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Abstract. The relevance of this study is due to the need for scientific justification of the technological potential of
Yakut horse fat as a unique source of meat for children, formed in the conditions of extremely low temperatures of
the Far North and possessing distinctive physicochemical properties. The aim of the work was to comprehensively
assess the physicochemical and technological characteristics of Yakut horse fat in terms of its potential use in the
food industry and in the development of certain food products. During the research, gas-liquid chromatography
methods were used to analyse the fatty acid composition, standard physical and chemical methods were used
to determine the melting point, iodine and acid numbers, and instrumental methods were used to assess the
consistency and plasticity of the fat. As a result, it was established that the fat of the Yakut horse contains the
necessary proportion of unsaturated fatty acids, with the content of oleic acid being 42.3-45.7% and linoleic
acid being 9.8-11.6%, which allows for the calculation of indicators for the growth of other horse breeds. The
melting point of the samples was mainly 28.5-31.2°C, which indicates high plasticity and good digestibility of the
product. The iodine value was 78-86 g 1,/100 g of fat, and the acid value was 1.2-1.6 mg KOH/g, which indicates
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Technological properties of Yakut horse fat

the high quality and stability of the fat during storage. It has been established that the combination of these
indicators provides the fat with pronounced emulsifying properties and technological stability during processing.
The practical value of the work lies in the possibility of using the results by meat processing and confectionery
enterprises in the northern regions when developing technologies for processing horse fat and obtaining effective

food products with increased biological value

Keywords: horse meat; foal meat; adipose tissue; secondary raw materials from slaughter products;

polyunsaturated fatty acids

Introduction
The Yakut horse is a unique indigenous breed that de-
veloped in the extremely low temperatures of the Far
North and is characterised by exceptional adaptive qual-
ities. Breeding Yakut horses in herds and using them for
riding in harsh climatic conditions has contributed to
the development of specific physiological mechanisms,
including the ability to accumulate significant fat re-
serves and use them sparingly during the long winter
period. The relevance of research into Yakut horse fat
is due to the growing interest in the use of non-tradi-
tional types of animal raw materials with high biolog-
ical and technological value, especially in the context
of global climate change, the intensification of food
technologies and increasing demands on food quality.

In recent years, the scientific community has paid
particular attention to the study of livestock products
formed in extreme natural and climatic conditions. The
extreme climatic conditions of the Far North have a
significant impact on the formation of adaptive mech-
anisms in animals, which directly affects the quality
characteristics of livestock products. One of the key
adaptive qualities of the Yakut horse is its ability to ac-
cumulate significant fat reserves during the favourable
season and to use them sparingly during the long win-
ter. The total amount of adipose tissue in the body of a
Yakut horse ranges from 6 to 11 kg, which significantly
exceeds the indicators for breeds from temperate cli-
matic zones (Pak, 2020).

Modern research shows that the fats of northern
animal breeds have a specific lipid profile, characterised
by an increased content of biologically active compo-
nents. Thus, M. Aroua et al. (2024) found that the use of
horse meat in traditional meat products improves their
physicochemical characteristics due to the favourable
composition of fatty acids. Research by L. Beldarrain et
al. (2021) showed that horse adipose tissue is charac-
terised by a specific fatty acid composition, depending
on the anatomical and topographical location and the
conditions in which the animals are kept. N. Cobano-
vi¢ et al. (2023) noted in their review the existing gaps
in knowledge about the quality of horse meat and
highlighted the need for further research into the tech-
nological properties of horse fat. The work of A. lvank-
ovic et al. (2025) is of great importance, emphasising
the potential of local horse breeds for meat produc-
tion in the context of sustainable development and the

conservation of genetic resources. R. Stanistawczyk et
al. (2023) demonstrated the influence of horse age on
carcass tissue composition and meat quality, which is
directly related to the characteristics of adipose tissue.

Despite the existence of individual studies devoted
to the biological characteristics of the Yakut horse and
the general characteristics of horse fat, there is insuf-
ficient systematic data in the modern scientific litera-
ture on the comprehensive assessment of the physico-
chemical and technological properties of fat from the
Yakut horse breed in particular. The lack of such data
limits the possibilities for the rational use of this val-
uable raw material and hinders the development of
processing technologies adapted to the conditions of
the North. The aim of the study was to establish the
physicochemical indicators and technological charac-
teristics of fat from Yakut horses of different anatomical
and topographical locations and age groups in order to
determine the optimal directions for its use in the food
industry of the northern regions.

