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RESUMEN

La falta de infraestructura hidrica genera una escasez econémica de agua y no garantiza el
acceso al agua. El tener mas desarrollo de infraestructura hidrica alivia por mucho la escasez
pero de igual manera se debe considerar los impactos del cambio climatico, siendo importante
tomar en cuenta que el agua sostiene los ecosistemas terrestres (pastizales, rios, lagos, etc.)
que al contar con la infraestructura y la aplicacion correcta proporcionan servicios
importantes como la purificacion para consumo humano, suministro de agua, produccion de
alimentos y actividades econdmicas

Siempre es importante buscar soluciones eficientes que estos abastezcan el agua potable para
todos los ciudadanos que carecen. Es por ello por lo que se crean innovadoras tecnologias
para extraer el agua de la humedad del aire; Se considera es posible utilizar energias
renovables como es la energia edlica, cubriendo y solucionando a un problema generalizado.
Se considera que estas innovaciones permiten que el acceso al agua potable a muchas
personas usando simplemente la energia edlica.

Estas innovaciones tienen la tendencia de mejorar por mucho la calidad de vida de las
personas, permitiendo que haya produccion de agua extrayéndola de la humedad del aire
aplicando el proceso de condensacion; considerandose que depende de una fuente de energia
sencilla que se conoce desde hace miles de afos.

Todos los proyectos cuentan con una gran relevancia, sistemas complejos y diferentes pero al
mismo tiempo buscan resolver la problematica presentada desde mucho tiempo atras y gracias
a los avances tecnologicos y métodos es posible la generacion de agua a partir de la
condensacion del aire, aun habiendo muchas alternativas en prototipos siempre est abierta la
indole de afrontar las problematicas de todo tipo y mejorarlas, principalmente en base a un
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desarrollo sostenible siempre y cuando contando con el disefio e implementaciones de nuevas
tecnologias.

ABSTRACT

The lack of water infrastructure generates an economic shortage of water and does not
guarantee access to water. Having more development of water infrastructure greatly alleviates
scarcity but in the same way the impacts of climate change must be considered, being
important to take into account that water sustains terrestrial ecosystems (grasslands, rivers,
lakes, etc.) that by having the infrastructure and the correct application provide important
services such as purification for human consumption, Water supply, food production and
economic activities

It is always important to look for efficient solutions that supply drinking water for all citizens
who lack. That is why innovative technologies are created to extract water from moisture in
the air; It is considered possible to use renewable energies such as wind energy, covering and
solving a widespread problem. These innovations are considered to allow access to drinking
water to many people simply using wind energy.

These innovations have the tendency to greatly improve the quality of life of people, allowing
water production by extracting it from the humidity of the air by applying the condensation
process; considering that it depends on a simple energy source that has been known for
thousands of years.

All projects have great relevance, complex and different systems but at the same time seek to
solve the problem presented for a long time and thanks to technological advances and
methods it is possible to generate water from air condensation, even if there are many
alternatives in prototypes is always open the nature of facing problems of all kinds and
improving them, mainly based on sustainable development as long as it has the design and
implementation of new technologies.
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RESUMEN

El agua es esencial para la vida en la Tierra, es necesaria para la vida, la salud y el medio
ambiente. Sin agua, la vida tal como la conocemos no existiria. El problema de la escasez de
agua potable es una preocupacion importante en muchas areas del mundo. Varios paises han
producido agua potable a partir de recursos renovables durante siglos. Los paises también
recolectan agua de lluvia para complementar sus fuentes naturales de agua potable. Sin
embargo, hay formas de recolectar agua potable de manera segura si es necesario.

Muchas personas en dreas rurales recolectan agua potable de fuentes contaminadas. El agua
contaminada es cuando las sustancias nocivas contaminan la fuente recolectada. Algunas
fuentes comunes de agua contaminada son los abrevaderos de animales y los pantanos. Esto
se debe a la eliminacion inadecuada de los desechos animales. El agua contaminada puede ser
letal si no se trata. Sin embargo, hay formas de tratar el agua potable contaminada con cloro y
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otros productos quimicos. Estas soluciones ayudan a prevenir enfermedades fatales causadas
por bacterias en el agua contaminada. Incluso entonces, las fuentes de agua potable tratada y
no contaminada cuestan dinero y requieren un mantenimiento continuo.

ABSTRACT

Water is essential for life on Earth, it is necessary for life, health and the environment.
Without water, life as we know it would not exist. The problem of drinking water scarcity is a
major concern in many areas of the world. Several countries have produced drinking water
from renewable resources for centuries. Countries also collect rainwater to supplement their
natural sources of drinking water. However, there are ways to collect drinking water safely if
needed.

Many people in rural areas collect drinking water from contaminated sources. Contaminated
water is when harmful substances contaminate the collected source. Some common sources of
contaminated water are animal troughs and swamps. This is due to improper disposal of
animal waste. Contaminated water can be lethal if left untreated. However, there are ways to
treat drinking water contaminated with chlorine and other chemicals. These solutions help
prevent fatal diseases caused by bacteria in contaminated water. Even then, sources of treated
and uncontaminated drinking water cost money and require ongoing maintenance.
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ABSTRACT

In this study we analysed the momentum, heat and mass transfer behaviour of
magnetohydrodynamic flow towards a vertical rotating cone in porous medium with
thermophoresis and Brownian motion effects. Further, the numerical solutions are elucidated
by using Runge-Kutta based shooting technique. Obtained results are validated with open
literature and found an excellent agreement. The influence of non-dimensional governing
parameters on velocity, temperature and concentration profiles along with the friction factor,
local Nusselt and Sherwood numbers are determined and discussed with the help of graphs
and tables. Results proved that the thermophoresis and Brownian motion parameters have
tendency to control the heat and mass transfer rates. It is also found that a raise in the porosity

parameter develops the heat and mass transfer rate.

Keywords: MHD, Rotating cone, Thermophoresis, Brownian motion, Chemical reaction.
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ABSTRACT

For decades, flavonoids have been the core of diverse research, especially for their significant
antioxidant activity. They have several biological activities, and they are used as anticancer,
antileishmanial, anti-inflammatory, and antiaging compounds. However, current researchers
are very much interested in the antioxidant activity of flavonoids since oxidative stress is
strongly related to several diseases. In this study, we have chosen to elaborate on a
quantitative structure-antioxidant activity relationship (QSAR) using a statistical method
called Gaussian process (GP). The main advantage of this method compared to other
techniques currently used in QSAR studies is that it does not increase the complexity of
learning tests. Typical QSAR studies use common techniques such as the artificial neural
method, multiple linear regression, and partial least squares regression. The aim of this work
was to use a statistical technique little known in pharmaceutical chemistry, the Gaussian
process regression which is rarely used to build a QSAR model. Finally, we have also
demonstrated that GP is reliable and capable of predicting the antioxidant activity with a
respectable record (R 2 pred ) which is equal to 0.86, so it is much higher than the reference
value of 0.6. Therefore, we estimate that this reliable model can be used to predict the
antioxidant activity of a series of new molecules. Also, based on the HC results, our set was
divided into four separate clusters according to the presence of glycosides and the molar

weight of the flavonoids.

Keywords: Flavonoids, Antioxidant, QSAR, Gaussian process, PCA, HCA.
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ABSTRACT

The development of farnesyltransferase inhibitors based on the benzophenone scaffold
directed against Plasmodium falciparum is considered a strategy in malaria treatment. In this
work, quantitative structure—activity relationship (QSAR) was performed to predict the
protein farnesyltransferase (PFT) inhibitory activities for a series of 36 benzophenone
derivatives. The data set was divided into two subsets of training and test sets, and the best
model using multiple linear regression (MLR), with the values of internal and external
validity (R2 = 0.884, R2adj = 0.865, R2pred = 0.821, Q2cv =0.822 and R2p=0.811) was
found in agreement with the Tropsha and Golbraikh criteria. The applicability domain (AD)
was determined using the Williams plot to describe the chemical space for the model used in
this study. The model shows that antimalarial activities of benzophenone depend on logP,
bpol, MAXDn, and FMF descriptors. These indications prompted us to design new
benzophenones PFT inhibitors and predict the value of their anti-malarial activities based on
the MLR equation. Docking results reveal that the newly designed benzophenones bind to the
hydrophobic pocket and polar contact with high affinity. The predicted results from this study
can help to design novel benzophenone as inhibitors of human PFT with high antimalarial

activities.

KeyWord : QSAR, docking, benzophenone, PFT inhibitory, antimalarial.
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ABSTRACT

The algerian flora provides a diverse range of aromatic plants with a high therapeutic interest
due to their secondary biologically active metabolites, which have sparked scientific
interest.In this study, we are interested in the plants Ocimum basilicum L. of the Lamiaceae
family and Artemisia campestris A. of the Asteriaceae family, which are well known locally
and have a variety of curative properties in traditional medicine. The first part of this study is
devoted to the quality control of the plant powder and the investigation of the metabolites.
The phytochemical screening revealed the presence of flavonoids, tannins, coumarine,
essential oil, and other metabolic compounds.The HE were obtained using hydrodistillation
with a yield of 2.4% for O.basilicum L. and 1.8% for A.campestris A.The phenolic
compounds were obtained by a series of extractions with four solvants of increasing
polarity.The concentration of these extracts in total polyphénols, flavonoids, and tanins was
determined by using the reactif Folin Ciocalteu, aluminum trichlorure, and vanilline with the
addition of chlorhydric acid. In the second section, we investigated the antioxidative capacity
of extracts (HE and phenolic compounds) in vitro using the DPPH method.The results show
that our extraits have interesting antioxidant properties, with ethyl acetate being the most
effective.Furthermore, the essential oil has a very low antioxidative activity when compared
to the benchmark for the two plants.Finally, we assessed the antibacterial activity of our
extracts against ten pathogenic bacteria using the MH diffusion method.The results show that
phenolic extracts of O.basilicum L. have higher activity for HE.Unlike A.campestris A., the

acétate of éthyle extract is the most active on the majority of Gram+ souches.

Keywords: O.basilicum L., Artemisia campestris A, Antibacterial, oxidant activities
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ABSTRACT

Drug discovery and design are inextricably linked to various branches of chemistry,
particularly organic chemistry. Many aspects of chemistry must be involved in order to
translate knowledge of the molecular, genetic, and cellular bases of cancer into effective
therapies. Thus, the goal of this research is to identify promising active compounds for
coumarin as CK2 protein kinase inhibitors using a QSAR model and drug similarity
analysis.CK2 is a ubiquitous Ser/Thr-specific protein kinase that is required for cell cycle
viability and progression. CK2 levels are particularly high in proliferating, normal, or
transformed tissues, and transgenic mice expressing its catalytic subunit are responsible for
lymphomas.The work began with the optimization of the equilibrium structures of the basic
coumarin in order to select the most reliable forecasting approach compared to
experimentation and at the lowest computational cost. Following our research, we conduct a
multiple linear regression (MLR) analysis to generate QSAR models.An external validation
research was done because the results show that the QSAR model of CK2 inhibitory activity
is robust and has extremely strong prediction capacity, as indicated by R2 values of 0.951 and
0.927, respectively, following linear regression analysis. The investigation using QSAR
models is successful in screening 34 candidate chemicals. Following that , the compounds
under consideration were evaluated for drug-likeness and reactivity (ADME, golden triangle,
lipophylicity indices).The results reveal that when supplied orally, the majority of the

substances have no bioavailability issues.

The data also aid in determining which chemicals do not have clearance issues, as well as
which are the most stable and reactive among those examined. The anticipated findings of this

study may aid in the development of novel coumarins with significant CK2 inhibitor activity.

Keywords: coumarine, CK2, QSAR, MLR.
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ABSTRACT

Breast cancer is the most common type of female cancer. One class of hormonal therapy for
breastcancer drugs -non steroidal aromatase inhibitors- are triazole analogues. In this work a
fundamentaland original research was made on the molecule of triazole heterocyclic, whose
the aim is topredict the reactivity and biological activity studied of the compound. It is based
on differentcomputational and approaches used in computer aided -drug-design. (SPR, QSAR,
moleculardocking, ADMET).A study of structure — property relationships (SPR) for 1,2,3
triazole derivatives has been carried.A linear quantitative structure activity relationship model
is obtained using Multiple LinearRegression (MLR) analysis as applied to a series of triazole
derivatives with inhibitory activity ofthe aromatase. The accuracy of the proposed MLR
model is illustrated using the followingevaluation techniques: cross validation, and external
test.Docking process, the interaction and binding of ligands — protein were done and
visualized using software Molegro Virtual Docking.Molinspiration and ADMETSAR web
servers used to calculate ADMET and physicochemicalproperties of the target compounds
respectively. The results are reported and discussed in the present investigation. A close
agreement withexperimental results was found which improves the affinity of the present
work.

KeyWord:1,2,3-triazole, aromatase inhibitory, density functional theory, QSAR, MLR,
ADMET, docking molecular
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ABSTRACT

Breast cancer is the most frequently diagnosed cancer and the second cause of death
worldwide and in Algeria. We can distinguish different histological and molecular entities in
breast cancer. The objective of this work is to report the preliminary results of a molecular
and histological characterization of breast cancer in CLCC Batna center during the period
from 2018 to 2022.

Clinical and pathological characteristics of 570 breast cancer cases were collected from
the archives of the pathology department of CLCC and CHU hospital Batna. To analyze their
characteristics, age, histological type, SBR grade, hormone receptor status, HER2 status were

taken in account, and molecular phenotypes were compared.
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The results revealed that the mean age of the selected population is 51 years with a
predominance of the age group 50 to 59 years. The proportions of luminal A, luminal B,
TNBC and HER2 breast cancer subtypes were 23.5%, 49.51%, 16.8% and 10.5%,
respectively. The invasive ductal carcinoma (IDC) was the most common histological type
(85.4%) followed by the invasive lobular carcinoma (9.5%), The SBR grade Il was the most
common in the population. We noticed a higher frequency of IDC in the young [40 - 49 y]
and middle aged groups [50 - 59 y], while all the IDC were of Luminal B molecular type.

Although our results are preliminary, some of them are concordant with other Algerian

studies. A more extended molecular and immunohistological characterization is ongoing.

Key words: Breast Cancer, Histological type, sub-molecular type, Aures region,

immunohistochemistry
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ABSTRACT:

Over the years, plants have been used in treatment of various health ailments. Morus alba also
known as White Mulberry is a deciduous tree which belongs to family Moraceae. Mulberry is
rich in antioxidants such as hydrophobic flavonoids, polyphenols, carotenoids, vitamin A, C
and E. This study analyses the central nervous system activities including memory
enhancement, learning abilities, changes in behavior, cognition, anxiety and depression. These
effects will be studied on experimental mice, which will be distributed in control and test
groups. Aqueous fruit extract prepared by Maceration extraction will be given to test group in
three different doses per oral over a time period of 30 days, whereas control will be given
water for injection for same duration. Afterwards, changes in aforementioned effects will be
observed to determine the pharmacological effects of plant.

Key Words Morus alba White Mulberry Anxiolytic Cognition Antidepressant Antioxidant
Maceration
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ABSTRACT

Mosquitoes are group of small insects distributed among 41 genera and about 3500 species
responsible for transmitting malaria and other infectious diseases worldwide. This study
examined mosquito vector abundance and distribution associated with the prevalence of
malaria in Zango Local Government Area, Katsina State, Nigeria. This is a descriptive cross
sectional research that employed survey and laboratory practical to generate data. A total of
305 individuals involving pregnant women, children and other patients attending the selected
Health Centres randomly selected from 4 communities were examined. Eight houses were
randomly selected from each community for entomological studies of indoor-biting and
resting mosquitoes. Ladles/pipetting were used for collection of larvae in small ground pools,
earthen pots and discarded tyres whereas dipping method was used to collect larvae in large
breeding sites such as ponds and dams. MS-Excel and Graph Pad Instat software were used
for data analysis. Five hundred and thirty one (531) mosquito larvae and 785 adult mosquitoes
were collected from 35 breeding sites and 32 households respectively. Majority of the larvae
collected belong to the genus Anopheles with A. gambiae species accounting for 56.3%. The
adult mosquito species collected were identified as: Anopheles gambiae (69.2%), Anopheles
arabiensis (5.7%) and Anopheles funestus (4.5%), while non- malaria vectors are: Culex
quinquefasciatus (14.4%) and Aedes aegypti (6.2%) respectively. The prevalence of
Plasmodium falciparum infection among the subject was 59.0%. This study provides a
baseline data on the mosquito vector species (especially Anopheles) in the area, giving an
insight into the high prevalence of malaria recorded in the locality. Proper environmental
sanitation, proper sewage system, clearing bushes around house and any possible mosquito
breeding sites are therefore, recommended.

Keywords: Mosquito; Abundance; Distribution; Prevalence; Malaria; Zango Local
Government Area.
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TRENDS AND ROLE OF PHARMACIST IN COMMUNITY PHARMACY
SERVICES AND FACILITATION PROTOCOL: CHALLENGES IN REAL TIME
PRACTICES

Prof. Dr. Huma Ali
Institute of Pharmaceutical Sciences, Jinnah Sindh Medical University, Pakistan.
Dr. Saba Zubair
Institute of Pharmaceutical Sciences, Jinnah Sindh Medical University, Pakistan.

ABSTRACT

Background: Community Pharmacy is most debatable part of practice in Pakistan with
respect to its application and existence. There are many reasons behind the implications of
long-term growth plans of this valuable Practice. In Pakistan major challenges associated may
be enlisted as lack of significant information, least priority from higher stack holders, less
incentive in terms of job and retention, limited opportunities, no mass level communication
for pharmacy setups offering community services, ranges of services offered and trained staff
availability, absence of counselling and education activities, limited media coverage and
social responsibility, prioritizes and resources allocation and maintenance. Study Design
and Methodology: A cross sectional descriptive study design was used to evaluate the
information and perception of public towards community pharmacy setup in Pakistan and role
of Pharmacist in drugs management system. Moreover multiple groups of Pharmacy related
professionals including community pharmacist’s, technician and other healthcare
professionals were also included to determine the related practices and scope of work. Data
Collection was carried out using a well constructed questionnaire and validation was
performed prior to this study. Results: Values of Cronbach’s alpha and spearman correlation
were found satisfactory. It was revealed during the study that pharmacist’s recognition at
mass level is comparatively very low in this region. Moreover costly community related
services are one other discouraging factor from public perspective. Basic health indicators are
relatively low and people's levels of knowledge was much less towards any available
pharmacy services. Conclusion: Incentive should be attractive to maintain long-term
relationships and growth of community pharmacy service. Service providers and public
relations must be encouraged to build with proper media support towards better quality of
medication provisions in presence of trained and qualified pharmacist. Campaigns for
education and awareness should be placed on regular basis in various territories across the
country. All stakeholders should develop a reflective practice model with clear provision of
policies and feedback to improve and expand community services in order to improve better
system.

Keywords: Community Pharmacy Pharmacist role , real time Challenges and practice,
policy, service
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GLUCOSE TRANSPORTERS IN CANCER METABOLISM
KANSER METABOLIZMASINDAKI GLUKOZ TASIYICILARI
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OZET

Kontrolsiiz, sonsuz ¢ogalma, tlimorlerin temel bir 6zelligidir. Bu nedenle, son arastirmalar,
kanser hiicreleri ve normal hiicreler arasindaki metabolik siireclerdeki farkliliklar
vurgulamaktadir. Kanser tedavisinde hastanin sag kalimini ve yasam kalitesini artirmak ¢ok
onemlidir ve bu alanda 6nemli gelismeler olmustur. Buna ragmen kansere bagli 6liimlerde
stirekli artiglar gozlenmektedir. Kanser hiicresi gelisiminin ayirt edici 6zelliklerinden biri,
yeni biyokiitle iiretimi ve besin sinyallesmesini kolaylastirmak i¢in gerekli hiicresel
metabolitlerin artan {retimi i¢in aerobik glikolize yakit saglamak i¢in glukoza artan
bagimliliktir. Kanser hiicrelerinin, oksijen varliginda bile ATP iiretme araci olarak glikolizin
tercihli kullaniomina basvurmalart Warburg etkisi olarak tanimlanmistir. Glukozun hiicresel
homeostaz ve metabolizmada merkezi bir rol oynamasi nedeniyle, memeli hiicrelerinin
plazma zar1 boyunca glukozun taginmasi, en énemli hiicresel besin tasima olaylarindan birini
temsil etmektedir. Neredeyse tiim memeli hiicrelerinin plazma zarlarimin, kolaylastirict
difiizyon tipinde glukoz icin bir tasima sistemine sahip oldugu uzun zamandir tespit
edilmistir; bu tastyicilar, glukozun hiicre i¢ine veya digina kimyasal gradyani boyunca plazma
zar1 boyunca hareketine izin vermektedir. Aerobik glikolizin mitokondriyal solunumdan ¢ok
daha az verimli oldugu ve son yillarda arastirmacilarin kanser hiicrelerinin bu yolu
kullanmasinin nedenlerden biri, kanser hiicresi biiylimesinde 6nemli olan hiicre sinyal
yollariin metabolik yollarin diizenlenmesidir. Metabolik yollarin bu diizenlemesinin énemi,
bunun hiicre c¢ogalmasi icin gerekli olan besinlerin biyokiitleye dahil edilmesini
kolaylagtirmasidir. Ayrica, drnegin C-myc, ras ve src gibi bazi onkogenlerin aktivasyonunun
ve hipoksi ile indiiklenebilir faktdr-la gibi transkripsiyon faktdrlerinin asir1 ekspresyonu ve
glikolitik enzimlerin ve glukoz tasiyicilarin (GLUT) aktivitesini indiikleyebildigi birgok
caligmada ispatlanmistir. Glukozun hiicresel homeostaz ve metabolizmada merkezi bir rol
oynamasi nedeniyle, memeli hiicrelerinin plazma zar1 boyunca glukozun tasinmasi, en 6nemli
hiicresel besin tasima olaylarindan birini temsil etmektedir. Neredeyse tim memeli
hiicrelerinin plazma zarlarinin, kolaylastirici difiizyon tipinde glukoz i¢in bir tasima sistemine
sahip oldugu uzun zamandir tespit edilmistir; bu tastyicilar, glukozun hiicre i¢ine veya disina
kimyasal gradyan1 boyunca plazma zar1 boyunca hareketine izin vermektedir. Bu tasiyicilar,
glukozun D-enantiyomerine 6zgiidiir ve ATP (Adenozin trifosfat) hidrolizi veya bir H+
gradyani gibi enerji gerektiren herhangi bir bilesene baglanmamaktadir. Kolaylastirict glukoz
tastyicilar:, aktif olarak glukoz biriktiren Na+ bagimli tasiyicilardan farklidir. Glukoz
tagtyicilar (GLUT) arasinda, GLUT1'in glukoz i¢in yiiksek bir afinitesi vardir ve bu nedenle,
enerji i¢cin glukoza yiiksek oranda bagimli olan dokularda 6nemli bir rol oynamaktadir.
GLUT1 dahi olmak iizere diger glukoz tasiyicilarin hem kati hem de hematolojik
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malignitelerin ¢esitli tiirlerinde eksprese edildigi ¢esitli ¢alismalarla elde edilmistir ve bu
kanserlerde, glukoz tasiyicilarin asir1 ekspresyonunun derecesinin tiimoriin derecesi, kanserin
evresi ve klinik sonugla iliskili oldugu dair veriler mevcuttur. Glukozun bir hiicreye
kolaylastirict girisini saglayan GLUT'larin, kanserde artan bir sekilde serbest birakildig:
bulunmustur. GLUT'lar i¢in kansere 6zgii ekspresyon paternleri tanimlaniyor olsa da bireysel
GLUT'lar i¢in bir rolii kanitlayan kapsamli analizler hala gereklidir.

Anahtar Kelimeler: Kanser metabolizmasi, Glukoz tasiyicilari, Warburg etkisi

ABSTRACT

One of the main characteristics of tumors is unchecked, unending expansion. The variations in
metabolic processes between cancer cells and normal cells are thus highlighted by recent
studies. Enhancing patient survival and quality of life during cancer therapy is crucial, and
there have been considerable advancements in this field. Despite this, the number of deaths
from cancer is continuing to rise. The increasing reliance on glucose to power aerobic
glycolysis for the synthesis of new biomass and the increased generation of cellular
metabolites required to promote nutritional signaling are characteristics of cancer cell
development. The Warburg effect is characterized by cancer cells' preference for glycolysis
over other ATP-producing processes, even when oxygen is present. One of the most
significant cellular nutrient transport processes involves the movement of glucose across the
plasma membrane of mammalian cells since glucose is essential for cellular homeostasis and
metabolism. It has long been known that almost all mammalian cells feature facilitative
diffusion-type glucose transport systems in their plasma membranes, which allow glucose to
move into or out of the cell along a chemical gradient across the plasma membrane. Aerobic
glycolysis is significantly less effective than mitochondrial respiration, however researchers
have recently exploited this method for cancer cells due to the regulation of metabolic
pathways and cell signaling pathways that are crucial for the proliferation of cancer cells. This
metabolic pathway control is significant because it makes it easier to incorporate nutrients
needed for cell proliferation into the biomass. Also, it has been demonstrated in numerous
studies that various oncogenes, including c-myc, ras, and src, as well as excessive production
of transcription factors such hypoxia-inducible factor-a, can activate glycolytic enzymes and
glucose transporters (GLUT). The movement of glucose through the plasma membrane of
mammalian cells is one of the most significant cellular nutrient transport processes because
glucose is essential for cellular homeostasis and metabolism. It has long been known that
practically all mammalian cells' plasma membranes have a glucose transport system of the
facilitator diffusion type. These transporters allow glucose to go in or out of the cell via the
chemical gradient across the plasma membrane. These transporters are specialized for the D-
enantiomer of glucose and don't bind to any substances that need energy to function,
including an H+ gradient or ATP (adenosine triphosphate) hydrolysis. Different from Na+
dependent transporters, which actively collect glucose, are facilitating glucose transporters.
As GLUTL is one of the glucose transporters with a high affinity for glucose, it is crucial in
tissues that depend heavily on glucose for energy. There is evidence that additional glucose
transporters, including GLUT1, are overexpressed in a variety of solid and haematological
tumors, and that this overexpression is correlated with the tumor grade, cancer stage, and
clinical outcome in these cancers. It has been discovered that GLUTSs are released more
frequently in cancer. GLUTSs help glucose enter a cell. Comprehensive analyses showing a
role for specific GLUTSs are still needed despite the discovery of cancer-specific expression
patterns for GLUTS.

Keywords: Cancer metabolism, Glucose Transporters, Warburg effect
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GIRIS

Kanser metabolizmasinin kokleri, mitokondriyal solunum zinciri kompleksi IV 1'1 kesfiyle
1931 Nobel Tip veya Fizyoloji Odiilii sahibi Otto Warburg tarafindan yapilan gozlemlere
dayanmaktadir. Warburg, normal dokularla karsilastirildiginda, in vitro kanser dokusu
dilimlerinin, oksijen varli§inda bile laktat {iretmek icin bol miktarda glukoz kullandigini
gozlemledi. Bu, aerobik glukoliz veya Warburg etkisi olarak adlandirilan bir olgudur
(Warburg, 1956). Kanser hiicrelerinin ¢ogu, timor biiylimesi igin trikarboksilik asit (TCA)
dongiisii boyunca akisi tesvik etmek icin solunum yapar (Bonekamp et al., 2020;
DeBerardinis & Chandel, 2020; Hollinshead et al., 2020; Krall et al., 2021; Martinez-Reyes et
al., 2020; Vasan et al., 2020). Solunum yapmayan ancak yine de biiylime i¢in gerekli
metabolitleri saglamak iizere TCA dongiisiinii kullanan tiimérler vardir (Cardaci et al., 2015).
Bununla birlikte, Warburg etkisi hem kanserli fare modellerinde hem de kanserli insan
hastalarda in vitro ve in vivo olarak gozlemlenebilen ger¢ek bir olgudur (Engelman et al.,
2008; Gatenby & Gillies, 2004). Son 25 yilda kanser metabolizmasinin yeniden canlanmasi,
kanser hiicrelerinin neden Warburg etkisini sergiledigini agiklamaya yardimci olan kesiflerle
ayn1 zamana denk geliyor (Vander Heiden et al., 2009). 1990'larda, glukolitik enzim laktat
dehidrojenaz  A'min  (LDHA) miyelositomatozis viral onkogen homologu (MYC)'nin
transkripsiyonel bir hedefi oldugu ve kanser hiicrelerinin artan glukoliz ve tiimdrijenik
potansiyeli i¢in gerekli oldugu kabul edildi. Boylece Warburg etkisi i¢in molekiiler bir temel
saglamaktadir (Shim et al., 1997). Ayrica, kanserde siklikla serbest birakilan ve tiimoriin
hayatta kalmasi ve biiylimesi igin gerekli olan AKT serin-treonin kinaz (AKT), Rapamisin
protein kompleksinin memeli hedefi (MTOR) ve hipoksi ile indiiklenebilir faktorler (HIF'ler)
de 1990'arda kesfedilmistir (Hoxhaj & Manning, 2020; Hurst, 2016; Sabatini, 2017). Bu
yollar, glukoz tasiyicilarinin ve glukolitik enzimlerin transkripsiyonel yukar1 regiilasyonu ve
fosforilasyonu yoluyla bireysel olarak glukolizi arttirir (Hoxhaj & Manning, 2020; Hurst,
2016; Sabatini, 2017).

