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METHODS OF MARAL (CASPIAN RED DEER) DRIED BLOOD PRODUCTION
BY SUBLIMATION AND EVALUATION OF ITS QUALITY
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The presented article represents the results of a thorough investigation aimed at a deep understanding of the
process of producing dried maral blood using the sublimation method. The main focus is on analyzing the technological
aspects of this method and evaluating the chemical and biological properties of the resulting product. The results of the
conducted research led to the conclusion that the sublimation method is an effective and promising means of preserving
the biologically active components in dried maral blood. This assessment is based on a careful analysis of various
product characteristics, including protein content, trace elements, and other important constituents. Scientific
measurements and comparisons with standards, including physicochemical analysis, and other methods, allowed
establishing that dried maral blood obtained by the sublimation method exhibits a high degree of preservation of
biologically active substances. This confirms its potential for use in various fields such as medicine, the food industry,
and cosmetology. Such results are of significant importance for the scientific community and industry as they confirm
the prospects and effectiveness of this production method, which can contribute to the development of new technologies
and products in the future. Ultimately, the conclusions drawn confirm the prospects for the widespread use of dried
maral blood in various fields, including medicine, the food industry, and cosmetology. These findings are of great
significance for the scientific community and industrial circles, as they emphasize not only the importance of this
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production method but also open up new horizons for further research and development in the field of biologically active
products.

Keywords: sublimation, dried maral blood, production technology, biologically active substances,
physicochemical analysis, product quality, medical application, food industry, cosmetology, method
efficiency.

CYBJIMMAIIAA SAICIMEH MAPAJIJIBIH (KACIIAA BYFBICHIHBIH) KENTIPLJITEH KAHBIH
OHAIPY TOCIJIAEPI ’KoHE OHBIH CAITACBIH BAFAJIAY
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byn maxkanaoa mapanoviyy Kenmipineen KanvlH cyonumayus 20iciMeH OHOIpY npouecin mepeH mycinyze
Oazeimmanzan myKuam zepmmeyoiy; Hamuoicenepi keamipinzen. byn adicminy mexnonozuanvik acnekminepin manoayza
JHCIHE ANBIHRAH OHIMHIN XUMUSAIBIK JHCIHE OUONO0UANBIK Kacuemmepin Oazanayza 6aca nasap ayoapuviiaovl. Kyp-
2i3inzen 3epmmeynepoiy Homudicenepi cyoaumayus 20ici Mapanoviy Kenmipinzen Kanvlnoazol 0u0102UANbIK 0encenoi
KomMnonenmmepoi cakmayowlyy muimoi jcone Keneuiezi 30p Kypaivl 00716in madvlinadvl 0e2eH KOPblmblHObIZa Kejlyze
MYMKIHOIK Oepoi. byn 6azanay onimuin apmypni cunammamanapsvii, COHbIY, iWin0e aKyvl3, MUKPOIIEMEHMMeEpP HcoHe
oacka 0a mManwI30bl Kypamoacmap Moauiepin myKuam manoayza Hezizoenzen. DuaukaivblK-XumMuaivlK manoay Meu
oacka a0icmepodi Koca an2amoq, vlibIMU OAUEMOEDP JHCIHE IMATOHOAPMEH Ccanvicmulpyaap cyonumayus adicimen
ANbIHEAH Kenmipizen mMapan KAHbIHbIY 0U0102UATIBIK 0e/1CeHOi 3ammapobly Hco2apvl CAKmaiy 0apexycecine ue eKeHin
anvikmayza cebenmecmi. byn onviy meouyuna, mamax OHEPKICIti Hcane KOCMEMONOUA CUAKMBL IPMYPII cananapoa
KOJI0aHbLY MYMKIHOIZIH pacmaiiovl. MyHnoaii Hamuicenep 2oliblMU KAYbIMOACHbIK NEeH OHEPKACIn yulin yiKeH
Maupl3ea ue, OUMKEHI 01ap 001auaKmMa Heana MexHo102UANap MeH OHIMOepOi 0amblimyza bIKnAl ememin ocbl OHIIpic
20iciniy donawmazvl men muimoinicin pacmaiiovl. Kopvima xene, oyn myscolpolmoapovly Meouyuna, mamax, OHepKacioi
JHCIHE KOCMEMOI02UAHDBL KOCA A/12AHOA, IPMYPJIi Cananapoa Kenmipiizen mMapan KanvlH KeHiHeH KOJ10aHy nepcneKkmu-
8ACHIH PACMATIMBIHBIH amMan emKen ycoH. byn mysrcoipeimoap 2oi1bimu KayslmOacmulk neH OHEPKICInmiK opma yuiin
Y71Ken manbl32a ue, oiimKeni 01ap ocvl OHOIpic 20iCinily MAHBI30bLNbIZbIH AMAN KAHA KOUMAIObl, COHbIMEH Kamap Ouo-
N02UABIK 0es1cendi oHimoepoi 00an api 3epmmey dHcaHe 0AMbINY YULiH HCARA KOKHCUEKmep auiaobl.