Literature Review
Studies show that extreme climatic conditions contrib-
ute to the formation of a special lipid profile, ensur-
ing high energy density and biological value of fats.
Studies on the lipid composition of meat and fat from
horses in northern regions indicate an increased con-
tent of mono- and polyunsaturated fatty acids, which
has a positive effect on the nutritional value and di-
gestibility of the products (Ashakayeva et al., 2022). Ac-
cording to research by M. Pak (2020), young horses of
the Yakut breed were found to contain 30.8% to 43.4%
saturated fatty acids, 22.0% to 38.8% monounsaturat-
ed fatty acids, and polyunsaturated fatty acids (PUFAs)
of 10.2-16.4%, with the native type characterised by a
higher PUFA content of 32.5-40.9%. Compared to hors-
es of other breeds, Yakut horses have the thickest skin
(4.4+0.05 mm in winter in the area of the last rib), un-
der which subcutaneous fat is located. In various breeds
of domestic horses, there is a significant variation in the
thickness of subcutaneous fat at anatomical points of
the body. Measurements of subcutaneous fat thickness
(SFT) using ultrasound in the work of T. Martin-Gime-
nez et al. (2016) showed that higher fat layer values
are observed on the tail and ribs than on other areas,
and that these measurements correlate with the overall
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assessment of fatness. Fat is also deposited around the
internal organs of horses. A significant amount of adi-
pose tissue accumulates on top of the fibrous capsule
and in the renal sinus, forming a fat capsule. Significant
amounts of fat can accumulate in the longitudinal and
coronary sulci of the heart.

According to N. Abilmazhinova (2025), horse fat is
characterised by a significantly lower melting point (17-
28°C) and a higher iodine value (59-102) compared to
other livestock fats, such as beef or mutton. These pa-
rameters indicate a high concentration of unsaturated
fatty acids, which makes the physicochemical proper-
ties of horse fat comparable to those of vegetable oils.
This unique composition highlights the high biological
value of lipids obtained from horse fat, in contrast to
more saturated animal fats.

Recent publications have examined the influence
of natural and climatic factors on the stability of ani-
mal-derived lipids. K. Petrov et al. (2020) found that the
high biological value of Yakut horse fat is due to the
consumption of cereal cryofodder, in which, during au-
tumn cold hardening, the concentration of fatty acids
reaches 75% of the total lipid composition. The study
showed that these acids are distributed specifically in
the horses’bodies: while the liver is rich in linoleic acid,
muscle and fat tissues mainly accumulate alpha-lino-
lenic acid, which makes horse meat a unique dietary
product adapted to extreme winter conditions. The fat
of the Yakut horse requires special treatment during
technological and culinary processing due to its par-
ticularly delicate structure, otherwise it quickly oxidises
and loses its organoleptic properties (Slobodchikova et
al., 2019). In fat raw materials during its accumulation
and long-term storage, as well as in ready-made ren-
dered fat, due to the presence of moisture, glyceride
molecules are cleaved from glycerol and dissolve in the
fat mass. Hydrolytic and oxidative processes primarily
occur with unsaturated acids, which are abundant in
the fat of the Yakut horse.

Despite data on fatty acid composition and some
technological studies, specific technological indica-
tors (crystallisation temperature, phase transitions,
fat rheology, storage stability, oxidative stability) for
fat from Yakut horses are insufficiently described or
systematised. There is little data on the effect of pro-
cessing (melting temperature, transesterification, fat
deodorisation) and its use in food products with spe-
cific technological characteristics. A more detailed
comparison with fats from other animals using a uni-
form methodological approach is rare - some of the
data is given for “horse fat” in general, without break-
ing it down by breed. The question of the influence of
age, sex, and season of selection on the technological
properties of Yakut breed fat needs further research.
Processing technologies should take into account the
specificity of the raw material (Low temperatures during
slaughter and processing), extraction and purification
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methods. M. Slobodchikova et al. (2015) considered the
fat of young Yakut horses as a raw material for func-
tional foods and food supplements. However, compre-
hensive studies aimed at systematising knowledge
about the technological properties of Yakut horse fat,
taking into account the requirements of the modern
food industry, remain a pressing task.

Materials and Methods

The research was conducted between July 2023 and
March 2024 at the laboratory for agricultural produc-
tion and bioanalysis of the M.G. Safronov Yakut Scien-
tific Research Institute of Agriculture (YANIISH) using
equipment from the Shared Use Centre of the Federal
Research Centre “Yakut Scientific Centre of the Siberian
Branch of the Russian Academy of Sciences” The ob-
ject of the study was the fat of Yakut horses obtained
from animals of various age groups. To analyse the
physicochemical indicators and fatty acid composition,
fat samples were taken from horses under 3 years of
age and from adult animals over 10 years of age. All
animals were kept in year-round pasture (tambun-te-
benovka) conditions without the use of concentrated
feed. The diet in winter consisted of tebenovka (natural
pasture feed obtained from under the snow cover), and
in summer - meadow and tundra grasses. Watering was
carried out from natural water bodies in summer and by
eating snow in winter. The total number of samples an-
alysed was 27, including materials collected in different
seasons of the year and from different anatomical and
topographical locations of adipose tissue. Some of the
analyses (anatomical-topographical and seasonal dif-
ferences) were performed on a sample of 10 clinically
healthy animals of the Yakut Prilensky breed, including
6 adult horses and 4 foals, selected as part of an exper-
imental slaughter. The animals were slaughtered in ac-
cordance with current veterinary and sanitary require-
ments and animal welfare standards in accordance with
Council Directive 2010/63/EU (2010).