Glukoz Tasiyici Ailesi:

GLUT'larin ana islevi, metabolizma i¢in glukozun siirekli kullanilabilirligini saglamaktir ve
bunu glukozun hiicre i¢i ve hiicre dis1 bolmeler arasindaki hareketini kontrol ederek yaparlar
(Augustin, 2010; Medina & Owen, 2002). GLUT ailesinin genleri, 2A ¢0ziinen tasiyici
ailesine aittir ve SLC2A gen semboliine sahiptirler. Su anda agiklanan GLUT genlerinin 14
izoformu vardir ve bu izoformlar, birincil sekanslarina gore ii¢ sinifa ayrilabilir (Augustin,
2010; Krzeslak et al., 2012; Macheda et al., 2005). Birinci sinif genler (smif I) klasik
tastyicilar olarak bilinir ve GLUT 1-4 ve GLUT'tan olusur. 14, GLUT 3'iin gen kopyas1 olarak
kabul edilir. Simif II, GLUT 5, 7, 9 ve 11'den olusurken, smif III, GLUT 6, 8, 10, 12 ve 13'ten
olusur. H+ miyoinositol tasiyici (HMIT) olarak bilinir (Macheda et al., 2005).

GLUT'larin pek ¢ok izoformu mevcut olmasina ragmen, biiyiik, olduk¢ca korunmus bir
transmembran alani1 ve asimetrik, daha az korunmus bir sitoplazmik ve ekzoplazmik alan ile
benzer transmembran anatomisine sahiptirler (Medina & Owen, 2002). Bununla birlikte,
hiicre alt1 lokalizasyon, substrat tanima ve tasima kinetigi agisindan islevlerinde farklilik
gosterirler (Macheda et al., 2005; Medina & Owen, 2002). 14 izoform, kendi aralarinda %14-
63 oraninda 6zdes protein dizilerine sahiptir ve bunlarin %30-79'u korunur (Augustin, 2010).
Tim izoformlar ayn1 zamanda GLUT 1 icin orijinal hidropati grafigine dayanan 12
transmembran sarmalina sahiptir. Farkli GLUT'lar dokuda cesitli dagilimlara sahiptir ve
genellikle hiicreye 6zgilidiir. Ayrica glukoz, fruktoz ve galaktoz gibi diger heksozlara karsi
farkli afiniteleri vardir (Augustin, 2010; Macheda et al., 2005; Medina & Owen, 2002).
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Glukoz Tasiyic1 Simf I:

Bu GLUT ailesi, tanimlanan ilk gruptur ve en karakterize edilen gruptur. GLUT 1 ve GLUT 4
en ¢ok caligilanlardir (Frolova & Moley, 2011). 1985 yilinda, GLUT 1 klonlanan ilk izoform
olmustur. GLUT1 eritrositler, plasenta, endotelyal hiicrelerde eksprese edilir ve bu nedenle
kan-beyin bariyerinden girisi diizenler; biiylime faktorleri, insiilin ve stres varliginda, hiicresel
farklilasma ve transformasyon kosullarinda degistigi bulunmustur (Jun et al., 2011). Diger
GLUT'larla karsilastirildiginda, GLUTL1'in glukoz i¢in yiiksek afinitesi vardir ve bu nedenle
enerji i¢in glukoza yiiksek oranda bagimli olan dokularda 6nemli bir rol oynar (Luo et al.,
2010). GLUT1'in ¢esitli kat1 ve hematolojik malignitelerde asir1 eksprese edildigi bulunmustur
(Grabellus et al., 2012; Jun et al., 2011). GLUT 1'in asir1 eksprese edildigi kanser gesitleri
arasinda, bunlarla smirli olmamak iizere, diffiiz biiyiik B hiicreli lenfoma, kolorektal
karsinomlar, hepatoseliiler karsinom, bas ve boyun kanseri, gastrointestinal stromal tiimor
(GIST), prostat karsinomu, tiroid karsinomu, bdbrek hiicreli kanser, akciger kanseri, pankreas
kanseri, sarkomlar ve girtlak karsinomlaridir. Bu kanserlerde, GLUT1 asir1 ekspresyon
derecesinin timoriin derecesi, kanserin evresi ve klinik sonug ile iligkili oldugu konseptine
karsi olan ve olmayan veriler vardir (Carvalho et al., 2011; Luo et al., 2010; Reinicke et al.,
2012).

GLUT4 kalp, iskelet ve kas dokusu gibi genellikle insiiline duyarli dokularda bulunur. Tip II
seker hastalig1 ve obezitede genis capta galisilmistir ve tlimori-genezdeki rolii daha az 6lciide
incelenmistir (Augustin, 2010). GLUT4'lin uyarilmasi ve ardindan dokuda glukoz alimu,
fosfatidilinositol 3-kinaz-AKT yolunun aktivasyonu ile iligkilendirilmistir. GLUT4'in ¢oklu
miyelom hiicre canliligimi ve proliferasyonunu siirdiirmede kilit bir rol oynadigini
goriilmiistiir (McBrayer et al., 2012). Imatinib ile tedaviden sonra GIST hiicrelerinde plazma
zarinda bulunan GLUT4'te bir azalma oldugu da goriilmiistiir (Tarn et al., 2006). Bunun,
plazma zarindan GLUT4'{iin endositozunun veya hiicre i¢i mikrozomlarin tecrit edilmesinin bir
sonucu oldugu ve AKT'nin ekspresyonundan bagimsiz oldugunu bu da GLUT4'lin bu
kanserlerin idamesindeki roliiniin altin1 ¢izmektedir (Tarn et al., 2006).

Hiperbolik egrinin denklemi olan Michaelis-Menten denklemininden tiiretilen Lineweaver-
Burk denklemi olan (Km)'si yaklagik 17 mmol/l olan GLUT2, glukoz i¢in en diisiik afiniteye
sahiptir. Ince bagirsak, bobrek, meme, insiilinoma, kolon ve pankreasin kanser hiicre
hatlarinda ifade edilmistir. GLUT2 ve GLUTS, insanlarda fruktoz taginmasinda birincil olarak
belirtilen tasiyicilardir, ancak GLUT2, GLUT5'ten daha az 6l¢iidedir (Augustin, 2010; Medina
& Owen, 2002; Reinicke et al., 2012). GLUTS3, nispeten iyi ¢alisilmis ve agirlikli olarak
beyinde eksprese edildigi bulunan, bu smiftaki baska bir tasiyicidir. Bununla birlikte plasenta
ve testisler gibi yiiksek glukoz ihtiyaci olan dokularda da bulunur (Augustin, 2010).
GLUT3'lin arastirildigi kanser hiicre dizileri arasinda meme, koriokarsinom, yumurtalik,
kolorektal, retinoblastom ve rabdomiyosarkom yer alir (Medina & Owen, 2002). GLUT 3'in
diizenlenmesinde tiimo6r proteini 53'tin (P53) roliine iliskin ¢eliskili raporlar vardir; GLUT 3
ekspresyonunun p53'ten bagimsiz bir yolakla diizenlendigine dair raporlar varken baska bir
grup, p53 vahsi tipin asir1 ekspresyonunun GLUT 3 supresyonuna yol agtigini One
stirmektedir (Kawauchi et al., 2008; Watanabe et al., 2010).

Glukoz Tasiyic1 Sumf I1:

Bu GLUT grubu bazen ‘farkli” GLUT'lar olarak anilir ve bu simifin baglica 6zelligi fruktozu
tasima yetenekleridir (Medina & Owen, 2002). GLUT 2 ve GLUT 5, tarihsel olarak insan
fruktoz naklinde belirtilen tastyicilardi, ancak daha yakin zamanlarda bu smiftaki diger
GLUT'larin fruktoz tasinmasindaki roli tarif edilmistir (Augustin, 2010; Reinicke et al.,
2012).
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GLUT 5 bobreklerde, testislerde, ince bagirsakta, kas ve yag dokusunda bol miktarda bulunur.
Fruktozu tasima eyleminde oldukca spesifiktir ve diger heksoz sekerlerini tasima
yeteneginden yoksundur (Medina Villaamil et al., 2011). GLUT 5'in tiimérijenezde 6nemli
oldugu o6ne siiriilmiistiir ve 6rnegin renal hiicreli karsinom (RCC), meme ve prostat kanseri
gibi bazi kanser tiirlerinde normal hiicrelere kiyasla asiri eksprese edildigi bulunmustur
(Medina Villaamil et al., 2011; Reinicke et al., 2012; Wuest et al., 2011). Bu ailenin
klonlanan son {iiyesi olan GLUT 7, ince bagirsakta, kolonda ve daha az oranda prostat ve
testislerde eksprese edilir. Insanlarda hem glukoz hem de fruktoz icin yiiksek bir afiniteye
sahiptir ve kanser metabolizmasindaki rolii heniiz aydmlatilmamistir (Augustin, 2010;
Cheeseman, 2008).

GLUT 9 oncelikle karaciger ve bobrekte bulunur, fakat ayni zamanda akciger, 16kositler ve
ince bagirsakta da bulunmustur. Bir glukoz/fruktoz tasiyicisi olarak hareket etme kabiliyetine
iliskin degisken raporlar vardir; yakin zamanda, hiperiirisemiye etkileri olan, yiiksek afiniteli
bir {irat tastyicisi oldugu rapor edilmistir (Caulfield et al., 2008). Yiiksek kapasiteli bir iirat
tasiyicisi olarak hareket etme yeteneginin, kismen heksoz sekerlerle degisimi saglamasindan
kaynaklandig1 6ne siiriilmiistiir (Augustin, 2010; Caulfield et al., 2008). Bu gruptaki son
tasiyict olan GLUT 11, 6ncelikle plazma zarinda lokalizedir ve kalp, plasenta, bobrek, iskelet
kasi, yag dokusu ve pankreas dahil ancak bunlarla smirli olmamak iizere ¢esitli doku
hiicrelerinde bulunabilir (Augustin, 2010; McBrayer et al., 2012). Bugiine kadar {i¢ izoform
tanimlanmistir: GLUT 11A, GLUT 11B ve GLUT 11C ve diger GLUT'lara kiyasla fruktoz ve
glukoz i¢in nispeten diisiik afiniteye sahip olduklar1 bilinmektedir (Augustin, 2010; McBrayer
etal., 2012).

Glukoz Tasiyic1 Simif I11:

GLUT 3 grubunun kanserdeki rolii daha az karakterize edilmistir. GLUT 6 agirlikli olarak
beyin, dalak ve beyaz kan hiicresinde bulunur (Augustin, 2010). Bir malignitede GLUT 6 asir1
ekspresyonuna iliskin tek rapor, trizomi 12 ile iligkili kronik lenfositik I6semide bulundu ve
bu asir1 ekspresyonun anlamli olmadigi belirlendi (Porpaczy et al., 2009). GLUT 8 rutin
olarak testis, adrenal bez, karaciger, dalak ve akcigerde eksprese edilir. Ancak son zamanlarda
multipl miyelomda da asir1 eksprese edildigi bildirilmistir (Augustin, 2010; McBrayer et al.,
2012). GLUT 12'nin prostat ve meme kanseri hiicre dizilerinin periniikleer bolgesinde ve
plazma zarinda lokalize oldugu bulunmustur. Ayrica kalp, ince bagirsak ve iskelet kasinda da
ifade edilmistir (Augustin, 2010; Macheda et al., 2005). GLUT 10 ve GLUT 13 (HMIT) heniiz
spesifik kanser hiicrelerinde/hatlarinda karakterize edilmemistir (Augustin, 2010; Macheda et
al., 2005).
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Sekil 1: Hiicre zarindaki kolaylastirict glukoz tastyici proteinlerin  oryantasyonunun
modelleri. Transmembran alanlart (TM) 1 ila 12 olarak etiketlenmistir. Glukozilasyon (N)
bolgeleri gosterilmistir. Korunmus alanlar ve amino asitler de dahildir. Sinif I tagiyicilar igin,
glikoz tagima kanalim1 olusturmasi oOnerilen TM'ler, gradyan golgeleme ile vurgulanir ve
heksoz substratlart ve GLUT inhibitorii sitokalasin B ile etkilesime giren bolgeler belirtilir
(Macheda et al., 2005).

Kanserde Glukoz Metabolizmasi:

Malign hiicreler metabolizmay: hizlandirir ve ATP iiretimi igin gereksinimleri arttirir. Ilk
olarak Warburg tarafindan kanser hiicrelerinin yiiksek oranda aerobik glukolize sahip oldugu
gozlemlendi (Warburg, 1956). Aerobik glukoliz, piruvati laktata doniistiiren yiiksek laktat
dehidrojenaz seviyeleri nedeniyle kanser hiicrelerinde laktat birikmesine neden olabilir (Shim
et al., 1997). Laktat dehidrojenaz, gelismis anaerobik glukolize izin vererek, hipoksik bir
ortamda hiicre biiylimesi i¢in Snemli olabilir (Shim et al., 1997). Malign hiicrelerde ve
dokularda glukolizde yer alan enzimlerin aktivitesinde artis gézlenmistir (Hennipman et al.,
1987). Ayrica, hekzokinaz ve diger glukolitik enzimlerin aktiviteleri, metastazlarda primer
gogls tlimorlerinden daha yiiksektir, bu da glukoliz ve tiimor ilerlemesi arasinda bir iligki
oldugunu diisiindiirtir (Hennipman et al., 1987). Laktat dehidrogenaz aktivitesinin seviyesi,
lenfoma, l6semi ve kolon kanseri i¢in prognostik bir belirte¢ olarak yaygin bir sekilde
kullanilmaktadir (Schwartz, 1992). Enerji iretimine ek olarak, kanser hiicrelerinde daha
yiiksek oranlarda glukolitik akis, niikleotitlerin, yeni hiicre zarlari i¢in fosfolipidlerin ve hiicre
boliinmesi sirasinda gerekli olan diger bilesenlerin biyosentezine yol agan 6ncii molekiillerin
artan tiretimi i¢in de gereklidir (Newsholme & Board, 1991). Pentoz fosfat yolu, Riboniikleik
asit (RNA) ve Deoksiriibo niikleik asit (DNA) sentezinde kullanilmak {izere riboz-5-fosfat
tretmek igin glukoz-6-fosfat kullanir. Pentoz fosfat yolu enzimleri glukoz-6-fosfat
dehidrojenaz ve 6-fosfoglukonat dehidrogenaz aktivitelerinin insan servikal karsinomlarinda
ve sican gliomalarinda ve birkag¢ kanser hiicre dizisinde normal hiicrelere kiyasla daha yiiksek
oldugu bildirilmistir (Dutu et al., 1980). Baska bir ¢alisma, glukoz-6-fosfat dehidrojenaz
aktivitesinin, normal dokuya kiyasla habis gogiis dokusunda arttigini, ancak kanser igeren
gogiislerden alinan morfolojik olarak normal dokuda da arttigin1 gostermektedir (McDermott
et al, 1990). Bu bulgu, metabolik degisikliklerin meme kanserinde morfolojik
degisikliklerden once gelebilecegini diisiindiirmektedir. Laktat dehidrogenaz ve pentoz fosfat
yolu enzimlerinin artan aktiviteleri, mitokondriye girmek i¢in mevcut piruvat miktarinin
azalmasina neden olarak trikarboksilik asit dongiisii ve Adenozin trifosfat (ATP) {iretimi ile
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diisiik bir oksidasyon oranina yol acar (Board et al., 1990). Yiiksek enerji gereksinimleriyle
birlesen diisiik ATP iiretim hizi, glukoliz ihtiyacinin ve dolayisiyla glukoz aliminin artmasina
neden olur (Board et al., 1990).

Kanser Tedavilerinde Glukoz Tasiyicilar::

Erken evre hastalik, ilerlemis primer veya metastatik tiimdrlerin tespiti, bir ilacin baglangicin
belirlemek, hastalik gelisimini, tedavi etkinligini veya direncini takip etmek icin esastir.
Mamogramlar i¢in X-ray goriintilleme, bilgisayarli tomografi taramas1 (CT taramasi) veya
pozitron emisyon tomografisi (PET) taramasi gibi bircok invazif olmayan teknik, tiimor
hacimleri, anatomisi, konumu, islevi veya metabolizmas: hakkinda yararli bilgiler saglamak
icin gelistirilmistir. Metabolik goriintiileme PET taramasi, tiimdrlerin daha yiiksek glukoz
alimina ve glukoliz oranina dayanir. Radyoaktif olarak isaretlenmis glukoz analogu 2-Deoksi-
2-[florin-18] floro-D-glukoz (18F-FDG) kullanir (Fass, 2008; Zhu et al., 2011). Bu radyo
izleyici, GLUT'lar yoluyla hiicre zarlarin1 geger, daha sonra hekzokinazlar tarafindan FDG-6-
fosfata fosforile edilir, ancak daha fazla metabolize edilemez. Bunun bir sonucu olarak,
sitoplazmada birikerek artan bir hiicre izleme faaliyeti ortaya c¢ikarir (Plathow & Weber,
2008). PET, tiimor metabolizmasini izlemek i¢in merkezi bir klinik metodoloji olmasina
ragmen, bu teknigin duyarlilig1 kanser tiirlerine gore degisir (Kim et al., 2017; Wuest et al.,
2018; Zhu et al., 2011). Bu heterojenite 6zellikle GLUT1 veya GLUT3 tiiméor ekspresyonu ile
iligkilendirilmistir, ¢linkii 18F-FDG, glukoz tasiyicilart ve Ozellikle bu iki uniporter igin
yiiksek bir afiniteye sahiptir (Kim et al., 2017). GLUT1 ekspresyonu ile 18F-FDG alimi
arasinda pozitif bir korelasyon gercekten de servikal kanser, timik epitelyal tlimorler, primer
gastrik lenfoma (PGL) ve ayrica metastatik pulmoner tiimorlerde gosterilmistir (Kaira et al.,
2010; Kaira et al., 2011; Watanabe et al., 2013; Yen et al., 2004). GLUT3 ekspresyonu ve 18F
-FDG birikimi, primer merkezi sinir sistemi lenfomasinda (PCNSL) baglantilidir (Takahashi
et al., 2014). Aksine, kolorektal adenokarsinomda GLUT1 ekspresyonu, 18F-FDG ile korele
degildir. Bu siirlamalar, glukoz disinda kullanilabilecek alternatif karbon kaynaklari ile de
aciklanabilir. Ornegin, in vivo deneyler, laktatin akciger tiimdrlerinde baskin bir karbon yakiti
olarak kullanilabilecegini veya glutaminin pankreas kanserinde Krebs dongiisiine onemli
olgiide katkida bulundugunu gostermistir (Faubert et al., 2017; Hong & Lim, 2012; Hui et al.,
2017).

Pek cok kanser tiirli baglangigta kemoterapiye duyarli olsa da, diren¢ kaginilmaz olarak ilag
inhibisyonunu, yikimini veya hiicre ihracatini destekleyen metabolik degisiklikler de dahil
olmak iizere ¢ok ¢esitli mekanizmalar araciligiyla ortaya ¢ikar (Housman et al., 2014). Kanser
hiicrelerinin tedaviye diren¢ gostermesini saglayan farkli olasiliklar arasinda glukoz
tastyicilarnin rol aldig: bildirilmektedir. Ornek olarak, glioblastoma tedavisinde kullanilan
bevacizumab adi verilen antianjiyojenik Vaskiiler endotelyal biiylime faktorii (VEGF)-
notralize edici antikor smirli bir yanit siiresine sahiptir. Bevacizumab'a yanit veren direngli
hastadan tiiretilen tiimor ksenogreftlerini karsilastiran yakin tarihli bir ¢alisma, ilaca direncli
timorlerde diisiik glukoz kosullarinda daha yiiksek glukoz alimi, glukoliz ve sagkalimi
tanimladi. Fenotipler, GLUT3 asir1 ekspresyonu iizerine tekrar Ozetlenmistir. Buna gore,
GLUTS3, bevacizumab'a direngli ve hassas tiimdrlerde yukari regiile edilmistir (Kuang et al.,
2017). Glukoz tastyic1 ekspresyonu ile tiimor anjiyogenezi arasindaki baska bir baglanti,
immiinohistokimya kullanilarak GLUT1, GLUT3 ve GLUT4 ekspresyonunun VEGF'ninkiyle
pozitif korelasyon gosterdigini ortaya koyan yumurtalik karsinomu icin kurulmustur
(Tsukioka et al., 2007).

Benzer bir sekilde, radyasyon tedavisi alan hastalarda ilerlemis servikal skuaméz hiicreli

karsinomda radyoterapiye yanitta ve klinik sonuglarda GLUT1'in rolii arastirilmistir.

Radyasyona duyarli grubun %53'iinde asir1 GLUT1 ekspresyonu gozlenirken, radyasyona
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direngli grupta yaklasik %90'a ulasilmistir. Ayrica, tiimorlerde yiiksek GLUT1 ekspresyonu
olan hastalar, diisitk GLUT1'e sahip olanlara gore radyoterapiye karst daha belirgin bir direng
ve daha kisa progresyonsuz sagkalim gostermektedir (Huang et al., 2014). GLUT1'in ayrica,
onceden tedavi edilmis 40 tiimdr biyopsisinden immiinohistokimya ile oral skuamdéz hiicreli
karsinomda bir radyodireng belirteci oldugu bulunmustur (Kunkel et al., 2007). Son olarak,
GLUT1 boyama, insan kanser hiicre dizilerinin NCI-60 panelinde kemorezistans ile bir
baglantiy1 vurgulanmistir (Evans et al., 2008). GLUT'larin kemo- veya radyo-direncine dahil
oldugu temel mekanizmalar biiyiik 6l¢iide bilinmemektedir. Bununla birlikte, birka¢ ¢aligma,
glukoliz ile anti-apoptotik gen MCL1 arasinda bir baglanti oldugunu 6ne siirmektedir, bu
sayede glukoliz inhibisyonu, translasyonunu bloke eder (Meynet et al., 2012; Pradelli et al.,
2010). Onemli olarak, proapoptotik bir BH3-mimetik bilesik olan ABT-737 ile kombinasyon
halinde kullanilan glukoliz inhibisyonu, lenfoma hiicrelerinin bu ilaca duyarliligmi arttirir
(Meynet et al., 2012).

SONUCLAR:

GLUT'lar, yetiskin dokularinda glukoz tasinmasindaki rolleri agisindan kapsamli bir sekilde
incelenmistir. Kanser ilerlemesindeki islevleri, bircok arastirmanin giincel konusudur. Bu
arastirma c¢abalari, tiimorlerde diizenlenmesi ve diizensizlestirilmesi hakkinda temel bilgiler
saglamaya ve antikanser stratejilerinde onlari hedeflemenin 6nemini vurgulamaya devam
ediyor ve etmeye devam edecek. Antikanser tedavisi igin, onlar1 eksprese eden ve fizyolojik
glukoz homeostazi i¢in bunlara ihtiya¢ duyan hiicrelerde veya dokularda GLUT'lar1 bloke
etmenin potansiyel istenmeyen etkisini dikkate almamiz gerekir.

Kanser hiicre hatlari ile yapilan in vitro deneylerden birgok sonug elde edilmis olsa da GLUT
diizenlemesini ve islevini in vivo arastirmak, ideal olarak tiimor mikrogevresinin metabolik
adaptasyonunu dikkate almak i¢in immiinokompetan fare modellerinde kompleks otokton
tiimorlerin gelisimini incelemek kritik hale gelir. Su anda, GLUT proteinlerinin kanser hiicresi
disindaki etkisi biiylik oOlgiide kesfedilmeyi beklemektedir. Belirli hiicre tiplerinde Cre
rekombinaz ekspresyonunu miimkiin kilan genetik yaklasimlar, son Glut kosullu nakavt
fareler ve kanser fare modelleri ile birlestiginde, tiimor kiitlesinin farkli hiicre tiplerinde
glukoz tastyicilarinin 6nemini aydinlatabilir.

Ele alinmasi gereken bir diger konu da GLUT'lerin kimyasal inhibisyonudur. /n vivo kimyasal
yaklagimlar1 kullanan son caligsmalara ragmen, spesifik ve giicli GLUT inhibitorleri hala
eksiktir. Kristal yapilari ve homoloji tabanli modelleri birlestiren akilc1 tasarim yaklagimlari,
kimyasal ekranlar i¢in degerli bilgiler iiretir. GLUT inhibe edici bilesiklerin kesfi, fonksiyonel
karakterizasyonlar1 i¢in yararlt olabilir, ancak ayni zamanda kanserle savasmak igin
muhtemelen geleneksel kemoterapiler veya yeni immiinoterapilerle kombinasyon halinde
kullanilabilecek ilaglarin gelistirilmesi i¢in de yararli olabilir.
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OZET

Metastaz, kansere bagli 6liimlerin en fazlasindan sorumlu olan kanserin ayirt edici 6zelligidir.
Metastatik tiimorler erken donemde belirginlesir ve diinya capinda kansere bagl oliimlerin
baslica nedenlerinden biridir. Metastaz genleri, ortaklasa istilaya ve ankrajdan bagimsizliga
neden olan hedef bulma reseptdrlerini, bunlarin ligandlarin1 ve hiicre dist matrisi bozan
proteinazlari kodlar. Bagisiklik sistemi hiicrelerinin yuvalarina fizyolojik olarak aracilik eden,
gelisimsel olarak temel olmayan stres tepkisi genleridir. Metastatik potansiyel, bu genlerin
anormal ekspresyonu veya eklenmesiyle kanser hiicrelerine kazandirilir. Kanser metastazi,
birincil kanser hiicrelerinin lenfatik veya kan damarlar1 yoluyla uzak bolgelere istila ettigi
stiregtir. Kanser hiicrelerinin ya lenfatik ya da kan damarlar1 yoluyla ya da her ikisi yoluyla
yayildig1 molekiiler mekanizmalar tam olarak belirlenmemekle birlikte bu konu iizerinde
calismalar hala devam etmektedir. Yillar gectikce metastatik silirecin verimsizligini
aciklamaya calismak icin birgok hipotez gelistirildi, ancak bu teorilerin higbiri mevcut
biyolojik ve klinik gézlemleri tam olarak agiklamiyor. Metastazi tesvik eden mekanizmalarin
siki bir sekilde diizenlenmesi ve buna paralel olarak kaginan inhibitér mekanizmalar
metastazin siddetine ve bolgesine katkida bulunur. Tiimor hiicresi kaderinin bireysel bir varlik
olarak ve ayrica farkli tesvik edici faktorler ve iliskili molekiiler mekanizmalarla
kombinasyon halinde kapsamli bir sekilde anlasilmasi oniimiizdeki yillarda beklenmektedir.
Bu, bilim adamlarinin hedefe yonelik kanser tedavileri i¢in tasarim stratejilerini tasvir
etmelerini saglayacaktir. Kanser biyolojisi arastirmalarinin siirekli gelisimi ve metastaz
aragtirmalarinda yeni paradigmalarin ortaya ¢ikisi, bu yayilma siirecinin bazi molekiiler
temellerini ortaya ¢ikarmistir. Metastaz, kanser hiicreleri ve mikrogevreleri arasindaki cesitli
etkilesimlerin, bu hiicrelerin programlanmis davraniglarini agmasina izin veren degisiklikler
sagladig1 evrimsel bir siirecin son {riiniidiir. Boylece tiimor hiicreleri yeni doku habitatlarinda
cogalir ve gelisir ve sonucta organ islev bozukluguna ve 6liime neden olur. Metastaza dahil
olan bir¢ok molekiiler faktorii ve slireci anlamak, kanser metastazin1 6nlemek ve tedavi etmek
igin etkili, hedefe yonelik yaklasimlarin gelismesine olanak saglamaktadir. Istilaci timor
hiicresi, hedef bolgeye giderken diger proteinler ve hiicrelerle etkilesime girer. Bu
etkilesimlerin taninmasi, metastatik hiicrenin hareketliligini ve plastisitesini yoneten bazi
biyolojik ilkelerinin anlagilmasini gelistirdi. Timor mikrogevresi ile iletisim, istilact kanser
hiicrelerinin stromal zorluklarin istesinden gelmesine, yerlesmesine ve kolonize olmasina izin
VErIr.
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Kanser hiicrelerinin bu 6zellikleri, tiimor hiicresinin kendisinde ve mikrogevresindeki genetik
ve epigenetik modifikasyonlar tarafindan yonlendirilir. Metastaza dahil olan molekiiler ve
genetik kavramlarin ve siireglerin daha derinden anlagilmasi, bagarili miidahaleler i¢in agik
terapdtik yontemler gelistirmek i¢in oldukca 6nem tagimaktadir.

