ISSN 2414-2352

The European Journal of
Technical and
e Natural Sciences

Premier Publishing s.r.o.




European Journal
of Technical and
Natural Sciences

2023, No 4-5

B PREMIER Vienna
Publishing 2023



European Journal of Technical

and Natural Sciences
Scientific journal

N2 4-5 2023

ISSN 2414-2352

Editor-in-chief

Hong Han, China, Doctor of Engineering Sciences

International editorial board
Andronov Vladimir Anatolyevitch, Ukraine, Doctor of Engineering Sciences
Bestugin Alexander Roaldovich, Russia, Doctor of Engineering Sciences
S.R.Boselin Prabhu, India, Doctor of Engineering Sciences
Frolova Tatiana Vladimirovna, Ukraine, Doctor of Medicine
Inoyatova Flora Ilyasovna, Uzbekistan, Doctor of Medicine
Kambur Maria Dmitrievna, Ukraine, Doctor of Veterinary Medicine
Kurdzeka Aliaksandr, Russia, Doctor of Veterinary Medicine
Khentov Viktor Yakovlevich, Russia, Doctor of Chemistry
Kushaliyev Kaisar Zhalitovich, Kazakhstan, Doctor of Veterinary Medicine

Nemikin Alexey Andreevich, Russia, Ph.D. of Agricultural Sciences
Nenko Nataliya Ivanovna, Russia, Doctor of Agricultural Sciences
Ogirko Igor Vasilievich, Ukraine, Doctor of Engineering Sciences
Platov Sergey Iosifovich, Russia, Doctor of Engineering Sciences

Rayiha Amenzade, Azerbaijan, Doctor of architecture

Shakhova Irina Aleksandrovna, Uzbekistan, Doctor of Medicine

Skopin Pavel Igorevich, Russia, Doctor of Medicine

Suleymanov Suleyman Fayzullaevich, Uzbekistan, Ph.D. of Medicine
Tegza Alexandra Alexeevna, Kazakhstan, Doctor of Veterinary Medicine
Zamazy Andrey Anatolievich, Ukraine, Doctor of Veterinary Medicine
Zhanadilov Shaizinda, Uzbekistan, Doctor of Medicine
Kristin Theissen

Proofreading
Cover design
Additional design
Editorial office

Mambetullaeva Svetlana Mirzamuratovna, Uzbekistan,

Doctor of Biological Sciences

Manasaryan Grigoriy Genrihovich, Armenia,

Doctor of Engineering Sciences

Martirosyan Vilena Akopovna, Armenia, Doctor of Engineering Sciences
Miryuk Olga Alexandrovna, Kazakhstan, Doctor of Engineering Sciences
Nagiyev Polad Yusif, Azerbaijan, Ph.D. of Agricultural Sciences

Andreas Vogel

Stephan Friedman

Premier Publishing s.r.o.

Praha 8 - Karlin, Ly¢kovo ndm. 508/7, PSC 18600
pub@ppublishing.org

ppublishing.org

E-mail:
Homepage:

European Journal of Technical and Natural Sciences is an international, English language, peer-reviewed
journal. The journal is published in electronic form.

The decisive criterion for accepting a manuscript for publication is scientific quality. All research articles published
in this journal have undergone a rigorous peer review. Based on initial screening by the editors, each paper is
anonymized and reviewed by at least two anonymous referees. Recommending the articles for publishing, the
reviewers confirm that in their opinion the submitted article contains important or new scientific results.

Premier Publishing s.r.o. is not responsible for the stylistic content of the article. The responsibility for the stylistic
content lies on an author of an article.

Instructions for authors

Full instructions for manuscript preparation and submission can be found through the Premier Publishing s.r.o.
home page at: http://ppublishing.org.

Material disclaimer

The opinions expressed in the conference proceedings do not necessarily reflect those of the Premier Publishing
s.r.0., the editor, the editorial board, or the organization to which the authors are affiliated.

Premier Publishing s.r.o. is not responsible for the stylistic content of the article. The responsibility for the stylistic
content lies on an author of an article.

Included to the open access repositories:

; Crossref cLIBRARY.RU Gocgle Scholar

INDEX @COPERNICUS The jurnal has Index Copernicus Value (ICV) 92.08 for 2022.

I NTERNATTIONATL

H — 15 and more than 500
citations in international
periodicals and monographs.

© Premier Publishing

All rights reserved; no part of this publication may be reproduced, stored in a retrieval system, or transmitted in
any form or by any means, electronic, mechanical, photocopying, recording, or otherwise, without prior written
permission of the Publisher.

Typeset in Berling by Ziegler Buchdruckerei, Linz, Austria.

Printed by Premier Publishing, Vienna, Austria on acid-free paper.



A PREMIER

Publishing

ISSN 2414-2352

Section 1. Agricultural sciences

DOI:10.29013/EJTNS-23-4.5-3-7

e

Mirzarakhimov Ahmadzhan Abdukakharovich ',
Komilov Kamariddin Urinovich !, Mukhamedov Gafurjan Israilovich !

! Department of Chemistry, Chirchik State Pedagogical University, Chirchik, Uzbekistan

Cite: Mirzarakhimov Ah. A., Komilov K. U., Mukhamedov G. I. (2023). Production and
Study of Three-Component Mixtures of Phospho-Polymer Complexes. European Journal of
Technical and Natural Sciences 2023, No 4—5. https://doi.org/10.29013/EJTNS-23-4.5-3-7

Abstract

The article is based on the preparation of a three-component composite mixture (TCCM)
based on phosphogypsum, an interpolymer complex and humus and its study. It is known
that phosphogypsum is a waste of the chemical industry.. The results of scientific research and
practical experience have convincingly proved the technical feasibility and expediency of using
phosphogypsum in the national economy instead of traditional types of natural raw materials.
A brief description of phosphogypsum, promising directions of its processing and some statis-
tical data are presented.

The use of TCCM based on phosphogypsum for effective fertilizing in various soil and cli-
matic zones for cereals, vegetables, industrial and other agricultural crops, to improve the
structure of the soil. That the application of TCCM as a chemical structure of soil formers gives
an improvement in the chemical, physical and water-physical properties of saline soils.
Keywords: interpolymer complex, phosphogypsum, humus, soil structure, chemical
reclamation, salinization, gypsum, calcium dihydrate, calcium semi-hydrate, composite
complex

Introduction

The rapid pace of development of indus-
try, energy, metallurgy, metalworking, chem-
ical, petrochemical and other industries, as
well as areas of engineering, construction
and household activities entail the inevita-
ble formation and accumulation of industrial
waste on a global scale. And one of the mass
types of waste is waste from the chemical in-
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dustry. Currently the Republic of Belarus is
solving the problem of processing a by-prod-
uct — phosphonyls, formed in the process
of phosphoric acid production. The issue of
utilization of phosphonyls is becoming more
and more relevant, and there are several rea-
sons for this: transportation of phosphonyls
to dumps and its storage require large cap-
ital investments and operating costs; when
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creating phosphonyls dumps, it is necessary
to alienate large areas, sometimes even culti-
vated land; storage of this material in dumps,
even with the neutralization of soluble im-
purities and with the observance of dump
operational rules causes irreparable harm to
the environment. There are known studies of
scientists on the use of phosphonyls for road
construction as a binder for strengthening
soils, foundations and repair work. The pa-
per presents the results of experiments on
obtaining road-building materials from this
waste without converting it into a binder.
Based on the research, a technology for the
preparation of asphalt concrete mixtures
with the use of mineral powder in the form of
phosphonyls dihydrate has been developed
(Kovalev Ya.N., 2021).

Thus, in the production of mineral fertiliz-
ers, various types of waste are formed, among
which phosphonyls is the waste from the
production of phosphorus fertilizers (Komi-
lovK.U., 2005). It should be noted that at
present, in general, there is a significant lay-
er of agroecological problems associated pri-
marily with extensive forms of environmental
management, environmental degradation for
various reasons. The shortcomings of com-
mon equipment for utilization of phosphonyls
when processing it into semi-aqueous gypsum
have been analyzed. Specific energy consump-
tion per ton of produced construction gypsum
in different equipment is shown. Calcination
duration is compared. The reasons for the
uncompetitively of the process of production
of construction gypsum compared to the pro-
duction of natural gypsum stone are analyzed.
Two problems are considered. The first —
common equipment for burning construction
gypsum is energy-intensive. The second is the
established practice of washing impurities in
phosphonyls with water. At the same time,
energy consumption increases several times
due to the need for energy consumption for
moisture evaporation. It is theoretically rea-
sonable to carry out the firing in a suspended
state. The firing time is a few seconds. The ex-
perimental studies show the possibility of pro-
ducing construction gypsum by firing in a sus-
pended state (Veshcheryakov Yu.G., 2007),
including the irrational management of many
branches of environmental management. The
production of phosphoric acid from natural
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phosphate rock by the wet process gives rise to
an industrial by-product called phosphonyls
(PG). About 5 tons of PG are generated per ton
of phosphoric acid production, and worldwide
PG generation is estimated to be around 100—
—280 Mt per year. This by-product is mostly
disposed of without any treatment, usually by
dumping in large stockpiles. These are gener-
ally located in coastal areas close to phosphor-
ic acid plants, where they occupy large land
areas and cause serious environmental dam-
age. PG is mainly composed of gypsum but
also contains a high level of impurities such as
phosphates, fluorides and sulphates, natural-
ly occurring radionuclides, heavy metals, and
other trace elements (Tayibi H., 2009).
Currently, there are more than 60 mil-
lion tons of phosphonyls in the dumps of JSC
Ammo Phos-Maxam and its quantity contin-
ues to increase annually (in terms of calcium
dihydrate). There are a number of factors
that an operator should consider before pur-
suing wet or dry stacking of the phosphonyls
by-product from a phosphoric acid plant. In
addition to process considerations, import-
ant factors include the climatologic regime,
water balance considerations, hydrogeology,
topography, capital cost, operating cost (and
maintenance), closure costs (and handling of
drainable pore water), availability (or scarci-
ty) of a fresh water source, distance from the
plant to the disposal site (and viability of dry
versus wet transport methods), P,O, recovery,
impacts on the environment (from leakage,
dusting, accidental spills, etc.) and applica-
ble regulations (Nadim F., 2021). Monitoring
studies of the phosphonyls dump located on
the territory of the Almalyk chemical plant of
mineral fertilizers of JSC Ammo Phos-Max-
am showed that the stale phosphonyls has an
identical chemical and phase composition.
Phosphonyls stand for the chemical origin
gypsum generated in fertilizers production,
in which phosphate rock is attacked by sulfu-
ric acid resulting in phosphoric acid (H,PO,)
and phosphate fertilizers. Phosphonyls is not
a commercial product and it is stocked in large
open areas or accumulated in lakes inducing
to a major environmental problem due to the
presence of toxic and radioactive elements.
The increasing world agricultural demand
is the real responsible for the severity of this
environmental problem. Nevertheless, there
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are some possibilities for the application of
this reject material, such as civil construc-
tion, waste water treatment, and in cultivated
lands, etc. In the agriculture the phosphonyls
is commonly used as a nutrient source due to
its large amounts of phosphorus, calcium and
sulfur. (GennariR.F., 2011). Phosphonyls
contains mainly oxides of calcium, sulfur and
silicon with an admixture of oxides of iron,
aluminum, magnesium, phosphorus, sodium

and others. As can be seen from the table, the
mass fraction of the main substance (CaSO4 *
2H20) in terms of dry dihydrate is 97% (Lari-
onov M. V., 2015), the mass fraction of hygro-
scopic moisture is 16.4%, the content of wa-
ter—soluble fluoride compounds in terms of
fluorine is 0.12%. No impurities of toxic com-
pounds of cadmium, arsenic, mercury, lead
were found in the composition of phosphonyls
(Kurbanova A. Dj., 2021).