Subcutaneous and internal adipose tissue selected
from the abdominal wall, ribs and perirenal area was
used for analysis. Additionally, samples of cervical and
visceral fat were selected for comparative analysis of
anatomical and topographical features. The weight of
each sample ranged from 300 to 500 g. After collection,
the fat samples were thoroughly cleaned of connec-
tive tissue, muscle fibres, and blood vessels, packed in
sealed polyethylene containers labelled (animal num-
ber, location, date of collection), and stored at -18°C
until analysis. The storage period for samples did not
exceed 30 days.

To assess the effect of the slaughter season on
the physicochemical properties of fat, a series of
samples were taken at different times of the year. Au-
tumn slaughter was carried out after the end of graz-
ing (October 2023), winter slaughter was carried out
during a period of sustained sub-zero temperatures
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(February 2024), and summer slaughter was carried out
in conditions of above-zero temperatures (July 2023).
The ambient air temperature at the time of slaughter
was recorded using a digital thermometer and ranged
from +10 to +15°Cin summer, from -5 to -10°C in au-
tumn, and from -32 to -38°C in winter. For each season,
samples were taken from 3-4 animals of similar age
groups. It was necessary to take seasonal conditions
into account because a decrease in the external tem-
perature activates the enzymatic processes of lipid me-
tabolism, in particular the activity of dehydrogenases,
which leads to a change in the content of saturated and
unsaturated fatty acids in adipose tissue.

The melting point of fat was determined by the
capillary method in accordance with the requirements
of GOST 8285-91 (1992). The fat was pre-melted in a
water bath at a temperature of 60-70°C for 15-20 min-
utes, after which it was collected in transparent glass
capillaries with a diameter of 1.5 mm, forming a column
5-7 mm high. The capillaries were cooled at a temper-
ature of +4°C for 2 hours for complete crystallisation of
the fat. The capillary was then fixed on a mercury ther-
mometer with a scale of 0.1°C and placed in a water
bath with gradual heating (heating rate 1°C/min) with
constant stirring. The melting point was recorded at the
moment when the fat became completely transparent
and began to move up the capillary. ALl measurements
were performed five times for each sample, and the re-
sults were expressed as the arithmetic mean.

The acid number was determined in accordance
with GOST R 50457-92 (1994). A 3-5 g sample of fat
(weighed to an accuracy of 0.01 g on analytical scales)
was dissolved in 50 ml of a neutralised ether-alcohol
mixture (diethyl ether and 96% ethyl alcohol in a 1:1
ratio by volume). The mixture was neutralised by add-
ing 0.1 N potassium hydroxide (KOH) solution until a
pale pink colour appeared in the presence of phenol-
phthalein. A 1% solution of phenolphthalein in etha-
nol (3-4 drops added) was used as an indicator. Titra-
tion was carried out with a 0.1 N potassium hydroxide
solution until a stable pale pink colour appeared that
did not disappear within 30 seconds. The acid number
(X, mg KOH/g) was calculated using formula (1):

561XV XK
=" @
where 5.61 is the titre of the 0.1 N KOH solution, mg/
cm?®; Vis the volume of the titrant,cm?; K is the correction
factor for the normality of the solution; g is the weight
of fat, g. Each determination was performed in triplicate.

The iodine number was determined using a
method based on the Wijs reagent (iodine mono-
chloride) with titration of excess iodine with sodium
thiosulphate solution in the presence of a starch in-
dicator according to 1SO 3961:2024 (2024). A 0.15-
0.20 g (*0.0001 g) sample of fat was dissolved in
acetic acid/chloroform, Wijs reagent was added, and

the mixture was kept at room temperature with pe-
riodic stirring. After the reaction was complete, a po-
tassium iodide solution and water were added, after
which the excess reagent was titrated with a 0.1 N
sodium thiosulphate solution until the colour disap-
peared in the presence of a starch indicator; a blank
test was also performed. The determinations were
performed in triplicate.

The fatty acid composition was determined by
gas-liquid chromatography on an Agilent 7890B gas
chromatograph (USA) equipped with a flame ionisation
detector (FID). Sample preparation included methyla-
tion of fatty acids by transesterification using a meth-
anol solution of sodium hydroxide according to the
standard method ISO 12966-2:2017 (2017). A 100 m
long HP-88 capillary column with an internal diameter
of 0.25 mm and a stationary phase thickness of 0.20 um
was used. The temperature programme was set as fol-
lows: initial temperature 140°C with a holding time of
5 minutes, then an increase to 240°C at a heating rate
of 4°C/min, final isotherm at 240°C for 10 minutes. The
injector temperature was 250°C, and the detector tem-
perature was 260°C. Helium was used as the carrier gas
at a flow rate of 1.0 ml/min. The sample volume was
1 ul, the split ratio was 1:50, and the ionisation energy
was 70 eV. Fatty acids were identified using Supelco 37
Component FAME Mix standards (Sigma-Aldrich, USA)
and the NIST database. Quantitative analysis was per-
formed using internal normalisation, and the content
of individual fatty acids was expressed as a percentage
of the sum of the areas of all identified peaks. Chro-
matograms were processed using Agilent ChemStation
software, version E.02.02. The vitamin A content in fat
samples was determined by spectrophotometry after
alkaline saponification and extraction of the unsapon-
ifiable fraction with an organic solvent, followed by
measurement of the optical density at a wavelength
of 325 nm. Quantitative assessment was performed
using a calibration curve constructed according to
the retinol standard. The saponification number was
determined by titrimetric method in accordance with
ISO 3657:2023 (2023), based on the amount of potassi-
um hydroxide required for fat saponification.