Anahtar Kelimeler: Kanser Metastazi; Epitelyal-Mezenkimal Déniisiim; Invazyon;
Ekstravazasyon

ABSTRACT

Metastasis is the hallmark of cancer, responsible for the greatest number of cancer-related
deaths. Early detection of metastatic tumors, which are one of the main causes of cancer-
related mortality globally. Metastasis genes encode target-finding receptors, their ligands, and
proteinases that degrade the extracellular matrix, causing joint invasion and anchorage
independence. These stress response genes, which are physiological mediators of immune
system cell nests, are developmentally non-essential. Aberrant expression or splicing of these
genes gives cancer cells the ability to spread. The process by which initial cancer cells spread
to distant areas through lymphatic or blood arteries is known as cancer metastasis. Studies on
this topic are still underway, despite the fact that the molecular mechanisms by which cancer
cells move through lymphatic or blood vessels, or both, have not yet been fully elucidated.
Over the years, a number of theories have been created to try to explain why the metastatic
process is ineffective, but none of these theories entirely explains the present biological and
clinical facts. The extent and location of metastasis are influenced by the strict regulation of
the mechanisms encouraging metastasis and the corresponding inhibitory processes. In the
upcoming years, it is anticipated that a thorough understanding of tumor cell destiny as an
independent entity, as well as in combination with other stimulating stimuli and associated
molecular pathways, will be achieved. This will make it possible for researchers to outline
design plans for focused cancer therapies. Some of the molecular underpinnings of this
diffusion process have been disclosed by the ongoing advancement of cancer biology research
and the creation of new paradigms in metastasis research. The process by which cancer cells
interact with their surroundings to bring about modifications that enable these cells to deviate
from their preprogrammed activity results in metastasis. As a result, tumor cells multiply and
grow in new tissue environments, ultimately leading to organ malfunction and death. The
development of efficient, focused strategies to prevent and cure cancer metastasis is made
possible by an understanding of the numerous biological variables and processes involved in
metastasis. During its route to the target site, the invasive tumor cell engages in interactions
with other proteins and cells. Understanding some of the basic principles that control the
motility and flexibility of the metastatic cell has improved as a result of the recognition of
these interactions. To overcome stromal obstacles, settle, and colonize, invasive cancer cells
must communicate with the tumor microenvironment. The microenvironment and the tumor
cell's own genetic and epigenetic alterations are what control these characteristics of cancer
cells. To create clear therapeutic modalities for effective interventions, it is essential to have a
deeper grasp of the molecular and genetic concepts and processes involved in metastasis.

Keywords: Cancer metastasis; Epithelial-mesenchymal transition; Invasion; Extravasation
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GIRIS

Metastaz, normal hiicrelerin kontrolsiiz ¢ogalan, bagisiklik sisteminden kacan, programlanmis
hiicre 6liimiine (apoptoz) direngli hale gelen, anjiyogenezi uyaran, istilact potansiyel kazanan,
kan dolasiminda hayatta kalan ve kanserli biiyiimeler olusturan onkojenik hiicrelere
doniistiigli dinamik, ¢ok yonli bir siiregtir (Sek. 1) (Hanahan & Weinberg, 2011). Metastatik
kanser i¢in ilk tedavi yontemi, etkili olabilen sistemik kemoterapidir, ancak hastalar genellikle

organ yetmezligi ve yiiksek enfeksiyon oranlari gibi ciddi yan etkilerden muzdariptir
(Dillekés et al., 2019).

Kanseri etkili bir sekilde hedef alan yeni tedavilerin gelistirilmesindeki en biiyiik engel,
metastatik siireci anlamamamizdir. Kanser ilerlemesi sirasinda epitelyal-mezenkimal gegis
(EMT), epitelyal-mezenkimal plastisite (EMP) ve bagisiklik sistemi modiilasyonu gibi
konularin daha saglam bir sekilde anlagilmasi, daha etkili kanser tedavisinin yeni bir ¢agini
baslatabilir (Castaneda et al., 2022)

Primary tumor

Proliferation at secondary site

Intravasation

Arrest and extravasation

Sekil.1 Metastatik siirec. Metastazin ilk adimlari, primer tiimoriin proliferasyonunu ve bitisik
dokular ve bazal membranlardan invazyonu gerektirir. Bu siireg, tek tek tiimor hiicreleri
birincil timor kiitlesinden ayrildiginda ve kan veya lenf yoluyla uzak bir hedef organa
tagindiginda, timor kan damarlarint veya lenfatik kanallar istila edene kadar devam eder.
Daha sonra, tiimor hiicreleri uzak organ ic¢indeki kiiclik damarlarda durur, ¢evreleyen dokuya
ekstravazasyon yapar ve ikincil bolgede ¢ogalir. Tiim bu adimlar, tiimdr hiicreleri apoptotik
sinyallerden ve konak¢1 bagisiklik tepkilerinden kacinirken ve hayatta kalirken
gerceklestirilmelidir (Liotta, 1989).

Metastaz, kanserin klinik yonetimi ic¢in biiylik 6nem tasir ¢iinkii kanser Oliimlerinin ¢ogu
birincil tiimorden ziyade yayilmis hastalikla iliskilidir (Liotta, 1989). Kanser hastalarinda
sekonder timor prevalansina ragmen, metastaz son derece verimsiz bir siirectir. Uzak bir
bolgeyi basarili bir sekilde kolonize etmek i¢in, bir kanser hiicresi kaskadin tiim adimlarini
tamamlamalidir.
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Metastatik siirecteki pek ¢ok adimin metastatik verimsizlige katkida bulundugu diisiiniilse de
bu siireci tam olarak anlamamamiz, bazi kilit diizenleyici noktalarin farkinda oldugumuzu
ancak tiimiiniin farkinda olmadigimiz1 gosteriyor. (Hunter et al., 2008). Ornegin, damar igi
hiicrelerin hemodinamik kuvvetler ve parcalama ile yikiminin, metastatik verimsizligin ana
kaynagi oldugu distintilmustiir (Weiss et al., 1992). Bununla birlikte, son kanitlar bunun her
zaman boyle olmayabilecegini ve kan dolasimindaki hiicrelerin kilcal yataklarda tutuldugunu
ve yliksek etkinlikle damar disina ¢iktigini ve ikincil bolgelerde uzun siire uykuda kaldigini
gostermektedir (Luzzi et al., 1998).

1.Primer Tiimor

Kansere kimyasal karsinojenez, viral enfeksiyonlar, epigenetik degisiklikler ve somatik
mutasyonlar dahil olmak iizere cesitli faktorler neden olur (Alexandrov et al., 2013; Sell,
2010). Iki farkli model, normal hiicrelerin kanser hiicrelerine ddniisiimii hakkindaki mevcut
anlayisimizi bilgilendirmektedir (Sek. 2). Deterministik modelin savunuculari, somatik kok
hiicrelerin somatik mutasyonlar yoluyla doniisiimiiniin, kendini yenileme yeteneklerine sahip
tiimor hiicrelerinin ayr1 bir alt popiilasyonunu olusturdugunu varsayar; Bu hiicreler kanser kok
hiicreleri (KKH) olarak bilinir (Barker et al., 2007; Singh et al., 2004).

Deterministic Model Clonal Evolution Model Cellular Plasticity Model

i ()
l

Differentiated 778 A
Cell .

{

Differentiated
Cell

Primary Tumor Primary Tumor Primary Tumor

Sekil 2. Tiimor baslatma modelleri. Deterministik modelde (solda), KHK’ler hiyerarsik
yapimin tepesidir. Kendini yenileyebilen csc'lerin daha az tiimoérijenik farklilagmis hiicreler
drettigi varsayilmaktadir. Klonal evrim modelinde (ortada), timoér hiicrelerine normal
hiicrelere gore lireme avantajlar1 saglamak i¢cin mutasyonlar veya epigenetik modifikasyonlar
birikir. Hiicresel plastisite modeli (sagda), csc'lerin orijin hiicreleri olmadigini varsayar;
bunun yerine, plastisite, heterojen bir primer tiimorle sonuglanan KKH'ler veya farklilagsmis
hiicreler olabilen normal hiicrelerin bir 6zelligidir (Castaneda et al., 2022).

Onkojenlerdeki ve tiimor baskilayict genlerdeki mutasyonlar, kontrolsiiz ¢ogalmaya ve
hiicrelerin biliylimesine yol agar. Onkogenlerdeki mutasyonlarin sadece heterozigot olmasi
gerekir ve onkojenin bir kopyasindaki mutasyon doniisiim igin yeterlidir (Griffiths et al.,
2000). Onkojenlerin etkilerinin aksine, tiimor baskilayicilar kontrolsiiz ¢ogalmay1 dizginleme
islevi goriir; p53'i kodlayan gen, en iyi karakterize edilen tiimor baskilayici genlerden biridir
(Griffiths et al., 2000). P53, DNA hasar1 ilizerine stabilize edilir ve hasarli DNA'nin
replikasyonunu Onlemek i¢in hiicre dongiisii durmasina neden olur. P53 mutasyona
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ugradiginda, DNA hasar1 meydana geldiginde ne apoptoz ne de hiicre dongiisii durmasi
indiiklenir, bu da anormal hiicre dongiisii ilerlemesine ve kontrolsiiz ¢ogalmaya yol agar
(Griffiths et al., 2000). Dis stresin, besin eksikliklerinin ve oksijen eksikliklerinin, yerlesik bir
birincil timorden hiicrelerin goc¢iinii uyardig1 varsayilmistir. Bununla birlikte, HER2+ meme
kanserinde, son kanitlar, kanser hiicrelerinin, birincil timor elle tutulur hale gelmeden 6nce
bile yayildigini ve dolasimdaki kanser hiicrelerinin, tiimor biiyltimesinin ikincil bolgelerini
tohumlayabildigini gostermektedir (Harper et al., 2016).

2.Anjiyogenez

Kanser hiicrelerinin primer tiimorden diger bolgelere yayilmasinin ana yolu anjiyogenezdir
(Castaneda et al., 2022). Timorde yeni olusan kan damarlari hatali bigimlendirilmis,
hiperplastiktir, asir1 dallanma igerir ve oldukca gegirgen ve sizdiricidir, bu da tiimor
hiicrelerinin birincil bolgeden kagmasina izin verir (Fukumura & Jain, 2008; Weidner et al.,
1991). Primer tiimorlerde, besinlerin ve oksijenin optimal olmayan perfiizyonu vardir, bu da
timor iginde hipoksik ve asidik bolgelere ve yiiksek interstisyel basinca neden olur (Bao et
al., 2006; Shweiki et al., 1992; Zhong et al., 1999). Sizdiran vaskiilatiir ayrica bagisiklik
hiicrelerinin ~ diizglin ¢alismasin1  engeller ve sistemik kemoterapi alan hastalarda
kemoterapétik ilaglarin tiimore tasinmasini bozar (Maeda, 2001). Anjiyojenik anahtar
kapaliyken primer tiimorler kiiciik kalir ve lokalize olur. Anjiyojenik siireg, ilk tiimor
olusumundan aylar veya yillar sonra aktive edilebilir ve tiimor biiylimesinin yenilenmesine,
tiimor hiicrelerinin siirekli replikasyonuna ve kanser hiicrelerinin tiimorden ikincil bolgelere
yayilmasina yol agar (Bielenberg & Zetter, 2015; Carmeliet & Jain, 2000; Folkman, 2002;
Tonini et al., 2003). Vaskiiler endotel biiyiime faktorii-C (VEGF-C) veya Vaskiiler endotel
biiyiime faktori-D (VEGF-D)'nin asir1 ekspresyonu, kanser hiicresi yayilmasini meditasyon
yapan tiimorle iligkili lenfatik damarlarin biiyiimesini destekler (Mandriota et al., 2001). Bu
lenfatik damarlar, lenf diigiimlerinde bulunan kemokin ligand 21 (CCL21) yoluyla tiimére
dogru dendritik hiicreler toplayarak immiin baskilayici bir ortam yaratir (Karaman & Detmar,
2014).

3. Epitelyal-mezenkimal doniisiim

Anjiyogenez sirasinda, tiim kanser hiicreleri vaskiilatiire girme ve hayatta kalma yetenegine
sahip degildir. Basarili bir sekilde metastaz yapmak icin tiimor hiicrelerinin istilaci ve kok
hiicre benzeri 6zellikler kazanmasi gerekir (Hanahan & Weinberg, 2011). Kanser hiicreleri,
EMT'nin gelisim programini ele gegirerek bu siireci gerceklestirir (Cano et al., 2000; Mani et
al., 2007; Yang et al., 2004). EMT aktivasyonu, epitel hiicrelerinin apikal-bazal polaritelerini
ve hiicre-hiicre kavsaklarini kaybetmelerine ve mezenkimal hiicrelerin 6zellikleri olan istilact
ve goc kabiliyetleri kazanmalarina neden olur (Lamouille et al., 2014). Epitel durumundaki
hiicreler, sik1, yapisik ve bosluk kavsaklar1 yoluyla hiicre-hiicre etkilesimleri olusturur (Oka et
al., 1993; Tunggal et al., 2005). EMT uygulanan bir hiicre popiilasyonunda, ayni anda hem
epitelyal hem de mezenkimal belirtegleri eksprese eden hiicreler tespit edilir. Bu s6zde hibrit
E / M hiicreleri, E-kadherin ve N-kadherin aracili baglilik yoluyla hiicre-hiicre etkilesimleri
olusturabilir, ancak bu etkilesimler epitel durumundakinden onemli Olgiide daha zayiftir
(Mrozik et al., 2018a). Metastazin birincil itici gii¢leri olan daha mezenkimal 6zelliklere sahip
hiicreler, gé¢ii ve invazyonu kolaylastiran aktin ve vimentin iceren hiicre iskeletlerine sahiptir
(Lamouille et al., 2014).

EMT, Forkhead box protein 2 (FOXC2), Twist, Snail, Slug, Cinko parmak E-Kutu-baglama
homeobox 1/2 (ZEB1/2) ve Goosecoid dahil olmak iizere ¢oklu transkripsiyon faktorleri
tarafindan diizenlenir (Hollier et al., 2013; Mani et al., 2007; Taube et al., 2010; Vasaikar et
al., 2021; Yang et al., 2004). Bu transkripsiyon faktorleri, Norojenik lokus ¢entik homolog
proteini (NOTCH), Wingless and Int-1 (Wnt), glikojen sentaz kinaz-3 beta (GSK3p) ve
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Transforme edici biiytime faktor-beta nin (TGFp) aracilik ettigi yollar da dahil olmak {izere
cesitli sinyal yollarii aktive eder ve DNA replikasyonunu, bagisiklik tepkisini ve kanser
hiicrelerinin istilaci ve gdgmen yeteneklerini etkiler (Deshmukh et al., 2021; Kwon et al.,
2016; Puisieux et al., 2014; Werden et al., 2016; Zhang et al., 2016; Zheng & Kang, 2014).

EMP, hiicrelerin epitelyal ve mezenkimal durumlar arasinda doniisiim yapma yetenegi olarak
tanimlanir (Hanahan & Weinberg, 2011; Kroger et al., 2019). Bu plastisite, bir mezenkimal
durumun edinilmesinin gé¢ ve invazyon i¢in énemli oldugu, ancak metastatik tohumlamanin
mezenkimal-epitel gegisi (MET) olarak bilinen bir fenomende bir epitel fenotipine geri doniis
gerektirdigi icin kanser metastazi igin kritiktir (Fischer et al., 2015). EMP'li hiicrelerin mikro
ortamdaki degisikliklere uyum saglamak icin EMT'ye maruz kalabilecegi veya
karsilanabilecegi goriilmektedir (Alix-Panabiéres et al., 2017; Liu et al., 2014; Pastushenko et
al., 2018). EMP'li hiicrelerin, EMT spektrumunun her iki ucundaki hiicrelere gore daha
yiiksek tiimor baslatma ve metastatik potansiyele sahip oldugu da varsayilmaktadir (Alix-
Panabiéres et al., 2017; Soundararajan et al., 2015).

4. Invazyon

Primer tiimdr hiicrelerinin kan dolasimina girmesi, tek hiicreli yayilma veya toplu go¢ yoluyla
gerceklesebilir. Her invazyon tiiriinde yer alan hiicreler spesifik morfolojik 6zelliklere sahiptir
ve iki invazyon tiiriiniin molekiiler mekanizmalar1 farklidir (Yu et al., 2013). Hem tek hiicreli
yayllma hem de toplu gog¢, morfolojideki degisiklikleri ve go¢ yollarint olusturmak igin
dokunun yeniden sekillenmesini igerir (Krakhmal et al., 2015). Tek hiicreli yayilma bes adimi
igerir (Sek. 3). Birincisi, 6nde gelen bir ¢ikint1 olusturan hiicre iskeletinin polarizasyonudur.
Ikinci adim, hiicre yiizeyinde kiimeler olusturmak icin énde gelen ¢ikintinin hiicre dis1 matris
(ECM) ile hiicre i¢i mekanik sinyallemeye hiicre dis1 yapismayi birlestirmek ve kuvvet
iiretmektir. Ugiincii adim, ECM bilesenlerinin boliinmesiyle sonuglanan 6n kenarm
arkasindaki hiicre yiizeyi proteazlarinin aktivasyonudur. Dordiincii adimda, aktomiyozin
hiicre iskeleti yoluyla iiretilen gerilim, hiicresel kasilma ile sonuglanir. Son olarak, arka
kenarda yapigsma baglar1 kopar ve bu da kanser hiicrelerinin ileri hareketine neden olur (Chen
et al., 2014). Tek hiicreli yayilimin merkezinde, gocle ilgili streslerle basa gikabilen saglam
bir hiicre iskeleti bulunur. EMT sirasinda kazanilan mezenkimal ara filament vimentin, basing
ve kayma gerilmesine kars1 koruma saglayan elastik bir ag olusturarak gé¢men bir hiicrenin
strese kars1 direncini gii¢lendirir (Hu et al., 2019; Kidd et al., 2014; Mendez et al., 2014).
Niikleer membranla iligkili ara filament lamin ayrica mekanik strese karsi direng saglar.
Laminler hemen hemen tiim yetiskin memeli hiicrelerinde eksprese edilir ve invazyon
sirasinda niikleer pargcalanmay1 onler (Harada et al., 2014).

Sekil 3. Kanser ilerlemesi sirasinda invazyon tiirleri. Kanser hiicrelerinin primer tlimore
bitisik kan damarlarina girmesi, tek hiicreli yayilma (solda) veya toplu go¢ (sagda) yoluyla
gerceklesebilir. Tek hiicreli yayilma, cikintidan sonra mezenkimal 6zellikler kazanan
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uyarlanabilir tek hiicreleri igerir. Toplu gd¢iin ana invazyon tiirii olduguna inamiliyor. Toplu
gd¢ sirasinda, bir hiicre kiimesi bir kan damarina girer. On kenar mezenkimal 6zelliklere sahip
hiicreler igerir ve takip eden hiicreler epitel 6zelliklerine sahiptir (Castaneda et al., 2022).

Toplu gogte, yayilan hiicreler, E-kadherin, N-kadherin ve CD44 gibi adezyon molekiilleri ile
birbirine baglanir (Liu et al., 2019; Mrozik et al., 2018b; Padmanaban et al., 2019; Wolf et al.,
2020; Yang et al., 2019). Toplu gog, tek hiicreli yayilmaya gore daha yiiksek invazif ve
metastatik potansiyel ile sonuglanir (Aiello et al., 2018; Hegerfeldt et al., 2002). Toplu gog
sirasinda, lider hiicre ile takip¢i hiicreler arasinda gen ekspresyonu, morfolojisi ve
fonksiyonunda belirgin bir fark vardir (Sek. 3) (Tambe et al., 2011). Lider hiicreler, ECM'nin
yeniden sekillenmesinde Onemli bir rol oynar ve takip eden hiicrelerden daha yiiksek
konsantrasyonlarda harici sinyallere maruz kalir (Bianco et al., 2007; Janssens et al., 2010).
Lider hiicreler, kimyasal ve mekanik sinyalleri ileten ve hiicre iskeletinin yeniden
diizenlenmesine, yapisal yeniden diizenlenmesine ve hiicre kolektifinin morfolojik
polarizasyonuna yardimci olan integrin-f1 gibi integrinler yoluyla ECM ile temas eder
(Rarth, 2009). ECM vyeniden sekillenmesi, timdr hiicresi gogiliniin anahtaridir ve matrisin
birikmesi, matris liflerinin yeniden hizalanmas1 ve biiylime faktorlerinin lider hiicreler
tarafindan salgilanmasi, istilaya yardimci olan mekanik strese neden olur (Lintz et al., 2017).

5.Intravazasyon

iki tiir intravazasyon vardir: aktif ve pasif (Bockhorn et al., 2007). Pasif intravazasyonda ¢ogu
hiicre 6liir veya apoptoza ugrar (Bockhorn et al., 2007). Bu hiicrelerin, timdrlerin hipoksik
ortami ve sizdiran vaskiilatiirii nedeniyle azalan besin kaynagi nedeniyle dokiildiigline
inanilmaktadir (Bockhorn et al., 2007; Krzyszczyk et al., 2018). Aktif intravazasyon sirasinda
hiicreler, kemotaksis siireci boyunca besin ve biiylime faktorii gradyanlari boyunca bir kan
damarina dogru go¢ eder (Roussos et al., 2011). Bu hiicreler ECM'yi ve bazal membrani
sindirir ve aktif olarak bir kan damarina intravazasyon yapar (Bockhorn et al., 2007).
Dolasimda, bu kanser hiicreleri trombositlerle birleserek tiimor hiicrelerinin kesme kuvvetine
dayanmasini saglar (Follain et al., 2020; Strilic & Offermanns, 2017). Bu dolasimdaki tiimor
hiicreleri i¢gindeki EMT indiiksiyonu, ara filamentlerin bu saf kuvvete dayanacak sekilde
yeniden diizenlenmesine izin verir (Xin et al., 2020).

6. Ekstravazasyon

Metastatik lezyonlar olusturmak i¢in kanser hiicrelerinin, ikincil bdlgedeki endotel
hiicrelerine yapismayi, endotel bariyerinin modiilasyonunu ve altta yatan dokuya trans-
endotel gogiinii iceren zorlu ekstravazasyon siirecinden gegmesi gerekir (Wang et al., 2019).
Baskin ekstravazasyon sekli, tiimor hiicrelerinin iki endotel hiicresi arasinda gog¢ ettigi
paraseliiler goctiir (Wang et al., 2019). Bu islem sirasinda, selektinler, kadherinler ve
integrinler dahil olmak tizere bir¢ok ligand ve reseptor, tiimdr hiicresi ile endotel hiicreleri
arasindaki yapismaya katkida bulunur (Nieminen et al., 2006; Teo et al., 2012). Ek olarak,
ekstravazasyon, trombositler, Miyeloid tiirevli baskilayici hiicreler (MDSC) ve Timor-iliskili
makrofajlar (TAM) dahil olmak {izere tiimor hiicreleri ile kan hiicreleri arasindaki etkilesime
dayanir (Wang et al., 2019). Trombositler, Transforme edici biiyiime faktor-betal (TGFp1) ve
graniil tiirevli Adenozin trifosfat’t (ATP) serbest birakarak, endotel kavsaklarimi modiile
ederek ve tlimor hiicresi trans-endotel gbciinii tesvik ederek invazif bir mezenkimal fenotipi
indiikler (Labelle et al., 2011; Stanger & Kahn, 2013; Wang et al., 2019). Miyeloid hiicreler,
vaskiiler gecirgenligi artirmak i¢in Vaskiiler endotel biiyiime faktorii'nii (VEGF) de serbest
birakan ekiplerde Vaskiiler hiicre adezyon proteini 1 (VCAML) ve Vaskiiler adezyon protein
I'in (VAP1) yukar regiilasyonunu indiikler (Qian et al., 2009). Kanser hiicreleri ayrica
mezenkimal ozellikler kazandiktan sonra bazal yiizeylerinde invadopodia olustururlar; Bu
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yapilar ¢ikintili ve yapiskandir ve endotel bariyerini yikmak i¢in MMP-9 ve MMP-2 gibi
matris metaloproteinazlar serbest birakir (Jacob, 2015; Leong et al., 2014).

SONUC

Metastaz, birden ¢ok adimin sirali olarak tamamlanmasini gerektiren karmasik bir siirectir.
Tim adimlarin 6n kosulu, 6zel adaptasyonlar elde etmek icin bir hiicre alt kiimesinin
doniistiiriilmesidir. Bu alt popiilasyonlar, birincil tiimor icinde zaten mevcut olabilir veya
nesiller boyu mutasyonlardan sonra gelisebilir. intravazasyon verimsiz bir siirectir ve ¢ogu
tiimori birincil konumlariyla sinirlar. Bununla birlikte, bir kez intravaze edildiginde, timorler
dolasimda basarili bir sekilde hayatta kalir ve verimli bir sekilde damar digina ¢ikar. Kanser
hiicrelerinin nerede metastaz yaptigi, kemokinler, sitokinler ve biiylime faktorlerini igeren
spesifik mekanizmalarin yan1 sira spesifik olmayan dolagim modelleri ve kilcal yakalama ile
belirlenir. Bu, bazi onkojenlerin tiimor hiicrelerine yalnizca istilact 6zellikler kazandirmakla
kalmay1p ayn1 zamanda kendi kendini yenileme potansiyellerini artirma olasiligin1 da artirir.
Bu tiir yeteneklerin, yayilmig bir tiimdr hiicresinin kendini kurmasi ve metastaz olarak
biliyiimesi i¢in ¢ok 6nemli olmasi muhtemeldir. Metastatik kaskadin anlasilmasindaki daha
fazla ilerleme siiphesiz bize metastazi engellemek i¢in klinik olarak ilgili ipuglart sunacaktir.
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INTRODUCTION

Hodgkin lymphoma (HL), formerly called Hodgkin's disease, is a rare monoclonal
lymphoid hematologic malignancy with high cure rates [1]. As a result of the studies, this
disease has been divided into two different subgroups: Classical Hodgkin lymphoma (cHL)
and nodular lymphocyte-predominant Hodgkin lymphoma (NLP-HL). The current gold
standard for advanced stage risk stratification in HL is the International Prognostic Score
(IPS) [2]. Despite the existence of standard risk classification systems and effective treatment
approaches, 34% to 37% of advanced stage HLs relapse or progress [3]. Therefore, for the
sake of prognosis and early prediction of the stage, it is necessary to develop new easily
usable parameters. Many studies have been conducted with the goal of determining the
prognosis and estimation of the stage of this type of lymphoma consisting of different
morphological features. In summary, from studies on tumor microenvironment and host
immunity, it can be said that changes in lymphocyte ratio and subtypes constitute a new
research subject. At this point, absolute monocyte count (AMC), absolute lymphocyte count
(ALC) are shown as prognostic factors [4—6]. Similarly, we see that the developed parameters
such as neutrophil-lymphocyte ratio are also used in determining prognosis [7]. Main aim in

present study was to show the relationship between initial lymphocyte count and stage
and to examine their effects on prognosis. The initial lymphocyte count which is proven in
advanced stage patients, could be an important factor in terms of showing the prognosis also
in the early stage.