Table 1. Results of chemical analysis of phosphonyls samples
of JSC “Ammo Phos-Maxam” Almalyk, Uzbekistan

Name of indicators

Phosphonyls (stale), dump of Almalyk-Maxam OJSC
density g/cm?3-2.3

density g/cm?3-2.4

.pO, 2.00
2.S0 s 44.33
3.Ca0O 29.81
4. Fe O, 0.29
common 0.42
6. SiO, 13.75
7.ALO, 0.31
8. Fe 0, 0.29
9. MgO traces
Insoluble residue 9.09

1.39
44.95
31.33

0.64

0.39
12.44

0.58

0.64

0.5

7.78

The specific effective activity of natu-
ral radionuclides was determined for the
samples of stale phosphonyls (waste of JSC
Ammo Phos-Maxam), on the basis of which a
sanitary and epidemiological conclusion was
given that the samples of phosphonyls corre-
spond to SP No. 202 0of 03.02.2012. “Sanitary
and epidemiological requirements for radia-
tion safety” and phosphonyls can be used in
economic activities without restrictions. Tox-
icological parameters were determined for
phosphonyls samples, which showed that the
toxicity of phosphonyls aqueous filtrate in
an experiment on laboratory animals (white
mice) corresponds to the 4% hazard class. The
total toxicity index of the phosphonyls sam-
ple is 7.53 units, which according to GOST
30774-2001 refers this waste to hazard class
5 (not dangerous).

The total area of saline soils in the Re-
public of Uzbekistan is more than 2 million
hectares, of which about 50% of the irrigat-
ed lands of Khorezm and the Republic of
Karakalpakstan have undergone salinization
and loss of nutrient reserves. For this reason,
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the yield of agricultural crops on these lands
has decreased by almost 2 times.

To increase the yield of agricultural crops
on saline and saline soils, it is necessary to in-
crease calcium reserves in them by introduc-
ing calcium-containing chemical mixtures
(gypsum, phosphonyls). In the conditions
of the higher given areas, the most effective
chemical mixture is phosphonyls, obtained
as an industrial waste of phosphorus produc-
tion (Kendivan O.D.-S., 2021). Today, a huge
amount (more than 60 million) has accumu-
lated at the Ammo Phos-Maxam plant (Alm-
alyk, Uzbekistan). tons) phosphonyls, which
consists mainly of calcium sulfate dihydrate
(CaS0O4 * 2H20), phosphonyls also includes
phosphates  (1.3-2.9%) (Komilov K. U.,
2021).

It should be noted that our country tradi-
tionally occupies one of the leading places in
the Central Asian market of phosphate raw
materials (Allayev J., 2021). In Uzbekistan,
the largest enterprises in the mineral fertiliz-
ers industry are “Ammo Phos-Maxam” (Esh-
matov A.M., 2021).
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The problem of using phosphonyls as a
secondary raw material for the production of
liquid products has been relevant since the
60s of the XX century (Temirov G.B., 2021).
The results of numerous studies and prac-
tice have convincingly proved the technical
feasibility and expediency of using phospho-
nyls in the national economy instead of tra-
ditional types of natural raw materials. This
is due to the content of 80 to 98% gypsum in
phosphonyls, which allows it to be attribut-
ed to gypsum raw materials. Here it should
be noted the most promising areas of use of
phosphonyls as a valuable large-tonnage sec-
ondary resource:

« in agriculture for chemical reclama-
tion of acidic and saline soils and
composting with organic fertilizers;

+ in the cement industry as a mineral-
izer — an additive to the raw mixture
and as a setting speed regulator — in-
stead of natural gypsum,;

 for the production of gypsum binders
and products, filler in the production
of plastics, glass;

+ in the construction of highways, con-
struction of buildings and structures;

+ in the development of marine and
coastal zones;

« forthe production of sulfuric acid, etc.

Research methods

Thermal analysis. Phosphonyls, one of
the components of a three-component mix-
ture, was heated to 300 degrees Celsius and
subjected to heat treatment.

Quantitative analysis. A 0.1 m/] solution
of an interpolymer complex (obtained on the
basis of 1:1 oligomeric urea formaldehyde
and carboxyl methylcellulose) was prepared
and mixed with spraying to the resulting
phosphonyls mass.

Discussion
Humus was introduced into the resulting
phosphonyls mass (phosphonyls-humus 5:1)

and formed a three-component composite
mixture.

To improve the structure of the soil, it is de-
sirable to include various structural formations
in its composition. For this purpose, we have
developed and carried out laboratory treatment
of a three-component composite mixture that
positively changes the structure of the soil.

Phosphonyls is used for: cleavage, soil
salinization and reclamation of salt pans.
Phosphonyls is effectively used on soils with
a high sodium content. Mixed with lime for
reclamation of acidic soils. As fertilizer ame-
liorants (1 ton of phosphonyls contains about
10 kg of phosphorite). For composting with
biological products and organic fertilizers.

We have obtained a three-component
composite mixture taking into account some
of the above features.

The efficiency of using phosphonyls in
heat treatment will be relatively higher com-
pared to the fact that it dies only by itself as
an improver of soil stricture, which we came
to on the basis of our research.

Results and discussion. In connection
with the above, laboratory and field studies
were carried out using a three-component
composite mixture (TCCS) as soil structur-
ers. TKCC is introduced into the soil together
with plowing, in which trace elements, Ca,
S, are introduced into the soil, a water-sav-
ing process with an interpolymer complex
occurs, and the intake of humus leads to an
increase in soil fertility.

Conclusion

According to forecasts, the amount of
waste may double by 2040. The question of
bringing phosphonyls to such a state that it
is possible to use it entirely and it is cost-ef-
fective, or assimilate waste in the natural en-
vironment without compromising its natural
state is more relevant than ever.

Thus, modern problems of environmen-
tal management and waste generation are in-
terrelated, which requires a step-by-step and
at the same time a comprehensive solution.
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Abstract

Breast cancer is a prevalent and severe malignancy with significant morbidity and mor-
tality rates worldwide. This investigation sought to elucidate the relationship between single
nucleotide polymorphisms (SNPs) and breast cancer. Genome-wide sequencing data from the
Sequence Read Archive were harnessed, and comprehensive pipelines were developed to align
sequences against chromosome 10 in a cohort of individuals with a history of breast cancer.
The study found that while the PTEN gene exhibited just a single unique SNP, suggesting its
genetic resilience, other genes presented with a notably higher number of SNPs. Specifically,
genes without a defined function harbored the most significant number of unique SNPs. Prior
research has underscored its role as a tumor suppressor and its critical association with various
malignancies, including breast cancer. These insights offer a deeper understanding of the ge-
nomic intricacies of breast cancer, revealing potential genetic vulnerabilities and emphasizing
the significance of particular genes and SNP contributions to the disease.
Keywords: breast cancer, single nucleotide polymorphisms (SNPs), PTEN

Introduction can manifest in both women and men, al-
Breast Cancer though the incidence is significantly higher
Breast cancer, a prevalent and in women. In the United States, approxi-

life-threatening disease, is characterized
by the uncontrolled growth of cells in the
breast tissue, leading to the formation of
abnormal masses or lumps (Wilkinson &
Gathani, 2022). These growths can often
be detected through palpable breast lumps
or thickening, which feel distinguishable
from the surrounding tissue. Breast cancer
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mately 264.000 cases of breast cancer are
diagnosed annually in women, along with
approximately 2.400 cases in men (Centers
for Disease Control and Prevention, n.d.).
Breast cancer remains a major public health
concern globally, with a staggering 685,000
reported deaths in 2020 (World Health Or-
ganization, n.d.).
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Stages

Breast cancer is classified into distinct
stages, illustrated in Figure 1, that denotes
its progression and severity, offering crucial
insights for diagnosis and therapeutic strate-
gies. Starting with stage 0, or ductal carcino-
ma in situ (DCIS), the cancer remains non-
invasive, localized within the breast’s ductal
structures, yet, around 40% of DCIS cases
can evolve into invasive forms (Trayes & Co-

Section 2. Biology

kenakes, 2021). Stage I marks the onset of
invasive breast cancer, subdivided into stag-
es IA and IB. Specifically, stage IA pertains
to tumors up to 2 cm contained within the
breast and lacking lymph node involvement.
Conversely, stage IB is characterized by the
absence of a primary breast tumor but fea-
tures small cancer cell clusters (0.2 mm to
2 mm) in the lymph nodes (Breast Cancer
Stages, 2019).

Figure 1. Stages of Breast Cancer

The stages of breast cancer range from
0 to IV numerically. Stage 0 denotes a can-
cer-free breast clear of any cancerous migra-
tion of abnormal cells. This stage demon-
strates that the cancer is in situ, or present
where it first appeared. The strength of the
tumor’s development increases from stages
I through IV. Stage IV indicates that the can-
cer has progressed to nearby or distant body
organs (Coughlin, 2019).