Statistical processing of the results was performed
using Statistica 13.5 software (TIBCO Software Inc.,
USA). The normality of distribution was checked using
the Shapiro-Wilk criterion. For data corresponding to a
normal distribution, the arithmetic mean (M) and stand-
ard error of the mean (m) were calculated. The reliabil-
ity of differences between sample groups (depending
on anatomical location, animal age, and slaughter sea-
son) was assessed using one-way analysis of variance
(ANOVA) followed by Tukey’s test for pairwise compar-
isons. Differences were considered statistically signifi-
cant at a significance level of p<0.05. The tables show
the F-statistics and p-values for assessing the influ-
ence of the factors studied. The analysis methods were
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validated using certified standard fatty acid samples
and reference materials.

Results and Discussion

During the research, data were obtained characterising
the main physicochemical and technological properties
of Yakut horse fat that are important for its industrial
processing. It was found that Yakut horse fat has a pro-
nounced variability of indicators depending on the ana-
tomical and topographical location of fat deposits. The
melting point of fat varied significantly depending on
the location of the adipose tissue. The melting point of
fat varied significantly depending on the anatomical and
topographical location and ranged from 24.2 to 29.2°C.
The minimum values were characteristic of perirenal
fat, while higher values were observed for visceral and
abdominal fat. The identified differences are manifest-
ed in the originality of the physical structure of fat and
determine the peculiarities of its biological formation.

The acid number values in the samples studied
ranged from 0.37 to 1.6 mg KOH/g, with the lowest values
characteristic of cervical fat and higher values character-
istic of abdominal fat, which meets the requirements for
high-quality animal fat and indicates a low degree of hy-
drolytic lipid content. The lowest acid values are charac-
teristic of internal and perirenal fat, as slightly higher val-
ues are observed in subcutaneous fat deposits, which may
be associated with the periodic progression of oxidative
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processes. The iodine component values are 78-86 g
1,/100 g of fat, with the highest values recorded in the
internal part of the fat. This indicates a high content of
unsaturated fatty acids and confirms the pronounced bio-
logical and technological value of Yakut horse fat. The in-
creased iodine value correlates with a lower melting point
and establishes the standard digestibility of the product.

The results of gas chromatographic analysis showed
that unsaturated fatty acids predominate in the fat com-
position. The proportion of oleic acid is 42.3-45.7%, li-
noleic acid - 9.8-11.6%, while the total content of sat-
urated fatty acids did not exceed 38-41%. The direct
ratio of fatty acids determines the low melting point of
the fat and its similarity in technological properties to
poultry fats and vegetable oils. The identified physico-
chemical characteristics indicate the high technological
adaptability of Yakut horse fat for processing. The low
melting point, resulting from the content of unsaturat-
ed fatty acids, and satisfactory acid and iodine composi-
tion indicators allow this type of liquid ingredient to be
considered a promising component for the production
of food products and specialised fat compositions. The
melting point of fat is one of the main indicators deter-
mining its technological properties and potential for use
in the food industry. To assess the anatomical and topo-
graphical location of fat deposits based on this indicator,
the melting point of fat from various parts of the car-
cass of a Yakut Prilensky breed was determined (Table 1).

Table 1. Melting point of fat from Yakut Prilensky horses

Type of fat Melting point, °C ‘
Neck 27.75+0.63
Abdominal 28.40+0.66
Subcutaneous internal 27.30+£0.52
Visceral internal 29.20+0.20
Perirenal 24.20+1.30

Note: internal fat is subdivided into subcutaneous internal and visceral internal depending on the anatomical location of sampling
Source: developed by the authors based on their own experimental studies

The data presented indicate a pronounced de-
pendence of the melting point of fat on its anatom-
ical and topographical location. The lowest values
are characteristic of perirenal fat, which indicates its
increased plasticity and low melting point. Internally
located fat is characterised by more stable thermo-
physical properties, while subcutaneous fat deposits
demonstrate slightly higher melting point values. The
differences identified reflect the heterogeneity of the
lipid structure and are of practical importance when
choosing the technological processing of Yakut horse
fat. At lower ambient temperatures, the action of en-
zymes - dehydrogenases - is activated, resulting in an

increase in the percentage of highly unsaturated fatty
acids in adipose tissue. The acid number also varies
depending on the anatomical and topographical loca-
tion. The highest acid number is observed in abdomi-
nal fat and is 1.31 mg/g, while the lowest is in neck fat
and is 0.37 mg/qg.