Material and method

In this study, 190 patients diagnosed with HL between January 2010 and September 2020
were included. HL subtypes (NSHL, MCHL, LDHL, LRHL, NLP-HL), diagnosis stages,
presence of bulky or mediastinal mass, lymphadenopathy areas (cervical, thoracic, abdomen,
pelvis), as well as demographic data of patients such as age and gender were recorded. It was
aimed to obtain a cut-off in the statistical analysis performed in order to reveal the
relationship between lymphocyte level and stage, which is the main hypothesis of the study.

Results

Of the 190 patients evaluated, 77 were female (40,5%), and 113 were male (59,5%). When

evaluated, in terms of histological subtype, it was seen that 133 patients (70%) were

diagnosed with NSHL. When mortality and affecting factors were examined, it was seen that

only high leukocyte count at initial diagnosis and advanced age were associated with
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mortality. To obtain a cut-off in terms of lymphocyte level and stage relationship, which is the
hypothesis of our study; a value of 2380 / mm?® and below was found to be associated with
stage 3-4 disease with a sensitivity of 86,44% and a specificity of 33,3% (AUC: 0,613 (0,539-
0,682), p <0,007)

Discussion

The histological distinguishing feature of cHL is that Reed Sternberg cells form
approximately 2% of the environment alongside the other tumor microenvironment. Studies
have shown that the background known as the tumor microenvironment has a significant
effect on prognosis [8]. Tumor-infiltrating lymphocytes and tumor-infiltrating macrophages
are reported to be prognostic factors for survival in patients [8-10]. It has long been known
that the initial lymphocyte count has a prognostic role in cHL, and lymphopenia (<600 cells /
mm3 or <8% of leukocytes) is also associated with adverse survival outcome [5, 9]. In this
study, it was aimed to reveal the factors affecting prognosis, response and progression in the
Hodgkin group and create a new field in terms of scoring at the time of diagnosis by revealing
the relationship between lymphocyte count at the time of diagnosis and stage.

The current approach to HL should be a personalized treatment. Many patients with HL can
be treated with standard therapy and therefore they are at risk of potential long-term
complications. The factors that determine patients with a low or high risk of relapse will
therefore be most useful in optimising treatment based on the patient's expected clinical
outcome to avoid over-treatment of some patients and under-treatment of others. Prognostic
factors for early-stage HL have been identified and include the presence of a large mediastinal
mass, an increased sedimentation rate, involvement of multiple nodal sites, extranodal
involvement, age of 50 years, or massive splenic disease [11]. A different prognostic scoring
system has been developed for advanced stage HL by the International Prognostic Factor
Project [2]. As a result of this study, seven variables were defined: being over 45 years of age,

presence of stage IV disease, being male , leukocyte count > 15,000, lymphocyte count <600,
albumin <4,0 g / dL and hemoglobin <10,5 g / dL . The 5-year PFS is 42% in patients with
five or more factors, while the 5-year PFS is 84% in patients without negative prognostic
factors.

Keywords: Hodgkin lymphoma, lymphocyte, stage, prognosis
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ABSTRACT

The aim of our study was to improve outcomes by improving complex therapy in patients
with non-specific ulcerative colitis.

Materials and methods: From 2008 to 2022, there were 261 patients diagnosed with
non-specific ulcerative colitis under our control, of whom 171 were women and 90 were men.
The age of the patients ranged from 16 to 68. 58 patients had total colitis, 84 patients had left-
sided lesions, 119 patients had proctitis and proctosigmoiditis. In the complex treatment of
these patients, anti-inflammatory drugs - aminosalicylates - sulfasalazine or salofalk,
corticosteroids; immunodepressants were used. Salofalk was used as a suppository during
proctitis, as a microenema in left-sided lesions, and in general form as a tablet. Metipred was
used during complex therapy as a corticosteroid. Hydrocortisone is prescribed in the form of
rectal drops or microenemas in the case of distal localized lesions and I-11 degree lesions. 6-
mercaptopurine and azathioprine were mainly used in the complex therapy of
immunodepressants. Elimination of the acute phase and remission was achieved in the
majority of patients who received this treatment regimen. In 11 patients with left-sided
ulcerative colitis, emergency surgery, subtotal resection of the colon and colostomy were
performed due to perforation of the large intestine. From 6 months to 2 years after surgery,
the preserved part of the large intestine was rehabilitated with candles and microenemas,
topical mesalazine, metronidazole, and hormones such as intestinal antiseptics. Then, in the
second stage of the operation, an operation to restore intestinal permeability was performed
with the cancellation of the colostomy. Acute toxic dilatation was observed in 13 patients with
left-sided ulcerative colitis. In 7 patients with toxic dilatation, the condition was stabilized
with conservative therapy, and in the other 6 patients, because conservative therapy did not
work, surgery was performed - subtotal resection of the large intestine, ileostomy was
performed. Hormones, local mesalazine, metronidazole, suppositories and intestinal
antiseptics in the form of microenemas were injected into the preserved part of the large
intestine in these patients between 6 months and 2 years after the operation. Then, in the
second stage of the operation, an operation to restore intestinal permeability was performed
by canceling the ileostomy. In 6 patients with total colitis, conservative treatment did not
work, stools were bloody and mucous 14-16 times a day, the disease was aggravated by
pseudopolyposis, radical surgery was performed. From 6 months to 2 years postoperatively,
patients were treated conservatively, mainly with hydrocortisone as rectal drops and
microenemas, according to the above effect. As a result, the process in the rectum was
completely canceled and the patients underwent an operation to restore intestinal permeability
by closing the ileostomy. Against the background of treatment, favorable results were
obtained in 100% of patients with proctitis.
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Conclusion: According to our observations, complex therapy with anti-inflammatory
aminosalicylates sulfosalazine or salofalk, corticosteroids and immunodepressants in patients
with non-specific ulcerative colitis was a favorable method that led to rapid activation of
patients, quick elimination of the acute period, early discharge from the hospital and a
significant reduction of relapses, complications and during the surgery performed on time
allows patients to get a positive result. Positive results are achieved in 70-80% of cases after
the operation. Annual preventive examination is recommended.

Key words: ulcerative colitis, toxic dilatation, surgical treatment

45
March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

USE OF OILSEEDS BY-PRODUCTS IN AQUA-FEEDS

Dr. Syed Makhdoom Hussain

Fish Nutrition Laboratory, Department of Zoology, Government College University,

Faisalabad.

ABSTRACT

In the current talk will discuss about the use of conventional and non-conventional plant by-
products in aqua-feeds to promote the sustainable production of multiple fish species in
aquaculture. The development of sustainable protein sources to substitute fish meal in aqua-
feeds is critical to the continued growth and intensification of aquaculture productivity. Fish
feed plays an important role in the growth of the aquaculture industry. Fishmeal (FM) has
been employed as the principal protein element in aquaculture because of its beneficial
essential amino acids, high digestibility, and palatability. Fishmeal prices are expected to rise
by 20% between now and 2030 because of rising demand and increased output. This requires
the search for better FM alternatives for long term aqua-feed production. In this light, much
efforts have been conducted to seek the sustainable supplies of protein sources to substitute
FM. Good nutrition in production systems is essential to economically produce a healthy, high
product the first consideration for formulation of feed is the quality of the feed ingredients.
Use of plant protein source in the feed industry has been in practice for various advantages
such as sustainability, availability, cost effectiveness etc. Because of their high protein
content, excellent amino acid profile, low cost, and year-round availability, they are
commonly utilized as a cost-effective alternative to high-quality fish meal in diets for many
aquaculture fish species. Moringa oleifera leaf meal, Moringa oleifera seed meal, Canola
meal, Sunflower meal, and Cottonseed meal have all been studied extensively. Different
supplements, such as enzymes, probiotics, organic acids, and Nano-particles, are also given to
fish meals in addition to plant by-products. All of these factors help fish species enhance their
growth, nutrient digestibility, and body composition.

Keywords: plant by-products, replacement, feed formulation, cost effective, environment
friendly
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IMPACT OF HEAVY METALS CONTENT FOUND IN IRRIGATED RED PEPPER
IN CHALLAWA INDUSTRIAL AREA

Aminu Ado Kaugama
Mahrazu A. Yusuf Phd
Ushie Onumashi Afi Phd
Yusha’u Safiyanu Muhammad
Ansar Bilyamin Adam

Jabir Abdullahi Muhammad

Department of Geography and Resources Development Federal University Wukari
Department of Geography Bayaro University Kano
Department of Chemical Science Federal University Wukari
Department of Chemistry Kano University of Science and Technology Wudil
Department of Chemistry Sa’adatu Rimi College of Education Kumbotso, Kano

ABSTRACT

Wastewater from Challawa industrial area were used for irrigation purpose, red pepper were
sample and used to determine the presence of heavy metal content and their concentrations in
the sample. The sample were collected and prepared using standard analytical procedures.
The concentration of red pepper was determined using atomic absorption Spectroscopy
(AAS). The mean concentration ug/g obtained from the analysis was found to be pb 12.82, Cd
2.02, Cu 2.99, Zn 3.67 and Cr 7.96. The results indicated that significant amount of Pb, Cd
and Cr are beyond permissible limit whereas Cu and Zn concentration are within the
permissible limit. There is health risk in taking excess amount of those heavy metals in
higher concentration above permissible limit.

Keywords: Red pepper, AAS, Heavy metal, Waste water, Permissible limit.
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PREPARATION AND EVALUATION OF TOPICAL PREPARATION OF
EULALIOPSIS BINATA EXTRACT
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Corresponding Author: Dr Vinod Kumar, Department of Pharmacy, School of Health
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ABSTRACT

Now a days, human race suffer from number of health problems like respiratory obstruction,
arthritis, heart disease, stroke, diabetes etc. and the major cause of all diseases is the poor diet,
lack of exercise and formation of free radical etc. However by improving the life style can
easily get rid from majority of diseases for example use of antioxidant in diet can easily avoid
the formation of free radicals and Reactive oxygen species (ROS) that are able to bind with
almost all cell/tissue, causing damage that result in various degenerative diseases. Scientific
study revealed that the plant are the rich source of antioxidants and human race used plants
since time immemorial to treat illness. Eulaliopsis binata (sabai grass or Chinese alpine rush),
is a perennial plant belonging to the grass family that is grown in many Asian countries and
most commonly used to make rope, feeder material for plants etc in India, but apart from this
it also possess the antimicrobial, anti-inflammatory and wound healing activities. For its
better pharmacological effect homogeneous, semi-solid or viscous preparations that possess a
relatively fluid consistency and are intended for external application to the skin. Research
stated that the topical preparation gain attention of researchers, from the past few decades. In
this study we prepared the cream of aqueous extract from the leaf of Eulaliopsis binata and

evaluate its different analyzing parameters.

Key Words: Eulaliopsis binate, Topical preparation, Cream, Antimicrobial, Antioxidants
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NOVEL CRYOPROTECTANTS AND THEIR EFFECTS ON DECREASING
GLYCEROL CONCENTRATION DURING CRYOPRESEVVATION

Kave Koorehpaz
Urmia University, Faculty of Veterinary Medicine, Department of Theriogenology and
Obstetrics, Urmia, Iran.
ORCID NO: http://orchid.org/0000-0003-1968-9453
ABSTRACT

Cryoprotectants are extensive supplements that added on extender to reduce ice-crystal
formation during freeze-thawing process. In the field of theriogenology and obstetrics, we
cryopreserve the sperm to control transmission of various bacterial or viral micro-organisms.
On the other hand, cryopreservation is useful to store and transfer high-producer genes in
farm animals. Two type of cryoprotectants use in extender including non-permeating and
permeating. Permeating cryoprotectants entering the sperm and replacing with intracellular
water and thus cellular dehydration occur. Polyethylene glycol, glycerol and DMSO are kind
of permeating cryoprotectants that use extremely on sperm cryopreservation in both human
and animals. Second type of cryoprotectants are permeating cryoprotectants such as
polysaccharides, polyaminoacids and disaccharides that reduce the freezing temperature of
extender and thus reduce extracellular ice formation. Novel cryoprotectants that use in field of
sperm cryopreservation are carboxymethyl cellulose, trehalose, platelet-rich plasma,
polyvinylpyrrolidone and cyclodextrins. Recent studies demonstrated that adding variable
concentration of novel cryoprotectants on extender can reduce DNA fragmentation index
(DFI), reactive oxygen species (ROS). Furthermore, plasma membrane integrity (PMI) and
sperm parameters significantly enhance with adding these novel cryoprotectants. Moreover,
some investigations showed that with adding different cryoprotectants before freeze-thawing
process in extender simultaneously with glycerol, we can manipulate on exact concentration
of glycerol that proved previously on studies. Glycerol have adverse effect on sperm during
cryopreservation of sperm and can damage on sperm during freeze-thawing process that
named croyoinjury. Some studies proved that when other supplements as carboxymethyl
cellulose and trehalose added on extender, we can reduce the concentration of glycerol on
extender and replace it with novel non-permeating cryoprotectants. Reduction of glycerol
concentration from 6% to 4%(v/v) is suitable for sperm and enhance all sperm parameters
such as progressive motility, viability and etc.

keywords: Cryoprotectants, cryodamage, extender, sperm.
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HYDROXYMETHYL-P-TOLUENESULFONAMIDE AS AN ANTIOXIDANT
ADDITIVE TO DIESEL FUELS

I'MAPOKCUMETUII-II-TOJIYOJICYJIb®OHAMMU/L B KAYECTBE
AHTUOKHUCJIUTEJBHON NPUCAIKHU K JTU3EJbHBIM TOILJIMBAM

Novotorzhina Nelya
Leading Researcher, Associate Professor, Institute of Additive Chemistry, Azerbaijan.
ORCID NO: https://orcid.org/0000-0001-6618-7574,

Rzayeva Irada
Leading Researcher, Associate Professor, Institute of Additive Chemistry, Azerbaijan.
ORCID NO: https://orcid.org/0000-0001-9169-3268

Kazimzadeh Shafa
Engineer, Institute of Additive Chemistry, Azerbaijan.

ORCID: https://orcid.org/0000-0002-3016-9849

Safarova Mehpara
Chief Researcher, Institute of Additive Chemistry, Azerbaijan.

ORCID: https://orcid.org/0000-0002-2680-5654

Gahramanova Gariba
Leading Researcher, Associate Professor, Institute of Additive Chemistry, Azerbaijan.
ORCID NO: https://orcid.org/0000-0003-4554-9681
Mustafayeva Yegana
Engineer, Institute of Additive Chemistry, Azerbaijan.

ORCID: https://orcid.org/0000-0001-7004-6299

AHHOTANIUA

B cBsi3u ¢ pa3BUTHEM MAIIMHOCTPOCHUS MOTPEOHOCTh B aHTHOKUCIHUTEIHHBIX MPHUCAJKAX K
TOIUTMBAM PACTET W3 ToJia B TOJ, 3TO CBS3aHO C TEM, YTO MPH HEMOJHOM CrOpaHUH TOILTUB B
MOTOpax M JABUTATENSAX B MPOIECCE MX IKCIUTyaTAllMH yXyAmaeTcss KOdPGUITUIHT TOJIE3HOTO
JEHCTBHS, YTO MPHUBOJUT K OOpa30BaHHUIO OCAJKOB, 3a0MBAIONIMX TOIUIMBHBIE (DUIBTPHI U

(bopCyHKHU JBHUTATETICH.
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ABTOpH HaHHOﬁ pa6OTBI IMPEAIIOXKUIA HOBOC COCIUHCHHUC TUAPOKCUMCTUII-II-
TOJ'I}’OJ'ICYJ'II)(bOHaMI/I]I B KadeCTBE aHTHOKHCIHUTEILHOM npucaak K AWU3CIIbHBIM TOILIMBAM,

dhopMy b

CH,

SO,NHCH,0H

CoenvHeHUE TIONY4YEHO B3aUMOJEHCTBUEM M-TOdyoJscylb(oHamMuga ¢ mnapagopmoMm B
IIEJI0YHON Cpejie M0 HIKECIIEAYIOIEH cXeMe:

CHs, CH,

KOH
+ CH,0—>

SO,NH, SO,NHCH,OH

UccnenoBanue aHTHOKUCIHMTENIBHBIX CBOWCTB, MPOBOJUIUCH B CPAaBHEHUM W3BECTHOM
AQHTHOKHUCIUTEIBHON MPUCATAKU MOHOII, (POPMYIIBIL:

OH

(CH3)3C C(CHa3)3

CHj3

Pe3yHLTaTBI HUCCICO0OBAaHUs IMOKa3alki, YTO aHTHOKUCIUTCIIbHBIC CBOMCTBaA THUAPOKCUMCTHII-II-
TOJ'I}’OJ'ICYHB(bOHaMI/IJIa SHAYUTCIBHO MPEBOCXOAAT AHTHOKUCIIUTCIIBHBIC CBOMCTBA HMOHOJIA.
DTO MOXXHO OOBSCHHTh HAJIUYHUEM B CUHTC3UPOBAHHOM COCIUHCHUU TUAPOKCUIIbHBIX,
AMUIHBIX 1 apOMAaTUYCCKHUX T'PYIIII.

FI/II[pOKCI/IMCTI/IJ'I-H-TOJ'IyOJ'Ich'IL(I)OHaMI/II[ MOXKET OBITh PCKOMCEHAOBAaH B Ka4d€CTBC
AHTUOKHUCIUTEIBHON MMpUCAAKHN K AU3CIJIBHBIM TOILIIMBAM.

KiioueBble c/I10Ba: aHTHOKHCIUTCIBHBIC IpUCaaKu, TOJ'Iy'OJ'Ich'IL(I)OHaMI/II[, JANU3CIIBHOC
TOIIJIMBO
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ABSTRACT

In connection with the development of the engineering industry, the demand for antioxidant
additives to fuels is growing from year to year, this is due to the fact that with incomplete
combustion of fuels in motors and engines during their operation, the efficiency deteriorates,
which leads to the formation of precipitation that clogs the fuel filters and nozzles of engines.

The authors of this work proposed a new compound, hydroxymethyl-p-toluenesulfonamide,
as an antioxidant additive to diesel fuels, with the formula:

CHj

SO,NHCH,OH

The compound was obtained by the interaction of p-toluenesulfonamide with paraform in an
alkaline medium according to the following scheme:

CH, CH,

KOH
+ CH,0—>

SO,NH, SO,NHCH,OH

The study of antioxidant properties was carried out by comparing the known antioxidant
additive ionol, formula:

OH

(CH3)3C C(CH3)3

CHj3

The results of the study showed that the antioxidant properties of hydroxymethyl-p-
toluenesulfonamide are much superior to the antioxidant properties of ionol. This can be
explained by the presence of hydroxyl, amide, and aromatic groups in the synthesized
compound.

Hydroxymethyl-p-toluenesulfonamide can be recommended as an antioxidant additive for
fuels.

Keywords: antioxidant additives, toluenesulfonamides, diesel fuel
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DETERMINATION OF THE INFLUENCE OF STRUCTURE, SIZE OF WORKING
NESTS AND THEIR FORAGING ON THE DEVELOPMENT OF FIELD MOUSE IN
SOWN AREAS

OKIN SAHOLORIND® ISLOK YUVALARIN QURLUSUNUN, OLCULSRININ,
ONLARIN QIDA YIGIMININ COL SICANLARININ INKISAFINA TOSIRININ
MUSYYON EDILMOSI

OITPEJIEJIEHUE BJIMSIHUSI CTPOEHMS, PASMEPOB PABOUYMX IHE3/] U X
KOPMOBOI'O CEOPA HA PA3BUTHE ITOJIEBOV MBI HA ITIOCEBHBIX
TUTOLIAJSIX

Associate Professor Allakhverdiyev Elkhan Rajaf
Azerbaijan State Agrarian University

D. student, Abbasova Nahida Shavaat
Azerbaijan State Agrarian University

XULASO

Koand tasarriifat bitkilarina daha ¢ox zarar vuran zararvericilordan biri do gomiricilorin asas
niimayondalorindan olan adi ¢6l sicanidir (Misrotus socialis pall). Azorbaycan faunasinin
torkibinds 8 fasilo va 19 cinsa daxil olan 37 nov gomirici yayilmigdir. Col si¢anlarina qgarsi
miibarizos todbirlorinin hazirlanmasinda iglok yuvalarin qurulusunun, dlgiilarinin, onlarin
saymnin oyranilmasinin boyiik shamiyyati vardir. Magalods bunlarla yanasi yuvalarda qida

yigiminin va digar gostaricilorin ¢6l siganlarinin inkisafina tosiri sorh edilmisdir.

Ik dofs olarag Azorbaycanin Mil-Qarabag bolgasindo 2021-2022-ci illordo  miixtolif
okin saholarinds ¢l siganlarinin inkisafina tasir edon amillordan asili olaraq yuvalarin dlgtilari
(eni va hiindirliiyii) vo yuvalarda toplanmis yem ehtiyyatinin mithiim ohoamiyyatinin olmasi
miioyyon edilmisdir. Eyni zamanda todqiqatlar zamani ¢61 sicanlariin yuvalarinin darinliyi
ilin movsiimlari tizra doyismasido miioyyan edilmisdir.

Miisahidslordon va dlgmoalardon molum olur ki, ¢61 siganlarinin yuvalarinin doarinliyi
miixtalif olur. On dayaz yuvalarin dorinliyi 5-10 sm-o gador, bugda, arpa okin sahalorinds
sumlamadan asili olaraq 20-25 sm, nadir hallarda iso daha dorin olmusdur.

Tadqigatlar zamani iglok yuvalarin eni va hiindiirliiklorin nisbaton boyiik olmasi hamin
yuvalarda daha ¢ox miqdarda yem ehtiyyatinin olmasina tosadiif edilmisdir. Qeyid etmok
lazimdir ki, islok yuvalarin dlgiilarinin doyismasina miivafiq olaraq daha ¢ox yem ehtiyyatina
asason payiz movsiimiindo rast golinmisdir. Beloki,taxil akinlorinds payizda islok yuvalarda
yem ehtiyyatinin miqdar1 236,3-250,4 gram, yonca saholorinds 241,3-258,4 qram, meyva Vo
tiziimliiklords iso daha ¢ox 243,2-264,3 grama barabor olmusdur.
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Todgigatlardan belo naticoys golmok miimkiindiir ki, islok yuvalarin olgiilarinin
boyiiklityii ¢61 siganlarinin bu yuvalarda xiisusiilo do meyvo va tiziiziimliiklords tosadiif edilon
islok yuvalada daha ¢ox miqdarda yem ehtiyyatinin toplanmalari {igiin alverigli olmusdur. Bu
iSo islok yuvalarin olgiilorinin boytikliyii vo yuvalarda yem ehtiyyatinin bollugunun ¢6l
sicanlarinin bu yuvalarda artib ¢oxalmalari tigilin alverisli soraitin olmasi zaruriyyatini yaradir.

Acgar sozlar: okin sahslori, ¢6l si¢anlari, yuvalarin qurulusu, gomiricilor

ABCTPAKTHBIN

[ToneBass mpimb (Misrotus socialis pall), onuH U3 OCHOBHBIX MPEICTAaBUTENEH TPHI3YHOB,
SABIISICTCS. OJHUM M3 BpEAUTENICH, HAHOCAIINX HAHOONbIINN yIepO ceabCKOX03SHCTBEHHBIM
KyabTypaMm. JKuBoTHBIM Mup  A3sepOaiipkaHa BkiouaeT 37  BHIOB  IPHI3YHOB,
NMpUHAJIeKAIUX K 8 cemeiicTBaM U 19 poaam. M3ydyeHnue cTpoeHusi, pa3MepoB U KOJIUYECTBA
(yHKIIMOHATBHBIX THE3J HMEeT OOINbIIOe 3HAUYEHHWE MPH TMOJATOTOBKE MEPOINPHITHH IO
60opp0e ¢ mojeBbIMH MblaMu. Kpome HHX, B CTaTbe ONKCAHO BIMAHUE cOOpa MUIIM B

THE31aX U APYTrux rmokasaTelieil Ha Pa3BUTHE MTOJICBBIX MBIIIIEH.

Briepsreie B Munb-Kapabaxckom paiione AszepOaiimxana B 2021-2022 rogax ObLio
YCTaHOBIJIEHO, YTO pa3Mepsl THe3[ (IIUpUHA M BBHICOTA) U COOPAHHBIM B THE31aX KOPMOBOMN
3armac MMEIOT 3HAYeHHWE B 3aBUCHUMOCTH OT (PaKTOPOB, BIUSIOMIMX HA Pa3BUTHE TOJEBBIX
MblIIed. B To ke BpeMsi B XO/e MCCIIeIOBaHUI YCTaHOBJICHO, YTO TIIyOWHA THE3J IMOJIEBBIX
MBIIIEH U3MEHSETCS B 3aBUCUMOCTH OT BPEMEHH T0/1a.

W3 HaOmomeHW ¥ W3MEPEHHMH M3BECTHO, YTO TJIyOHMHA THE3]] IOJIEBBIX MBbIIICH
HeoquHakoBa. [nmyOmHa cambIX Menkux THe3n Obita mo 5-10 cm, 20-25 cm Obuta B
3aBUCHMOCTH OT BCHAIIKH Ha MIIEHUYHOM M STYMEHHOM MOJISIX, PEIKO OBIBAO U ITy0Ke.

B xone uccnemoBaHmii OBIJIO BBISBIEHO, YTO OTHOCHTENBHO OOJbIIas IIUPUHA U
BBICOTa PabOYMX THE3] COBMAAAIM C HAIMYMEM B HHUX OONbIIMX 3amacoB kopma. Ciemyer
OTMETHTb, YTO U3MEHEHHS Pa3MEpOB pabOUYMX THE3[ ObLIHM OOHAPYKEHBI B OCEHHHH CE30H B
3aBUCHMOCTH OT KOPMOBOHW 0a3bl. Tak, KOJTMYECTBO KOPMOBBIX 3allacoB B pabouMX THe3Iax
OCEHBI0 Ha 3E€PHOBBIX KYJbTypax coctaBuiio 236,3-250,4 rpamma, Ha TMOJSX JIIOIEPHBI -
241,3-258,4 rpamMa, a Ha TUIOZIOBBIX M BUHOTpATHUKAX - 243,2-264,3 rpamma.

W3 wuccnenoBaHWil MOXHO CJA€NaTh BBIBOJA, 4YTO pa3Mmep pabouux THe3[ Obul
OJaronpUATHBIM IJIS1 TOTO, YTOOBI MOJIEBBIE MBIIITH COOMPAIH B ATUX T'HE3/1ax OOJIbIIe 3a11acoB
MUIIN, 0COOEHHO B pabOYMX THE3/1aX, 0OHAPYKEHHBIX BO ()PYKTOBBIX M BUHOTPAIHBIX Ca/iaX.
DTO MPUBOAMT K ONArONPHSTHBIM YCIOBHSAM JUIS POCTA M Pa3MHOXKEHUS TIOJIEBBIX MBIIIEH B
9THX THE3/axX M3-3a OOJBIINX pa3MepoB pabouuX THE3 M OOMINH KOPMOBOM 0a3bl B THE3/1aX.

KuroueBrblie c10Ba: MOCEBHBIE IIOMIAM, TIOJIEBBIE MBIIIH, YCTPONCTBO THE3, IPHI3YHBI.
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ABSTRACT

The field mouse (Misrotus socialis pall), one of the main representatives of rodents, is one of
the most damaging pests to crops. The animal world of Azerbaijan includes 37 species of
rodents belonging to 8 families and 19 genera. The study of the structure, size and number of
functional nests is very important for the preparation of measures to control field mice. In
addition to these, the paper describes the effect of nest collection and other indicators on the
development of field mice.

For the first time in the Mil-Karabakh region of Azerbaijan in 2021-2022, the size of
nests (width and height) and the amount of food collected in the nests were found to be
relevant to the factors influencing the development of field mice. At the same time, studies
have found that the depth of field mouse nests varies with the time of year.

From observations and measurements, we know that the depth of field mouse nests
varies. The depth of the shallowest nests was up to 5-10 cm, 20-25 cm depending on
ploughing in wheat and barley fields, rarely deeper.

Studies showed that the relatively large width and height of the working nests
coincided with the presence of large fodder reserves in the nests. It should be noted that
variation in working nest size was found during the autumn season depending on the food
availability. For example, the number of forage nests in autumn in grain crops was 236.3-
250.4 grams, in alfalfa fields, 241.3-258.4 grams, and in fruit and vineyards, 243.2-264.3
grams.

We may conclude from the research that the size of the worker nests was favourable
for field mice to collect more food reserves in these nests, especially in the worker nests found
in orchards and vineyards. This leads to favourable conditions for the growth and
reproduction of field mice in these nests due to the large size of the working nests and the
abundance of food in the nests.