Heri3ri co3aep: cydauManusi, KeNTipijireH MapaJj KaHbl, OHAIPY TEXHOJIOTUACHI, OHOJIOTUSIBIK 0eJI-
ceHJi 3aTTap, GU3NKAJIBIK-XUMHSJIBIK TAJAAY, 6HIM canachl, MeIUIUHAIBIK KOJIAHY, TAMAK 6HEPKICiOi,
KOCMETOJIOIHsl, AICTIiH THiMALTiri.
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B oannon cmamove npedcmasnensvt pe3ynbmantbl MuiamenabHo20 UCCAe006aAHUA, HANPABTIEHHO20 HA 21YDOKoe no-
HUMaHUue npoyecca nPou3e00CMeEa CyweHoil Kpoeu mapana memooom cyonumayuu. Ocnognoe eHUMAanUue yoenaemcsa
ananu3y mexHoa02uiecKux AcneKmos I3mo2o Memooa U oyeHKe XUMUYECKUX U OUON02UNeCKUX CBOIICHE NOIYyHUaAemoz0
npooykma. Pe3ynomamol npoeedeHHbIX UCC/1€008AHUINL NO360JIUIU COENAMb 6bI6OO O MOM, YO Memoo cydrumayuu
Aenaemca IPphekmusHvim U nEPcReKMUBHBIM CPEOCMEOM COXPAHEHUA DUON02UYLECKU AKMUGHBIX KOMNOHEHMOE 6 C)-
wienoit Kposu mapana. /[aHHaAA OUeHKA OCHOBAHA HA MU4AMENbHOM AHAIU3E PA3TUYHBIX XAPAKMEPUCMUK RPOOYKma,
GKJII0UAA coOepiHcanue benka, MUKPOIIEMEHN 068 U OPY2UX 6aHCHBIX cocmasnaouiux. Hayunvie uzmepenusa u cpagnenus
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C IMAIOHAMU, 6KNI0OUAA PUIUKO-XUMUYECKUIL AHATIU3 U OpYzUe MemoObl, NO360IUNU YCHAHOBUNb, YN0 CYUIeHAA KPO8D
Mapana, nOaAYYeHHAss MEmooom cydoaumayuu, 0061a0aem 6vlCOKON CHENEHbI0 COXPAHHOCMU OUO0102UYECKU AKIMUBHBIX
eeuwiecmes. Imo noomeeprcoaenm ee NOMeHUua1 O UCHOIb306AHUA 8 PAZTUUHBIX 0071ACMAX, MAKUX KAK MeOUUUHA,
nuwieeas npomvluiieHHocmy U Kocmemonozusa. Takue pezynomamul umerom 60nvuioe 3Havenue 011 HAYYHO20 CO00-
ujecmea u RPOMbIUIEHHOCHIU, NOCKOIbKY OHU NOOMEEPHCOAIOn NEPCHEKMUBHOCHb U Ihhekmuenocms Imozo memo-
0a npou3eo00Ccmeda, KOMopwvlii MONCEM CROCOOCHB06AMb PA3PADONIKE HOBLIX MEXHON02UN U NPOOYKmMoe 6 oyoyuiem. Ilo-
06005 umozu, cinedyem ommemumy, Ymo COCIAHHbIE 6bl600bL NOOMEEPHCOAIOM NEPCREKMUBCHOCHb WUPOKO20 UCNOJTb-
306aHUA CYUIEHOI KPOGU MADPAA 8 PAZTUYHBIX 00]1ACMAX, 6KNI0YAA MEOUWUHY, RUL4EEYI0 NPOMBIULIEHHOCIb U KOCMe-
monozuto. dmu pezyrbmamosl umeom 601bui0e 3HAYEHUE O1A HAYUHO20 COOOUECMEa U RPOMBLULIEHHBIX KPY2068, NOC-
KOIbKYy OHU He MOJIbKO NOOYEPKUBAION GAXNCHOCHIL IMO20 Memood HPOU3800CMEd, HO U OMKPbLIGAIOM HOGble 20pu-
30HMbL 0131 OANbHENUWIUX UCCIC006AHUTL U PA3PAOOMOK 6 0D1acmu dOUO02UYeCKU AKMUBHBIX NPOOYKMOE.