The acid number is a consequence of the quality
of fat, reflecting the degree of hydrolytic influence of
lipids and the stability of the original source during
storage and processing. To assess the anatomical and
topographical localisation of fat according to this indi-
cator, acid number values were established for various
fat deposits of the Yakut Prilensky breed (Table 2).

Table 2. Acid number of fat in Yakut Prilensky horses

Type of fat Acid number, mg KOH/g ‘
Neck 0.3
Abdominal 1.3
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Table 2. Continued

Type of fat

Acid number, mg KOH/g

Subcutaneous internal
Visceral internal
Perirenal

0.7
0.6
0.56

Note: internal fat is subdivided into subcutaneous internal and visceral internal depending on the anatomical location of sampling
Source: developed by the authors based on their own experimental studies

Analysis of the data presented shows that the acid
number values of Yakut horse fat depend on the an-
atomical and topographical location of the adipose
tissue. Higher values are characteristic of abdominal
adipose tissue, which may be associated with the pecu-
liarities of its metabolic activity, while internal and per-
irenal localisation are characterised by a lower degree
of hydrolytic lipid breakdown. The results obtained in-
dicate the high quality of the raw ingredient and its
stability during technological processing. The taste and
technological qualities of horse meat strongly depend
on the nature of the adipose tissue. In adult horses, the
fat is soft and yellowish, while in young horses it is usu-
ally almost white; when melted, it is greasy and yellow
in colour. The chemical composition and organoleptic
properties of horse adipose tissue are comparable to
those of other slaughter animals. Fatty acid profile anal-
yses in the work of X. Belaunzaran et al. (2017) showed
that horse fat is characterised by a high proportion of
polyunsaturated fatty acids, in particular linolenic and

linoleic acids, which reflects the influence of a grass-
based diet and fatty acid metabolism in monogastric
animals; at the same time, the content of n-3 PUFA
in subcutaneous fat can reach relatively high values,
significantly exceeding those in other meat products
(e.g., linolenic acid up to 18-28% PUFA in fat deposits).

It has been shown that the chemical composition
of meat and fat in horses varies depending on age and
diet: adult animals have a higher fat content, while
young animals have a lower fat content, despite a more
favourable fatty acid profile in both cases. According to
P. Seong et al. (2015), the age and husbandry methods
of animals affect the physicochemical qualities of fat
and its distribution in tissues, as well as indicators that
may be related to the technological suitability and or-
ganoleptic properties of the final product. In this study,
a comparative analysis of indicators characterising pol-
yunsaturated fatty acids and the physicochemical prop-
erties of fat in Yakut horses of different age groups was
carried out to determine age-related textures (Table 3).

Table 3. Characteristics of polyunsaturated fatty acids and physicochemical indicators
of fat in horses of the Yakut breed (M = m)

Indicators Up to 3 years (n=18) ‘ 10-20 years (n=9) ‘

Acid number, mg KOH/g 1.54+0.07 1.09+0.05
Saponification number 203.0+1.1 199.8+1.4
lodine number, g 1,/100 g 91.1+1.0 82.5+1.9

Melting point, °C 28.2+1.0 29.2+0.7

Linoleic acid, % 6.8+1.0 5.6+£0.5

Linolenic acid, % 13.3+0.6 10.1+0.6

Vitamin A, 1U/g 5.7+0.6 11.0+0.7

Note: data are presented as mean values and standard errors (M*m); n - number of samples studied in the corresponding age group
Source: developed by the authors based on their own experimental studies

The data presented indicate age-related differences
in the fatty acid composition and physicochemical prop-
erties of fat in Yakut horses. The fat of animals in the
younger age group is characterised by higher iodine val-
ues and increased content of linoleic and linolenic acids,
which indicates a higher proportion of polyunsaturated
fatty acids and more pronounced biological activity. At
the same time, horses in the older age group have a
higher concentration of vitamin A and a slightly high-
er melting point, which is within the limits of statistical
variability, which may be associated with age-related
features of lipid metabolism and the accumulation of
fat-soluble vitamins. The identified differences are im-
portant when choosing the direction of technological
processing of fat depending on the age of the animals.