Stage II of breast cancer is categorized into
two distinct sub-stages: IIA and IIB. In stage
ITA, the tumor exceeds 2 mm but not 5¢cm in
size and involves one to three axillary lymph
nodes near the breast bone. Stage IIB is char-
acterized by a tumor either more prominent
than 5cm or 2 ecm — 5em with involvement of
four to nine axillary lymph nodes, signifying
a more extensive spread (Giammarile et al.,
2022). Stage III, on the other hand, indicates
a more advanced stage where cancer has in-
vaded the skin of the breast or the chest wall,
exceeding 5cm in size, with the possible in-
volvement of ten or more axillary lymph nodes
or lymph nodes above or below the collarbone.
The severity and spread continue to escalate
through stages I to IV (Breast Cancer Treat-
ment, 2021). Stage IV, known as metastatic
breast cancer, marks the progression where
the cancer cells have metastasized beyond the
breast to distant organs such as the lungs, liver,

SrhpE

Carmyma 1 h

kb
or brain. This pattern of progression illustrates
the systematic manner in which breast cancer
evolves and expands, with each stage signify-
ing a more complex and extensive spread of
the disease (Breast Cancer Treatment, 2021).

Treatments

The treatment paradigms for breast cancer
are stratified based on the stage and molecu-
lar characteristics of the malignancy. In cases
of DCIS, management options may include
lumpectomy followed by radiation therapy or
mastectomy, with additional endocrine ther-
apy if the lesion is estrogen receptor-positive
(Breast Cancer Treatment, 2021). For early
invasive stages (Stages I, ITa, IIb) and locally
advanced stages (Stages Illa, IIIb, IIIc) that
are nonmetastatic, a three-phase approach is
typically employed. The preoperative phase
may involve systemic therapies such as en-
docrine or immunotherapies, contingent on
the expression of estrogen, progesterone, or
ERBB2 receptors (Kerr et al., 2022). Con-
versely, preoperative chemotherapy is indicat-
ed for tumors lacking these receptors. Surgical
intervention may encompass a lumpectomy,
accompanied by radiation if complete excision
with satisfactory cosmetic outcomes is achiev-
able, or a mastectomy otherwise. The postop-
erative phase integrates a multidisciplinary
approach, consisting of radiation, endocrine
therapy, immunotherapy, and chemotherapy,

9 UNMASKING GENETIC VULNERABILITIES IN BREAST CANCER
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tailored to the tumor’s unique molecular pro-
file and clinical context (Breast Cancer Treat-
ment, 2021).

These therapeutic interventions, each
with its unique pharmacological mecha-
nisms, carry distinct adverse effects that vary
in severity and manifestation. Immunother-
apy may lead to fatigue and nausea, but can
also result in more critical complications
such as left heart dysfunction and myelosup-
pression (Fisusi & Akala, 2019). Chemother-
apy, targeting rapidly dividing cells, can in-
duce a broad spectrum of side effects ranging
from bone marrow suppression, electrolyte
abnormalities, gastrointestinal distress, al-
opecia, and myelosuppression to acute and
delayed cardiotoxicity and peripheral neu-
ropathy (Rossi et al., 2019). Endocrine ther-
apy, which modulates hormonal pathways,
may be associated with hot flashes, an elevat-
ed risk of thromboembolism and uterine can-
cer, myalgias, and osteoporosis-related bone
fractures. Additionally, agents that modify
bone metabolism can induce fatigue, heart-
burn, gastrointestinal symptoms, peripheral
edema, hypophosphatemia, and osteonecro-
sis of the jaw. The diverse nature of these side
effects underscores the complexity of cancer
treatment and necessitates a personalized,
multidisciplinary approach to manage and
mitigate these challenges (Rossi et al., 2019).

Gene

The phosphatase and tensin homo-
log (PTEN) gene, situated on chromosome
10g23.31, has been the focus of our investi-
gation for its relationship with breast cancer
(Yehia et al., 2020). PTEN, under normal
physiological conditions, functions as a tumor
suppressor by controlling cellular prolifera-
tion (see Figure 2). Its germline mutations are
implicated in Cowden syndrome, a rare disor-
der characterized by an increased predisposi-
tion to both malignant and benign tumors in
multiple organs, including breasts, digestive
tract, thyroid, uterus, and ovaries. In a sep-
arate investigation conducted by a different
laboratory, (Zhang et al., 2013), PTEN expres-
sion was detected in 57.5% of patients diag-
nosed with breast carcinoma. Their analysis
revealed a low occurrence of PTEN mutations,
with only one instance identified among 45
sporadic breast cancer cases. The researchers
in that study postulated that PTEN promot-
er methylation might have been the primary
mechanism contributing to the decreased ex-
pression of PTEN. The findings from this dis-
tinct study further reinforce the critical role
that PTEN plays in the tumorigenesis, pro-
gression, and prognostic evaluation of breast
cancer, and provide additional insights into
the complex genetic landscape of this disease
(Alvarez-Garcia et al., 2019).

Figure 2. Detailed schematic of PTEN lipid phosphatase activity
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PTEN, a critical tumor suppressor pro-
tein, functions by selectively targeting the
inositol ring at the 3™ position of phospha-
tidylinositol-(3,4,5)-triphosphate (PIP3).
Through its enzymatic action, PTEN dephos-
phorylates PIP3, effectively converting it into

phosphatidylinositol-4,5-bisphosphate
(PI(4,5) P2). This activity serves as a crucial
regulatory mechanism in cellular pathways,
especially those related to cell growth and
survival (Chow & Salmena, 2020).

SNPs

Single Nucleotide Polymorphisms (SNPs)
represent individual positions in the human
genome where the nucleotide varies across
different individuals, constituting the most
prevalent form of genetic variation. In the
context of non-familial breast cancer, SNPs
are significant contributors, accounting for
approximately 16% of genetic risk (He et al.,
2019). Specific to SNP18, its potential as a
predictive marker for breast cancer (includ-
ing invasive and ductal carcinoma in situ)
was investigated in a cohort of 9363 wom-
en (mean age of 59, ranging from 46 to 73
years), (Su et al., 2021) Among these wom-
en, 466 were diagnosed with breast cancer
(271 prevalent; 195 incidents). The predic-
tive power of SNP18 remained consistent
whether unadjusted or adjusted for mam-
mographic density and traditional risk fac-
tors, with odds ratios per interquartile range
of 1.56 (95% CI, 1.38-1.77) and 1.53 (95%
CI, 1.35-1.74), respectively.

Importantly, the observed risks are close-
ly aligned with expected values, as indicated
by an adjusted observed-to-expected odds
ratio of 0.98 (95% CI, 0.69—1.28) (Roberts et
al., 2023).

The continued study and identification
of SNPs may revolutionize personalized care
in breast cancer management. This offers a
further refinement of risk classification and
holds the potential to integrate seamlessly
with established risk-assessment strategies
such as family history and phenotypic eval-
uations (Fagny et al., 2020). SNP analysis is
especially pertinent for women at high risk,
who may seek genetic information to inform
their choices about preventive or risk-reduc-
ing interventions. This approach to person-
alized risk assessment opens new avenues
in breast cancer care, harnessing genetic in-

11

sights to augment clinical decision-making,
particularly among those most vulnerable to
the disease (Howe et al., 2014).

Methods

The human genome reference sequence is
an invaluable asset for contemporary genom-
ics research, allowing for the examination of
genetic polymorphisms across different indi-
viduals. In the present study, sequence reads
from both BRCA patients and healthy controls
were analyzed. The human reference genome,
specifically chromosome 12 from Ensembl
Release 104, was downloaded to facilitate the
comparison of genetic variants relevant to our
study (Cunningham et al., 2021).

The Sequence Read Archive (SRA) se-
quences (PRJNA933635) were selected,
adhering to the library strategy and com-
prehensive study design. The files were ac-
quired using the fastq-dump tool from the
SRA Toolkit (v2.10.7) (NCBI, 2021) and
processed using terminal commands. The
quality of the sequence reads was scrutinized
with the FastQC tool (v0.11.9) to ensure the
robustness of our analysis (Andrews, 2010).
Following this, the sequences were refined
using Trimmomatic (v0.39), and regions
with poor base quality (Phred quality score
< 33) were identified and addressed (Bolger
etal., 2014).

For alignment with the human reference
genome, Bowtie2 (v2.4.2) was employed, fol-
lowed by indexing of the reads (Langmead
and Salzberg, 2012). The output in SAM for-
mat was then converted into a more succinct
Binary Alignment/Map (BAM) file using
SAMtools (v1.11) (Li et al., 2009). Subse-
quent sorting and read coverage calculations
enabled the assessment of coverage depth
and identification of regions with potential
genetic polymorphisms. Single nucleotide
polymorphisms (SNPs) were discerned uti-
lizing the BCF tools from the SAMtools suite,
with subsequent filtering for high-quality
variants through BCFTools (v1.11).

Statistical associations between variants
in the BRCA cohort and the control cohort
were appraised via RStudio, utilizing chi-
square tests for categorical variables evalua-
tion. The contingencies were structured, and
chi-square statistics and p-values were calcu-
lated to quantify discrepancies and ascertain
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statistical significance. A significant associa-
tion (p < 0.05) emerged between the variants
and the BRCA cohort, furnishing substantial
evidence to refute the null hypothesis.

In RStudio, necessary libraries were load-
ed, and the datasets for both cohorts were
prepared and merged for statistical testing.
Specific code implementation details are de-
scribed, including the condition check for
saving significant association data to a file
named “significant_association.csv”.

To correlate SNP accession numbers with
genetic consequences, Ensembl was accessed
via a Python script. SNP information was
retrieved from the BCF file and cross-refer-
enced with Ensembl REST API, including
attributes such as genomic location, alleles,
and potential consequences. The process was
automated using Python, ensuring efficiency
and accuracy, and the results were integrated
into a tab-separated file for further inquiry.

Section 2. Biology

All Python scripts, including those em-
ployed for sequence read analysis and En-
sembl access, are publicly hosted on GitHub
(https://github.com/crisprmax/SNP-identi-
fier-Python), complete with documentation
and execution instructions.

Results

SNP Distribution Across Genetic Vari-
ants

Upon analysis of the SNP distribution (Fig-
ure 3), it is evident that the highest prevalence
of SNPs is associated with unknown variants.
This is succeeded by the missense variant in
terms of SNP frequency. Interestingly, the in-
tergenic variant demonstrated the minimal
number of SNPs. While intergenic variants
are typically common, the observed low SNP
count could be an outcome of stochastic varia-
tion or may warrant further investigation into
the sampling or sequencing processes.

