK MepP3iMOTiK ReH Hco2apbl canaza KoJl HcemKi3in, ocol
mene-meHOiKmiy ynzicin kepcemedi, an Zara xicolidam mooa cezMeHmiHe NAUbIK «HCANNAL KIACCUUUZMHIHY
beiiimoenzen mooenin ycolnaowvl. ¥colHoli2an Mooeab KWim OU3aiiHbIHbLH 3AMAHAYU MEOPUACHL PULiH KYPbLIbIMOAIaH
Hezi3 00obIn MadvLIAdbL HCIHE IHCO2APBL CANAIbL OHIMOEPOi MYPaKmvl OHJIpy2e apHaAIaH NPAKMUKAIbIK uiewimoep
ycvinaovl. On Knaccukanwvlk cmuavOiy Kazipzi conoeci MoHZINIK, IMUKATBIK HCIHE MEXHOI0ZUANBIK MEPblOan
Oeiiimoenziw ycyiie pemindezi o3eKminizin pacmaiiowi.

Heri3ri ce3mep: KJIacCCHKAIBIK CTHJIb, diiejiIep COHi, TYPaKThl AU3aiiH, TEOPUSJIBLIK MOIEIb,
TAPUXU-KAHOH/BIK TAJAAaY, ICTEeTUKANBIK-(PYHKINOHAABIK AU3aiiH, TEXHOJIOTUSJIBIK HHHOBALIMSIAD,
openaTepai caabicThIpy, Max Mara, Dior, Chanel, Zara, coHHiH TYpaKTBUIBIFBI, cCAIAHBI KAMTAMAChI3

eTy.

Introduction systematize the production of classic garments based

Despite the dominance of rapidly changing on consistent theoretical foundations — historical,
trends and the “fast fashion” paradigm in the aesthetic, and technological principles [1-3].
contemporary fashion industry, the classic women’s The relevance of this research lies in the
style continues to maintain a steady and enduring classical style’s connection to sustainability,
demand. However, the concept of “classicism” is investment attractiveness, and timeless values, as
often interpreted superficially in design and well as in the lack of a scientifically grounded
production practices, leading to subjective design framework for its production process. In today’s
decisions, a decline in quality, and the loss of long- fashion environment, where consumers increasingly
term value. Therefore, there is a clear need to seek durability, refinement, and conscious
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consumption, understanding and preserving the
classical canon has become more important than ever.
Purpose and objectives of the study. The main
purpose of this research is to develop a
comprehensive theoretical model for designing and
producing women'’s clothing in the classical style.

The study sets out to achieve the following
objectives:

e To analyze the historical formation and
developmental stages of classic women’s clothing.

e To identify and systematize the immutable
aesthetic principles and defining features of the
classical style.

eTo explore the role and evolution of
classicism within the context of modern fashion
trends.

e To examine the technological approaches
and design methodologies used by leading
international brands (Zara, Max Mara, Dior, and
Chanel) in maintaining quality and authenticity.

« To develop a practical methodology for the
design and production of classic garments based on
the proposed theoretical model.

Research materials and methods

The methodological framework of this study
combines historical-typological analysis, stylistic
analysis, and comparative analysis, applying both
inductive and deductive approaches. The research
draws upon archival materials, brand documentation,
and open-access industry databases to ensure
empirical and theoretical integrity [4].

The methodological foundation of this study is
built upon the principles of theoretical constructivism
and applied research, which together provide a
balanced framework for analyzing the classical style
both as an aesthetic phenomenon and as a practical
design system. This dual approach enables a
comprehensive understanding of how theoretical
concepts are manifested in real-world fashion
production practices.

Research material. The empirical and
theoretical data of the research were derived from
multiple sources:

Scientific Literature — including monographs,
scholarly articles, and analytical publications focused
on the history of fashion, design philosophy, and
aesthetics.

Empirical Sources — encompassing the
official reports, corporate websites, creative director
interviews, and conceptual statements of international
fashion houses such as Max Mara, Dior, Chanel, and
Zara.

These materials provided both historical and
contemporary insights into how the classical style is
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conceptualized, interpreted, and produced within
different economic and cultural contexts.

Research methods. A set of complementary
scientific and analytical methods was employed to
ensure methodological rigor and comprehensive
coverage of the research objectives:

Historical-genetic method: applied to trace the
formation and evolution of the classical style,
revealing its cultural, social, and aesthetic roots across
historical periods.