The iodine number, which determines the total
unsaturation of fats, varies slightly by age category: in
young horses up to 3 years old, the iodine number is
91.1 g, while in adult horses it is 82.6 g.In addition, the
fats of Kazakh horses are observed during the spring
grazing period (up to 100 in young horses) and lower
in the fats of horses after autumn grazing and during
the wintering period (82-90). The saponification num-
ber characterises the total amount of fatty acids in
fat. It does not change significantly depending on the
season. This indicates the stability of the average mo-
lecular weight of triglycerides in the fat of wild horses
and the absence of significant amounts of low-molec-
ular-weight acids such as butyric acid, which increase
the saponification number, regardless of the season.
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The fat of adult horses contains more vitamin
A in all seasons than the fat of young animals. The
highest amount of vitamin A is found in the fat of
horses slaughtered after autumn grazing. In winter,
the vitamin A content in fat is significantly lower. Af-
ter spring feeding, vitamin A reserves in stored fats
are partially restored, but do not reach autumn levels,
despite a significant intake of carotenoids with feed.
The amount of vitamin A in autumn fats is higher than
in spring fats, as a result of the biologically acquired
ability to withstand harsh winter conditions. Accord-
ing to R. Alvarez et al. (2015), the amount of vitamin
A in fats increases with age. The fat of adult horses
contains more vitamin A and carotenoids than the
fat of young animals. Their amount depends on the
conditions in which the horses are kept: maximum in
herd conditions and minimum in stable conditions.
The content of highly unsaturated essential fatty ac-
ids (linoleic and linolenic) in fats varies depending on
a number of factors, according to P. Seong et al. (2016).
The highest amount is found in the fat of horses af-
ter autumn grazing. During the winter, there is an in-
tensive expenditure of these acids, and during spring
grazing, only a small part of them is replenished. With
age, the content of linoleic and linolenic acids in fats
decreases, which is a general biological pattern.

The composition of fatty acids in different ana-
tomical and topographical parts of the carcass of the
Yakut horse varies significantly. Thus, the highest pro-
portion of atherogenic saturated acids is concentrated
in the abdominal fat of the Yansk type of Yakut horse -
38.65% and in the native type of horse - 37.18%, while
the lowest proportion is found in the neck fat of the
Yansk type of Yakut horse (33.22%) and in the subcu-
taneous fat of the native type of Yakut horse (32.82%).
According to M. Pak et al. (2025), palmitic acid predom-
inates among them, especially in the subcutaneous
(19.34%) and abdominal (20.82%) parts of the carcass.
The internal fat of the Yakut horse exceeds the PUFA
indicators of subcutaneous fats, with the exception of
abdominal fat. The results confirm that the fat of the
Yakut horse is characterised by a combination of phys-
icochemical and technological properties, formed as
a result of the long-term adaptation of animals to the
extreme climatic conditions of the Far North. The high
content of unsaturated fatty acids and relatively low
melting point identified in modern development are
consistent with the data of a number of recent stud-
ies on the lipid composition of northern breeds of ani-
mals. Thus, studies by K. Petrov et al. (2020) have shown
that the fat content of horses raised in cold climates is
characterised by an increased proportion of oleic and
linoleic acids compared to the fat content of animals
from temperate zones. This phenomenon is associated
with adaptive mechanisms of lipid metabolism aimed
at maintaining the plasticity of fat deposits at low am-
bient temperatures. Similar patterns were found in the

Pak et al.

present study, where high iodine values correlated with
low fat melting points.

The relationship between diet and lipid profile of
fat is also confirmed by the results of J. Smanalieva et
al. (2019). The authors demonstrated that grazing
promotes the accumulation of polyunsaturated fatty
acids due to the direct intake of linoleic and linolen-
ic acids from plant feed. The data obtained are con-
sistent with the conclusions that natural and climatic
factors and the type of feeding play a decisive role
in the formation of the qualitative characteristics of
fat raw materials. Thus, a comparison of the results of
this study with data from modern scientific publica-
tions allows for concluding that the fat of the Yakut
horse is a promising type of raw ingredient, combin-
ing natural biological value and favourable techno-
logical characteristics. At the same time, further re-
search aimed at studying the rheological properties,
crystallisation behaviour and stability of fat under
various processing methods is necessary for the de-
velopment of scientifically sound technologies for its
industrial use.

Conclusions

The studies conducted have made it possible to com-
prehensively characterise the physicochemical and
technological properties of Yakut horse fat as a specif-
ic type of animal raw material formed in the extreme
climate of the Far North. It has been established that
the fat of the Yakut horse breed has a favourable lipid
profile due to its high content of unsaturated fatty ac-
ids: oleic acid - 42.3-45.7%, linoleic acid - 9.8-11.6%,
with a total content of saturated fatty acids of no more
than 38-41%. The melting point of the fat was 28.5-
31.2°C, depending on the anatomical location, which
determines its high plasticity and low melting point.
Analysis of fat quality indicators showed that the io-
dine number values are at the level of 78-86 g 1,/100 g
of fat, which indicates a significant proportion of pol-
yunsaturated fatty acids and high biological value of
the product. The acid number in all samples studied
was 1.2-1.6 mg KOH/g, which indicates satisfactory fat
quality and its resistance to hydrolytic processes when
stored under optimal conditions. The differences in
melting point depending on the anatomical and topo-
graphical location of adipose tissue (minimum values
for perirenal fat - 24.20£1.30°C, maximum for visceral
internal fat - 29.20+0.20°C) confirm the heterogeneity
of the lipid structure and the need for a differentiated
approach to their processing.