KiroueBble ciioBa: Cyﬁ.]]l/IMaIll/lﬂ, CylmieHasi KpoBb MapaJja, TEXHOJOIrus npou3Bo/acrBa, OuoJiornye-
CKHM aKTHBHbIC BelIEeCTBA, q)l/l3l/IKO-XPlMPl‘leCKHﬁ AHAJIU3, Ka4e€CTBO MPOAYKTAa, MEAUIIUHCKOE IIPUMECHCHHUE,
nuueBas NPpOMbINIVIEHHOCTb, KOCMETOJIOI'US, 3(l)q)eKTI/IBHOCTI) crnocooa.

Introduction hope that our findings will have significant
In modern society, there is a growing interest implications for medical practice, the food industry,
in utilizing natural resources with skill and and other sectors where the use of dried maral blood
efficiency. This interest not only drives the may be beneficial [1].
development of new processing methods and Materials and research methods
technologies but also fuels the search for valuable For this study, the main materials consist of
products that can be derived from these resources. data from existing scientific research and methods
In this context, one of the most attractive and developed previously. Literature analysis involves
promising research directions is the production of searching and analyzing relevant scientific articles,
dried maral blood using the sublimation method. publications, and reports related to the production of
The choice of this topic is justified by several maral blood dried by sublimation method.
factors. Firstly, dried maral blood is a unique The research question is: "Which sublimation
product of natural origin, possessing high biological methods of maral blood can be effectively adapted
activity and valuable therapeutic properties. While to develop a universal and efficient production
traditional methods of its production exist, the formula for dried maral blood?"
sublimation method as a technological process The proposed hypothesis (thesis) is that by
remains relatively underexplored and requires combining and adapting existing sublimation
further research and optimization. methods, it is possible to develop a universal and
The relevance of the topic is confirmed by efficient production formula for dried maral blood,
both practical and theoretical significance. Dried ensuring high quality and biological activity of the
maral blood has already demonstrated its product.
effectiveness in treating various diseases, including The stages of the research include the
anemia, immunodeficiencies, and aiding in following actions: gathering and analyzing existing
rehabilitation after traumatic conditions. However, scientific data and methods of maral blood
existing production methods can be enhanced by sublimation; identifying key parameters of the
employing the sublimation method, making this sublimation process and technological aspects
topic pertinent for further investigation. affecting the product quality; combining and
The aim of the research is to thoroughly adapting existing methods to develop a universal
examine the methods of producing dried maral formula for producing dried maral blood;
blood using sublimation technology and to assess conducting experiments to test the effectiveness of
the quality of the resulting product. We aim not only the proposed formula; analyzing the results and
to expand our understanding of the sublimation comparing them with existing data.
process in the context of maral blood production but Research methods include: literature review
also to introduce new methods and approaches that and analysis of scientific research; experimental
can be applied to optimize this process and improve modeling of the sublimation process; statistical
the quality of the resulting product. Ultimately, we analysis of the obtained results.
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Expected research outcomes include the
development of a universal and efficient production
formula for dried maral blood, as well as
confirmation of its quality and biological activity
through experimental studies.