Figure 3. Distribution of SNPs across distinct genetic variants. The data reveals
a predominant occurrence of SNPs in unknown variants, succeeded by missense
variants, with the intergenic variants exhibiting the lowest frequency
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Characterization of Genetic Vari-
ants

Four principal genetic variants were de-
lineated in this study:

1. Intergenic Variant: This variant rep-
resents sequence variations situated between
genes within the intergenic regions.

2. Non-coding Transcript Exon Variant:
Predominantly, these variations arise due to

unknown

intron variant missense variant

exon skipping events at either the first or last
exon, potentially leading to the absence of
start or stop codons.

3. Intron Variant: Introns play a pivotal
role in diversifying the proteins produced
from a gene’s mRNA molecules. They can
give rise to non-coding RNA and enable a
plethora of protein varieties or differential
protein levels specific to a cell type. Their
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presence augments the evolutionary rate, fa-
cilitating the genesis of novel genes via exon
duplication.

4. Missense Variant: Missense mutations
can modulate DNA-transcription factor in-
teractions, subsequently altering protein ex-
pression patterns.

Analysis of Unique SNPs in Genes

From the comprehensive analysis delin-
eated in Table 1, it becomes evident that a sig-
nificant portion of the unique SNPs, amount-
ing to 127, are linked with genes that remain
uncharacterized or have not been extensively
studied in the current genetic landscape. This

highlights a vast realm of the genome that
warrants further investigation for its potential
roles in various biological processes. In stark
contrast, the PTEN gene, a pivotal regulator
integral to numerous cellular pathways in-
cluding cell growth, division, and apoptosis,
showcased a mere single unique SNP. The lim-
ited genetic variability within PTEN is indica-
tive of its conserved nature through evolution-
ary timelines. Such conservation suggests that
any perturbation or mutation within this gene
could lead to significant cellular anomalies,
reinforcing its indispensable role in maintain-
ing cellular homeostasis and integrity.

Table 1. Distribution of unique SNPs across various genes. Notably,
the PTEN gene exhibits a single unique SNP, while a significant fraction
of SNPs are associated with genes that remain uncharacterized

Gene Name Gene Function Total Unique SNPs
none none 127
none novel transcript 50
none general transcription factor IIi (GTF2I) pseudogene 42
MTPAP mitochondrial poly(A) polymerase 27
none zinc finger protein pseudogene 24
SGMS1-AS1 SGMS1 antisense RNA 1 22
C10o0rf143 chromosome 10 open reading frame 143 20
BMS1 BMSI1 ribosome biogenesis factor 18
AGGF1P2 angiogenic factor with G-patch and FHA domains 1 17
pseudogene 2

IMPDHI1P5 inosine monophosphate dehydrogenase 1 13
pseudogene 5

GOLGA2P6 GOLGA2 pseudogene 6 13

OLMALINC ohg.odendrocyfce maturation-associated long inter- 13
genic non-coding RNA

CTNNA3 catenin alpha 3 10

LRRC37A6P leucine rich repeat containing 37 member A6, 9
pseudogene

ACTA2 actin alpha 2, smooth muscle 8

PTEN phosphatase and tensin homolog 1

Discussion:

The exploration into various genetic vari-
ants and their influence on breast cancer pro-
vides critical insights into the intricate dy-
namics of the genome. Genetic variants, as
showcased by this study, can have multifaceted
consequences such as altering protein function.

Variants and Their Implications

o Intergenic Variants: The observed

reduced number of SNPs in intergenic
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regions, as delineated from Figure 3,
raises intriguing possibilities specific
to breast cancer genetics. Given that
these regions might be evolutionari-
ly conserved, alterations within them
could be indicative of crucial regula-
tory or structural roles that, when dis-
rupted, may predispose individuals to
breast cancer. Alternatively, changes
in these regions might not manifest
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immediately in the breast tissue phe-
notype, thereby evading early detec-
tion and potentially allowing for un-
noticed progression of the disease.

e Non-Coding Transcript Exon
Variants: In the context of breast
cancer, potential alterations, such as
the loss of start or stop codons, can
lead to aberrant protein synthesis.
These truncated or elongated proteins
may disrupt normal cellular path-
ways, potentially driving oncogene-
sis or promoting tumor progression.
Recognizing these variants is vital as
they could be linked to specific breast
cancer subtypes or influence respon-
siveness to treatments.

e Intron Variants: Introns, given
their role as recombination hotspots,
can be instrumental in breast cancer’s
genetic landscape. Their capacity to
enable new exon combinations sug-
gests they might contribute to the ge-
netic heterogeneity observed in breast
tumors. Such diversity can impact
treatment outcomes, where certain
combinations could confer resistance
to standard therapies or lead to more
aggressive disease forms;

e Missense Variants: These variants
hold particular importance. A single
amino acid change, especially in genes
pivotal to breast cell regulation, can
profoundly influence the cell’s behav-
ior. Whether it leads to loss of tumor
suppressor functions, enhancement
of oncogenic pathways, or introduces
novel, detrimental functionalities, un-
derstanding these missense mutations
becomes paramount. Their study can
not only aid in early diagnosis but also
in tailoring treatments specific to the
genetic makeup of the tumor.

Insights from SNP Distribution

The SNP distribution across various

genes offers some intriguing observations.
The observation that PTEN, a gene integral
to many cellular functions, exhibited just a
single unique SNP suggests its genetic resil-
ience. This limited variability further under-
scores the likely catastrophic consequences
mutations in this gene could precipitate. On
the other hand, genes with a higher number
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of SNPs could either be mutating rapidly or
have regions that don’t impact their function
significantly when altered.

Limitations and Future Directions

While this study has provided valuable in-
sights, it is essential to acknowledge its lim-
itations. For instance, the number of SNPs
in a gene does not necessarily correlate with
its importance or functionality. Additional-
ly, the effects of these SNPs at a phenotypic
level were not explored. Future studies could
delve deeper into the functional implications
of these SNPs, especially in genes with high
SNP counts. It would also be worthwhile to
investigate the broader evolutionary signifi-
cance of these variants and their role in spe-
cies adaptation and survival.

As advancements in technology continue
to drive down the costs of DNA sequencing,
it is anticipated that an increasing number
of individuals will have access to detailed
genetic profiling, enabling the identification
of specific SNPs. If their genetic profiles ex-
hibit SNPs aligned with those identified in
this study as predisposing factors for breast
cancer, these individuals could benefit from
more frequent screenings, enhancing early
detection and diagnosis. Empowered with
this knowledge, they can proactively adopt
lifestyle modifications, such as tailored ex-
ercise regimens and dietary changes, to mit-
igate risks and potentially prevent the onset
of breast cancer.

Investigating these genetic variants holds
significant importance in the realm of medi-
cal science. Such variants can equip clinicians
with the tools to detect breast cancer at earlier
stages, given that genetic modifications can
predispose cells to aberrant growth patterns
that culminate in malignancies. It is notewor-
thy that most DNA alterations precipitating
cancer manifest within genes. These genes
harbor essential instructions for the synthesis
of proteins or specialized RNA entities, such
as microRNA, underscoring their pivotal role
in cellular function and integrity.

Conclusion:

This investigation offers an in-depth ex-
ploration of the genomic nuances linked to
breast cancer, elucidating the roles of distinct
genetic variants in both the initiation and ad-
vancement of the disease. The pronounced
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SNP patterns in genes, particularly in the
likes of PTEN, delineate potential genomic re-
gions of vulnerability and stability pertinent
to breast cancer. The observed constrained
genetic variability in pivotal genes accentu-
ates the profound impact that even subtle
genomic alterations can exert on breast can-
cer susceptibility and its subsequent trajecto-
ry. These genetic variations transcend mere
random genomic aberrations; they serve as

central determinants in the breast cancer
continuum, shaping individual predisposi-
tion, disease progression, and therapeutic
responsiveness. As we progressively decode
the multifaceted breast cancer genomic land-
scape, we edge closer to tailored diagnostic
and treatment modalities, envisioning a fu-
ture where breast cancer’s predictability and
management are significantly enhanced, if
not its outright prevention.
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Abstract

The detrimental impact of heavy oil fractions is attributed to the formation of a mechanical
barrier between seeds, the root system, and the surrounding environment, hindering water-air
and nutrient regimes. Soil biota also experiences significant suppression. Oil-contaminated
soils undergo various transformations depending on the composition and duration of pollut-
ant exposure, leading to changes in soil structure and even the compositional makeup of oil.
This study presents the results of soil samples with high concentrations of oil fractions. It is
established that oil-contaminated soils undergo substantial structural changes under environ-
mental influence, including agglomeration with the formation of long hydrocarbon chains and
difficult-to-break complexes. This should be considered in the development of soil remedia-
tion methods for oil contamination. Additionally, this factor serves as a continuous source of
hydrocarbon pollution in the atmosphere. A mechanism for the action of this phenomenon is
proposed.
Keywords: oil-contaminated soil, oil hydrocarbons, solvent, volatile components, chroma-
tography

Introduction

The oil industry is recognized as a pollut-
er of the natural environment, causing dam-
age to the biosphere. Specific areas, due to
oil spills, approach ecological disaster zones.
There is a threat of sustainable, often irre-
versible, transformation of natural environ-
ment components when ecosystems’ normal
functioning is disrupted, affecting the life
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processes of plants, animals, and humans.
Oil pollution is accompanied by changes in
the physical, chemical, and biological prop-
erties of soils. Natural soil self-purification
from oil contamination can take decades.
Traditional methods of restoring oil-contam-
inated soils (burning, burying) are not only
inefficient but also environmentally harmful
(Babaev, E.R., 2018).
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Burning oil products affect vegetation and
animal populations; pyrolysis of oil and its
components results in toxic polycyclic aro-
matic hydrocarbons. Covering oil spots sharp-
ly reduces the speed of oil destruction, creates
an unfavourable anaerobic environment, and
so on. Therefore, finding environmentally
and human-friendly means and methods of
bioremediation for oil-contaminated soils be-
comes particularly relevant. Changes in soil
properties due to oil pollution and the speed
of oil destruction are determined not only by
the pollutant dose but also significantly by the
initial microbiological activity of the soil (Ma-
caulay, B.M., & Rees, D., 2014).