It has been established that the internal and peri-
renal fat of the Yakut horse is characterised by a higher
content of unsaturated fatty acids compared to subcu-
taneous fat deposits, which makes them most prom-
ising for use in the food industry and in the creation
of functional foods. Age characteristics also affect the
properties of fat: in , young animals up to 3 years of
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age have a higher iodine number (91.1+1.0 g /100 g)
and an increased content of linoleic (6.8 +1.0%) and
linolenic (13.3£0.6%) acids compared to animals aged
10-20 years (iodine value 82.5+1.9 g 1,/100 g, linoleic
acid 5.6 £ 0.5%, linolenic acid 10.1 # 0.6%), while in
adult animals, the fat is more stable during storage and
has a higher vitamin A content (11.0+0.7 1U/g versus
5.7+£0.6 1U/g in young animals).

The results confirm the possibility of using Yakut
horse fat as a dietary product, as well as a valuable
raw material for the production of food supplements
and fat compositions with increased biological activ-
ity. The practical significance of the study lies in ex-
panding the raw material base of the food industry in
northern regions by involving previously underutilised
slaughter products. Prospects for further research are
related to the study of the rheological and crystalli-
sation properties of Yakut horse fat, the assessment

of its oxidative stability under various processing
methods, as well as the development and testing of
optimal technological modes that ensure the preser-
vation of biologically active components and increase
the shelf life of finished products.
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AHHoTauusa. byn usunpgeeHyH aktyanayynyry KpavHuit TyHOYKTYH ©Te TOMeH TeMnepaTtypa luapTTapbiHAa
KanbINTaHraH >aHa e3reye GU3NKA-XUMUANBIK KacueTTepre 33 OO0MrOH  SKYT  KbUIKbICbIHbIH -~ MaMblHbIH
TEXHONOTUSANbIK MOTEHUMANbIH WIMMUIA HErM3nee 3apbinfibifbl MEHeH wWwapTranaTl. MWTWH Makcatbl - aKyT
XbINKbICbIHbIH - MaMbIHbIH  (QU3UKA-XUMUSABIK XaHa TEXHOMOTUSANbIK MyHe34eMenepyH KomnnekcTyy 6aanoo
Ka@Ha aHbl TaMak-all eHep >XaWblHAA >XaHa alpbiM asblK-TYNYK MPOAYKTbUIAPbIH MUWTEN UYbIryyAa KOMAOHYY
MYMKYHUYYIYKTOPYH aHbIKTOO. MI3UNA86HYH XYPYLWYHAS Mail KUCNOTanapbiHbIH KypaMblH Talf00 YUYH ra3-CyKTyK
XpoMaTtorpapus biIKMachl, 3pUrMUTUK TEMMEPATypacbiH, MOAAYK XXaHa KblYKbUIAbIK KOPCOTKYUTOPAY aHbIKTOOHYH
CTAaHAAPTTbIK PU3MKA-XUMUANBIK bIKManapbl, OWOHAOM 3/1€ MaWAblH KOHCUCTEHLMSACHIH XaHa NIacTUKanyynyryH
6aanooHyH MHCTPYMEHTaNbIK bIKManapbl KONAOHYNAY. HaTblKaaa SKYT XbINKbICbIHbIH MaibIHAA KaHbIKNaraH Man
KMCNOTaNapbiHbIH XETULTYY Yyaywy 6ap 3KeHW aHbIKTanAbl: ONIEMH KMCNOTACbIHbIH Kypambl 42,3-45,7 %, nuHon
KMcnoTacbliHbikbl 9,8-11,6 % Ty3ay, 6yn Ballka XblKbl TYKYMAAPbIH 6CTYPYY YYYH KOPCOTKYUTOPAY CaNbIWTbIpyyra
MYMKYHAYK 6epeT. YArynepayH 3purnutuk TemnepaTypachl HerusunHeH 28,5-31,2 °C 6ongy, 6yn MaiablH XXOropKy
NNaCcTUKaNyynyryH aHa XaKiibl CMHUMAYYAYTYH kepceTeT. Mopayk kepceTkyutep 78-86 r 1,/100 r maiiabl,
KblYKbINAbIK kKepceTkyuTep 1,2-1,6 mr KOH/r Ty3yn, MaiabiH >KOropKy canaTblH )XaHa CaKTOO YYypyHAA TYPYKTYYAYryH
TaCTbIKTAUT. KepceTynreH KepceTKyYTepAYH >KbIMbIHAbICI MalAblH aMKbIH 3MYNbrUpneeyvy KacUeTTepuH >KaHa
TEXHONOTUSANbIK ULITETYYre TYPYKTYYAYryH KaMCbi3 Kbl1aapbl aHbIKTanAbl. MUTUH NpaKTUKaNblK MaaHUCK — anblHraH
HaTblXanapabl TYHAYK aiMakTapAarbl 3T Kalpa MLITETYY4y XaHa KOHAUTEPAMK BHep >al ULIKaHanapbl XblKbl
MalblH Karpa MWTETYY TEXHONOTUANAPbIH ULWITEN YbIyyaa XaHa 6uonornanbik 6aanyynyry Xoropy Hatblixanyy
a3bIK-TY/IYK MPOAYKTbINAPbIH anyyaa KONLOHO aNbllWbIHAA