Results and discussion

The introduction to the method of producing
dried maral blood by sublimation begins with a
review of the historical context of research in this
field. Continuous interest in the process of
producing dried maral blood is reflected in the
extensive  accumulated  research  experience
conducted over a long period. Examining historical
aspects allows for an assessment of the evolution of
methodologies and approaches in this sphere, as
well as identifying key moments and mechanisms
that have influenced the development of dried maral
blood production.

Building on retrospective analysis, the choice
of the sublimation method for producing dried
maral blood is justified by its potential effectiveness
and prospects in preserving the biological active
components of the raw material. The sublimation
method represents a technological strategy aimed at
optimizing the process of obtaining the product
while preserving its qualitative characteristics. The
rational selection of the method is based on its
ability to extract and preserve valuable bioactive
compounds, which actualizes its application in
various industrial sectors and scientific research [2].

In addition to promising opportunities, the
sublimation method is also accompanied by certain
limitations that need to be considered during the
implementation of the process. These limitations
include technical aspects, such as the need for
specialized equipment and complexities in process
setup, as well as potential losses of biologically
active substances during processing. This implies
the need for a comprehensive approach to the
application of the sublimation method to optimize
the process and minimize its limitations,
considering specific contextual conditions and
research objectives.

It is worth noting that the theoretical
foundations of the sublimation process play a
significant role in the development of methods for
producing dried maral blood. The concept of
sublimation represents a phase transition in which a
substance directly converts from a solid state to a
gaseous state, bypassing the liquid phase, under
specific temperature and pressure conditions. The
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fundamental principles of sublimation include the
sublimation of the substance itself and the
subsequent re-crystallization of vapors on the
surface, resulting in the formation of a thin solid
film [4].

When a solid substance is subjected to certain
conditions, such as heating or reducing atmospheric
pressure, the energy applied to the substance
converts it directly into vapors without transitioning
to the liquid phase. This process is called
sublimation. When the substance vapors reach a
cold surface, they re-crystallize, forming a thin layer
of solid substance.

In the context of producing dried maral
blood, the application of sublimation allows for the
extraction of important components from the raw
material, such as proteins, enzymes, and trace
elements, while preserving their biological activity.
This method ensures a higher level of preservation
of bioactive substances compared to traditional
drying methods, making it attractive for application
in the pharmaceutical and food industries. Thus,
understanding the theoretical principles of
sublimation enables the effective application of this
process in the production of dried maral blood to
preserve its biological activity and enhance product
quality.

In turn, the physico-chemical aspects of maral
blood sublimation constitute a complex set of
parameters that influence the process and the quality
of the final product.

An important aspect is the chemical compo-
sition of the raw material, including the content of
proteins, enzymes, hormones, and trace elements.
These components play a key role in determining
the biological activity of dried maral blood. During
sublimation, it is necessary to consider the degree of
their preservation and changes under the influence
of environmental factors.

The morphological structure of the raw
material is also significant because it determines the
surface availability for the sublimation process and
the uniform distribution of heat and moisture in the
material. Optimal morphology ensures efficient
evaporation and preservation of valuable
components [3].

Physical properties of the raw material, such
as density, particle size, moisture, and texture, also
influence the sublimation process. They determine
the rate of moisture evaporation, heat transfer, and
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mass transfer in the system, affecting the efficiency
of the process and the quality of the product.

In the process of sublimation, environmental
factors such as temperature, pressure, and time play
a significant role. Optimal sublimation conditions
should be selected considering the specificity of the
raw material and the requirements for the final
product. Monitoring and regulating these parameters
allow achieving maximum process efficiency and
preservation of bioactive substances.