Soil pollution with oil leads to a sharp
change in its properties: the soil becomes
hydrophobic, causing a sudden change in
its agrophysical and especially hydro-phys-
ical properties (Rakhmanova, G.F., Sharon-
ova, N.L., & Degtyareva, I.A., 2016). The
carbon-to-nitrogen ratio is severely disrupt-
ed, and the content of plant-available nutri-
ents (nitrate nitrogen, mobile phosphorus,
exchangeable potassium) decreases. These
changes, along with the direct toxic impact of
pollutants on plants, are the cause of death
and reduced productivity of agricultural
crops on contaminated soils. Light fractions
of oil, in particular, exhibit strong phytotox-
ic effects (Pikovsky, Y.I., Ismailov, N.M., &
Dorokhova, M.F., 2015).

The harmful impact of heavy oil fractions
is caused by the formation of a mechanical
barrier between seeds, root systems, and
the surrounding environment, hindering
water-air and nutrient regimes. Soil bio-
ta also experiences significant suppression.
The effect of oil on soil organisms is large-
ly determined by its concentration. In low
concentrations, oil has a stimulating effect
on soil biota as it serves as an energy sub-
strate for a large group of microorganisms
and contains substances that stimulate plant
growth and development. Severe soil oil pol-
lution is accompanied by acute toxic effects
on living organisms, especially in the initial
period after contamination (Orudzheyv, E.F.,,
Avdotin, V. P., & Bryanskaya, I. P., 2018).

The soil cover, a fundamental element of
the landscape, is the first to bear the “ecolog-
ical impact”. Developing a methodology to
combat soil pollution with oil and oil products
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is an extremely complex matter (Theoharides,
K. A., & Suberg, M., 2019). Soil reactions to oil
pollution and their sensitivity to these pollut-
ants differ in various soil zones and within as-
sociated landscapes. The main factors include
the chemical composition of the contaminant,
soil properties and composition, and the phys-
ico-geographical conditions of the area.

Soil is a challenging object of analysis, and
its organic part is complex and diverse in com-
position. Any soil contains 1 to 15% organic
matter depending on the soil type. Humus con-
stitutes 85—90% of the total organic matter in
the soil. Additionally, soils contain nonspecific
substances such as fats, carbohydrates (cellu-
lose, pectins, pectosans, mannans, etc.), pro-
teins, amino acids, amides, lignins, tannins,
terpenes, resins, etc. (Zhang, J., Fan, S., Yang,
J., Du, X,, Li, F., & Hou, H., 2014). Therefore,
when choosing a solvent, the complex chem-
ical composition of both the determined sub-
stance (oil product) and the investigated object
(soil) must be taken into account.

The impregnation of soil mass with oil
leads to changes in the chemical composition,
properties, and structure of the soil. This pri-
marily affects the humus horizon, where the
carbon content sharply increases, but the soil’s
properties as a nutrient substrate for plants
deteriorate. Oil products cause the formation
of a stable hydrophobic film, thereby disrupt-
ing the recirculation and exchange of nutrients
through the soil. In the soil profile, changes in
redox conditions are possible, an increase in
the mobility of humic components, and cer-
tain trace elements (Barrosa, F. C. de F., Vas-
concellos, L. C. G., Carvalhoc, T. V., & Nasci-
mento, R. F., 2014). Volatile components of oil
(substances with a boiling point up to 200 °C)
hold a significant place among petroleum-de-
rived substances polluting natural objects.
These compounds constitute a substantial
portion (20—-30%) of the oil composition and
are the primary components of many widely
used petroleum products (gasoline, diesel fuel,
etc.). These compounds are highly toxic and
relatively resistant to biodegradation, making
them more migratory within landscapes com-
pared to other oil hydrocarbons.

However, the mechanisms of redistribu-
tion of a broad spectrum of individual volatile
organic substances from oil remain poorly re-
searched in ecosystems. It is believed that the
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self-cleaning rate of soils from volatile hydro-
carbons (VHC) through physical evaporation
is sufficiently high, and their study is generally
not given due attention (Zhang J., Fan S., Yang
J.,DuX, LiF., Hou H., 2014). Most common-
ly used methods for assessing oil pollution do
not involve determining the composition and
content of volatile components, as they in-
clude analytical operations such as soil drying
and solvent evaporation after oil product ex-
traction. Currently, there is insufficient data on
the composition and content of light oil com-
ponents in soils and adjacent environments.
The content of VHC in oil-contaminated
soils is influenced by various processes, such
as physical evaporation, radial and vertical
migration, biodegradation, and may be asso-
ciated with differences in the redistribution
and transformation of volatile hydrocar-
bons on different elements of the meso relief
(Francisco Claudio de Freitas Barrosa, Luiz
Constantino Grombone Vasconcellosb, Técia
Vieira Carvalhoc, Ronaldo Ferreira do Nasci-
mentoa Removal 2014). The high mobility
of volatile oil products can increase the risk
of secondary contamination of water bodies
through transport with surface and soil wa-
ters from adjacent areas. When entering riv-
ers and lakes, oil products can concentrate
at the interface between the water and bot-

tom sediments and in the bottom sediments.
Consequently, a high content of soluble and
hard-to-oxidise oil hydrocarbons in the wa-
ter may be sustained for a long time due to
the influx from bottom deposits.

Research method

In the scope of investigating the long-
term negative impact of oil pollution on soil
ecosystems, we conducted laboratory studies
on the specific composition and concentra-
tion of petroleum products. These studies
were based on chemical methods: extraction
using organic solvents, ignition to determine
volatile components, and gas-liquid chroma-
tography.We took samples from two oil-con-
taminated soils of different degrees from the
“Balahanyneft” field. The samples were col-
lected from the well area at two different lo-
cations on April 4, 2023.

We studied the processes of extracting
petroleum products from the samples using
various solvents: benzene, n-hexane, and
toluene. For this, we took samples 1 and 2,
placed them in a flask, added one of the sol-
vents, stirred in a flask with a reflux condens-
er for 3 hours at a temperature of 21-22 °C.
The extraction for each sample was repeated
three times. Then, the extracts were com-
bined and the solvent was evaporated.

Table 1. Amount of Extracted Petroleum Products by Extraction
Method from Oil-Contaminated Samples,%

Solvents Samples 5

Benzene 0.48% 0.12%
Hexane 0.47% 0.11%
Toluene 0.65% 0.18%

The obtained samples of petroleum prod-
ucts after extraction were analysed using
gas-liquid chromatography. Among the cur-
rently available monitoring methods, the most
promising one with simultaneous decryption
of the chemical composition is gas chroma-
tography with flame ionisation, allowing the
determination of individual components in a
mixture of petroleum products, making this
analysis method indispensable. Therefore, the
samples of extracted petroleum products were
analysed using the mentioned method.
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Analysis of results

Despite the potentially high self-clean-
ing rate of contaminated soils from volatile
hydrocarbons through physical evaporation
in the climatic conditions of our region, and
considering the limited data on the composi-
tion and content of light components in soils
and similar environments at the moment, we
decided to determine the composition and
content of volatile components. The content
of these components is significant, reaching
up to 0.56%, and these compounds are char-
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acterized by high toxicity, relative resistance
to biodegradation, and migratory capability
in the soil compared to other hydrocarbons.
The mechanisms of their distribution in eco-
systems remain poorly studied.

For a qualitative and quantitative char-
acterization of the degree of contamination
of samples with light-volatile hydrocarbons,
we conducted the following studies. We took

Section 3. Chemistry

5 portions of each sample, placed them in
porcelain crucibles, and subjected them to
ignition at 100, 200, 300, 400, and 500 °C.
Initially, we obtained data on the moisture
content of these soil samples, followed by the
evaporation of hydrocarbons with different
boiling temperatures. Essentially, we studied
the content of light-volatile components. The
data are presented in Tables 2 and 3.

Table 2. Content of Volatile Components in the Sample, g/ml

Temperature, ° C

Samples 100 200 300 400 500
A 0.17 0.19 0.38 0.52 0.55
B, 0.19 0.24 0.40 0.51 0.53
C, 0.16 0.23 0.38 0.53 0.55
D, 0.17 0.23 0.22 0.4 0.51
E, 0.18 0.20 0.42 0.55 0.56

Table 3. Content of Volatile Components in the Sample, g/ml
Samples Temperature, ° C
P 100 200 300 400 500
A, 0.22 0.24 0.34 0.49 0.53
B, 0.24 0.25 0.39 0.48 0.50
C, 0.20 0.22 0.35 0.43 0.44
D, 0.21 0.24 0.38 0.41 0.43
E, 0.22 0.23 0.32 0.34 0.36
Figure 1. Content of Volatile Components
g/ml 0,6 -
0,5 -
04 -
03 -
0,2
0,1 -
O T T T T T 1
0 100 200 300 400 500 600
t.,% C Axis name
Conclusion nents significantly vary depending on the

The research findings revealed that the
content and composition of volatile compo-

sampling location of soils and the duration
of contamination. Alongside heavy hydrocar-
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bon fractions, the taken samples contain a
certain amount of moisture and volatile toxic
hydrocarbons (ranging from 0.17 to 0.56%).

Despite the existence of various meth-
ods for cleaning oil-contaminated soils, ex-
traction remains the most effective physi-
co-chemical method to date. In the future,
we plan to enhance its efficiency through ad-
ditives. In this study, organic solvents were
applied as extractants, extracting petroleum
products up to 0.65%. The extracted petro-
leum products can undergo additional indus-
trial processing.

Even if land plots containing a large
amount of petroleum products do not oc-
cupy extensive areas in a territorial context,
they serve as constant sources of environ-
mental pollution. Oil-contaminated soil mix-
tures with a high coefficient have the ability
to form stable complexes, which, due to the
gradual decay of heavy hydrocarbons over
an extended period, become sources of hy-
drocarbon emissions. Considering that these
sources of environmental pollution are lo-
cated in densely populated areas of the Ab-
sheron Peninsula, eliminating these sources
makes their urgency even more acute.
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Abstract

Raw dry-cured hams are highly valued and sought-after foods, the gastronomical identity of
which is closely correlated to the climatic and geographical characteristics of the region of their
production. The goal of the present study is to observe over time the oxidative transformations
in the meat lipids of nitrite-free raw dry-cured pork leg during drying and maturing for 8, 18
and 36 months in natural drying-air conditions.