Structural-functional analysis: used to
examine the internal logic and interrelation of
constructive, aesthetic, and technological elements
within classical garments.

Comparative (cross-brand) analysis:
conducted to identify similarities and differences in
how brands such as Max Mara, Dior, Chanel, and
Zara conceptualize, design, and manufacture
garments that align with classical principles.

Through the integration of these methods, the
study bridges theoretical insights with empirical
brand practices, revealing the mechanisms that
sustain the classical canon in contemporary fashion
systems.

Methodological framework. The analytical
framework synthesizes historical, aesthetic, and
technological dimensions of the classical style. This
triadic approach supports the construction of a Three-
Dimensional Theoretical Model of Classic Garment
Design and Production, developed as the core
outcome of the research.

The model aims to establish a systematic,
scientifically grounded methodology for under-
standing and reproducing classical aesthetics in
fashion design, aligning artistic creativity with
technological precision and sustainable production
principles [9].

Historical formation and developmental stages
of women'’s classical style

The study reveals that the emergence of the
women’s classical style began in the late 19th and
early 20th centuries, when the structured forms and
proportional harmony of English dandy fashion in
men’s clothing began to influence women’s dress. A
decisive milestone in defining modern classicism in
women’s fashion was the presentation of Christian
Dior’s “New Look” collection in 1947, Its full skirts,
accentuated waistline, and refined construction
became the epitome of feminine elegance and a
symbol of post-war revival.

Subsequently, Coco Chanel reinterpreted
classicism through her “little black dress,” tweed
suits, and structured jackets, merging comfort,
practicality, and sophistication into a new aesthetic
code. Her vision established the foundation for the
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timeless modern classic — a synthesis of functional
minimalism and refined taste.

The evolution of classical style continued
through the decades:

- The 1960s introduced Jacqueline Kennedy’s
graceful simplicity, embodying understated
refinement.

- The 1980s emphasized architectural
silhouettes and “power dressing,” symbolizing
female empowerment in professional spaces.

Figure 1. Women’s dress (1892-1894), printed silk,
gauze, and velvet. Victoria and Albert Museum,
London (T.368&A-1960).

Core characteristics and aesthetic principles of
the classical style. The research identifies that classical
style is defined by enduring aesthetic constants,
proportional harmony, and refined simplicity.

The fundamental attributes of classical style
include:

Geometric purity and proportional balance.
Based on the golden ratio, these proportions ensure
structural equilibrium between the waist, bust, and
shoulders, resulting in a harmonious silhouette.

Minimalism and functionality. Decorative
excess is avoided; emphasis is placed on form, fit, and
ergonomic comfort.

Timelessness. Classic garments retain their
relevance across multiple seasons and even decades.

Superior craftsmanship. Precision in tailoring,
material selection, and construction ensures longevity
and durability.

Aesthetically, classical style can be described as
a system of visual harmony — a balance between
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- The 1990s brought a wave of minimalism,
reinforcing the notion that true elegance lies in
proportion, restraint, and construction quality.

These transformations reflect the classical
style’s ability to adapt without losing its core aesthetic
identity, remaining relevant amid social and cultural
changes.
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Figure 2. Women’s dress (1898), platinum print.
Victoria and Albert Museum, London (E.2283:191-
1997), Ashton Collection.

symmetry, proportion, and purity of line, representing
an enduring ideal of elegance.

Contemporary role and trends of the classical
style. The analysis demonstrates that, in contemporary
fashion, classical aesthetics have become integral to
the sustainable fashion movement. Disenchanted with
the disposability of fast fashion, consumers
increasingly prioritize durability, ethical production,
and refined simplicity.

Modern interpretations of classicism combine
traditional silhouettes with innovative materials and
technological advancements. For instance, trans-
formable or modular garments preserve classical
structure while adapting to dynamic, urban lifestyles.

The emerging concept of “Quiet Luxury”
exemplifies this evolution — focusing on restraint,
craftsmanship, and discreet elegance. Brands such as
Brunello Cucinelli, Loro Piana, and The Row
reinterpret classical aesthetics through flawless quality
and minimal design, aligning beauty with longevity
and authenticity [5-6].
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Figure 3. Contemporary interpretations of classical style in Quiet Luxury brands (examples from Brunello Cucinelli, Loro
Piana, and The Row collections).

Comparative analysis of leading global brands
reveals that while each interprets the classical canon
through its unique philosophy, they all share a
commitment to quality, precision tailoring, and
aesthetic consistency:

Max Mara builds its identity around the
timeless coat, emphasizing high-quality wool,
cashmere, and silk blends, and anatomically precise
tailoring aligned with natural body proportions.