Key words: sowing area, field mouse, nesting, rodents.
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ABSTRACT

The study was carried out to contribute forestry practices in an afforestation area established
by gradoni terracing of Taurus cedar also called Cedar of Lebanon (Cedrus libani A.Rich.),
Anatolian black pine [Pinus nigra Arnold. subsp. pallasiana (Lamb.) Holmboe] and Crimean
juniper (Juniperus excelsa M. Bieb. excelsa) in southern part of Turkiye in 2007. The species
C. libani (0.4 million ha), P. nigra (4.3) and J. excelsa (1.5) occupy at 6.2 million ha which of
26.8% total forest area of Turkiye. However, 42% of total forest area of Turkiye is
unproductive or also called degraded forest. It was 25% in C. libani, 33% in P. nigra and 73%
in J. excelsa. Afforestation practices included many stages is main tool in conversion of
degraded forest to productive forest.

Tree height and diameter at base were measured in thirty individuals chosen randomly in each
species at end of growth period of 2022. The species were compared by linear model of
analysis of variance for the characteristics. Tree height and diameter at base were related by
correlation analysis for each species.

Anatolian black pine had the highest diameter at base (11.96 cm), while tree height was the
highest in Taurus cedar (3.55 m). There were also large differences among individuals within
species for the characteristics. Individual tree heights were ranged from 1.95 m to 5.50 m in
C. libani, from 1.87 to 4.05 in P. nigra, from 1.85 to 3.24 in J. excels, while, diameter at base
varied between 1.95 and 5.20 cm in C. libani, between 7.50 and 15.38 cm in P. nigra, and
between 6.08 and 11.38 cm in J. excels for individual trees.
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Species showed significant (p<0.01) differences for tree height and diameter at base according
to results of analysis of variance. There were positive and significant (p<0.05) relations
between the characteristics in all the species. According to results of correlation analysis
phenotypic correlation coefficients (r,) were 0.919 in C. libani, 0.618 in P. nigra and 0.507 in
J. excels.

Results of the study were discussed based on plantation forestry and other forestry practices in
the species.

Keywords: Growth, Plantation, Silviculture, Seedling, Variation.
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ABSTRACT

Taurus cedar (Cedrus libani A. Rich.) is a key species used in Turkish plantation forestry
widely. Soil treatment also known soil preparation has play important role in biological and
economical success of the plantation forestry together with other biotic and a-biotic factors
such as climatic, edaphic and geographic characteristics.

In this case study, growth performances of Taurus cedar were compared between soil
preparation by terracing and control treatment (mean un-preparation) based on tree height and
diameter at base of sampled 35 trees of each treatment in plantation areas established at
Isparta district from southern part of Turkiye in 2008.

Terracing preparation had higher tree height (211.6 cm) to control (178.9 cm) opposite to
diameter at base (6.46 cm and 7.73 cm), while individual trees showed large difference for the
characteristics within treatment. Tree height had higher variation than diameter in both
treatments.

The treatments showed similar (p>0.05) growth performances for the characteristics
performed by analysis of variance. Positive and significant (p<0.01) phenotypic relations (r)
between tree height and diameter at base in terracing (r=.699) and control (r=.559)
treatments, and also pooled treatments (r=.314).

Present case study was carried out by one year data and limited area. New studies should be
carried out by different characteristics such as survival, diameter at breast height, and
locations to give accurate conclusions.

Keywords: Diameter, Forest, Height, Soil, Survival.
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INTRODUCTION

Taurus cedar also known Cedar of Lebanon (Cedrus libani A. Rich.) is used plantation
forestry widely (Ayan et al., 2017) because of social-cultural importance and commercial
wood product of the species, although limited natural distribution (0.4 million ha) in Taurus
mountains at southern Turkiye (OGM, 2022). Many biotic and a-biotic factors such as
climatic, edaphic and geographic characteristics and treatments such as soil treatment/soil
preparation or its different methods, watering, fertilization could play important roles in
success of the plantation forestry practices.

In this case study, plantation areas prepared by terracing and control (mean un-preparation in
the paper) were compared by tree height and diameter at base to contribute plantation forestry
of the species.

MATERIAL AND METHODS

Two plantation areas of Taurus cedar were sampled soil preparation by terracing and control
(mean un-preparation) treatments established at Isparta district from southern part of Turkiye
in 2008 (Table 1, Figure 1). The plantations were close to each other. We assumed climatic
and epahic conditions, provenance of the seedlings, seedling type and planting foresters were
similar in the areas.

Table 1. Some details of the plantation areas.

Treatments Latitude  Longitude Altitude Slope Aspect Spacing

(N) (B) (m) (%) (m)
Terracing 37°51'647" 30°29'2932" 1122 25-30  West 3x1.5

Control 37°51'818" 30°28'792" 1062 30-35 South 2x1.5
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Fig. 1. Terracing (left side) and control areas.

Growth data (Tree height-TH and diameter at base-Dy) was collected from 35 individual trees
sampled randomly from each treatment at end of growth period of 2022.

The treatments were compared for the tree height and diameter at base by following linear
ANOVA model at SPSS (SPSS, 2011):

Y;=u+tP +e 1)

h h

Where Yijj is the observation from the it tree of the it

h

treatment, u is overall mean, Pj is

the random effect of the i treatment, and eij is random error.

Tree height and diameter at base was related by Pearson’s phenotypic correlation analysis at
SPSS (SPSS, 2011).

RESULTS AND DISCUSSION

Terracing preparation had higher tree height (211.6 cm) performance than control treatment
(178.9 cm), while control treatment (7.73 cm) showed higher diameter at base performance
than terracing treatment (6.46 cm) (Table 2, Figure 2). It could be said that annual increments
were 0.15 m for TH and 0.0046 m for Dy in terracing, while they were 0.12 m and 0.0046 m
in control, respectively (Table 2). Averages of tree height and diameter at base were found 9.0
m and 0.27 m in 30 years plantation of the species at southern Turkiye (Kartal and Bilir,
2022). They were reported 3.55 m and 9.05 cm in 15 years plantations established by
terracing by Yazici and Bilir (2023). Averages of tree height and diameter at base were
reported 2.01 m and 0.32 m in 9 years common plantation of the species (Bilir, 2004).
However there could be many biotic and a-biotic factors such as climatic, edaphic and
geographic characteristics could be effective on the performances. For instance, significant
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effect of soil preparation or soil properties on growth performance of afforestation practices
was reported by Gl and Yel (2016) and Yazict and Turan (2016). The results emphasized
importance of location and plantation practices, and evaluation of age of plantations.
Averages of tree height and diameter at base were found 43 cm, 116 cm and 201 cm for tree
height; 10.7 mm, 22.0 mm and 32.3 mm for diameter at base in a plantation of the species at
3, 6 and 9 years (Bilir, 2004). Boydak (1996) emphasized importance of age in growth
performance of the species.

Tree height had higher variation than diameter based on coefficient of variation in both
treatments. It was found 17.6% for tree height and 11.4% for diameter at base for pooled
treatments (Table 2). The result could be used in forestry practices such as forest tending in
the species.

Table 2. Averages, ranges and coefficient of variation (CV) for the characteristics.

Terracing Control Total
TH (cm) Do(cm) TH(cm)  Do(cm) TH (cm) Do (cm)
Averages 211.6 5.73 178.9 6.46 195.3 6.09
Ranges 135-310  3.90-7.45 135-245 4.47-8.34 135-310 3.90-8.34
CV% 14.8 114 16.0 15.2 17.6 11.4
220 - TH 6,6 - D,
£ 64
210 - ~ 0,
= :
= 6,2 -
2200 - @
N ©
Py o 6 -
£ 190 - ®
5 g8
n 180 - <)
S i &)
:% 170 54 -
160 . . 5,2 .
Terracing Control Terracing Control
Treatments Treatments

Fig. 2. Averages of the characteristics.

Individual growth performances were varied between 135 c¢cm and 310 cm for TH, and
between and 3.90 cm and 7.45 cm for Dy in terracing and ranged from 135 cm to 245 cm for
TH, and ranged 4.47 cm to 8.34 cm for Dy in control (Table 2, Figure 3). It could be a guide
for future practices such as forest tending. Similar individual variations were also found for
the characteristics in the species (i.e., Bilir, 2004; Ozel, 2018; Kartal and Bilir, 2022; Yazici
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and Bilir, 2023). It indicated large genetic diversity in the species, and importance of selection
in forestry practices. The results showed importance of seed sources and individuals in seed
source for seed harvesting.

Fig. 3. Individual height variation in terracing.

Terracing and control showed similar (p>0.05) growth performances for the characteristics
based on results of analysis of variance (Table 3). However, the case study was carried out by
limited data collected from two areas.

Table 3. Results of analysis of variance for the characteristics of the species.

Characteristics  Source of df Mean Square F P value
variation
TH Between 2 34 1011.246 751
Groups
Within 87 35 1346.371
Groups
Total 89 69
Do Between 2 34 590 617
Groups
Within 87 35 955
Groups
Total 89 69
62
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There were positive and significant (p<0.01) phenotypic relations (r) between tree height and
diameter at base in terracing (r=.699) and control (r=.559) (Figure 4). Similar results were
also reported in early studies of the species (i.e., Bilir, 2004; Ozel, 2018; Ertugrul and Bilir,
2020; Kartal and Bilir, 2022; Yazict and Bilir, 2023). The results could be used for future
studies in the species.

9.0 5 Control 8,0 1 Terracing
7,5 -
8,0 7.0 -
7,0 6.5 1
6,0
R 60 - Q55 -
50 -
50 - R 45 -
40 - “Wi1e o
y =0,0156x + 3,6707 3,5 - y =0,018x + 1,9252
— 2 —
30 . R2=03125 3,0 . R?=0,488 .
120,0 170,0 220,0 270,0 1200 170,0 2200 270,0 320,0
TH TH

Fig. 4. Relations between tree height and diameter at base in treatments.

CONLCUSIONS

Results of the study could be used in forestry practices. However, the present case study was
carried out by one year data and limited area of Taurus cedar. New studies should be carried
out by different characteristics such as survival, number of branches, diameter at breast
height, and locations of different species to give accurate conclusions.
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ABSTRACT

The study was carried out to contribute forestry practices in an afforestation area established
by gradoni terracing of Taurus cedar also called Cedar of Lebanon (Cedrus libani A.Rich.),
Anatolian black pine [Pinus nigra Arnold. subsp. pallasiana (Lamb.) Holmboe] and Crimean
juniper (Juniperus excelsa M. Bieb. excelsa) in southern part of Turkiye in 2007. The species
C. libani (0.4 million ha), P. nigra (4.3) and J. excelsa (1.5) occupy at 6.2 million ha which of
26.8% total forest area of Turkiye. However, 42% of total forest area of Turkiye is
unproductive or also called degraded forest. It was 25% in C. libani, 33% in P. nigra and 73%
in J. excelsa. Afforestation practices included many stages is main tool in conversion of
degraded forest to productive forest.

Tree height and diameter at base were measured in thirty individuals chosen randomly in each
species at end of growth period of 2022. The species were compared by linear model of
analysis of variance for the characteristics. Tree height and diameter at base were related by
correlation analysis for each species.

Anatolian black pine had the highest diameter at base (11.96 cm), while tree height was the
highest in Taurus cedar (3.55 m). There were also large differences among individuals within
species for the characteristics. Individual tree heights were ranged from 1.95 m to 5.50 m in
C. libani, from 1.87 to 4.05 in P. nigra, from 1.85 to 3.24 in J. excels, while, diameter at base
varied between 1.95 and 5.20 cm in C. libani, between 7.50 and 15.38 cm in P. nigra, and
between 6.08 and 11.38 cm in J. excels for individual trees.

Species showed significant (p<0.01) differences for tree height and diameter at base according
to results of analysis of variance. There were positive and significant (p<0.05) relations
between the characteristics in all the species. According to results of correlation analysis
phenotypic correlation coefficients (rp) were 0.919 in C. libani, 0.618 in P. nigra and 0.507 in
J. excels.

65
March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

Results of the study were discussed based on plantation forestry and other forestry practices in
the species.

Keywords: Growth, Plantation, Silviculture, Seedling, Variation.

INTRODUCTION

Taurus cedar also called Cedar of Lebanon (Cedrus libani A.Rich.), Anatolian black pine
[Pinus nigra Arnold. subsp. pallasiana (Lamb.) Holmboe] and Crimean juniper (Juniperus
excelsa M. Bieb. excelsa) are important forest tree species because of their large natural
distributions in different ecological conditions. They cover 26.8% total forest area which is
23.1 million ha of Turkiye. However, about 42% of the species and Turkey are
degraded/unproductive forest area (Table 1, OGM, 2022).

Table 1. Forest area of the species and Turkey

Species Productive (ha) Degraded (ha) Total (million ha)

C. libani 0.3 (75%) 0.1 (25%) 0.4
P. nigra 2.9 (67%) 1.4 (33%) 4.3
J. excelsa 0.4 (27%) 1.1 (73%) 1.5
Turkey 13.5 (52%) 9.6 (42%) 23.1

Afforestation practices are main tools in conversion of degraded forest to productive forest.
The practices are many stages from seed collection, seedling production, planting, soil
preparation to forest tending. Soil preparation has play important role in successful
afforestation. For instance, GOl and Yel (2016) indicated importance of soil preparation
method in Anatolian black pine plantation. Gradoni terracing is one of the soil preparation
methods in afforestation practices. It could be also seen as an environmental factor in the
practices. In this study, growth variation in three tree species in an afforestation established by
gradoni terracing were examined based on tree height and diameter at base to contribute
afforestation and other forestry practices of the species.

MATERIAL AND METHODS

Tree height (TH), diameter at base (Do) data was collected from a afforestation area
(37°52'930" N latitude, 30°30'157" E Longitude, 968 m asl.) established by gradoni terracing
soil preparing method in southern part of Turkiye in 2007 (Figure 1).
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Fig. 1. Studied afforestation area

Thirty individuals of Taurus cedar, Anatolian black pine and Crimean juniper were sampled
randomly from each species at the same area to collect tree height (TH) and diameter at base
(Do) data at end of growth period of 2022.

Collected data was performed by one-way analysis of variance to compare the species for the
characteristics at SPSS (SPSS, 2011).

Phenotypic correlations (r,) between tree height (TH) and diameter at base in the species were
estimated by (Falconer (1989).

RESULTS AND DISCUSSION

Averages, ranges and standard deviation of tree height and diameter at base for the species
were given in Table 2. Average of diameter at base was the highest in Anatolian black pine
(Pinus nigra) (11.96 cm), while tree height was the highest in Taurus cedar (Cedrus libani)
(3.55 m) (Table 2, Figure 2).

Table 2. Averages, minimum, maximum and standard deviation for the characteristics in the
species.

C. libani P. nigra J. excelsa
TH (m)*  Do(cm) TH (m) Do (cm) TH (m) Do (cm)
Averages 3.55° 9.05a 2.73° 11.96" 2.32° 8.31a
Minimum 1.95 5.96 1.87 7.50 1.85 6.08
Maximum 5.50 15.33 4.05 15.38 3.25 11.38
St. deviation 2.36 91 .60 2.59 .38 1.33

*; Same letters are not significantly (p>0.01) different among the species.
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Fig. 2. Averages of the characteristics for the species

Averages were 9 m in C. libani and 12.3 m in P. nigra of tree height, and 27.2 cm in C. libani
and 40.9 cm in P. nigra of diameter at base in an afforestation area from southern Turkiye
(Kartal and Bilir, 2022). Annual increments of C. libani, P. nigra and J. excelsa were 0.24 m,
0.18 m and 0.15 m for tree height, and 0.30 cm, 0.80 cm and 0.55 cm in the species,
respectively (Table 2). The increments of C. libani and P. nigra were reported 0.30 m and
0.41 m for tree height, and 0.91 cm and 1.36 cm for diameter at base in the species in a thirty
year afforestation, respectively (Kartal and Bilir, 2022). Similar higher performances of P.
nigra to C. libani were also reported by Ozel (2018). The results indicated importance of
species, location and age in afforestation practices.

Individual trees showed also large differences within species for the characteristics. Individual
tree heights were ranged from 1.95 m to 5.50 m in C. libani, from 1.87 to 4.05 in P. nigra,
and from 1.85 to 3.24 in J. excelsa. It was between 1.95 and 5.20 cm in C. libani, between
7.50 and 15.38 cm in P. nigra, and between 6.08 and 11.38 cm in J. excels for diameter at
base (Table 2, Figure 3). Similar variations among individuals were also found for tree height
and diameter at base in C. libani and P. nigra (Kartal and Bilir, 2022; Ozel, 2018), and
reproductions of P. nigra (Ertugrul and Bilir, 2020).
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Fig. 3. Individual tree height and diameter at base in the species

According to results of analysis of variance showed significant (p<0.01) differences among
the species for tree height and diameter at base (Table3). The results were well accordance
between C. libani and P. nigra for tree height and diameter at base in (Kartal and Bilir, 2022;
Ozel, 2018). The species were more homogenous for diameter at base than tree height
according to Duncan’s multiple range' test (Duncan, 1955) (Table 2). The results emphasized
importance of tree species and characteristics in afforestation and forestry practices.

Table 3. Results of analysis of variance for the characteristics of the species

Characteristics ~ Source of df ~ Mean Square F P value
variation
Do Between 2 111.378 23815  .000
Groups
Within 87 4.677
Groups
Total 89
TH Between 5 11.851 26.663 .000
Groups
Within 87 444
Groups
Total 89
69
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Positive and significant (p<0.05) phenotypic relations between tree height and diameter at
base in C. libani (r,=.919), P. nigra (r,=.618) and J. excelsa (r,=.507) according to results of
correlation analysis (Figure 4). Similar findings were reported in plantation areas of C. libani
and P. nigra (Kartal and Bilir, 2022; Ozel, 2018), and reproductions of P. nigra (Ertugrul and
Bilir, 2020). The results could be used forestry practices such as forest tending, and future
studies in the species.
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Fig. 4. Relations between tree height and diameter at base in the species

CONLCUSIONS

Results of the study showed importance of selection of tree species in afforestation practices.
Relations between the characteristics could be a tool for future studies in the species. The
study was carried out in an afforestation area of the species by one year data and limited
characteristics. Future studies could be carried out in different locations, species, soil
preparation methods, and characteristics such as survival.

REFERENCES

Duncan, DB. (1955) Multiple range and multiple F-test. Biometrics, 11,1-5.

Ertugrul, G.S., Bilir N. (2020). Evaluation on natural regenerations in Kiitahya-Simav district
of Anatolian black pine. Artvin Coruh University Journal of Forestry Faculty, 21(1),
75-81.

Falconer, D.S. (1989). Introduction to Quantitative Genetics. 3" Edition, Longman Scientific
and Technical, New York.

Gol, C., Yel, S. (2016). Assessing the effects of different soil preparation methods on
sampling growth in afforestation studies. Turkish Journal of Forestry, 17(2): 125-131.
70

March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

Kartal, R., Bilir, N. (2022). Evaluation of Ehrami black pine plantations in Isparta district:
30" year results. Bartin University International Journal of Natural and Applied
Sciences, 5:10-17.

OGM. (2022). Forestry Statistics-2021. www.ogm.gov.tr. Turkiye, Ankara (Date of access:
15.07.2022).

Ozel, S. (2018). Silvicultural evaluation of plantations in Isparta-Yalvag district. Graduate
School of Natural and Applied Science, Suleyman Demirel University, PhD. Thesis,
Isparta.

SPSS. (2011). IBM SPSS Statistics for Windows, Version 20.0., NY: IBM Corp.

71
March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK


http://www.ogm.gov.tr/

4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

ARONIA AND ANTHOCYANINS

ARONYA VE ANTOSIiYANINLER

Serim Tuna KOC
Trakya Universitesi Fen Bilimleri Enstitiisii Biyoteknoloji ve Genetik Anabilim Dali

ORCID NO: 0000-0002-6216-6351

OZET

Antosiyaninler, bitkiler alemindeki en yaygin dogal pigmentlerden biridir. Bitkisel besinlerin
kirmizidan mora kadar degisen renklerinden sorumlu olan ve insan sagligina olumlu etkisi
olan suda c¢oziinlir pigmentlerdir. pH ve sicaklik degisimlerine karst ¢ok hassastirlar.
Antosiyaninler, polifenoller grubuna ait flavonoid maddelerdir. Cogu meyve, sebze ve cesitli
iceceklerde (meyve suyu, bira, sarap ve kahve) yaklasik 7.000 farkli flavonoid bulunur. Her
bitki tiirti, kirmizidan maviye bir dizi renk sergileyen, dolayisiyla meyve ve sebzelerin
renklerini tagiyan karakteristik bir antosiyanin pigmentine sahiptir. Antosiyaninler dogada O-
glikozitler seklinde bulunurlar, bunlarin aglikonlarina (sakkarit olmayan kisim)
antosiyanidinler denir. En yaygin antosiyanidinler, siyanidin, delfinidin, peonidin, malvidin,
pelargonidin ve petunidindir. Antosiyaninlerin insan sagligi lizerindeki yararh etkileri 16.
yiizyildan beri bilinmektedir. Antosiyaninler, antiinflamatuar, antikanser, antimikrobiyal, anti-
obezite ve antidiyabetik etkilerinin yani sira kardiyovaskiiler hastaliklar iizerinde koruyucu
etkilere sahiptir. Aronya (Aronia melanocarpa), yiiksek fenolik bilesik icerigi, antioksidan
ozellikleri ve saglik tlizerindeki olumlu etkisi nedeniyle son yillarda tiiketiciler tarafindan
tercih edilen bir meyve tiiriidiir. Aronia, i¢cindeki antosiyaninler toplam polifenollerin yaklasik
%?25'ini olusturur. Antosiyanin miktarinin %64’linii siyanidin-3-galaktosid ve %29’unu
siyanidin-3-arabinosid olusturmaktadir. Ayrica, eser miktarda pelargonidin 3-O-galaktozid ve
pelargonidin arabinosid tespit edilmistir. Antosiyaninler ise meyvenin hem kabugunda hem de
etinde bulunmaktadir. Meyvenin olgunlagsma sirasindaki antosiyanin konsantrasyonu, rengi ve
gorsel c¢ekiciligi artirir. Bu derlemede aronya meyvesinindeki antosiyaninler ve saglik iizerine

olan etkilerine iliskin arastirma sonuglar1 sunulmustur.
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Anahtar Kelimeler: Aronya, Polifenol, Saglik

ABSTRACT

One of the most prevalent naturally occurring pigments in the plant kingdom is anthocyanin.
These are water-soluble pigments that give plant meals their colors, which range from red to
purple, and they are beneficial to human health. They are extremely sensitive to changes in
temperature and pH. Anthocyanins are flavonoid compounds that fall under the category of
polyphenols. Most fruits, vegetables, and diverse drinks include one of the approximately
7,000 distinct flavonoids (e.g., juice, beer, wine, and coffee). Each plant species has a
distinctive anthocyanin pigment that displays a spectrum of colors from red to blue, giving
fruits and vegetables their distinct hues. In nature, anthocyanins appear as O-glycosides; their
aglycones (non-saccharide parts) are known as anthocyanidins. Cyanidine, delphinidine,
peonidine, malvidine, pelargonidine, and petunidine are the most prevalent anthocyanidins.
Since the 16th century, anthocyanins have been associated with improved human health. Due
to its high phenolic component content, antioxidant qualities, and advantageous effects on
health, aronia (Aronia melanocarpa) has become a popular fruit type in recent years. Aronia
contains roughly 25% of the total amount of polyphenols in anthocyanins. Cyanidin-3-
galactoside makes up 64% of the anthocyanin content, whereas cyanidin-3-arabinoside makes
up 29%. Furthermore, pelargonidin 3-O-galactoside and pelargonidin arabinoside in trace
levels were found. The fruit's surface and flesh are both covered in anthocyanins. Fruit's
anthocyanin concentration grows as it ripens, giving it more color and aesthetic appeal.
Research findings on the anthocyanins in aronia fruit and their impact on health are discussed

in this review.

Key Words: Aronia, Polyphenols, Health
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ABSTRACT
In this study, we investigated the effect of electron correlation for three-electrons systems ,on the K-

shell , KL(*S)-shells (singlet states) and KL(*S)-shells (triplet states) in the ground state of Li-like ions (Li
atom, Be* ion, B ion, and C" ion). Among the atomic properties, are the inter-particle distribution
function f(r;;) for the Hartree -Fock (HF) and configuration interaction (ClI) wave function
approximations. The one-particle radial density distribution function D(r) expected values for the

two techniques and ( <r;">, <r,">) where n is an integer number from -2 to 2 ,the standard
deviation A rlandA I,.The properties of the energies expectation values, repulsion potential

energy < Vee >, attractive potential energy< Ven >, total potential energy <V>, kinetic energy <T>
and total energy <E>. In conclusion increasing the atomic number leads to an increase in all studied
energies by increasing the amount of ionization of the studied elements with both approximations,
and it was found that the Cl is the closest to the practical values, because it takes into account the
neglected electronic bonding by the HF method. Finally, the equations have been programmed in

Mathematics 2015 and all calculations have been calculated in atomic units.

Keywords: singlet states, triplet states, repulsion, Hartree, Mathematic
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INTRODUCTION
The foundation of the current quantum mechanics were laid in 1926 by Schrodinger ,
who published a series of papers on the subject [1].Schrodinger (2003), introduced the
wave equation which was subsequently extended and successfully applied to a large
number of problems . Since, it has become generally accepted that the Schrodinger
wave equation offers an accurate description of microscopic phenomena. This wave
equation can be solved exactly for the Hydrogen atom and Hydrogen molecular ion,
with single electron . However , for a larger atom or molecule , the problem is made
more complicated by the presence of potential energy terms which arise from the
mutual repulsion between any two electrons . In practice the exact solution to the
Schrodinger equation for many electron system is unobtainable[2] . In order to make
the problem tractable it is necessary to have make use of approximate methods .This is
the knowledge of the physics of the problem becomes important[3]. Any
approximations which are made in solving the problem must be physically reasonable
if meaningful results are to be obtained .The first and simplest of such approximations

is due to Hartree [4] . In Hartree, the wave function y, for an N-electron system, can

be written as a single product of N (one electron spin orbitals) [5]:

P(1,2,3....N) = g(L)p(2)p(3)......(N)
=¢()...4y(N ) (1)

Where i=1 to N. #(i) depends on the space and spin coordinates of electron i. The

resulting wave function is known as a Hartree product. According to the Pauli
exclusion principle, the wave function must change sign on interchanging of any two
electrons, i.e., the wave function must be antisymmetric. In addition, it also fails to take
into account the indistinguishability of the electrons. Later on, Hartree and Fock used a
new approximation of the wave function in which, Pauli exclusion principle was
satisfied[6]. In the Hartree -Fock approximation, the coulombic electron-electron
repulsion between electrons is taken into account by integrating the repulsion, this
gives the average effect of the repulsion . The total wave function is written as single

Slater determinate [7].
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HD) $2) o H (N

(12,3 N)_i $y(1) $5(2) ... po(N)
23Ny = : | | .

oND oN @) o py (N)

The component of one particle function @.(i) is referred to as spin-orbital. Any spin
orbital may be written as the product of space orbital ¢ and a spin Eigen function « or
B . The numbers in the parentheses denote the particles, and the subscripts 1,2...N
denote the Eigen states. The inter change of any two-particle causes the sign of y to

change, since it involves the interchange of corresponding two columns. This
observation leads to a more familiar expression of the Pauli principle. One can easily
prove that the probability of finding two electrons with the same spin at the same point
in space is zero.The wave function for the one particle is defined as[8] :

3) Tnémg mS(F):Rng(r)Y€m£(0,¢)a(s)

The radial factor Rnﬁ(r) is related to the distance of electron from the nucleus and

depends on the n (principal quantum number) and ¢ (angular momentum quantum

number) while the angular factor(spherical harmonic) Yfm(g’m supplies an angle
dependence and depends on the ¢ and mf (magnetic quantum number). The quantum

numbers n, £ and mg take the value as following[9] :

1=0,1.2,...(n-1) ‘@)
mf =0+142,....£7/

The spin factor represents the forth quantum number which is added to complete the total

representation of the wave function, and it can take only the values
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The basis set of one electron function chosen is consisted of the normalized Slater-type orbital defined
by [10]:

I'H-l

2
29 -1 —-(r
(5) Inim =—1r” e~ Yy (6,0)

[EE !