Prolonged maturation and drying of hams resulted in statistically meaningful differences in
the ratios of PUFA and MUFA compared to SFA in meat lipids, which differences was observed
to be more significant between samples aged 8 and 18 months, compared to the differences
between samples aged 18 and 36 months. As drying and maturation progresses, the values of
TBARs demonstrate tendency to go down and this tendency is more pronounced during the
period 18+36 months (p < 0.05). The complex analysis of the obtained results for the oxidative
changes in the lipid fraction of the hams and their sensory perception shows that the duration
of maturation over 18 months has a negative impact on the development of the aromatic and
flavor properties as well as the sensory perceived value of these products.

Keywords: dry meat products, lipid oxidation, PUFA, MUFA, SFA, organoleptic quality
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T Kadenpa Texnomoruu mMsca 1 poiObl, TeXHOTOTHUECKHI (haKyIbTeT,
YHUBepcuTeTa NUIIEBBIX TeXHOIOTHH, [110BauB, Bosrapus

2YuuBepcuteT uM. mpod. a-pa Ac. 3nataposa, Kosutemk o typusmy, rop. Byprac, Bosrapus

AHHOTaAIUA

CoIpoBsiieHble OKOPOKA SIBJIAIOTCA BBICOKO IEHUMBIMU U BOCTPEOOBAHHBIMU ITPOJIyKTaMH,
cBoeoOpa3ue KOTOPBIX TECHO CBA3aHO C KJIMMaTHYeCKUMHU U reorpaduueckuMu 0cCOOeHHOCTAMU
pervuoHa ux npousBozcTBa. 1{esb JaHHOUM paboThI — OTCIEAUTH OKUCIUTEIIbHBIE IIPEBPAIleHUs
B MACHBIX JINITU/IAX OE3HUTPUHOTO ChIPOBAIEHOTO CBUHOTO OKOPOKA IIPU BAJIEHUU U CO3peBa-
Hud B Teuenue 8, 18 u 36 mecsaues B natural drying-air conditions.

YBesinueHue CpoKa CO3pPEBAHUA U CYIIKU BETYUHBI BOJUT K CTATUCTUYECKU 3HAYNMBIM
pasnnuuaMm B cootHomeHnu PUFA u MUFA 1o cpaBHeHuo ¢ SFA B MACHBIX JIMNIUJIAX, YTO
ObL10 OOJIee CylleCTBEHHBIM MeXy oOpasiamMu B Bo3pacre oT 8 710 18 mecsIeB 1o cpaBHe-
HUIO ¢ 0Opa3naMu B Bo3pacte ot 18 10 36 mecauyes. 1o Mepe mporpeccupoBaHUs CyIIKU U CO-
3peBaHus 3HaueHUs1 TBARS ITOKa3bIBAIOT TEH/IEHIINIO K CHIKEHUIO, ITPUUEM 3Ta TEHAEHITUS
OoJsiee BhIpaskeHa B nepuot 18+36 mecsnes (p < 0,05). KoMmmiekcHbIN aHAIN3 MTOJTyYeHHBIX
pe3yJabTaTOB 00 OKUCIUTEIbHBIX U3MEHEHUAX JIMIUHON GpaKIIMU BETUNHBI U UX CEHCOPHOM
BOCIIPUATHU I10KA3aJ, YTO IIPOJIOJIPKUTEIBHOCTh cO3peBaHusA Oosiee 18 mecsAIeB HeraTUBHO
BJIMSIET HA Pa3BUTHE aPOMAaTO-BKYCOBBIX CBOMCTB U CEHCOPHYIO OLIEHKY 3TUX IIPO/IYKTOB.
KiroueBble cjaoBa: cyxue MAcHble NpodyKmbl, okucaeHue aunudos, ITHXKK, MUFA, SFA,

opezaHo/z1enmu4vecKue Kkaivecmeda

Beeaenue

CoIpoBsijieHas BeTYMHA 3TO BBICOKO Iie-
HHUMBbI€ ¥ BOCTPeOOBaHHBIE MMPOAYKTHI, HAEH-
TUYHOCTb KOTOPBIX TECHO CBSI3aHA C KJIMMa-
TOM U TreorpauuecKuMH OCOOEHHOCTSMU
peruona ux npoussoactsa (Toldra, 2004).

B dopMupoBaHHMM CEHCOPHOTO Ka-
YecTBa CHIPOBSJIEHOM BETYHUHBI BaKHYIO
pPOJIb WTPAIOT MPOTEKAIOIIHE JIUIOJIUTH-
YeCKHe U OKHUCJIUTEJIbHBIE IPOIECCH BO
BHyTpuMbIIIeuHbIX sunugax (Harkouss et
al., 2015; Salazar et al., 2013; Salazar et
al., 2016; Wei et al., 2023). ITonyueHHbIE
TUJIPOJIN30M  JIUIHUJIOB HEHACBIIeHHbIE
CBOOO/IHBIE JKHUPHBIE KHUCJIOTHI SIBJISIOTCS
JIETKUM CyOCTpaTOM /IJIsi OKUCJIEHUS B MsiC-
HOH cHcTeMe. B TeXHOJI0rn4ecKoM acIeKkTe
MIPOTEKaHWE PEeAKITUH OKUCIEHUs JINITHI0B
UTPAET Ba’KHYI0 POJIb HE TOJIBKO JIJIsS Opra-
HOJIEIITHYECKHUX KadyecTB, HO U JJIA IIUTa-
TEJILHOTO U 37I0POBOTO 00pasa 3TUX CBIPO-
BSJIEHBIX MSICHBIX ITPOAYKTOB. HUTPUTHI U/
WIX HUTPATHI HCIOJB3YIOTCA O MHOTHUM
TEXHOJIOTUYECKUM MPUYUHAM IIPH IPOU3-

23

BOJICTBE MSCHBIX IIPOAYKTOB, BKJIIOYAs KX
auTrnokcumadnTHel norteHnuan (Honikel,
2008). Bonpeku 3TOMYy, B HEKOTOPBIX Tpa-
JUIIVOHHBIX BETUYMHAX, TAKUX KAK BETYU-
Ha Ilapma, ux He A06aBIAIOT B COJIAIIYIO
CMecCh, YTO BJIUSIET HE TOJIBKO Ha IBETOBYIO
XapaKTEPUCTUKY, HO U HA OKUCJIUTEJIHHYIO
crabunbHoCTh TnnuoB Msca (Ferrari et al.,
2007; Wakamatsu, 2022).

B HemocTaTOYHOU CTENEHU H3Y4YeHO 00-
pa3oBaHUe€ U HAKOILJIEHHE IIEPBUYHBIX U BTO-
PUYHBIX OKUCJIEHHBIX IPOAYKTOB B XOJie
JUTUTEIFHOTO IIPOIecca BSJIEHUS U CO3PeBa-
HUSI CBUHBIX OKOPOKOB, ITPOU3BOJAUMBIX 6€e3
no0aByieHUs] HUTPATOB M HUTPUTOB, U HC-
[I0JIb30BAHHE TPAJUIIMOHHBIX HATYPaJIbHbIX
CYIIMJIOK.

Bor mouemy ¢dokxycom maHHOU PabOTHI
SIBJISIETCSA OTCJIEXKUBAHUE OKUCIUTEIIBHBIX
TpaHchopMaIuil B MACHBIX JIUTIUAAX Oe3-
HUTPUTHOTO CBHIPOBSIEHOTO CBHHOTO OKO-
pOKa IIpU CYIIKE U CO3PEBAHHUU B TEUeHHE
8, 18 u 36 mecsaneB B natural drying-air
conditions.
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MarepuaJjbl 1 METObI

VccenenoBaHus IpPOBeZIEHBI C TPaJULIU-
onHo# Jiuis1 Enenckoro basikana 6osrapckoi
CBIPOBSIJIEHOM BETYMHOM, KOTOpas IPOU3-
BesieHa 0Oe3 mo00aBjieHUs HUTPUTOB U HU-
TPaTOB U BBICyIlIeHa Ipu natural air-drying
conditions. O6pa3mbl CHIPOBAIIEHOW BETYHU-
Hbl «EJjileHCKH OyT» IOJIydeHBbl OT CBUHEH,
3a0UTBIX B 12-MecsIYHOM BO3pacTe, BbIpa-
IIEHHBIX B CBUHOBOJUECKOM KOMILJIEKCE
AO «Tepaxub» — c. Hukosa KossneBo, bosra-
pus. OT ChIPBIX CBUHBIX HOKEK OTEJIAIOT Ta-
30BYIO KOCTb, OCTaBJIAS C TOJIEHBIO JIUIID He-
OOJIBIIIYI0 YacCTh TA30BOTO KpbLia (2—3 cm).
C BHelIHeW CTOPOHBI KOXKa COXpaHsAETCH,
a ¢ BHYTPEHHEH CTOPOHBI YAAIAIOTCA MATKUN
1 Ta30BbIU xup. [losyueHHBIE OKOPOKA — €O
cpenaum Becom 10,595 + 0,093 xr u pH, us-
MepeHHbIM B m Semimembranosus — 5,86 +
+ 0,05. Oxopoka HaTUPAIoT IO BCel MoBepx-
HOCTH XJIODHUCTBIM HATPUEM U OCTaBJIAIOT
JUIS TIocoJia U JI03PeBaHUA B KaMepe IIpHU
temnepaTtype 3 °C U OTHOCUTEJIbHON BJIaXK-
HocTHu Bo3zzyxa 80—90% cpokom Ha 45 HE.
ITo oKOHYaHUU I10COJIA OHU OUYUIIAITCA OT
HAIUIIIENR TI0 MOBEPXHOCTH COJIEBOU CMe-
CH, MPOMBIBAIOTCSA YUCTON MUTHEBON BOJIOU
¥ IIOCJIe CJIMBa IIOCTYIIAIOT B IOMeIleHHe,
MIO3BOJIAOIIEE JI03PEBATh U CYUIUTHCA IPU
eCTeCcTBeHHBIX air-drying conditions B r. Ese-
Ha (puc. 1). PazmernieHue CBHIPOBSJIEHBIX
OKODOKOB B 3TO IOMeIlleHUe IPOUCXOIUT
B KOHIle MecAna MapT, XxapakTepusyrollle-
rocs MPOXJAJHBIM U CYXUM BO3YXOM, IIPH
CpeHeCyTOYHBIX TeMueparypax ot 2-5 °C
1o mwoc 10-12 °C.