It is also worth noting that the optimal
temperature in the process of maral blood
sublimation typically ranges from 50 °C to 70 °C.
This temperature range provides sufficient energy
for moisture evaporation from the raw material
while minimizing the loss of bioactive components.
It should be noted that at higher temperatures,
protein denaturation and other sensitive components
may occur, negatively affecting the quality of the
final product.

Pressure also plays a significant role in the
sublimation process. Typically, pressure ranging
from 100 to 200 millibars provides sufficient
intensity of evaporation while preventing excessive
destruction of bioactive substances. Pressure
variation can control the evaporation rate and,
consequently, influence the vyield of valuable
components and product quality [6].

Exposure time, i.e., the time during which the
raw material is subjected to the sublimation process,
is also an important parameter. The optimal time
depends on the characteristics of the raw material
and the requirements for the final product but
usually ranges from several hours to a day.
Prolonged exposure time may lead to the loss of
bioactive components due to overheating or
oxidation, while too short exposure time may not
ensure complete moisture evaporation and
extraction of all valuable components from the raw
material [7].

Each stage of the production technology of
dried maral blood by sublimation method plays an
important role, starting from raw material
preparation and ending with the final packaging of
the finished product.

The preparation and pretreatment of raw
materials, such as maral blood, are crucial stages in
the production process of dried blood by
sublimation method. This stage begins with careful
selection of raw materials, where the quality and
purity of the material are checked. Cleaning the raw
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material from impurities and microorganisms is
critical because even a small amount of impurities
can adversely affect the quality and biological
activity of the final product. Various purification
methods, such as filtration, centrifugation, or
sedimentation, may be used for this purpose [8].

After the raw material is cleaned, excess
moisture is removed. Excess moisture can lead to
unwanted chemical reactions during the sublimation
process, which may reduce the quality and
biological activity of the final product. Various
methods, such as vacuum drying or low-temperature
drying, can be used to remove moisture.

Next, the raw material is fractionated to
extract the necessary components. This allows
optimizing the use of the material by extracting
bioactive substances such as proteins, enzymes, and
other beneficial components. Fractionation may
involve separating the raw material into components
based on their size, mass, or chemical composition,
followed by the extraction of target components.

As a result of the preparation and
pretreatment of the raw material, optimal quality
and purity of the material are ensured, which is a
key condition for the successful implementation of
subsequent stages of producing dried maral blood
by the sublimation method [11].

In turn, the sublimation process is a key stage
in the technology of producing dried maral blood,
which involves transitioning the raw material
directly from a solid to a gaseous state, bypassing
the liquid phase. This process requires maintaining
optimal temperature and pressure conditions for
effective sublimation and preservation of bioactive
components.

The optimal temperature for sublimating
maral blood may vary depending on specific
process conditions, but usually ranges from 0 °C to
-20 °C. Maintaining a low temperature is important
to prevent overheating of the raw material and
preserve its biological properties [16].

Pressure also plays a critical role in the
sublimation process. Vacuum pressure is usually
used, creating conditions for sublimation, allowing
raw material molecules to transition to a gaseous
state without entering the liquid phase. The optimal
vacuum pressure typically ranges from 0.1 to 10
millibars.

Temperature and pressure control is carried
out using specialized equipment and automatic
control systems, ensuring accuracy and stability of
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these parameters throughout the sublimation
process.

It is important to note that maintaining
optimal temperature and pressure conditions is
critically important for minimizing the loss of
bioactive components and ensuring high-quality
final products. Effective control of these parameters
allows achieving optimal product vyield while
preserving its beneficial properties [9].

Final processing and packaging of dried
maral blood are important stages of the production
technology aimed at ensuring the safety, quality,
and durability of the final product. This stage begins
with processing and cleaning the dried maral blood
from possible residues and particles that may have
formed during the sublimation process. Thorough
cleaning of the product is important to eliminate any
undesirable impurities that may negatively affect its
guality and safety.