Dior reimagines archival designs such as the
“Bar” jacket and “Lady Dior” handbag through
modern technologies, including laser cutting and 3D
shaping.
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Zara, as a fast-fashion brand, incorporates
classical elements (white shirts, blazers, trousers) but
sacrifices long-term quality due to rapid production
cycles and cost efficiency — forming the concept of
“mass classicism.”

Chanel remains faithful to its legacy through
iconic symbols — the tweed suit, chain bag, and little
black dress — while continually modernizing details
and materials.

Comparative Indicators of Classic Style and
Quality Assurance Technologies across Brands
(2021-2025).
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Table 1. Selected KPIs (2021-2025)

Brand 2021 2022 2023 2024 2025
o/ re 73% (classified
Inditex (Zara) suzsi a/ion;tilr:a Orrgw N/R (not N/R (not N/R (not as I_ower.-impact
o, reported) reported) reported) fibres; 39%
materials”) recycled fibres)
~71% of Group
LVMH (_mcludmg N/R N/R N/R N/R energy mix
Dior) supplied by
renewables
LVMH — Fashion 97.8751C0x | 77132(COxe | ggiii tata
& Leather Goods Y / (Fashion & (Fashion & P th)ll' hed i
CO: emissions N/R N/R Leather Leather Goods, pubiished In
(tCO2¢) Goods) pro-forma) LV.MH corporate
climate report)
950,043 tCO2e
Chanel — Total 1,029,120 1,235,661 (Mission 1.5°
carbon footprint N/R N/R tCO:e (total tCO:e (total update; Scope
(tCO2¢) footprint) footprint) 1+2 =24,071
tCO2e)
N/R (limited KPI
Max Mara — disclosure; “We
Sustainability KPIs | avoid/few lower- N/R N/R N/R N/R
(annual public data) | impact materials”
rating)

Analytical Summary (2021-2025). The
analysis of corporate sustainability reports from
2021 to 2025 demonstrates that the interpretation
and preservation of the classic style in fashion are
closely linked to each brand’s strategic positioning,
production model, and market segment.

Inditex (Zara) has emerged as one of the
most active participants in translating sustainable
fashion principles into the mass-market segment.
The share of sustainable raw materials increased
from 21% in 2021 to 73% in 2025, including 39%
recycled fibres. This growth indicates a significant
intensification of environmental responsibility
while maintaining production scale. Furthermore,
Zara’s consistent inclusion of classical design
elements—white shirts, blazers, and black
trousers—demonstrates a functional adaptation of
timeless fashion codes for durable, affordable
products [7-8].

In contrast, LVMH (Dior) integrates
sustainability primarily through energy efficiency
and technological innovation within its design and
production processes. By 2025, the Group reports
that approximately 71% of its total energy mix is
derived from renewable sources. Dior’s “archival
design” strategy—reviving historical silhouettes
through modern technologies such as laser cutting
and precision tailoring—embodies a synthesis of
aesthetic heritage and technological moder-

238

nization. This practice strengthens the brand’s
classic identity while advancing sustainability as a
design methodology.

Chanel remains one of the few haute couture
houses to transparently publish its full carbon
footprint. The brand reported total emissions of
1,029,120 tCO2¢ in 2023, 1,235,661 tCO2¢ in 2024,
and a decline to 950,043 tCOz¢ in 2025 under the
Mission 1.5° initiative. The reduction reflects
Chanel’s investment in renewable energy
diversification and supply-chain optimization. This
demonstrates that technological innovation and
environmental responsibility can coexist with the
preservation of classical aesthetics and
craftsmanship.

Due to its closed corporate structure, Max
Mara provides limited quantitative sustainability
data. Nevertheless, its brand philosophy—»based on
high-quality natural fabrics, precision tailoring,
and enduring silhouettes—embodies a practical
model of classical preservation. Unlike its
competitors, Max Mara interprets sustainability not
as a marketing strategy but as a form of internal
production ethics and cultural continuity.

Results and discussion

As a result of the conducted research, a
conceptual framework titled “Three-Dimensional
Theoretical Model for the Design and Production
of Classic Garments” was developed. This model
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integrates historical, aesthetic, and technological
dimensions into a unified system that provides a
comprehensive foundation for understanding and
producing classic women’s clothing in the modern
fashion context.