The partitioning into its pair wise component (i, j),the two-particle density can be written as [11]:
Where the pair function can be defined as in eq.6[11].

AT = 0;(m)@;(n) — 0;(m)P;(n) (6)

™) 1<
Ej(xm’xn ):EZAUAIJ

i<j

by substituting eq.(6) into eq. (7) we can find :

® Iy 0% )= 2[00 0,6 ) 6,65 D6, )]

i<j

There were many studies that included the use of equations for calculating atomic
properties, and depending on the most recent , there was a study on the atomic open
shell analysis of the boron ion in the (1s and 22s) states using the Hartree -Fock (HF)
approach. The energies and some atomic properties for each boron ion shell (K-shell,
KL (singlet) and KL (triplet)) were calculated [12].
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CALCULATION

a) Two-particle radial density distribution function D(ry,r>):
In each individual electronic shell, the two-particle radial density distribution function D(r ry)
is defined by (Al-Akaishi & Al-Khafaji, 2022).

(8) D11, ) = [[ 11 )1 1} de2, de2,

Where in denotes integration over all angular coordinates of the position vector r;, and it is defined

as [13]:

© de, =sing, do, dg,

The normalize condition for the two-particle radial density distribution function D(ry,r,) is defined
as[12].

(10) [[ D@, )dr, dr, =1

This means the two-particle density distribution D(ry,r)dridr, is a measure of
probability of finding the two-electron simultaneously and their radial coordinates are

inthe range ry and ry+dry ,and rato rp + dry .

b ) One-particle radial density distribution function D(r,) :

The radial density distribution function Dj(r1) is a measure of the probability of finding an electron in
each shell and it is defined as[14] :

Dy(r,)= [ Dy(r,.r, )dr,
(11) 5

c) One-particle expectation value (I,"):
The one-particle expectation value ( rln ) can be calculated from[15] :

(n') :J-Dij( ) dr
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In the case (n=0) one can calculate the Normalization conQipliW

d) The inter-particle expectation values <r12n> :

The inter-particle expectation values ( rl”z ) can be calculated from [16] :

(13) ( rlg ) :I fij( P )rlg dr12

e) Standard deviation 4r,

The standard deviation of the distance of the test electron from the nucleus ry, is defined as [17]:

9 Ar1=J<r12>—<r1>2

f) Standard Deviation 477,

The standard deviation of the inter electronic distance of the two electrons, is defined as [17]:

A rh, = \/<r122> —<I"12>2

(15)
g) Energy expectation value <E> :
The energy expectation value associated with the Hamiltonian operator can be written as follows[18] :
e=<H>=[yHydr (16)
And H for the N-electron system is given by[18] :
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H=12>V " —iéJrii (17)
i i r i<r

Since E =T + Ve, + Ve, €quation 17 is used to find the expectation values of the kinetic and potential
energies ,and is given by [19]:

<T>=-1/2 jy;liViZJt// dr (18)

wdr (19)

i<j

<V>= IQ*V ZT:—%+ZN:%

For an N-electron atomic wave function that satisfies the viral theorem the energy expectation value is

related to the potential energy by [19].
<E>=1/2<V > (20)

The potential energy is simplifying the sum of the electron-nuclear attraction energy and the inter
electronic repulsion energy, which are proportional to the expectation values of 1/r; and 1/ry

respectively. Therefore ,equation 19 can be written as[9] :
<V>=-Z<r > +<r, > (21)

The expectation value < r;* > and < r;,™* > are define by 12 and 13 equations respectively. These were

related to the density distribution D(r;) and distribution function f(ry,) which are defined previously.

RESULTS AND DISCUSSIONS

Depending on the tables (1,2,3,and 4), we found the one-particle expectation values <r,"> for (Li atom,
Be+ ion, B+2 ion, and C+3 ion), when n=0 , then <r,">=1 ,this represent the normalization condition .
As Z increases the values of <r,"> increases for n negative values and vice versa for n positive values .

For all systems the standard deviation values Ar, decreases as Z increases. In all studied systems

(three electrons), one-Particle Expectation Values <r,"> for the K-shell is the largest compared to the
values of other shells, when the values of n are negative and vice versa , because (n = -1) represent an
attractive force between the electron and the nucleus of the K-shell, it is the largest due to its nearest to

the nucleus. We also note that the intermediate shells have the same one-Particle Expectation Values

80
March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

<r,"> with respect to the HF approximation due to the neglect of electronic bonding, while the ClI
method takes it into account. Related, the inter-particle expectation values <ri,"> , from the tables
(5,6,7 and 8) ,when n=0, then <ry,">=1,this represent the normalization condition for the fourth studied
elements, as Z increases the values of <ry,"> increases for n negative values and vice versa for n
positive values in addition to the values of <ry,"> increases with the number of ionization for n
negative values (<ri,">Li > <ry,"> Be™ > <ry,">B*? > <r;,">C*™ >) jand vice versa for n positive
values .For all systems the standard deviation values Ar,, decreases as Z increases also these values

decreases with the number of ionization.

Moreover, the energy expectation value <E>, from the tables (9,10,11 and 12), can be notice as Z
increase, all the energies are increases for all systems because the nuclear charge effect increases. The
repulsion potential energy <Ve.> increases with the number of ionization, this holds for the attraction
potential energy <Ve,> but here the difference is large and holds for the energies values <V>, < T >
,< E >. Total values of <V¢> of HF wave function greater than of Cl wave function for two electron
system ,from table 13,total values of <V>, < T > and < E > of CI wave function greater than HF wave
function for all systems because the HF approximation neglect the electronic correlation energy all
results for two methods compared with experimental results were shown in figure 1 and figure 2

below.

Table 1. Expectation values <r; "> and standard deviation A rl

for the individual shells and the normalized total values for the Li - atom

shell n=-2 n=-1 n=0 n=1 n=2 Ar

1

HF Cl HF Cl HF Cl HF Cl HF Cl HF Cl
KaK,H 14.890 14908 | 2.685 | 2.686 |1 1 0.573 | 0.573 | 0.447 | 0.447 | 0.344 | 0.344
KﬁLa 7.663 7.664 1.515 | 1.516 |1 1 2.223 | 2.210 | 9.094 | 8.963 | 2.037 | 2.019
KaLa 7.663 7.694 1.515 | 1.519 |1 1 2.223 | 2.209 | 9.094 | 8.962 | 2.037 | 2.019
Total 10.072 10.088 | 1.905 | 1.907 |1 1 1.673 | 1.664 | 6.211 | 6.124 | 1.847 | 1.831
Table 2. Expectation values < r; "> and standard deviation A I’l
for the individual shells and the normalized total values for the Be'- ion.
Shell n=-2 n=-1 n=0 = n=2
AT,
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HF Cl HF cl HF Cl HF Cl HF Cl HF Cl
KaKﬂ 27.767 27.778 | 3.682 | 3.683 1 1 0.415 0.415 0.233 0.233 0.247 0.246
KﬁLa 14.609 14.584 | 2.145 | 2.144 1 1 1.348 1.345 3.161 3.150 1.159 1.158
Ka La 14.609 14.665 | 2.145 | 2.146 1 1 1.348 1.345 3.161 3.149 1.159 1.158
Total 18.995 19.009 | 2.633 | 2.658 1 1 1.037 1.035 2.185 2.176 1.054 1.052
Table 3. Expectation values < r; " > and standard deviation A r,
for the individual shells and the normalized total values for the B™- ion.
Shell n=-2 n=-1 n=0 n=1 n=2
Ar,
HF Cl HF Cl HF ClI HF Cl HF Cl HF Cl
K K,B 44.640 44,644 @ 4.681 4680 1 1 0.325 0.325 0.143 0.143 0.192 0.192
o
K,BL 23.812 23.758 | 2.772 2769 1 1 0.981 0.979 1636 1.632 0.821 0.819
o
K L 23.812 23.894 | 2.772 2775 1 1 0.981 0.979 1636 1.632 0.821 @ 0.820
a o
Total 30.756 30.766 = 3.408 3.409 1 1 0.762  0.762 1.138 1.136 0.746 0746
Table 4. Expectation values < r; " > and standard deviation A I’l
for the individual shells and the normalized total values for the C*- ion .
Shell n=-2 n=-1 n=0 n=1 n=2 Ar,
HF Cl HF Cl HF CI HF ClI HF Cl HF Cl
Ka K,B 65.508 65.518 5.679 5.671 1 1 0.267 | 0.268 | 0.096 @ 0.097 @ 0.157 @ 0.158
K,B La 35.267 35.075 3.398 3.389 1 1 0.774 0.773 1.005 | 1.003 0.637 0.6368
Ka La 35.267 35.271 3.398 3.396 1 1 0.774 0.773 1.005 § 1.003 0.637 0.637
Total 45.347 45,288 4.159 4,152 1 1 0.605 | 0.605 | 0.699 @ 0.701 @ 0.477 0.477
Table 5. Expectation values < r;, " > and standard deviation A r,
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for the individual shells and the normalized total values for the Li- atom .

Shell n=-2 n=-1 n=0 n=1 n=2 Arlz

HF Cl HF Cl HF | CI HF Cl HF Cl HF Cl
KaKﬂ 4717 4636 @ 1.649 1.565 1 1 0.839 | 0.864 0.894 0.930 0.435 0.429
KﬂLa 0.195  0.194  0.323 0.322 1 1 3.922 | 3.905 18.187 | 19.973  1.675 1.651
KL, 0.119 | 0.129  0.308 0.320 1 1 3.927  3.909 18.187 | 17.969  1.662 1.641
Total 1.677 1653  0.760 0.736 1 1 2.806 | 2.892 12.423 | 12.957  1.257 1.240

Table 6. Expectation values < ry, " > and standard deviation A r, for

the individual shells and the normalized total values for the Be*- ion .

Shell n=-2 n=-1 n=0 n=1 n=2 Arlz

HF Cl HF Cl HF CI HF  CI HF  CI HF Cl
KaKﬁ 8.917 8.914 2.273 2.209 1 1 0.607 0.620 0.466 0.481 | 0.312 0.309
KﬂLa 0.590 0.590 0.548 0.545 1 1 2323 2325 6.322 6.323 | 0.962 0.957
Ka La 0.327 0.326 0.513 0.513 1 1 2329 2329 6322 6315 | 0.946 0.943
Total 3.264 3.277 1.112 1.089 1 1 1753 1.758 4370 4.373 0.739 0.737

Table 7. Expectation values <r;, "> and standard deviation A I’12

for the individual shells and the normalized total values for the B**- ion.
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Shell

Total

HF Cl

14.449 14.337

1.169 1.169
0.620 0.620
5.413 5.375
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n=-1

HF

2.897

0.766

0.708

1.457

Cl

2.817

0.760

0.707

1.428

n=0

HF

n=1
Ci HF
1 0.475
1 1.673
1 1.679
1 1.276

Table 8. Expectation values < ry, " > and standard deviation A r,

for the individual shells and the normalized total values for the C*- ion .

n=-2
HF Cl
21.312 | 21.310

1.931 1.931
0.999 0.999
8.081 8.079

n=-1
HF
3.521

0.979

0.900

1.800

Cl
3.388

0.920

0.890

1.733

n=0
HF
1

Cl

1

n=1
HF
0.391

1.312

1.318

1.007

Table 9.Expectation values of the Potential energy <V >, Kinetic energy < T >

and Total energy < E > for Li — atom.

March 13-15, 2023
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n=2
Ar,

Cl HF Cl HF Cl

0.484 0.285 0.293 0.243 0.243

1.676 3.271 3.277 0.686 0.684

1.681 3.271 3.274 0.671 0.670

1.277  2.278 2.281 0.534 0.532

n=2
Ar,
Cl Cl HF Cl
0.398 | 0.192 0.191 0.199 0.199
1.312 | 2.009 2.009 0.536 0.536
1.318  2.009 2.009 0.522 0.519
1.009 @ 1.404 1.407 0.419 0.418
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< V>

HF Cl
Shell
K K 1.649 1.565
a p
K L 0.322 0.322
p «a
K L 0.308  0.320
a a
Total 2.281  2.208

< Ve >
HF

-8.055
-4.546

-4.546
-17.146

Cl

-8.057

-4.548

-4.556
-17.162

<V> <T>
HF Cl HF

-6.405  -6.492  3.203

-4.223 | -4226 | 2.111

-4.237  -4.236  2.119
-14.865 -14.954 7.433

Table 10. Expectation values of the Potential energy <V >, Kinetic energy < T >

and Total energy < E > for Be' - ion.

Cl

2.209

0.545

0.513
3.267

<Ven>
HF

-14.729
-8.579

-8.579
-31.889

Cl

-14.731

-8.575

-8.598
-31.905

<V> <T>
HF Cl HF

-12.457  -12.522 | 6.228

-8.032 -8.031 4.016

-8.067 -8.086 4.033
-28.555 | -28.638 @ 14.277

Table 11. Expectation values of the Potential energy <V >, Kinetic energy < T >

and Total energy < E > for B —ion .

< V>
HF
Shell
K K 2.273
a B
K L 0.548
L a
K L 0.513
aa
Total 3.335
< Ve >
Shell
K K .
ey 2.897

March 13-15, 2023
Rio de Janeiro, Brazil

< Ve >
Cl HF Cl
2.816 | -23.403 -23.402

<V> <T>
HF Cl HF

-20.506 = -20.585 | 10.253

85

<E>

Cl HF Cl

3.246  -3.203 -3.246

2113  -2112  -2.113

2118  -2.119 -2.118

TA4TT 7433 -7.477

<E>
Cl HF
6.261 -6.228
4.015 -4.016
4.043 -4.033

14319 | -14.277

<E>

Cl HF Cl

Cl

-6.261

-4.015

-4.043
-14.319

10.293  -10.253 @ -10.273
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Kﬁl—a 0.766  0.760  -13.860 @ -13.849 -13.094 -13.089 @ 6.547 6.544 -6.547 | -6.544
Ka La 0.708 @ 0.707 -13.860 -13.877 -13.152 -13.169 6.576 6.585 -6.576 | -6.585
Total 4371 4283  -51.124 -51.113 -46.753 @ -46.844 23.376 @ 23.422  -23.376 @ -23.422
Table 12. Expectation values of the Potential energy <V >, Kinetic energy < T > and
Total energy <E > for C* —ion .
< Ve > < V> <V> <T> <E>
Shell HF Cl HF Cl HF Cl HF Cli HF Ci
K Kﬂ 3.521 3.388 -34.076 -34.023 -30.555 -30.635 15.277 15.317 -15.277 | -15.317
a
K,BLa 0.979 0.920 -20.389 -20.339 -19.409 -19.419 9.705 9.709 -9.704 -9.709
Ka La 0.900 0.890 -20.389 -20.379 -19.489 -19.491 9.744 9.745 -0.744 -0.746
Total 5.401 5.199 -74.854  -74.741 -69.453 -69.545 34.326 34.773 -34.726 | -34.773
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Table 13. Hartree - Fock energies and correlation energies and overlap

integrals between correlated and HF wave functions for Li — like ion .

Atom or ion

HF

[20]
Cl
Experiential [20]

Li

-7.433

—7.433
-1.477
-71.478

Be®

-14.277

—14.277
-14.319
-14.325

-23.376

—23.376
-23.422
-23.425

-34.726

—34.726
-34.773
—34.786

Depending on figure 1, the HF and Cl methods were similar to the experimental results with a range
of 25% to 75% same as the experimental presented as a reference in the figure. As a validation part
of the results, we are confident the HF and CI are the best methods for ions and atoms.

25%~75%
Range within 1.51QR
O | — Median Line Reference
= Mean
+ Outliers
[ g -
s
—
o
5
— -20 |
<<
-30 |
-40 " M M

HF Cl Exp

Figure 1. A comparison of H.F and Cl approximation methods

with experimental results for studied elements.
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L
4]
T

N
o
1

Atom or ion

-25
-30

= — -
B8

-40

HF Cl Exp

Figure 1. A comparison of H.F and Cl approximation methods

with experimental results for each studied element.

CONCLUSION

Deduced for HF and CI wave functions methods for K—shell, through the this study of some atomic
properties for Li-like ions (three system) , we concluded that , as Z increases the maximum values of
inter-particle distribution function f(r;,) and the one-particle radial density distribution function D(r)
are increases and the positions of these maximum values decreases with Z increases . Related, the
values of <r;"> and <ry,"> increases for n negative values and decreases for n positive values. In this

system the standard deviation values Ar,and Ar,, decreases, all the energies are increases for this

system .The repulsion potential energy <V.> increases as the ionization increases , the values of <V>
, <T>and < E > of CI wave function greater than HF wave function also It is closer to practical

results, due to of neglecting the electronic bonding energy between electrons in HF method.
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ABSTRACT

Wireless power transfer (WPT) systems has become very important in recent years. WPT is
used in many areas. In this study, an inductive wireless power transfer (IWPT) system was
designed for electric vehicles. The shape of the primary and secondary coils is circular and
their radius is 25 cm. The operating frequency of the system is 20 KHz and the applied
voltage is 100 volts. The effect of the distance between the primary and secondary coils on the
efficiency of the system was investigated by generating a 3D Maxwell model of the system.
The distance between the primary and secondary coils was modified as 10, 15, 20 and 25 cm
and the coupling coefficient, mutual inductance, input power, output power and efficiency of
the system were investigated in each case. As a result, it was observed that the coupling
coefficient, the common inductance, and the efficiency of the system are inversely
proportional with the distance between the coils. When the distance between the coils was 10
cm, the efficiency of the system was 84.21%. As the distance between the coils increases, the
system efficiency decreases and when the distance between the coils is 25 cm, the system
efficiency becomes 71.07%.

Keywords: Wireless power transfer, contactless power transfer, inductive power transfer.

1. Introduction

Wireless power transfer (WPT) systems have advantages such as simplifying the charging
process by eliminating cables, not being affected by weather conditions and no arcing [1].
Therefore, it has become very important in recent years. WPT is used in many areas. One of
them is the charging of electric vehicles. WPT systems are divided into inductive and
capacitive. Inductive coupling has coils and a magnetic field is used for the transfer of energy.
In capacitive coupling, there are conductive plates and electric field is used for the transfer of

energy [2].

In IWPT systems, since the system is inductive, the power factor is low, and compensation is
done to increase the power factor. Therefore, capacitors are connected in series or parallel to

the primary and secondary coils. According to the serial and parallel connection status of the
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capacitors, there are 4 different connection types as serial serial (SS), serial parallel (SP),
parallel serial (PS) and parallel parallel (PP). Figure 1 shows the connection types. SS

connection has some advantages over other connection types. These advantages are described

in [3].
C1 C2 C1
L1 L2 L1 L2 C2
[ SS * ® SP
C2
c1 _|_ L1 L2 C1 T L1 L2 Cc2
® & PS < L g PP

Figure 1. Capacitor connection types in IWPT systems.

The relationship between the resonant frequency, and the primary/secondary coils and
capacitors in IWPT systems is given in Equation 1 [4]. Here, L; is the inductance of the
primary coil, L, is the inductance of the secondary coil, C; is the capacitance of the primary
capacitor, and the C, is the capacitance of the secondary capacitor. In systems with Serial-
Serial connection, primary quality factor is calculated by Equation 2 and secondary quality
factor is calculated by Equation 3 [5].

1 1

Wo = JL1C1 - JL2Ca @
R;L

Q1= o @
L

Q=37 ©
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3 R,
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Figure 2. General schematic of an IWPT system [6].

The IWPT system consists of primary and secondary parts that are not in contact with each
other, as shown in Figure 2. The primary part consists of a high frequency power supply, a
capacitor C; connected in series or parallel for primary compensation, and a primary coil.
Secondary part consists of the secondary coil and the secondary capacitor C, connected in
series or parallel for secondary compensation and load.

In a previous study [7], the inductively coupled power transfer system was investigated and to
validate the theoretical results, a 2-KW SS compensated prototype with a 15-cm air gap
between coils, was implemented. The shape of the coils in this prototype is rectangular and
the operating frequency is 20 KHz. The number of turns for the primary coil is 27, the number
of turns for the secondary coil is 7. The theoretical efficiency of the system is 95% and the
experimental efficiency is 82%.

In another study [8], the compensation topologies of the inductively coupled power transfer
system were investigated and a novel compensation topology was proposed. The proposed
compensation topology is the SPS topology, which is a combination of SS and PS topologies.
Then, two prototypes with SS and SPS compensation topologies were implemented. The
dimensions of the primary and secondary coils which were wound using Litz wire, are
different in order to consider misalignment in only one direction. The primary coil is
rectangular, the secondary coil is square and the distance between them is 15 cm.

In another study [9], models of circular and DD-coupled inductive power transfer systems
were generated with finite element analysis software. The power of the system is 2 KW and
the distance between the coils is 20 cm. As a result, it was concluded that the DD-coupled
system is more efficient.

2. Model of IWPT System

In this study, the IWPT system was designed, and then a 3D Maxwell model of this system
was generated. The magnetic field representation of the 3D Maxwell model of the proposed
IWPT system is shown in Figure 3.
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Figure 3. Magnetic field representation of the IWPT system.

The coupling coefficient (k), self-inductance of the primary coil (L1), self-inductance of the
secondary coil (L) and mutual-inductance (M) when the distance between the primary and
secondary coils is 10, 15, 20 and 25 cm were obtained from the model. C; and C, values from
Equation 1, Q1 values from Equation 2 and Q, values from Equation 3 were calculated. These
values are given in Table 1.

Table 1. Design parameters of the IWPT system.

Distance | 10cm | 15¢cm | 20cm | 25¢cm
k 0,36 0,23 0,16 0,11
L; (uH) | 162,08 | 162,04 | 161,95 | 161,69
L, (uH) | 155,8 | 155,76 | 155,74 | 155,56
M (uH) | 58,03 | 38,02 | 25,66 | 17,76
C:(nF) | 391,29 | 391,29 | 391,41 | 392,04
C, (nF) | 406,86 | 407,12 | 407,12 | 407,65
Q1 1,917 | 4,466 | 9,791 | 20,406
Q2 3,913 | 3,911 | 3,911 | 3,906

Figure 4 shows the change of the coupling coefficient vs the distance between the coils. When
this graph is analyzed, we can see that the coupling coefficient decreases as the distance
between the coils increases and the coupling coefficient is 0.36 when the distance between the
coils is 10 cm. When the distance between the coils is 25 cm, the coupling coefficient
becomes 0.11. As shown in Figure 4, the coupling coefficient is inversely proportional to the
distance between the coils.
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Figure 4. Coupling coefficient vs distance between the coils.
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Figure 5. Mutual inductance vs distance between the coils.

A coupling coefficient of zero means that there is no coupling, that is, the power transfer is
zero. Conversely, the larger the coupling coefficient, the more power is transferred and the
efficiency of the system increases. Therefore, it is desirable to have a large coupling

coefficient in the design of IWPT systems. The coupling coefficient can be calculated by
Equation 4 [10].

k= 4)

Figure 5 shows the change of the mutual inductance vs the distance between the coils. As

shown in Figure 5, the common inductance decreases as the distance between the coils
increases.

3. Simplorer Circuit
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After the generation of the 3D Maxwell model of the IWPT system, the Simplorer circuit was
built for efficiency analysis. Figure 6 shows the Simplorer circuit of the IWPT system. Here,
the load resistance R_ is 5 ohms. As shown in Figure 7, Vsouree VOItage is a bipolar square
wave with an RMS value of 100 volts. As shown in Figure 8, the lsurce current is a sinusoidal
current with a maximum value of 12.2 amperes and an RMS value of 8.55 amperes.

+_Win c1 + WPriCail + WSecCoil + WLpad

o * e - | oy

. I N/ . o |l .

.

Source
C’) RL%
L ®

_10 _10

Figure 6. Simplorer circuit of IWPT system.

Figure 9 shows the load current I,.. As shown in Figure 9, the maximum value of the load
current is 16.51 amperes, and the RMS value is 12.01 amperes. Figure 10 shows the load
voltage V. As shown in Figure 10, the load voltage is a sinusoidal voltage with a maximum
value of 82.56 volts and an RMS of 60 volts.
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Figure 7. Vsource VOItage.
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96

March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

4. Model results

The distance between the coils in the generated model was modified as 10, 15, 20 and 25 cm
and the source current (lsource), l0ad current (I.), load voltage (V.), input power (Pin) and
output power (P.) were obtained in each case. The obtained values are given in Table 2.

Table 2. Model results.

Distance | 10cm | 15¢cm | 20cm | 25¢cm
Vsource (V) | 100V | 100V | 100V | 100 V
lsource (A) | 8,55 | 19,4 | 40,4 | 76,57
Pin (W) 855 | 1940 | 4040 | 7657
Vi (V) 60 89,45 | 125,79 | 164,96
IL(A) 12 17,89 | 25,15 | 32,99
PL (W) 720 | 1600 | 3163 | 5442
Efficiency | 84,21 | 82,48 | 78,3 | 71,07
In Figure 11, the change of the input power vs the distance between the coils is shown. In
Figure 12, the change of the output power vs the distance between the coils is shown. These
graphs demonstrate that the input power and the output power increase as the distance
between the coils increases. Figure 13 shows the change of the system efficiency vs the
distance between the coils. As shown in Figure 13, the efficiency of the system decreases as
the distance between the coils increases, the efficiency of the system is 84.21% when the
distance between the coils is 10 cm, and the efficiency of the system is 71.07% when the
distance between the coils is 25 cm.

10000
S
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£
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Figure 11. The input power vs the distance between the coils.
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Figure 12. The output power vs the distance between the coils.
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Figure 13. The system efficiency vs the distance between the coils.

5. Conclusions

In this study, an inductive wireless power transfer (IWPT) system that can be used in electric
vehicles is designed. In the designed system, the shape of the primary and secondary coils is
circular, and the radius is 25 cm. Initially, the 3D Maxwell model of the designed system was
generated and then the Simplorer circuit was built. The operating frequency of the system is
20 KHz and the applied voltage is 100 volts. The distance between the coils in the generated
model was taken as 10, 15, 20 and 25 cm and each case was investigated correspondingly. As
a result of the investigations, it was shown that the coupling coefficient, mutual inductance,
and efficiency of the system decreased as the distance between the coils increased. In future
studies, it can be investigated whether systems with different coil shapes (rectangular, square,
hexagonal, DDQ) will be more efficient or not. The effect of changes in the current system
parameters (input voltage, number of turns, resonance frequency, load resistance) on system
efficiency can also be investigated. In addition, it can be investigated how much the efficiency
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of the system will change if the outer surfaces of the primary and secondary coils are coated
with ferrite strip and aluminum plate.

References

[1] Green, A. W., & Boys, J. T. (1994). 10 kHz inductively coupled power transfer-concept
and control. 1994 Fifth International Conference on Power Electronics and Variable-Speed
Drives. 26-28 October 1994. London, UK. doi: 10.1049/cp:19941049

[2] Afridi K. (2018). Wireless charging of electric vehicles. National Academy of
Engineering. In Frontiers of Engineering: Reports on Leading-Edge Engineering from the
2017 Symposium. Washington, DC: The National Academies Press. September 25-27. doi:
https://doi.org/10.17226/24906.

[3] Garcia, X. D. T., Vazquez, J., & Roncero-Sanchez, P. (2015). Design, implementation
issues and performance of an inductive power transfer system for electric vehicle chargers
with series—series compensation. IET Power Electronics, 8(10), 1920-1930.

[4] Minnaert, B., & Stevens, N. (2018). Maximizing the power transfer for a mixed inductive
and capacitive wireless power transfer system. In 2018 IEEE Wireless Power Transfer
Conference (WPTC). Canada. doi: 10.1109/WPT.2018.8639265

[5] Wang, C. S., Covic, G. A., & Stielau, O. H. (2001). General stability criterions for zero
phase angle controlled loosely coupled inductive power transfer systems. In IECON'01. 27th
Annual Conference of the IEEE Industrial Electronics Society. USA. 1049-1054. DOI:
10.1109/IECON.2001.975925

[6] Trivino-Cabrera, A., Gonzalez-Gonzalez, J. M., & Aguado, J. A. (2020). Wireless power
transfer for electric vehicles: foundations and design approach, Springer.