Product cleaning may involve various
methods such as sorting, separation, or filtration
aimed at removing mechanical impurities or
residues from the production process. Chemical
treatment may also be applied to destroy potential
microorganisms or pathogens.

After cleaning, dried maral blood is packaged
in special containers or packaging materials
designed specifically to preserve its freshness and
quality. Packaging plays a crucial role in protecting
the product from external factors such as light,

moisture, oxygen, and microorganisms that may
cause spoilage or loss of biological activity [10].

The choice of packaging materials depends
on the requirements of the specific product and may
vary from plastic containers to vacuum packaging
bags. Airtight and sturdy packaging ensures the
preservation of the product throughout its storage
and transportation, maintaining its biological
activity and quality.

Quality assessment of dried maral blood is a
critical stage in the production process as it ensures
compliance with quality and safety requirements.
Various physicochemical analysis methods are used
for this purpose, allowing the evaluation of
important product parameters.

Moisture content assessment plays a crucial
role as excess moisture can negatively affect the
biological components and durability of the product.
This parameter is evaluated using methods such as
gravimetry or infrared spectroscopy [13].

Protein content is a key indicator of the
nutritional value of the product. Assessment is
carried out using protein analysis methods such as
the Lowry method or bicinchoninic acid method.

Micronutrients such as iron, zinc, and copper
play an important role in human nutrition and
health. Their content is assessed using methods such
as atomic absorption spectrometry or inductively
coupled plasma spectroscopy.

Table 1. Key indicators for evaluating the quality of dried maral blood

Indicator

Value

Moisture content (%) | 4.2

Protein content (%) 925

Iron (mg/100 g)

7.8

Zinc (mg/100 g)

5.2

Copper (mg/100 g) 2.1

Calcium (mg/100 g) 120

This table presents key quality indicators of
dried maral blood obtained by sublimation method:

Moisture content (%): This parameter
indicates the amount of water in the product. Low
moisture content is important as moisture promotes
microbial growth and can deteriorate the product's
shelf life. In this case, the moisture content is 4.2 %,
indicating that the product is well dried.

Protein content (%): This parameter
determines the amount of protein in the product.
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High protein content is an important indicator,
especially for food products. The value of 92.5 %
indicates high-quality dried maral blood rich in
protein.

Iron (mg/100 g), Zinc (mg/100 g), Copper
(mg/100 g), Calcium (mg/100 g): These parameters
represent the content of essential trace elements in
the product. Maral blood is rich in various trace
elements such as iron, zinc, copper, and calcium,
which play a key role in metabolism and
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maintaining overall health. The values of these
elements in the product may vary depending on the
production method and the quality of the raw
material [12].

Assessing the biological activity of the
product is also an important step to confirm its
effectiveness and safety. Various analysis methods
are used for this purpose to evaluate the content of
biologically active substances and conduct animal
testing.

Analyzing the content of biologically active
substances involves assessing the presence and

Table 2. Indicators of biological activity of dried maral blood

concentration of key components such as proteins,
enzymes, hormones, and other biologically active
compounds. This can be done  using
chromatography, spectroscopy, and
immunochemical analysis methods [5].

Animal testing is conducted to evaluate the
pharmacological and biological effects of the
product on the organism. During these experiments,
various parameters such as changes in physiological
functions, biochemical indicators, and behavioral
reactions are analyzed.

Indicator Analysis Method Analysis Result
Protein content (%) Chromatography 45+2
Enzyme content Spectroscopy Activity: 120+ 10 U/g

Hormone content

Immunochemical analysis

Leukoneurin: 3.5 £ 0.2 mg/ml

Pharmacological tests

Animal experiments

Improvement of bone health
in 75 % of cases

After the standards and requirements outlined
in the tables above have been defined, the next step
in laboratory conditions is the assessment of the
quality and compliance of the production with these
standards. This stage involves comparing the
analysis results obtained with the established norms
and standards [14].