Historical-canonical ~ dimension.  This
dimension defines the genetic and cultural
foundation of classical fashion. It requires a deep
exploration of historical prototypes — such as
Chanel’s iconic suit or Dior’s “New Look”
silnouette — which established the immutable
aesthetic codes of proportion, silhouette harmony,
and structural balance.

The historical-canonical level functions as
the starting point for the design process, ensuring
that each creation maintains continuity with the
timeless values and principles that define the
classical tradition.

Aesthetic—functional dimension. This stage
integrates visual harmony with practical usability.
The designer must balance aesthetic requirements
such as symmetry, proportion, and
compositional unity — with functional concerns,
including comfort, adaptability, and wearability.

Table 2. Three-Dimensional model of classic garment design

Within this dimension, the selection of
silhouette, measurement systems, and constructive
design solutions plays a decisive role in achieving
elegance without compromising functionality.

This balance allows classical garments to
maintain their enduring appeal while responding to
contemporary lifestyle needs.

Technological-technical dimension. The
third dimension emphasizes quality assurance and
production excellence. It addresses material
selection, garment construction, and advanced
manufacturing technologies. Key parameters
include:

Material Science: the use of natural, high-
quality, and sustainable fabrics;

Constructive Precision: ensuring anatomical
accuracy and perfect fit through advanced pattern-
making techniques;

Innovative Technologies: application of
laser cutting, thermo-fusion, and automated sewing
systems to enhance durability and precision.

This dimension guarantees that the classical
garment not only embodies aesthetic perfection but
also achieves high performance, comfort, and
longevity in real-world use.

Dimension Main Focus Areas SEX?LU(altEB) V\?(e)/lg)ht

Study of historical prototypes (e.g., Chanel, Dior) 9.0

Historical—Canonical Identification of classical aesthetic codes 8.8 30
Intggration of cultural heritage into contemporary 85

design

Maintenance of proportion and balance 9.2

Aesthetic—Functional Comfort, adaptability, and universality 9.0 35
Development of silhouette and measurement systems 8.7
) Selection of high-quality and sustainable materials 95

Tet_:Per::cr)]lr?i%;clal— Constructive precision and sewing technology 9.3 35
Application of laser cutting, thermo-fusion, etc. 8.9

The analysis confirms that the successful
realization of a classic garment depends on the
harmonious integration of all three dimensions —
historical, aesthetic, and technological. Their synergy
ensures that the classical style remains relevant,
sustainable, and functional within the rapidly
evolving global fashion landscape.

The proposed model not only provides a
scientific basis for existing design practices, but also
offers a methodological tool to identify and eliminate
production inconsistencies. For instance, fast-fashion
brands often emphasize only the aesthetic-functional
level while neglecting historical or technological
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rigor, leading to short product lifespans. In contrast,
luxury houses such as Max Mara and Hermes
maintain equilibrium across all three dimensions,
which explains their high product longevity and
enduring market value [10].

The model thus serves as a practical guide for
designers and manufacturers, enabling more
objective, repeatable, and quality-oriented decision-
making. Moreover, it aligns with sustainable fashion
principles, promoting the creation of durable,
timeless garments that combine artistic refinement
with ethical production standards [11-13].
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Conclusion

The findings of this study demonstrate that the
design and production of women’s classical-style
garments represent a complex and multidimensional
process that requires not only traditional
craftsmanship but also a solid theoretical and
methodological foundation.

The proposed Three-Dimensional Theoretical
Model — consisting of Historical-Canonical,
Aesthetic-Functional, and Technological-Technical
dimensions — provides a systematic framework for
understanding and developing the classical style in
modern fashion. This model enables designers and
manufacturers to integrate historical heritage,
aesthetic harmony, and advanced production
technologies to ensure quality, durability, and
timeless appeal.

The analysis of leading international brands
such as Max Mara, Dior, Chanel, and Zara confirms
the practical applicability and relevance of the
proposed model. Their experience illustrates that a
successful classical product combines traditional
aesthetic values with innovative and sustainable
technologies, resulting in garments that retain their
value and functionality over time [14-15].

Furthermore, the research substantiates the
significant role of classical style in the context of
sustainable fashion and smart consumption,
emphasizing its contribution to the creation of high-
guality, long-lasting products that align with global
sustainability principles.

Future research should focus on the
digitalization of the proposed model and its
adaptation across various economic segments (mass-
market, premium, and luxury) and diverse cultural
contexts, to further validate and expand its theoretical
and practical potential.
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