Herusru ce3aep: XKblJIKbl 3TU; KYNYH 3TU; MaW TKaHbl; COKYy NpPOAYKTbIIAPbIHbIH 3KMHYM YMMKM 3aTbl; Ken
KaHblKNaraH Mam KHUcnotanapbl
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010000, npocn. XXeHuc, 62, I. AcTaHa, Pecnybnmka KasaxctaH
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AHHOTaumsa. AKTyanbHOCTb [AHHOr0 MCCNefoBaHUs 0bOycnoBneHa HeOOXOAMMOCTbO HAayYHOro 0OOCHOBaHMSA
TEXHONIOTMYECKOr0 MOTEeHUMaNa >upa AKYTCKOM JNOWAAM KaK YHWMKANbHOrO WMCXOAHOrO [eTCKoro Msca,
dopMuUpyloLWerocs B YCI0BUAX 3KCTpeManbHO HU3KoM Temnepartypbl KpaiHero CeBepa v obnajatouiero
OTIMYUTENbHBIMU  PU3UKO-XUMUYECKMMU aBReHMAIMU. Llenbto paboTbl CTana KOMMNEKCHAs oueHka (U3MKOo-
XUMUYECKUX U TEXHONMOTMYECKUX XapaKTEPUCTUK XMpa AKYTCKOM JIOWAAM C TOUYKM 3pPEHUS BO3MOXHOCTEN ero
MCMNONb30BaHUS B MULLEBOIM NPOMbIWAEHHOCTM U NpU pa3paboTke onpeneneHHbIX NPOAYyKTOB NuTaHus. B xope
MccnenoBaHuUiA BbIIM MCNONb30BAHbl METOAbI FA30XKMAKOCTHOM XpoMaTorpadum AN aHanm3a XMPHOKUMCNOTHOMO
COCTaBa, CTaHAapTHble (U3MKO-XUMUYECKME METOAbl OnpedeneHus TemnepaTypbl MIABNEHUS, MOLHOrO MU
KMCIOTHOTO YMCEeN, @ TaKXKe MHCTPYMEHTa N bHble METO/bl OLleHKM KOHCUCTEHLMU U NAACTUUHOCTU XXMPa. B pe3ynbTaTte
YCTaHOBU/IU, YTO XUP AKYTCKOW NOWAAM COAEPXKUT HEOOXOAUMYIO L0 HEHACBILEHHbIX XXUPHbIX KUCIOT, Npu
3TOM cofepXXaHMe ONEMHOBOM KMCNOTbl cocTaBuno 42,3-45,7 %, nuHonesoi - 9,8-11,6 %, uto nosBonser
paccyMTbiBaTh MOKasaTenu Afg pocTa ApYrMx nopop nowagei. Temnepartypa nnaesneHus obpasLoB cocTaBnsania
B OCHOBHOM 28,5-31,2 °C, 4T0 CBMAETENbCTBYET O BbICOKOM MAACTUYHOCTM M XOpOLUEl YyCBOSIEMOCTU U3Aenus.
3HayeHus oaHoro Konuyectsa coctasuin 78-86 r 1,/100 r xxupa, kucnotHoe konuuectso - 1,2-1,6 mr KOH/T,
YTO CBMIETENbCTBYET O BbICOKOM KAueCTBE W BbIAEPXKKE XMPA NMPU XPaHEHUU. YCTAaHOBNIEHO, YTO COBOKYMHOCTb
YKa3aHHbIX Nnoka3saTtenein obecneymnBaeT BblpaeHHbIE IMYNbIUPYHOLLME CBOMCTBA XMPaA U €ro TEXHONOrMYeCKy
yCTOMUYMBOCTb K 0OpaboTke. MpakTuyeckas LEHHOCTb paboTbl 3aK/HYAETCS B BO3MOXHOCTM MCMOb30BaHUS
pe3ynbTaToB NpeanpuaTUIMmn MaconepepabaTbiBatoLLe U KOHAUTEPCKOM NPOMbILWAEHHOCTU CEBEPHbIX PETMOHOB
npu pa3paboTke TeXHONOrMi nepepaboTku KOHCKOrO Xupa U nonyyeHus 3OPEeKTUBHbIX MULLEBbIX NPOAYKTOB C
NOBbILLIEHHOW BUONOMMYECKOM LLEHHOCTbIO

KnioueBble cnoBa: KOHUHA; )KEDE6FITMH8; XMpPOoBad TKaHb; BTOPUYHOE CbipbE€ NPOAYKTOB yﬁOFI; NOIMHEHACbIWEHHbIE
XUPHbIE KNCOTbI
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