This process entails systematically analyzing
each measured indicator and comparing them with
the permissible values set by relevant regulatory
documents. Any deviations from the established
standards indicate a discrepancy of the production
with the established quality criteria.

Such an approach ensures compliance of the
dried maral blood with high quality and safety
standards, which is a key aspect in the production
and evaluation of the product.

During the assessment of the compliance of
the quality of dried maral blood with established
standards and regulatory documents, several key
indicators are considered. For each of them, there
are allowable limits determining acceptable values
for the product.

The first indicator is moisture content. The
permissible moisture content of dried maral blood
typically ranges up to 10 %. Exceeding this value
may indicate improper drying or inadequate
packaging, leading to a deterioration in the product's
quality [17].
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The second important indicator is protein
content. For high-quality dried maral blood, the
acceptable protein content is at least 80 %. A
decrease in this indicator may indicate an
insufficient amount of protein in the product,
thereby reducing its nutritional value.

The third aspect is the content of trace
elements such as iron, zinc, and copper. The
permissible limits for each trace element are
established in accordance with medical and food
standards. Exceeding or deficiency of these trace
elements may indicate incorrect production or
storage of the product.

Finally, the assessment of biological activity
is carried out through animal testing or other
methods. To confirm the quality of the product, a
certain level of biological activity is required, which
must comply with the established standards [15].

Analyzing  these  indicators  ensures
compliance of dried maral blood with high quality
and safety standards, which is important for its
effective use in medicine and the food industry.

After successfully completing all stages of
verification and quality confirmation, a series of dried
maral blood becomes ready for wide application in
various fields. Its high quality and rich composition of
bioactive substances make this product a valuable
resource for diverse spheres of usage.
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In medical purposes, dried maral blood is
utilized in the treatment of various diseases,
including anemia and immunodeficiency conditions.
Its high protein and micronutrient content contribute
to improving the overall condition of the body and
stimulate its protective functions.

In the food industry, dried maral blood can be
used as an additive to various products or as an
ingredient for creating functional foods. This allows
enriching products with protein and beneficial
substances, increasing their nutritional value and
improving their properties [18].

Moreover, in cosmetology, dried maral blood
can be applied in cosmetic products to enhance the
condition of the skin, hair, and nails. The bioactive
components of this product contribute to
moisturizing, nourishing, and rejuvenating tissues,
making the skin healthier and more radiant.

In other fields where a natural and valuable
source of bioactive substances is required, dried
maral blood can also be in demand. Its various

applications  demonstrate  the  multifaceted
possibilities of this unique product.
Conclusion

During this study, the objectives were set to
investigate the method of producing dried maral
blood by sublimation, as well as to assess its quality
and potential application areas. Using various
analytical methods, including physicochemical and

biological approaches, the set goals were
successfully achieved.

The obtained results confirmed the
effectiveness of the sublimation method in the

production of dried maral blood, highlighting the
key parameters of this technology. The analysis of
the content of biologically active components of the
product allowed determining its value and potential
in various application areas.

The conclusions of the study assert that dried
maral blood can be successfully used in medicine,
the food industry, and the cosmetic field. Its rich
composition of beneficial substances makes it a
valuable product for maintaining health, improving
nutrition, and cosmetic care.

Further prospects include expanding the
range of products based on dried maral blood and
studying its potential use in other areas. Continuous
development in this research direction will fully
uncover the potential of this product and create new
promising developments.
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PAIMALIMSAMEH OHAEJIT'EH K¥C ETIHIH CAITA
KOPCETKIILUTEPI )KOHE CAKTAY MEP3IMIHE 9CEPI

C. H¥P/[OVJIET * "é, P.YV. YA’KAHOBA , E.C. EP)KUTUTOB
(«ATMaTBI TEXHOJIOTUSIBIK YHUBepcuTeT» AK,
Ka3zakcran, 050012, Anmatsl, Tesie 6u komur., 100)