[7] Sallan, J., Villa, J. L., Llombart, A., & Sanz, J. F. (2009). Optimal design of ICPT systems
applied to electric vehicle battery charge. IEEE Transactions on Industrial Electronics, 56(6),
2140-2149. doi: 10.1109/TI1E.2009.2015359

[8] Villa, J. L., Sallan, J., Osorio, J. F. S., & Llombart, A. (2011). High-misalignment tolerant
compensation topology for ICPT systems. IEEE Transactions on Industrial Electronics, 59(2),
945-951. doi: 10.1109/T1E.2011.2161055

[9] Budhia, M., Boys, J. T., Covic, G. A., & Huang, C. Y. (2013). Development of a single-
sided flux magnetic coupler for electric vehicle IPT charging systems. IEEE Transactions on
Industrial Electronics, 60(1), 318-328. doi: 10.1109/TIE.2011.2179274

[10] Zheng, C., Ma, H., Lali, J. S., & Zhang, L. (2015). Design considerations to reduce gap
variation and misalignment effects for the inductive power transfer system. IEEE
Transactions on Power Electronics, 30(11), 6108-6119.

99
March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

ELECTRICAL AND STRUCTURAL CHARACTERIZATION OF PBS THIN FILMS
PRODUCED BY SPRAY METHOD

Fatma MEYDANERI TEZEL

Prof. Dr., Karabiik University
ORCID No: 0000-0003-1546-875X

ABSTRACT

Lead sulfide is a semiconductor materiel used in diverse executions. They exhibit excellent
special features for diverse executions such as LEDs, IR detectors and lasers, solar energy
frameworks, optical fibers, window coverings through to the selective sensitivity of Pb*? ions.
Owing to the wide exciton and effective Bohr radius (18 nm) of cubic crystalline PbS, its
absorption from the infrared (IR) to the visible region is quite effective. Due to the quantum
limitations of the carriers, it has also strengthened the non-linear optical feature, which can be
used as an optical code in optical equipments.

In this research, PbS films were turned out on glass substrates heated at 150 °C using the
spray method. Depending on the 1, 2 and 3 spray numbers of the films, the grain sizes,
dislocation intensites, crystallization numbers per unit area and lattice strains were found to be
16.57 nm, 14.66 nm, 13.73 nm; 3.64x107 line/nm?, 4.65x107 line/nm?, 5.30x10° line/nm?;
18.66x107 (1/nm?), 80.01x102 (1/nm?), 114.30x10 (1/nm?); 7.91x10°®, 9.52 x10° and 9.21
x10°3, respectively. The electrical resistivity values were calculated with the four-point probe
method. Depending on the number of 1, 2 and 3 sprays, the electrical resistivity values were
calculated as 8.20x10° Qcm, 4.20 x10°® Qcm and 2.48 x10°® Qcm, respectively.

Keywords: PbS, Thin film, spray method, electrical resistivity, lattice strain, grain size,
dislocation density

INTRODUCTION

If electronic and optoelectronic devices have perfect crystal structures, their performance is
also quite good (Yiicel & Yiicel, 2022; Pawar et al., 2011). However, the growth of crystals
requires a complicated production operate with up procurement expenditures due to ultra-
vacuum technologies such as MOCVD and MBE (Brahlek et al., 2018; Qin et al., 2022). On
the other hand, semiconductor thin films synthesized with falling expenditure, facile and
industrial scale production have significant advantages (Jung et al., 2015; Qin et al., 2022).
However, due to a large scale of irregularly structured states such as grain boundary defects,
they usually occur in polycrystalline structures (Hirth, 1974; Choi et al., 2009). Eventually,
the far-scale array and periodic potential zone of polycrystalline thin films seriously impair
photonic and electrical properties (Najmaei et al., 2014). It is therefore important to
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understand purposeful scholarly and tech problems on how to enhance crystal grade to
achieve brilliant electronic and optoelectronic properties.

Colloidal PbS quantum dots (Ellingson et al., 2005) have majority carriers due to sufficient
multi-exciton generation and high state density (Nair et al., 2008; Pijpers et al., 2009). With
its striking photonic and optoelectronic special features such as direct narrow band structure
(0.4 eV) (Wu et al., 2019; Miller et al., 2016), PbS is very interesting as a short wave infrared
semiconductor at room temperature. In addition, it has technological importance in many
areas such as infrared detectors (Liu et al., 2009; Kim et al., 2020), solar cells (Gtines et al.,
2007; Zhao et al., 2010), gas sensors (Fu, 2009), diode lasers Ralston et al., 1974). Latterly,
PbS thin films have been put out by diverse practices incorporating chemical bath deposition
and sequential ionic thickness suction and reactions (Patil et al., 2006; Puiso et al., 2003;
Preobrajenski & Chasse, 1999). However, electronic conduction attributions of thin films in
chemical synthesis technics deteriorate due to inappropriate chemical pollution from organic
reagents. However, despite single-crystalline PbS thin films have been prospered with MBE
Preobrajenski & Chasse, 1999), they are quite expensive and complex. In addition, PbS thin
films can be produced with distinct production mechanisms such as chemical bath deposition
(CBD) (Bai et al., 2017; Liu et al., 2019), spray pyrolysis (Salah et al., 2005; Sarica & Bilgin,
2017), electrodeposition (Ikhioya et al., 2018), evaporation (Cheragizade et al., 2014),
sputtering (Guozheng et al., 2014). Therefore, low-cost, clean and convenient synthesis
technologies for preparing PbS thin films with high crystal quality remain fascinating.

In this work, PbS films were fabricated on glass substrates heated at 150 °C using the spray
method. Depending on the 1, 2 and 3 spray numbers of the films, the grain sizes, dislocation
densities, crystallization numbers per unit area, lattice strains and electrical resistivity values
were investigated.

EXPERIMENTAL PROCEDURE

In 2 separate beakers, 1.044 g of PbNO; and 0.648 g of NaOH were dissolved in 10 ml of
distilled water for 10 minutes with the help of a magnetic stirrer. Then, the contents of these
two beakers were mixed in a 50 ml beaker and the blend was allowed to become
homogeneous for 10 minutes. Again in a separate beaker, 0.73 g of thiourea was dissolved in
10 ml of distilled water with a magnetic stirrer for 10 minutes and added to the solution in a
50 ml beaker. The solution was stirred on a magnetic stirrer for about 10 min until the
colorway of the dissolution changed to dark gray. When the glass substrates placed on the
heater are at 150 °C, The films were deposited with air gas by adjusting to be 10 cm the
length between the substrate and the nozzle at a right angle to the surface for spraying amount
of 1, 2 and 3. In this method, parameters such as the temperature of the substrate, the amount
of spraying and the thickness of the film affect the quality of the film.

The structured qualities of the PbS thin films were explored by XRD and the surface
morphologies were analyzed by FESEM. The thickness of the films was evaluated with the
Mitutoya Surftest Ver2.00 device. Electrical resistivity values were computed from current-
voltage (I-V) estimates in the range of -0.3 to 0.7 volts with Keithley 2400 sourcemeter and
Keithley 2100/220 Multimeter in dark environment at room temperature by taking 1 mm
between contacts.
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RESULTS AND DISCUSSION

XRD diffraction figures of PbS thin films for spray amount 1, 2 and 3 are given in Figure 1.
Since it is sprayed with air gas, there is also a low-intensity PbSO, structure inside the
structure. The strongest peak is observed at 30.17° (2 0 0 ) (PDF Card No.: 00-002-0699) in
the cubic structured orientation. Average grain sizes (D) were calculated over the strongest
peak with Scherrer's equation (Eq.1).

D 0.94 1)
pcosé

Where A, 6, B are the wavelength of used X-ray, Bragg angle and angular line width at half-
maximum intensity in radians, respectively. The dislocation density () was calculated by

(Eq.2).
1
=25 @)
The number of crystals per unit area (N) is obtained by using (Eq.3).
t
N = o 3)

where t represents the thickness of the film.
Lattice Strain (¢) is calculated with (Eq.4).
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Figure 1. XRD figures of PbS thin films depend on spray amount.

Depending on the 1, 2 and 3 spray numbers of the films, the grain sizes, dislocation intensties,
crystallization numbers per unit area and lattice strains were ascertained to be 16.57 nm, 14.66
nm, 13.73 nm; 3.64x10° line/nm?, 4.65x10° line/nm?, 5.30x10° line/nm?® 18.66x107
(1/nm?), 80.01x10 (1/nm?), 114.30x102 (1/nm?); 7.91x103, 9.52 x10° and 9.21 x10%,
respectively. The values obtained in this study are quite compatible with the PbS thin films
fabricated by the spray pyrolysis tech by Chandekar et al. (Chandekar et al., 2022).

Depending on the 1, 2 and 3 spray numbers of the films, FESEM images are given in Figure
2. Accordingly, the films for 1 and 2 sprays show a very dense and homogeneous surface
morphology. For 3 spray, the dislocation density increased and gaps were formed in places.

Figure 2. FESEM images of PbS thin films.
The electrical resistivity values were obtained with the four-point probe method and (Eqg. 5).

7t V
pP= E(T) (5)
Here, V, | and t demonstrate the potential difference, current and film thickness, respectively.
In order to calculate the electrical resistivity values, the film thicknesses’s were computed
with the Mitutoya Surftest Ver2.00 device. The film thicknesses were measured as 849 nm,
2521 nm and 2960 nm for 1, 2 and 3 sprays, respectively. As the number of sprays increased,

the film thickness also increased, as depicted in Figure 3. The current-voltage (I-V) graphs of
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the films are given in Figure 4. Depending on the number of 1, 2 and 3 sprays, and the
electrical resistivity valueswere calculated as 8.20x10° Qcm, 4.20 x10® Qcm and 2.48 x10°°
Qcm, respectively. As the film thickness increases, the electrical resistivity values decrease
and the electrical conductivity increases.
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Figure 3. Film thicknesses of PbS thin films for 1, 2 and 3 sprays.
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Figure 4. 1-V curves of PbS thin films for 1, 2 and 3 sprays.
CONCLUSION

In this work, PbS thin films were produced depending on the amount of spray. It has been
found that the increment in film thickness depending on the topological surfaces of the
prepared films affects the structural and electrical properties. Increasing the number of sprays
triggered the formation of more disorder structures. These microstructural irregularities led to
the excitation of microstrains, resulting in an increase and a decrease in grain size. With the
increase of film thickness, it showed typical semiconductor properties and its electrical
conductivity increased. The increase in electrical conductivity with film thicknesses
contributed little to the scattering of carriers from the surface and grain boundaries of the film.
The resulting PbS thin films can be used in solar energy collectors, selective surface devices,
IR and near-IR detectors, and optoelectronic devices.
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ABSTRACT

Developments in today's electronics world are directly related with advances in
semiconductor material technologies. Electronic circuit elements produced using
semiconductors have become a basic need in every aspect of human life. Semiconductor
circuit elements are used in communication, medicine, informatics, automotive,
transportation, military and many other fields. Systems realized using semiconductor; it has
advantages such as being light, small, low error rate, economical and high efficiency.

In this study, PbS thin film electrode systems were obtained depending on the number of
sprays on the substrates heated at 150 °C. The surface morphologies of these structures were
determined by FESEM, compositional analyzes was determined by EDX mapping, and crystal
structures were determined by XRD. Specific capacitance values (Cs) are measured the help
of Keithley 2400 sourcemeter and 2100/220 Keithley multimeter using in-plane time-
dependent I-V method with 10 mV/s, 25 mV/s, 50 mV/s and 100 mV/s scanning rates in the
range of 0 to 1 volts for 1, 2 and 3 sprays. Accordingly, the amount of mass coated for 1, 2
and 3 sprays was weighed as 2.27x10 g, 13.5x10° g and 23x107® g, respectively. It is seen
that the Cs valuations decline with increasing scanning rate and the quantity of plating mass.
Cs valuations were obtained as 923 F/g, 725 F/g and 524 F/g, respectively, at the least
scanning rate 10 mV/s for 1, 2 and 3 times spraying.

Key Words: Lead sulfide, Thin-film, Supercapacitor Electrode, Specific Capacitance
INTRODUCTION

Chalcogenites are materiels including one or more chalcogen elements. It is from the oxygen
group in the 16th column of the periodic table. It contains the elements oxygen, sulfur,
selenium, tellurium and polonium (O, S, Se, Te and Po). They have 6 valence electrons and
are -2 valences (Chopra&Kaur, 1983; George, 1992; Rossnagel, 2003; Pickart, 1970). This
group of elements exhibits metal properties as their atomic number scale up. Oxygen and
sulfur are nonmetals, selenium and tellurium are metalloids, and polonium is a metal. The
bonding distinctives of these elements are latitude to the metal properties. These elements are
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covalently bonded materiels and can have amorphose or crystalline structure. They are basic
semiconductors with a band gap of 1-2 eV dependant their components. Although
chalcogenides have potential disadvantages for some applications, they are potent and have
significant advantages for printing structures in fibers. Also, they are glassy semiconductors
with interesting electrical properties. Metal chalcogenide semiconductors play an assets role
as absorber layer for thin-film photovoltaic equipments, so the scholarly committee is
interested in optoelectronic and energy devices because of their multifunctional properties
(Putley & Arthur, 1951). Among the IVV-VI compound semiconductors, PbS has an FCC cubic
rock salt crystal structure. PbS is an essential semiconductor with a direct narrow band
structure and a Bohr radius of 18 nm with an energy band gap of about 0.4 eV at 300 K
(Smith, 2002; Bunshah, 1994, Ibragimova et al., 2018; Karazhanov et al., 2000). They exhibit
striking features making them appropriate for a variety of applications as LEDs, IR detectors
and lasers, solar power regulations, optical fibers, window coverings (Ni et al., 2004; Peterson
& Krauss, 2006).

Flexibility and size are enabled in design devices for specific applications. This thin-film
practice is even more essential in today's solid-state industrial, CDs, disk drives, and optical
device industrials. Thin film technology consisting of metal oxides, metal chalcogenides and
transition metal oxides is important in semiconductor research fields and coating applications
(Sahadevan et al., 2022). Different storage techniques including chemical bath deposition
(CBD), spray pyrolysis, electrodeposition, evaporation and sputtering (Uhler & Helz, 1984;
Salah et al., 2005; Sharon et al., 1997; Kumar et al., 2003; Martinet al., 1982) have been used
to fabricate PbS thin films. In this work, the spray method was used because of its low cost,
suitable for large area coatings, low functional temperature and easy usability of the devices.

EXPERIMENTAL SECTION

In 10 ml distilled water, 0.01 Molar PbNO3; and 0.15 Molar NaOH were dissolved in 2
separate beakers with the help of a magnetic stirrer for 10 minutes. Then, the contents of these
two beakers were stirred in a 50 ml beaker and the blend was allowed to become
homogeneous for 10 minutes. In a separate beaker, 0.05 Molar thiourea [(NH,).CS] was
dissolved in 10 ml of ultra pure water with a magnetic stirrer for 10 minutes and added to the
dissolution in the 50 ml beaker. The dissolution was mixed on a magnetic stirrer for
approximately 10 min till the color of the dissolution changed to dark gray. When the glass
substrates placed on the heater are at 150 °C, The films were deposited with air gas by
adjusting to be 10 cm the length between the substrate and the nozzle at a right angle to the
surface for spraying amount of 1, 2 and 3.

The surface morphologies of these structures were imaged by FESEM, compositional
analyzes was determined by EDX mapping, and crystal structures were obtained by XRD.
Specific capacitance values are measured the help of Keithley 2400 sourcemeter and
2100/220 Keithley multimeter using in-plane time-dependent 1-V method with 10 mV/s, 25
mV/s, 50 mV/s and 100 mV/s scanning rates in the range of 0 to 1 volts for 1, 2 and 3 sprays.
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RESULTS AND DISCUSSION

Depending on the 1, 2 and 3 spray amounts of the films, XRD patterns are given in Figure 1
and structural parameters are given in Table 1.
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Figure 1. XRD patterns of PbS thin films depend on spray amount.

Table 1. Crystal Parameters of PbS thin films.

Crystal Diffraction Miller Index Distance Plane
Structures Angle20 (® | (hKkl) d (A)
26,03 (111) 3.420

o 30.17 (200) 2.960
T O 43.47 (220) 2.080
083 ~ [5098 (311) 1.790

NAa §5o 53.55 222 1.710

£228 (222)
= 20.83 (011) 4.260
S 26.75 (210) 3.330

§ LSS 37.44 (212) 2.400
@) -

£§228

Accordingly, the films for 1 and 2 sputtering show a very dense and homogeneous surface
morphology (Figure 2). There are no cracks on the film surfaces. They have small spherical
shapes. There are gaps in the intermediate regions of the film for 3 sprays. Since the grain
sizes of the films are small, composition analyzes were performed with EDX mapping on a
black background and are depicted in Figure 3.
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Figure 2. FESEM displays of PbS thin films.

1 PUF

P S

Map data 1269 Map data 1269
MAG: 5000x HV: 10kV WD: 17.8mm MAG: 5000x HV: 10kV WD: 17.8mm

2 PUF

oH)
s

Map data 1270 Map data 1270
MAG: 5000x HV: 10kV WD: 16.2mm MAG: 5000x HV: 10kV WD: 16.2mm

111
March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

3 PUF

Pb S

Map data 1271 Map data 1271
MAG: 5000x HV: 10kV_WD: 14.5mm MAG: 5000x HV: 10kV_WD: 14.5mm

Figure 3. EDX mappings of PbS thin films depends on spray amount.

The substrates were weighed with a precision balance before and after the films were coated,
and the quantity of plating mass was determined. Cs valuations are measured the help of
Keithley 2400 sourcemeter and 2100/220 Keithley multimeter using in-plane time-dependent
I-V modus with 10, 25, 50 and 100 mV/s scanning between 0 - 1 volts for 1, 2 and 3 sprays by

Kickstart program. Whole evaluations were acquired at room temp and in the dark. The
specific capacitance values were calculated with the help of Eqg.1 by using the amount of
coated mass.

|
Cs = v (1)

mli
dt

where Cs is capacitance (F/g), | is current (A), m is quantity of coated film (g). Accordingly,
the amount of mass coated for 1, 2 and 3 sprays was weighed as 2.27x107 g, 13.5x10 g and
23x107° g, respectively. For 1, 2 and 3 times spraying, the cyclic voltammetry curves
depending on the scanning rates and the variance of the Cs are given in Figures 4 and 5,
respectively. It is observed that the Cs valuations decline with increasing scanning rate and
the quantity of plating mass. Cs valuations were obtained as 923 F/g, 725 F/g and 524 F/g,
respectively, at the least scanning rate 10 mV/s for 1, 2 and 3 times spraying. Durga et al.
(Durga et al., 2018) found specific capacitance values between 248.48 F/g and 41.4 F/g for
PbS supercapacitor electrodes synthesized on Ni foam by chemical bath deposition method,
which is also consistent with the values obtained in this study.
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Figure 4. Cyclic voltammetry curves of PbS thin film electrode structures depend on scanning
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Table 2. Specific capacitance values for PbS thin film electrode structures.

Scan Rate C, Specific Capacitance
(mV/s) (F/g)
n 10 923
)
o 25 211
—i
50 82.3
100 33.9
Scan Rate C, Specific Capacitance
(mV/s) (F/g)
% 10 725
o 25 159
N
50 56.9
100 20.2
Scan Rate C, Specific Capacitance
(mV/s) (F/g)
,_:,3 10 524
o 25 123
o
50 47.8
100 19.7
CONCLUSION

In this study, PbS thin film electrode samples were fabricated by spray method, which is easy,
inexpensive, does not require much equipment and suitable for large-scale coatings,
depending on the amount of spray on glass substrates at 150 °C. Surface morphologies appear
quite dense and homogeneous. A small amount of PbSQO, crystal structures were also formed
due to the production with air. With the increase of the spray number, the amount of coated
mass increased and with the increase of the scanning speed, the specific capacitance values
decreased because only the surface charges were active. Due to the high carrier density of the
PbS chalcogenite structure, high performance supercapacitors with low cost, low toxicity,
environmentally friendly, appropriate size and morphology can be obtained and improved
with additives.
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EXPERIMENTAL INVESTIGATION OF THE EFFECT OF DIFFERENT
DIAMETER CYLINDER USED IN HYDRO-PNEUMATIC SUSPENSION SYSTEM
ON THE STRUCTURE

HIDRO-PNOMATIK SUSPANSIYON SISTEMINDE KULLANILAN FARKLI
CAPLARDAKI SILINDIRIN YAPI UZERINDEKI ETKISININ DENEYSEL
INCELENMESI

Kahraman KUCUK
Tiirk Traktor ve Ziraat Makineleri A.S., Ankara, Turkey.
ORCID NO: 0000-0001-8420-6003
Prof. Dr. Fatih Mehmet BOTSALI
Konya Technical University, Department of Mechanical Engineering, Konya, Tiirkiye.

ORCID ID: 0000-0001-5062-7221

ABSTRACT

The subject of this study is the hydro-pneumatic suspension (HPS) system, which has been
widely encountered in recent years, especially in high-tonnage construction equipment. In the
paper, the features and capabilities of the hydro-pneumatic suspension test unit that we
manufacture are explained. This unit represents one fourth of a vehicle or a construction
machine, based on the quarter vehicle model, which is especially encountered in comfort
analyzes in vehicle dynamics. For the test unit, experiments were carried out for three
different cylinders with different piston diameters, and a parametric infrastructure was created
for the selection of the most suitable suspension system elements to be used in the systems
according to the relevant parameters. The road data to be used as the disruptive input of the
system were collected from the work machine and given to the system as displacement, and
the outputs were examined. In this way, it is ensured that the correct disruptive inputs that will
directly affect the structure are applied. According to the results obtained, the vertical
movements of the structure were examined and the most sensitive valve and cylinder selection
was made.

Keywords: Hydro-pneumatic suspension, Quarter Car, Design, Testing, Modeling.

117

March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

OZET

Bu galismanin konusu, 6zellikle yiiksek tonajli is makinalarinda son yillarda yaygin olarak
karsimiza c¢ikan hidro-pnomatik siispansiyon (HPS) sistemidir. Bildiride imalatini
gerceklestirdigimiz hidro-pndmatik silispansiyon test {initesinin O6zellikleri ve kabiliyetleri
anlatilmistir. Bu iinite tasit dinamiginde konfor analizlerinde 6zellikle karsimiza ¢ikan ¢eyrek
tasit modeli temel alinarak bir aracin ya da is makinasinin dortte birini temsil etmektedir. Test
tinitesi i¢in farkli piston ¢aplarina sahip ti¢ farkl silindir i¢in deneyler yapilmis olup ilgili
parametrelere gore sistemlerde kullanilmasi en uygun silispansiyon sistem elemanlarinin
secimine yonelik ve parametrik bir altyapi olusturulmustur. Sistemin bozucu girdisi olarak
kullanilacak yol verileri is makinasi lizerinden toplanarak sisteme deplasman olarak verilerek
ciktilar incelenmistir. Bu sayede dogrudan yapi iizerine etki edecek dogru bozucu girdilerin
uygulanmast saglanmistir. Elde edilen sonuglara gore yapinin diiseydeki hareketleri

incelenerek en hassas valf ve silindir se¢imi yapilmistir.

Anahtar Kelimeler: Hidro-pnomatik siispansiyon, Ceyrek Tasit, Tasarim, Test, Modelleme.
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ANALYSIS OF TOOL WEAR AND SURFACE ROUGHNESS VALUES IN THE
MACHINING OF STAINLESS STEEL MATERIALS

PASLANMAZ CELiK MALZEMELERIN ISLENMESINDE TAKIM ASINMASI VE
YUZEY PURUZLULUGU DEGERLERININ ANALIZI

Fikret SONMEZ
Dr. Ogr. Uyesi, Manisa Celal Bayar Universitesi
ORCID NO: 0000-0003-1718-892X
OZET

Talagh imalat yiiksek boyutsal hassasiyete sahip pargalarin iiretilmesi i¢in kullanilan temel
yontemlerden biridir. Bu yontemde, kesici takim is parcasi iizerinden talas kaldirirken siirekli
olarak asinmaktadir. Kesici takimlar agisindan asinma kontrol edilmesi gereken en 6nemli
konulardan biridir. Kesici takimin miimkiin olan en ekonomik sekilde kullanilirken
tiretkenligin korunmasi iiretim siirecinin saglikli olmasi agisindan bir gerekliliktir. Bu
nedenle takim Omriiniin izlenmesi gerek endiistriyel gerek bilimsel en Onemli arastirma
konularindan biridir. Bu ¢aligmada islenmesi zor malzeme sinifinda yer alan paslanmaz ¢elik
malzemeler iizerinde islenebilirlik deneyleri gerceklestirilmistir. Deneylerde 150 m/dk sabit
kesme hizi, 0,1 mm ilerleme hizi ve 0,8 mm kesme derinligi kullanilmisg, takim 6mrii ve
ylzey puriizliliigii degisimi analiz edilmistir. Deneylerde, 31. dakikanin sonunda takim
Omriiniin tamamlandig1 anlagilmigtir. Ayrica takim ylizeyinde belirgin ¢entik asinmasi ve
talag yapismast da gozlenmistir. Bunlarin yaninda yiizey piiriizliiliigliniin takim asinmasina
bagl olarak kotiilestigi tespit edilmistir. Ayrica bir¢ok pasoda talag sarma tespit edildiginden
ylizey kotiilesmesi de goriilmiistiir. Bununla birlikte kesici takimin aginmasina bagli olarak
kimi pasolarda talag sarma goriilmediginden yiizey kalitesi diger pasolara kiyasla daha iyi
sonuclanmistir.

Anahtar Kelimeler: Talasli imalat, Paslanmaz ¢elik, Takim 6mrii, Yiizey pirtizliligi

EXTENTED ABSTRACT

Machining is one of the essential methods used to produce parts with high dimensional
accuracy. With this method, the cutting tool continually wears while removing chips from the
workpiece. The main cause of tool wear is the friction between the cutting tool and the
workpiece and the various wear mechanisms that occur due to this friction. The main cause of
tool wear is the friction between the cutting tool and the workpiece and the various wear
mechanisms that occur due to this friction. Wear in cutting tools is affected by many factors,
such as workpiece material, cutting tool material, and cutting conditions. In terms of cutting
tools, wear is one of the most vital matters to be controlled. Maintaining productivity while
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using the cutting tool in the most economical way possible is a necessity for a stable
production process. For this reason, monitoring tool life is one of the most crucial research
topics, both industrially and scientifically. In this study, machinability tests were carried out
on stainless steel materials, which are difficult-to-cut materials. In the experiments, the
change in tool life and surface roughness was analyzed using a constant cutting speed of 150
m/min, a feed rate of 0.1 mm, and a depth of cut of 0.8 mm. Tool wear measurements were
performed using a toolmaker's microscope. After each pass, the cutting tool was examined,
and the amount of wear was determined. Surface roughness measurements were taken from
the workpiece surface five times at the end of each pass. Tool wear analyses were concluded
with the flank wear value reaching the limit value of 300 um. In the experiments, it was
understood that the tool life was completed at the end of the 31st minute due to flank wear.
Significant notch wear and built-up-edge formation were also observed on the tool surface.
The crater wear expected to be observed was not detected. It can be claimed that the reason
for this is the cooling of the cutting tool and workpiece at the end of each pass due to
measuring and the crater wear not developing sufficiently due to cooling. Besides, it was
determined that the surface roughness deteriorated due to tool wear. In addition, surface
deterioration was also observed because of chip wrapping in many passes. However, wear on
the cutting tool caused no chip wrapping in some passes, and the surface quality was better
than others. In addition, it was determined that the surface roughness of the workpiece slightly
improved before the end of the tool's life.

Keywords: Machining, Stainless steel, Tool life, Surface roughness

GIRIS

Talaghh imalat gerek yiiksek boyutsal dogruluk sunmasi gerekse istenen is parcasi
geometrilerinin elde edilebilmesi nedeniyle 6nde gelen imalat yontemlerinden biridir. Ayrica
talagh imalat ile ¢ok diisiik yiizey piiriizliilik degerlerine ulasmak miimkiindiir. Bu nedenle
imalat yontemleri arasinda 6ne ¢ikan bu yontemin kullanim alan1 siirekli olarak artmaktadir
[1]. Talaghh imalat ile bir¢ok farkli malzeme tiirii kullanilarak farkli makine parcalarinin
imalati miimkiindiir. Bununla birlikte baz1 malzemeler sahip olduklar1 niteliklerden dolay1
talagh imalata nispeten uygun degildir. Talasli imalat esnasinda kesici takim ile is parcasi
stirekli temas halindedir ve bu temas alaninda yiiksek sicakliklar meydana gelir. Paslanmaz
celikler diisiik 1s11 iletkenlikleri nedeniyle kesme esnasinda olusan 1sinin kesici takimdan
uzaklagmasina yardim edemezler. Bu nedenle 1s1 takim ucunda siirekli olarak birikir ve erken
takim asinmasi gergeklesir. Bunun sonucunda takim ekonomik degerini hizlica kaybederken
islenen parcanin yiizey piriizliillik degerleri ise siirekli bozulur [2-3]. Genel olarak ¢elik
iceresinde %12’den fazla Cr bulunmasi durumunda paslanmaz ¢elik elde edilmektedir.
Paslanmaz ¢elik malzemeler temel olarak dort siifta incelenebilir. 1. Ferritik 2. Martenzitik
3. Ostenitik ve 4. Dubleks (Ferritik-Ostenitik). Bu smniflar arasinda islenebilirlik agisindan en
zorlu malzeme Dubleks (Ferritik-Ostenitik) paslanmaz celiklerdir. Bu durumun belirli
sebepleri vardir. Bunlarin basinda disiik 1s1l iletkenlik ve deformasyon sertlesmesi
gelmektedir [2].