Jlna mpoBesleHUs] aHAJIN30B B3ATHL 00-
pasIbl BETYUHBI ,EjieHcku OyT“ B Bo3pacre
8, 18 u 36 mecAleB CyIIKH U CO3peBaHus,
MIPUYEM HCCIIeTlyeMble 00pa3Ibl CoJlepKaIu
m. Semimembranosus u m. Biceps femoris.
OO6pasnpl O6bUIH JIOCTaBJIEHBI B J1abopaTo-
pum YXT-InoBauBa B BaKyyMHOH YIIaKOB-
Ke U MPHU XOJIOMWIbHBIX ycsoBusax (<4 °C),
a 3aTeM IPOAHAJIU3UPOBAHbI B TeYeHUE
24 ygacos. Ilo kaxoMy ITOKa3aTesto IpoBe-
JIeHO He MeHee IATU NOBTOPEHUI u3Mepe-
HUH 171 0O6pasia.

IKCTPAKIMA JIUITUIHON DpaKIIU U3 HUC-
cJleJlyeMbIX 00pasloB IPOBeZieHAa MeTOZ0M
Bligh & Dyer, (1959). Ompenenenue xup-
HOKHCJIOTHOTO COCTaBa JIMIU/IOB IIPOBEJEHO
METOJIOM Ta30BOM xpomarorpaduu mnocsie
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IIpe/IBApUTEIbHON 3Tepu(UKaIyi BBICIINX
JKUPHBIX KUCJIOT HUBIMIMMU CIIUPTaMU, Me-
TAQHOJIOM, C IIeJIbI0 TOJIy4YeHUs B YCJIOBUAX
aHaynu3a Oosiee JIETy4YUX METUJIOBBIX 3(PUPOB
>kupHBIX KUEI0T (ISO 5508). MuauBuyans-
HBIU COCTaB UJEHTUDUIIMPOBAH C IIOMOIIBIO
cBUzieTesIed U, I0 OTHOCUTEJIbHOMY BpEMeHH
caepskuBaHus, moasenieH k 100% (ISO 5508).

VccnenoBaHue OKUC/IUTEIbHBIX H3Me-
HEHUH JIUIUHON (paKIUy MPOBEAEHO IO
IIOKa3aTesAM — IEPOKCUHOMY YUCITY U BTO-
PUYHBIM OKHUCJIEHHBIM TMPOAYKTAM IIyTEM
ompezieJieHUs1 THOOAPOUTYPOBBIX KUCJIBIX
peaktuBHBIX coenHeHn (TBARS).

[Tepokcu/IHOE YHCJIO YCTAHABIUBAJIOCH
CHeKTpo(OoTOMEPTUUYHO HA OCHOBE OKHCJIe-
Husa Fe** no Fe?* B mpucyrcTBuUM rujaporie-
poKcusiIoB U 00pa30BaHUSA IBETOBOI'O KOM-
IJIeKca Mexx/1y nosiyueHHbIMH Fe®* monamu
u SCN (Tuonumanar), cjaeays peKoMeH/Ialu-
am Hornero-Méndez et al. (2001).

Tro6apOUTYpOBOKUCETUHHBIE PEAKTUBO-
CIIOCOOHBIE COeIUHEHU OIpeiesIeHbl 110 Me-
TO/y, onmucaHHOMy SoOrensen & Jorgensen,
(1996).

CeHCOpHBIN aHA/JIN3 NIPOBEJIEH JlerycTa-
IUOHHOM KOMHCCHEH U3 9 4ejIoBeK, BKJIIO-
YaroIIen dKCIepToB U3 obsiactu Msca. B Hel
OCHOBHBI€ IT0Ka3aTeJIu OLeHKU JieATcsa Ha 4
OCHOBHBI€ KaTeropuu: 1. BHEIIHUH BUJT U pas-
pe3aHHas MOBEPXHOCTb; 2. I[BET U CTAOWJIb-
HOCTh IIBeTa; 3. KOHCHUCTeHIus; 4. apoMar
u BKyc. IIpomykT oneHuBaeTcs OayylaMu OT
1 no 5, MakcuMasibHasA OIEHKA 110 KaXKJIOMY
Kputepuio — 5. B 3aBucuMOCTH OT KpuTepus
OHAa YMHOXKaeTcs Ha GaKTop TAKECTH — JUIA
BHEIIIHETO0 BUJ]Aa U Pa3pe3aHHOU IOBEPXHO-
cTh — xX1; /1A 1BeTa M CTaOWMJIBHOCTU IIBe-
Ta—X 3; /151 KOHCUCTEHITUH — X 2; JIJIsI apoMaTa
u BKyca —x4. CymMa MyJIbTUIUIALIIPOBAHHBIX
OIIEHOK 10 OT/IeJIbHBIM ITOKa3aTesIAM CyMMHU-
pyerca u aenutcd Ha 10. [osydyeHHOe Takum
oOpa3oM 3HauYeHHEe JAET OOIIYI0 CEHCOPHYIO
OIIEHKY HCCJIEZyeMOTO IIPOYKTA.

Cratuctudeckasds o0OpaboTka IIOJIy4YeH-
HBIX JIaHHBIX OCYIeCTBJIEHA C IOMOIIbIO
nporpammuoro npoaykra «STATGRAFICS
XVI». IlpoBenméH opHOMAKTOPHBINA AuC-
IIePCUOHHBIM aHAIN3 JIJIS OLleHKU BIUAHUSA
IIPOJIOJIKUTEIBHOCTH co3peBaHusA (daxrop
I) HA mepokcuaHOE UMCIO U THOOAPOUTY-
POBOKHCJIbIE PEaKTUBHOCIOCOOHBIE COe/u-
HeHUs, a TaK’Ke B OTHOILIIEHUU T0Ka3aTesiei
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CEHCOPDHOTO aHasnu3a. PacuéTsl MpoBOJU-
JIuCh Ha ypoBHe foBepus a = 0,05 ¢ ucrnoss-
30BaHUEM TeCTa MHOKECTBEHHBIX CpaBHe-
HUl J[yHKaHa. DKCIEPUMEHTBI IIPOBe/IeHbI

Section 4. Food processing industry

C TATUKPATHON MOBTOPSEMOCTHIO, TPUUEM
JlaHHBIE B Tabaunax U rpadukax cpeaHea-
pudMeTHUYECKHE + CTAaHJIAPTHOE OTKJIOHE-
Hue (SD).

Pucysoxk 1. ITomewenue oaa natural drying-air conditons

Pe3yabTaThl 1 00CyXKAEHUE

B 3aBucuUMOCTH OT JJIUTEJIBHOCTH CO3pe-
BaHUA U CYIIKU U3MEHEeHU JIUIUAHOU Ppax-
IUU HCCIeyeMBbIX ChIPOBAJIEHBIX BETUYUH
rpezicTaByieHbl Ha (puc. 2 u B Tab. 1 u 2).

[TposyieHne co3peBaHUA U CYLIKH ChIPO-
BAJIEHON BETUMHBI NP €CTECTBEHHBIX BO3-
JIYIITHBIX YCJIOBUAX IPUBEJIO K CTaTUCTUYe-
CKU 3HAYMMBIM Pa3JIUYUAM B COOTHOIIEHUAX
IIOJI- ¥ MOHOHEHACHIIIEHHBIX JKUPHBIX KUC-
JIOT TI0 CPAaBHEHUIO C HACBIIIEHHBIMU >KUP-
HBIMHM KHCJIOTaMU B jMnujax msaca (puc. 2
u Tabn. 1). OTu paznuuus B MPOIEHTHOM
COJIepKaHUU HEHACHIIEHHbBIX )KUPHBIX KHC-
JIoT 60JIee CyIeCTBEHHBI MeX/Ty oOpasiaMu
B Bo3pacre 8 u 18 MecsaneB N0 CpaBHEHUIO
C TAKOBBIMHU Me3K/Ty 00pasniamMu B Bo3pacte 18
u 36 MmecsitieB (Tab:1. 1). BeposiTHO, 6osiee BbI-
COKOe cojiep:kKaHue BOJbl B 00pa3nax B BO3-
pacte 8 u 18 MmecsAneB ABJAeTCA NPUUUHON
0oJiee WHTEHCUBHBIX PEAKIUN OKUCIEHUS
HEHACBHIIIIEeHHBIX KUPHBIX KUCJIOT, BBICBOOO-
JKJIAIOIIMXCSA TIPU JIUIOJIN3e JINIUO0B MsAcCa,
YTO BOAUT K cJabOMy, HO CTaTUCTHUYECKU
3HAUMMOMY CHIJKEHUIO HEHaCBIIIeHHbIX

JKUPHBIX KUCJIOT B OOIIEM KHUPHOKUCIOTHOM
coctaBe siunuoB msaca (p<0,05) (taba. 1).
Mo xupabix kucsor C16:0, C16:1 u C18:0
HECKOJIBKO PACTET C YBEJUUYEHUEM CpOKa
co3peBaHus, TOorja Kak kosmuectBo C17:0,
C18:1 u C20:1 ymensbiiaerca. M3meHeHus
JIDYTUX JKUPHBIX KHUCJIOT HE SIBJISIOTCA CTa-
TUCTUYECKH 3HaUYUMBbIMHU (p>0,05). /{0 mo-
JIMHEHACBIIeHHbBIX YKUPHBIX KUCJIOT B 18-Mme-
CAYHBIX 00paslax CTaTUCTUYECKH 3HAYUMO
CHIDKAETCSA 10 CPAaBHEHHIO ¢ 8-MeCAYHbIMHU
obpasmamu (p<0,05), mocyie yero ocraércs
HEOTJIMYMMOU OT ompeziessseMord B 36-Me-
cAuHBbIX obpasnax (p>0,05), (taba. 1). B oT-
JINYHE OT HUX KOJIMYECTBO MOHOHEHACHIIIEH-
HOU OJIEMHOBOU KUPHOUM KucyoTel (C18:1)
YMEHBbIIIAaeTCs e7[Ba TOJIBKO B 00pasIax, 3peB-
IIIUX B TeueHue 36 MecsIeB.