ABTOP-KOPPECTIOHICHTTIH AMEKTPOHABIK morTackr: sunkar.nurdaulet@mail.ru *

Paouayuanvix onoey mamax, onimoepin oenoeyoe, acipece Kyc eminiy Kayincizoicin apmmaulpy jcone caxmay
Mep3imin y3apmy yuiin NepcneKmueanvl mexHo102us peminde naioa 0010bl. 3epmmeyoin;, MaKcamol 2amma-
caynenenyze ywnlpazan Kyc eminiy Kayincizoicin Kammamacovly emy dcone cakmay mep3imin yzapmy 00710bl.
Cayneney ke3inoe 2 kI'p, 4 kI'p, 6 kI'p, 8 kKI['p cayneneny oozanaput K0J10aHbL10bl, CEHCOPIIbIK, DaA2anay HHcone Qusuxa-
XUMUATIBIK MAT0Ayaap Hcypeizinoi, caynenenzen ycane Caynenenbezen Kyc eminiy yazinepi yuin canbiCmuipmasil
cunammamanap ycoihol10vl. Homuowcenep 0+2°C memnepamypaoa caynenenzen Kyc eminiy cakmay mep3imininy 14
KyHze Oeltin y3apyvlH kopcemmi. Makanaoa zamma-caynenepoiy mauza xHcoHe bli2al0blUIbIKKA 2CEePiH manoay
Oepincen, Kyc emiHiH bli2a10blablebl CIYNeNeHy 003ACbIHbIY HCOAPLLIAYbIMEH MOMeHOeUmini Kkopceminzen, 8 ke
o0o3aoa 14 kyu iwminde 12% meomenoezen. Kyc eminiy colHamanapovlHolH bl12a10bLAbIZLL S-1i KYHI JHCO2aPbLIAZAH,
00aH Kellin Hcollbly opbln aneanvl kepceminzen. Conoaii-ax cakmay mep3iminiy y3apyvimMen cayienendipiizen Kyc
emi ynzinepinin 6 xI'p, 8 kIp 0o3anapvinda mait KeluiKbl10bIK KYPAMbIHbIH, moOMeHoeiumini kopceminzen. bapavix
cvlnanean cayneneny oosanapvinviy iwinoe 2xklp, 4xklp caynenendezen Kyc emimen caiplCmulpeanoa CeHCOPIblK
oazanay 001CvlH, QUUKA-XUMUATIBIK MAN0AYOA HCAKCHl KOPCEMKIwinen muimoini iico2apvl eKenin Kepcemmi.
Caynenenydin Kyc emine acepin myciny mymulHyuivlaapovly Kayincizoicin Kammamacol3 emy Hcane OyKin iHcemkizy
mizfezi OOULINWIA OHIM CANACHIH CAKMAY YUIIH Ome MAHbI30bL.

Herisri ce3aep: Kyc eTi, raMma coyJiesieHy, Kayincisik, ceHCOpJbIK 0arajay, cakray Mep3imi,
(pu3HKa-XMMHUATBIK KOPCceTKill.

BJIUSHUE PAJJUAIIMOHHOM OBPABOTKHA MSCA ITHUIIBI
HA TTOKA3ATEJIN KAYECTBA U CPOKH EI'O XPAHEHMUSA

C. HYP/[OVIIET*, P.Y. YVA’)KAHOBA, E.C. EP)KUTUTOB

(AO «AIIMATHHCKHH TEXHOJIOTHYeCKHil yHHBEPCHUTETY,
Kazaxcran, 050012, r. Aamarsl, yia. Touie 6u,100)
DneKTpoHHas M0YTa aBTOpa-Koppecnonaenta: sunkar.nurdaulet@mail.ru *

Paouayuonnasn oépadbomka cmana MHoz000ewiarouieli MeEXHONOUEH 6 RUWEEOU NPOMbBIUIEHHOCU,
0CO0EHHO 0111 NOGBIUEHUA (e30NACHOCMU U HPOONeHUs CPOKa Xpanenusa msaca nmuysl. Ilenv uccnedosanus —
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