V3MeHeHUsT KOJUYEeCTBa TEPBUYHBIX
MPOJIYKTOB OKHUCJIEHUS JIUIUJ/IOB, OIIpeie-
JiieMble TI0 TIOKAa3aTeal0 IEPOKCUTIHOTO
YKCsIa, MOKAa3bIBAIOT, YTO MEXKAy obpasiia-
MU pa3JIMYHOU IIPOIOJIKUTEIHHOCTH CO3pe-
BaHUSA U CYIIKH CTAaTUCTHUYECKU 3HAYUMBIX
pa3IuYuil B COJEPKAHUU THAPOIEPOKCH-
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nioB He BbIABieHO (p > 0,05) (Tabs. 2). O6
BBIPAaBHUBAaHUU CKOPOCTH IIporiecca obpa-
30BaHUS OKHUCJIEHHBIX IEPOKCUJIOB U HX

UM C JAPYTHUMHU BeIIeCTBAMH MsCHOH Ma-
TPHITBI COOOIIAIOT U ApyTHe aBTOPHI (Andres
et al., 2004).

paclienyieHuy U/Wian BCTYIJIEHUU B peak-

Pucynoxk 2. JKupHokucaommblil npodpurs obpasuos ,,EaeHcku bym®
8 3a8UCUMOCTMU 0M NPOJOAHCUMNENBHOCTNU CYWKU U CO3Pe8aAHUS

C20:1 |
C20:0 |
C18:2
C18:1 =
C 18:0 ' |

C17:1 3

C17:0 |

Ccl6:1 =

C 16:0 = —

C12:0 H

0 10 20 30 40 50 60

KonvecTBO KMPHBIX KHCJIO0T, Yo

036 mecsaties D18 mecanes 08 meciares

Kupuas kucjaora

Tao6auna 1. H3ameHeHUs HCUPHOKUCAOTHO20 NpoPhuns
AKCMPA2upoB8aHHbIX AUNUO08 U3 uccaedyemuvlx obpasuyos ,Eaeqcku 6ym*
¢ ygeauveHuemM NpoooAHCUMeAbHOCMU CYWKU U CO3Pe8aAHUs

O6paser
IToxaszaresnb
8 mecs1eB 18 mecsanes 36 MmecsIEB
HacebleHHBIE )KUPHBIE KUCJIOTHI
37,16 + 0,632 37,37 £ 0,292 38,75 + 0,5
HXK,%
HenacoblileHHbIE JKUPHbIE
63,84 + 0,37° 62,63 + 0,32 62,17 £ 0,422
kucaotsl, HH?KK, %
MoHOHeHaCHIIIEHHbIE JKUPHBIE
52,46 + 0,17»" 52,65 + 0,39> 52,04 + 0,082
kuciotel, MHKK, %
[TostmHEHACHITIIEHHBIE YKUPHbBIE
11,38 + 0,21" 9,98 + 0,108 10,14 + 0,352
kucyotel, ITHXKK, %
Cootnomenne HHXXK/HXK 1,72 £ 0,02¢ 1,68 + 0,02 1,6 + 0,012
Cootnomenue ITHXKK/HXKK 0,31 £ O¢ 0,27 + 0P 0,26 + 0,012

Ipumeuanue: Pe3ynvmamut 8 madbauye npedcmasneHvl 8 8ude OMHOCUIMeAbHbIX NPOYEeH-
moe naowadu coomeemcmaywux NUK08, KOMopble NOAYUeHbl Ha XpoMamozpamme, no om-
HOWeHU0 K 0buemy KoAuvecmasy IKkempa2upo8aHHbIX AUNU008; *°— 3HaueHus 8 cmoabyax
¢ 00UHAKO08bIMU OBYKBEHHBIMU 0003HAUEHUAMU cmamucmuyiecku Hepasauvumst (p > 0,05).

ITo cpaBHEHUIO C ITAHHBIMU O MEPOKCHU/I-
HOM umcie, ganable TBARS moOKa3bIBaIOT
TEH/IEHIINIO K CHUXKEHUIO 10 Mepe Iporpec-
CUPOBAHUSA CYIIKA U CO3PEBaHUsA, NMPUIYEM
9Ta TeH/eHIus OoJiee BhIpAKEHA B TEYEHHE
nepuoaa 18+36 mecsnes (p < 0,05). 3a ana-
JIOTUYHBIM YMeEHbIIIEeHUEM KOJIHMYECTBA Ma-
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JIOHOBOT'O aJIbJIETH/Ia, OIIPE/IEJIEHHOTO Yepes
TBA, HaOIOIAI0T U JIPYTHE aBTOPHI, TaKHeE
kak Andrés et al.,, (2004) ucciemoBaBIIre
CBIPOBSJIEHYIO0 HOEPUUCKYIO BETYHHY, & TaK-
ke Jin et al. (2012) B OTHOIIIEHWH CHIPOBSLIE-
HOT'O CBUHOI'O OEKOHA.
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Taoauna 2. OxucaumenvHbvle U3MeHeHUs AUNUOHOL pakyuu uccaredyemvlx 06pasyos
»Enercku bym* e 3asucumocmu om npoooaxcumenbHOCMU CYWKU U CO3Pe8aHuUs

ITIOKA3ATEJIb
OBPABEII IlepoxcugHOE YHUCIO0 TBARSs
Mmol TBA. kg-1 cyxoro
meq O, /kg xup
BelllecTBa
8 Mmecsanes 0,72 + 0,342 1,73 + 0,54
18 mecsnes 0,62 + 0,842 1,29 + 0,34
36 MmecsIEeB 0,53 + 0,952 0,67 +£0,112

@¢ _ 3HaueHUs 8 cMoA6Yax ¢ 00UHAK08bIMU OYK8EHHbIMU 0003HAUEHUAMU cCmamucmuye-

cku Hepazauuumsl (p > 0,05).

Camxenue 3HaueHui TBAR Bo Bpems
JUITITEJIBHOTO TIEPHO/Ia CO3PEBAHUSA U CYIITKU
MPEATIOIOKUTEIHFHO CBA3AHO C TEM, UTO aJTh-
JIETU/IbI, KOTOPBIE HECTAOMIbHBI, MOTYT pac-
MEIUIATHCSA 70 JIeTydux coenuHeHui (Jin et
al., 2012). Ipyras rumnore3a COCTOUT B BEPO-
SITHOCTH TOTO, YTO OHU BCTYIIAIOT B PEAKIIHIO
CO CBOOOJHBIMU AMUHOKHCJIOTHBIMH TPYII-
mamMu OeJIKOB, B pe3yJIbTaTe Yero o0pasyroT-
cs1 HOBBIE COEJIMHEHUsI, TAaKHe Kak dryopec-
nenTHble Schiff 6aser (Gatellier et al., 2007).
Takum 06pa3oM MpPeOTBPAIAETCSA PeAKIU
anpernioB ¢ TBA, ucnosp3yemMoit B aHAJIH-
3e (Harkouss et al., 2015).

CeHcopHasn olleHKa
[Ipoasenue co3peBanus ¢ 8 1o 18 mecs-
[IEB B CYIIMJIKAX IPU €CTECTBEHHBIX KJIMMa-
THYECKUX YCIOBUSAX IIPUBOJIUT K IMOJIYIEHHIO
0oJiee BHICOKMX M CTaTUCTHYECKH PA3JIUUU-
MBIX OIIEHOK apoMara M BKyCa CBhIPOBsJIE-

HoU BetuwmHbI (dur. 3). B omimuue ot HUX,
y 06pasnoB B Bo3pacre 36 MecsIeB HabI0-
JlaeTCsl CHIDKEHHE 3TUX OIEHOK, KOTOpbIe
CTaTUCTHYECKU 3HAUYUMO HIDKE, YeM Y JBYX
npyrux o6pasnoB. OCHOBHBIMH HEJIOCTAT-
KaM¥, IIPUBOJISAIINMHU K CHIXKEHHUIO OIEHOK,
VUIUTHIBAIOTCA 00Jiee >KUPHBIA M TOPbKUU
BKyC U 00JIee ITPOTOPKJIBIH 3allaX, BEPOSATHO,
M3-32 MPOTEKAHUSA B HUX 0o0Jiee MHTEHCHB-
HBIX OKHUCJIUTEJIPHBIX U ITPOTEOIUTUUECKUX
peakmuii. UTo Kacaercs 1Bera, TO HaOJIIO-
JlaeTcsl TEHAEHIINS K CHUXKEHHIO OIIEHOK II0
Mepe yBeJMYEHHUsT BPEMEHU CO3pEBaHU,
MPUYEM caMOe HU3KOe CEHCOPHOE BOCIIPH-
SITHE I[BETa CHOBA PETHCTPUpPYeTCs B o0pas-
1ax B Bozpacte 36 mecsieB. O6pasIsl ¢ Ipo-
JIOJKUTEIbHOCTBIO co3peBaHusA 18 MmecsiieB
MOJIyYUJIA CaMYI0 BBICOKYIO OIIEHKY 3a HX
BHEIIIHUI BUJ, HO 3Ta OLIEHKA CTATHUCTHYe-
CKM HEOTJINYMMa OT TOU >Ke OLleHKU 0Opas-
11oB Bo3pactoMm 8 mecstes (p > 0,05).

Pucynox 3. OpzaHoaenmuueckas xapaxmepucmuka uccaedyemolx 06pasyos
«Enencku 6ym» 8 3agucumocmu om npoooarumenbHOCMu CYWKU U CO3pesaHus

BHEHIITHWM BU/T

5
4,472
4,3

OBIITAS OLIEHKA IIBET
APOMAT U BKYC KOHCHUCTEHLHA
=@=2_ Meciaues =@=]8 mecianes =@=36 MmeciLEB
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3akaoueHue
KomIuiekcHbI aHAIM3 IOJIyYeHHBIX pe-
3yJIBTaTOB 00 OKUCJIUTEIbHBIX W3MEHEHUSX
JIMTIUTHON (DPAKITUY BETUUHBI U €€ CEHCOPHOM
BOCIIPUSATHHU ITOKA3bIBAET, UTO IMTPOIOIKUTE b~
HOCTb CO3peBaHusA 18 MecsIIeB B €CTECTBEHHBIX
KJINMATUYECKUX YCJIOBHUAX MOXKET Y/IOBJIET-

BOPUTH MOTPEOUTETHCKUNA CIIPOC HA BBICOKO-
KAUEeCTBEHHYIO CHIPOBSJIEHYIO BETYMHY C Tpa-
JUIMOHHBIM AaCIIeKTOM €€ IPOU3BOCTBA.
[TponyieHne co3peBaHUs B STHX YCIOBUAX He-
OIIPaB/IAHHO M OKAa3bIBAE€T HETaTUBHOE BIIUS-
HUEe Ha Pa3BUTHE apOMAaTO-BKYCOBBIX CBOHCTB
Y CEHCOPHYIO OI[EHKY STHX IPO/IyKTOB.
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