Rashid ve digerleri yapmis olduklart ¢alismada [4] takim asinmasi ve islenen
malzemelerin yiizey piirlizliiligii tlizerine arastirmalar yapmigslardir. Bu arastirmalarda AISI
4340 malzeme iizerinde tornalama islemi gergeklestirilmis ve diisiik ilerleme degerlerinde
kesici takim u¢ aginmasinin arttigini tespit etmiglerdir. Santhanakumar ve digerleri maraging
celiginin tornalamasi ile ilgili yapmis olduklari ¢alismada [5] optimum igleme sartlarinin
gerek takim asinmasi gerekse yiizey piriizliligi degerlerini ciddi sekilde iyilestirebilecegini
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ortaya koymustur. Boylelikle Ra degerini 0,8 um seviyesinden 0,4 um seviyesine ve serbest
ylizey asinma degerini 0,0445 mm degerinden 0,0234 mm degerine diisiirmiislerdir. Aratjo ve
digerleri [6] ¢aligmalarinda yiizey piiriizliiliigii ve takim aginmasinin etkilerini incelemiglerdir.
Bu incelemelerde kesme sirasinda ortaya c¢ikan 1sinin oldukg¢a 6nemli oldugunu ve sogutma
stvist kullanarak bu 1smin diisiiriilmesinin 6nemini vurgulamiglardir. Boylelikle gerek yiizey
piriizliligi gerekse takim asinmasinin ciddi sekilde diisiirdiigiinii ileri stirmiislerdir. Demir
ve Adiyaman [7] takim yanasma ac¢isinin takim asinmasi {lizerindeki etkilerini incelemistir.
Ayrica islenen malzemelerin yiizey piirtizliiliigii degerlerini de irdelemislerdir. Arastirmacilar
kesme sartlarinin optimizasyonunun uygun olmamasi durumunda kesici takimlarin ciddi
sekilde asindigini ortaya koymuslardir. Bununla birlikte yiizey piirtizliilligi degerlerinin de
takim asinmasina bagli olarak bozuldugunu vurgulamislardir. Chen ve digerleri [8] paslanmaz
celik malzemelerin farkli kesme hizi, ilerleme degeri ve kesme derinligi parametreleri altinda
islenebilirliklerini incelemistir. Yapilan incelemelerde takim asinmasi ve yiizey piirtizliligi
degerleri analiz edilmistir. Zamana bagl olarak 6., 12. ve 18. dakikalarda yapilan analizlerde
takimin once hizlica aginma gosterdigi sonrasinda aginmanin sabit bir hizla ilerledigi ve 18.
dakikada ciddi takim asinmasinin gozlendigini vurgulamistir. Bu asinmaya bagli olarak yiizey
puriizliliigii degerlerinin 1,4 pum degerinden 19,4 pm degerine kadar kotiilestigini tespit
etmislerdir. Fox-Rabinovich ve digerleri [9] takma uglu (insert) kesici takimlar ile yaptiklar
tornalama deneylerinde CVD ve PVD kaplamalarinin etkilerini arastirmislardir. Ozellikle
yigma kenar olusumu temelli olarak yaptiklar1 takim omrii ¢calismalarinda kaplamanin takim
omrii lizerinde belirgin etkisi oldugunu ileri slirmiiglerdir. Bu aragtirmada kimi kesme
sartlarinda 8 kat daha az yigma kenar olusumu meydana geldigini tespit etmislerdir. Ayrica
yan yiizey asinmasinda ise CVD kaplamalarda ¢ok daha az asinma gozlemislerdir. Parsi ve
digerleri [10] ¢alismalarinda siiper-dubleks paslanmaz ¢eliklerin islenebilirligini incelemistir.
Farkli kesme hizlar1 ile yapilan deneylerde kaplamasiz, AITiN ve AICrN kaplamalar
takimlarda takim asinma miktarinin degisimi ve ylizey piriizliliigiinde olusan degisimi
aragtirmiglardir. Sonug olarak kaplamasiz takimlarin gerek yiizey piiriizliliigii gerekse takim
omrii agisindan daha basarisiz sonuglar iirettigi anlagilmistir. Bununla birlikte kaplamali
takimlarin ise birbirine yakin sonuglar elde ettigi gozlenmistir.

Bu ¢alismada talagli imalat agisindan zorlayict niteliklere sahip olan AISI 4462
(X2CrNiMoN2253) dubleks paslanmaz celik malzeme {lizerinde takim asinmasi analizi
yapilmistir. Ayrica islenen parganin ylizey puriizliligindeki degisimin takim aginmasina

bagli olarak nasil degistigi arastirilmistir.

2. Materyal ve Metot

2.1. Materyal

Bu ¢alismada islenmesi zor malzeme sinifinda yer alan AISI 4462 (X2CrNiMoN2253)
dubleks paslanmaz celik malzemeler {izerinde takim Omrii ve yiizey piirtizlilligi analizleri
gerceklestirilmistir. AISI 4462 dubleks paslanmaz celige ait ASTM E1086 standartlarina gore
kimyasal kompozisyon Tablo 1.’de mekanik 6zellikler ise Tablo 2.’de sunulmustur.

Tablo 1. AISI 4462 dubleks paslanmaz ¢elige ait kimyasal kompozisyon (%)
Element C Si_ | Mn P S Cr | Mo | Ni N
Agirlikea % | 0,015 | 0,50 | 1,40 | 0,029 | 0,004 | 22,69 | 3,11 |4,84]0,1690
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Tablo 2. AISI 4462 dubleks paslanmaz ¢elige ait mekanik 6zellikler
Mekanik 6zellik Akma dayanimi | Cekme dayanimi1 | Uzama | Sertlik
(MPa) (MPa) (%) (HBW)
Deger 488 692 47 218

Kesme deneyleri Korloy marka PTGNR2020K16 kater ve TNMG160404-HA (Grade
PC9030) kesici ug (insert) ile gergeklestirilmistir. Deneyler Hasan Ferdi Turgutlu Teknoloji
Fakiiltesinde Makine Miihendisligi boliimiinde bulunan Goodway GLS-1500M CNC torna
tezgahi ile gerceklestirilmistir. Yiizey piirtizliliigii 6l¢tiimi icin Mahr M300 terminali ve Mahr
Marsurf RD18 o6l¢im cihazi kullanilmistir. CNC Torna tezgahi iizerinde is parcasini
sOkmeden ylizey piiriizliliigi 6l¢gtimii yapilabilmesi amaciyla CNC Torna tezgahinin parga
yakalayic1 kismma bir fikstiir yerlestirilmistir. Olgiimler bluetooth destekli Mahr Marsurf
RD18 olgiim cihazi ile yapilip, sonuglar Mahr M300 terminalinden alinmistir. Yiizey
puriizliliigii olgtimleri ISO 4288 standarttt temel alinarak gergeklestirilmistir. Takim
asinmasinin Ol¢iimii icin Mahr MM200 takimci1 mikroskobu kullanilmistir. Bu mikroskoba M-
Shot MD30 kamera ile akiiple edilerek olgiim fotograflarmin dijital ortama nakledilmesi
saglanmustir (Sekil 1.).

Sekil 1. Takim asinmasi 6lgiim sisteminin hazirlanmasi

AISI 4462 (X2CrNiMoN2253) paslanmaz ¢elik malzemeler iizerinde gerceklestirilen
takim asmmmasi deneyleri ISO 3685°e¢ gore belirlenmigtir. ISO 3685 torna tezgahi gibi
tezgahlarda kullanilan tek noktali kesici takimlarin aginma degerlerinin tespitinde kullanilan
temel standarttir. Deneylerde 0,8 mm talas derinligi ve kesici takim fireticisi tarafindan
onerilen 150 m/dk kesme hizi kullanilmistir. Deneyler kesme uzunlugu, kesici takim omrii
acisindan 1 dakikalik kesme siiresine denk gelecek sekilde gergeklestirilmistir. Bu nedenle
deneylerde belirlenen kesme hizi i¢in farkli kesme uzunluklari olusmaktadir. Kesme
uzunlugunun tespiti i¢in Egitlik 1°de goriilen formiil kullanilmistir.

__Txfx1000xV
wtxd

! (Esitlik 1)

Esitlik 1°e gore 1 dakikalik kesme dmriine karsilik gelen kesme uzunlugu dogrudan is
parcasi ¢apma baghdir. Is parcalar1 @100 mm odlgiisiinde temin edilmistir. Ancak malzeme
ylizeyinde istenmeyen diizensizlikler olabilecegi diisiliniilerek is parcasi iizerinden 2 mm talas
kaldirilarak malzeme c¢ap1 @98 mm’ye diistiriilmistiir. Esitlik 1’te goriilen hesaplama her ¢ap
degeri i¢cin ayr1 ayr1 hesaplanmis ve hesaplanan kesme uzunluguna gore kesme islemi
yapilmistir. Cap degeri distiikkce kesme uzunlugunun arttigr goriilmektedir. Sekil 2°de bu
durum gorsellestirilmistir.
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Sekil 2.’de goriillen bu durum teknik olarak birbirini takip eden pasolar arasindaki
farkin ikinci bir takim ile temizlenmesi gerekliligini ortaya koymaktadir. Bu sebeple her
islenen paso sonrasi ikinci bir takim ile birbirini takip eden pasolar arasindaki fark
temizlenmistir. Sekil 3.’te sirastyla yapilan biitlin islemler goriilmektedir.

Takim ISO 3685'e gore
asinmadi ise bir sonraki Sonraki kesme iglemi
kesme iglemine gecis

[s pargasi gapina gére kesme
uzunlugunun tespiti

3.adim ile 6. adim arasindaki
Ikinci takim ile bir sonraki islemleri tekrar et

pasoya hazirlik yapilmasi Takim ISO 3685'e gore
asindi ise

Esas takim ile kesme islemi

Kesici takim aginma ol¢limii Yiizey piiriizliliigi ol¢timi Deneylerin sonlandirilmasi

Sekil 3. Deney islem sirasi

Kesici takimini aginmis kabul edilebilmesi i¢in ISO 3685’e gore temel olarak ii¢ kriter
ileri stirtilebilir.

e Yan yiizey aginmasi diizenli ise VBg = 0,3 mm oldugunda takim aginmis kabul
edilmektedir.

e Yan yiizey asmmmasinin diizenli olmamast durumunda ise VBmax = 0,6 mm
oldugunda takim asinmis kabul edilmektedir.

e Krater asinmast olmasi durumunda KT = 0,06 +0,3f degerinden biiyiik bir
asinma takim Oomriiniin tamamladigini gostermektedir.

ISO 3685°te belirtilen aginma durumlarina bagl olarak Sekil 3.’te goriilen islemler her
bir paso i¢in ayr1 ayr gergeklestirilmistir. Her paso sonrasi yapilan takim asinmasi 6l¢timleri
sonunda ISO 3685°te belirtilen sartlardan birinin olustugu gozlenmesi durumunda deneyler
durdurulmus ve takim omriiniin tamamlandig1 kabul edilmistir. Gergeklestirilen talagl imalat
ve ylizey piiriizliilik dlgtimleri Sekil 4.’de goriilmektedir.
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Sekil 4. Talagh imalat islemleri ve yiizey piirtizliiliigii 6lgtimii

Kesici takim agimmasinin incelenmesi amactyla kesici takimin {izerine koyulabilecegi
ve farkli agilarda goriintii alinabilecek bir fikstiir tasarlanmistir (Sekil 5.). Takimci
mikroskobu tablasina yerlestirilen bu fikstiir kullanilarak toplam alt1 adet goriintii alinmasi
miimkiindiir. Bunlarda bes adedi 10°, 30°, 45°, 90° ve F (Yan yiizey asinmasi-Flank wear)
kisimlaridir. Fikstiir {izerinde 90° 6l¢iim boliimii hem kesici ug st yiizeyinin incelenmesi
amaciyla hem de kesici takimi dik yerlestirerek burun asinmasi kontrolii i¢in kullanilmistir.
Boylelikle her paso sonunda toplam alt1 adet goriintii analiz edilmistir. Kesici takim aginma
Olctimleri ise Sekil 5’te goriilmektedir.

Sekil 5. Takim asinmasinin kontrolii i¢in kullanilan fikstiir ve 6l¢lim sistemi

3. Sonuglar

3.1. Yiizey Piiriizliiliigii Ol¢iim Sonuclar

Talagli imalat ile her bir dakikalik takim Omrii sonunda is pargasi tezgahtan
sOkiilmeden ylizey piriizliliigii dlgiimleri gergeklestirilmis ve ortalama ylizey piiriizliligi
degerleri (Ra) tespit edilmistir. Bu amagcla tezgah iizerinde 72° (360°/5=72°) derece ile tim
ylzeyden elde edilen bes adet ylizey piiriizliiliigii 6]l¢limiiniin ortalamasi alinarak Sekil 6. elde
edilmistir.
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Ortalama ylizey piirtizliliigl degerleri (Ra)

3
e
2 25
&
S 2
an
E
2 15
=
2
= 1
N
B
> 05
<
=
T 0
<
=
S 12345678 910111213141516171819202122232425262728293031

Takim omrii (dak)
Sekil 6. Ortalama ylizey piiriizliligl degerleri

Ortalama yiizey piiriizliiliigii degerlerinin takim asinmasina baglh degisimi Sekil 6’da
gorlilmektedir. Talaghh imalat deneyleri ve ylizey pirizliligi oOl¢timleri takim omrii
tamamlana kadar devam edilmistir. Yapilan deneylerde takim omrii 31. dakikada
tamamlanmis bu nedenle 31 adet ortalama yiizey piirlizliliigii verisi Ol¢lilmiistiir. Takim
asinmas1 zamana bagli olarak arttigindan kesici u¢ zaman iceresinde kesme kenarlarini
kaybetmektedir. Bunun sonucu olarak yiizey piiriizliliigiinde kotiilesme beklenebilir [11].
Yapilan deneyler de bu durum goriilmekle birlikte zamana bagl olarak kétiilesen yiizey
puriizliligi oldukca belirgindir. Kotiilesen yiizey piiriizliiliigii belirgin olmakla birlikte son
4-5 pasoda onceki pasolara kiyasla yiizey piirtizliiliik degerlerinde iyilegsme goriilmiistiir.

3.2. Takimc1 Mikroskobu ile Takim Asinmasi Ol¢iim Sonuclar:
Takim asinmast Ol¢limlerinde farkli agilardan goriintiiler elde edilmis (Sekil 7) ve

Olgiimler yapilmigtir. Takimci mikroskobu ile elde edilen goriintiller Tablo 4.’de
sunulmustur.

ek1 7. Yan zy (serbest ey) asmas1
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Tablo 4. Takim aginmasinin incelenmesi

Acili cekim

45° agili inceleme

Burun asinmasi

30° ag1l1 inceleme

Ust Yiize

10

° acili inceleme

Takimc1 mikroskobu kullanilarak elde edilen 10°, 30°, 45°, 90° ve F (Yan ylizey
asimnmasi-Flank wear) goriintiileri ile takim asinmasi takip edilmistir. Bununla birlikte 30° ve
45° ag1 ile alman goriintiilerin takim asinmasinin kontrolii i¢in kullanilabilecek durumda
olmadig1 goriilmektedir. Takimc1 mikroskobuna akiiple edilen M-Shot MD30 kamera ile elde
edilerek bilgisayar ortamina aktarilan goriintiiler Digital image anlaysis yazilimi kullanilarak
degerlendirilmistir. Yazilim ile elde edilen aginma degerlerinin zamana bagl olarak degisimi
Sekil 8.’te goriilmektedir.

350
300

=R NN
a o O
o O o

o
o

Asinma degeri (um)

(8}
o O

Zamana bagli olarak yan ylizey asinma degisimi (um)

12345678 91011121314151617181920212223242526272829303132

Takim 6mrii (dak)

Sekil 8. Takimc1 mikroskobu ile alinan goriintiiler

Sekil 8’de goriilen aginma degerleri incelenmistir. Takim asinmasit 6nce hizlica belli
bir diizeye gelmis ardindan sabit bir egimle artis gdstermis ve son olarak hizlica artmistir. Bu
kesme sartlarinda 31. dakika sonunda takim omriinii tamamlamig ve ISO 3685°te belirtilen
0,3 mm (300 pm) takim asinmasina ulasilmistir. Asinma Oncelikle hizla gerceklesmis,
ardindan sabit bir sekilde artmaya baglamig ve takim omrii sonlarina dogru hizlica artan
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takim asimnmasi tespit edilmistir. Literatiir calismalarinda da Letot ve arkadaslar1 [11] ve
Derani ve arkadaslar1 [12] benzer sekilde takim Omriiniin sonuna dogru hizlica gelisen bir
asinma tespit etmislerdir [11-12].

Takim aginma tiirlerinin nerdeyse tamamina bu ¢alismada rastlanmistir. Yan yiizey
asinmasi, burun asinmasi ve yigma kenar olusumu belirgin sekilde tespit edilmistir. Takim
omrii ISO 3685°¢ goére yan yiizey asinmasina bagli olarak tamamlanmistir. Peksen ve
arkadaslar1 [12] yaptiklar1 ¢alismada belirgin yan yilizey asinmasi tespit etmislerdir. Benzer
sekilde Patil ve arkadaslar1 da belirgin yan ylizey asinmasi tespit etmislerdir [13]. Bununla
birlikte literatiirde siklikla goriilen krater asinmasi belirgin olarak goriilememistir. Peksen [12]
yan ylizey aginmasinin yaninda belirgin krater asinmasi tespit etmistir. Benzer sekilde Wu ve
arkadaslar1 da belirgin krater asinmasi ile karsilagmistir [14]. Literatiirde goriilen krater
asinmasinin mevcut deney sartlarinda belirgin olmamasi 1s1 girdisi ile iligkilendirilebilir.
Paslanmaz ¢elikler diisiik 1s1l iletkenlige sahiptir. Bu nedenle 1s1, kesici takimda birikerek
krater aginmasin1 hizlandirir. Bununla birlikte mevcut deney sartlarinda her paso sonrasi
kesici takimin sokiilmesi ve gerekli 6lglimlerin yapilmasi hem is par¢asinin sogumasina hem
de kesici takimin sogumasina neden olmustur. Kuru islem sartlarinda beklenen krater
asinmasinin meydana gelmemesi Ol¢limler esnasinda takimin ve is pargasinin sogumasina
baglanabilir.

Kesici takimlar genel olarak asindik¢a kesme Ozellikleri kdtiilesmekte ve talasl
imalatta daha kot yiizey kalitelerine neden olmaktadirlar. Bu durumu Demir ve Zilkif
vurgulamistir [15]. Bu c¢alismada da genel olarak takim asimmasi arttikca yilizey kalitesi
kotiilesmistir. Bununla birlikte ilging bir sekilde son pasolarda yiizey kalitesinin 6nceki
pasolara kiyasla iyilestigi goriilmektedir. Bazi literatiir kaynaklar1 da benzer durumlar rapor
etmektedirler. Ornegin Derani ve arkadaslar1 [11] ile Akhavan ve arkadaslar1 [16] bu
durumlar karsilagmistir. Takim dmriiniin son kisimlarinda iglenen parcasinin yiizey kalitesinin
tyilestigini ortaya koymuslaridir [11,16].

6. Sonuc ve Oneriler

Talagli imalat cok iyi ylizey kalitesi ve yiiksek boyutsal dogruluk sunabilmesi
nedeniyle diger imalat yontemlerinin Oniine ¢ikan hassas ve kontrolii zor bir yontemdir. Bu
calismada islenmesi zor malzeme smifinda yer alan AISI 4462 (X2CrNiMoN2253) dubleks
paslanmaz ¢elik malzeme {izerinde takim Omrii ve yiizey piiriizliliigii deneyleri yapilmistir.
Bu kapsamda AISI 4462 malzemeler 150 m/dk kesme hizi ile talagh imalat islemine tabi
tutulmustur. Kesici takimin bir dakikalik kesme siiresine denk gelen kesme mesafesi kadar
kullanilmasini takiben kesici takim iizerinde asinma degerleri ve islenen parcanin ylizey
purtizliilik degerleri Ol¢lilmiistlir. Bu islemler sonucunda asagida belirtilen sonuglar ortaya
cikmustir.

Kesici takim iizerinde belirgin yan yiizey asinmasi ana asinma tiirii olarak One
cikmigtir. Takim omrii ISO 3685 standartina gore yan ylizey asinmasinin 0,3 mm (300 um)
degerine 31. dakika sonunda ulagmasi ile tamamlanmistir. Ayrica ¢entik asinmasi ve yigma
kenar olusumu da goézlenmistir. Bununla birlikte goriilmesi beklenen krater asinmasina
rastlanmamuistir.
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Kesici takim aginmasina bagl olarak yiizey piiriizliligii degerlerinde kotiilesme tespit
edilmistir. Yapilan deneylerde daha kontrollii sartlar altinda ve daha uzun siire ile asinma
gozlendiginden yiizey pirizliiliigii degerlerinde goriilen bozulma daha belirgin olmustur.
Bununla birlikte takim Omriinii tamamlamak {izereyken is parcalarinin yiizey piiriizliiliik
degerlerinde bir miktar iyilesme tespit edilmistir.

Talashh 1malat birgok faktdrden etkilenen karmasik bir siire¢ oldugundan bundan
sonraki ¢alismalarda bu calismadan farkli olarak bazi konularin arastirilmasi miimkiindiir.
Deneyler kuru isleme sartlarinda gergeklestirilmistir. Ayni ¢alismanin 1slak ¢alisma sartlari
yaninda minimum miktarda yaglama ve vortex tiip ile sogutma gibi sartlar altinda denenmesi
ilgi ¢ekici olabilir. Paslanmaz celik malzemelerde meydana gelen deformasyon sertlesmesinin
talagli imalat sonras1 durumunun takip edilmesi 6nemli bir veri kaynagi olabilir. Ayrica artan
takim aginmasina bagl olarak kesme kuvvetlerinin 6l¢iilmesi veya sonlu elemanlar metodu ile
modellenmesi de yapilabilecek ¢aligmalar arasindadir.
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ABSTRACT

Impedance control is a widely used concept in robotics to regulate the interaction between a
robot and its environment in tasks such as pushing, polishing, cleaning, and grinding. The
impedance controller regulates the dynamic relationship between the robot and the
environment. The force applied by the robot to the environment depends on the position of the
robot arm endpoint and the corresponding impedance. The interaction force directly affects
the energy consumed by the robot, impacting the torques in the joints. This fact makes it
imperative to control the interaction between the robot and the environment. However, in
certain scenarios, the interaction power of the robot may be limited due to constraints such as
actuator saturation, limited energy supply, or safety concerns. In these situations, it becomes
crucial to model impedance control with limited interaction power to achieve effective and
safe robot behavior. This study presents a detailed analysis of impedance control with limited
interaction power, with a focus on developing an analytical model that accurately captures the
dynamic behavior of the system while considering constraints on interaction power. The
proposed model provides a framework for designing control strategies that can achieve
desired behavior while satisfying the limitations. To optimize the impedance controller
parameters, the Bees Algorithm is used. Following the optimization process, a model for
interaction power limitation was developed, resulting in limited interaction power
consumption for each joint. The effectiveness of the proposed model is demonstrated through
simulations, showing successful control of the interaction between the robot and its
environment with limited interaction power. Numerical and graphical results of the study are
presented.

Keywords: Energy consumption, input trajectory functions, 2R planar robot arm, optimum
impedance control, controller design, The Bees Algorithm.
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1. INTRODUCTION

The field of robotics has seen remarkable advancements in recent years, with robots being
deployed across a wide range of industries, from manufacturing and healthcare to agriculture
and space exploration. As robots are increasingly integrated into various applications, it
becomes critical to ensure that they can interact safely and effectively with their environment.
Impedance control has emerged as a popular concept in robotics to regulate this interaction,
allowing robots to perform tasks such as pushing, polishing, cleaning, and grinding with high
precision [1, 2]. To ensure the safety of both the robot and other entities in contact, it is

essential to control the interaction between the robot and the environment.

In impedance control, the robot's endpoint is considered as a virtual spring-mass-damper
system, and the controller regulates the dynamic relationship between the robot and the
environment by adjusting the impedance of this system [3-6]. The impedance controller acts
as an intermediary between the robot and its environment, enabling the robot to exert the
desired force while also sensing the force feedback from the environment. This feedback is
essential in ensuring that the robot can adapt to changes in the environment and maintain
stable interactions [7]. The input trajectory function used in impedance control is also
important in determining the interaction distance, interaction force, joint torques, and energy

consumption of the robot [8].

However, in some scenarios, the interaction power of the robot may be limited due to various
constraints, such as actuator saturation, limited energy supply, or safety concerns. In such
cases, developing models for impedance control with limited interaction power becomes

crucial to achieving safe and effective robot behavior.

Optimization algorithms are divided into two as global optimization algorithms and local
search algorithms [9]. Global optimization algorithms such as Genetic Algorithm [10, 11],
Particle Swarm Optimization [12] and The Bees Algorithm [13-16] focus on searching across
the entire space. Local search algorithms such as Hooke-Jeeves [17] and Newton Raphson
[18] focus on searching in local areas.

This study aims to provide a detailed analysis of impedance control under such conditions,
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with a focus on developing an analytical model that accurately captures the dynamic behavior
of the system while considering limitations on interaction power. The proposed model offers a
framework for designing control strategies that can achieve the desired behavior while
satisfying the constraints. Additionally, the study uses the Bees Algorithm to optimize the
impedance controller parameters [7], and a model for interaction power limitation is

developed, resulting in limited interaction power consumption for each joint.

The effectiveness of the proposed model is demonstrated through simulations, showing
successful control of the interaction between the robot and its environment with limited
interaction power. The numerical and graphical results of the study provide valuable insights
for optimizing impedance controller parameters and developing control strategies for safe and
effective robot behavior. Overall, this study contributes to the development of robotic systems
that can operate safely and effectively in real-world environments with constrained interaction

power.

2. MATHEMATICAL MODEL
The robotic arm examined in this study is a planar 2 degree-of-freedom (DOF) manipulator
that consists of two revolute joints. The arm's physical structure comprises two links, each

having a distinct mass denoted by m, and , m, as shown in Figure 1.

Figure 1. 2 dof robot arm

To establish the mathematical model for the planar 2R robot manipulator, it is necessary to

determine the position of the center of mass relative to the joint angles. The relationship
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between the center of mass position of the robot's two linkages, characterized by their

respective masses m, and m,, and the joint angles is described by Equation (1).

Ly
X, = 7cos 0,
L
Vi = ?cos 0,

. ®
X, =Ly cos0; + ?Zcos(el +6,)

L
}_/2 = Ll Sin 91 + 725”1(91 + 02)
To determine the mass moments of inertia of the linkages rotating around their respective

centers of mass, the expression [ = 1—12mL2 is utilized. The kinetic energy of the system,

denoted by T, is expressed by Equation (2), while the potential energy, represented by V, is
described by Equation (3).

1 1.1 1
T = Em1(f12 +51) +EI1912 +Em2(f22 +53) +§12(91 +92)2 2)

V =mygy;, + mygy, (3)

The equation of motion for the system can be derived by applying the Euler-Lagrangian

equation. The Lagrangian expression for the system is given by Equation (4).
L=T-V 4

The equation for the joint torques can be derived from the Lagrangian expression, resulting in
Equation (5).

_dfaL\ L -
T4 \ag,) ~ a9

In order to obtain the values for the torques 7, and t,, the equation of motion was calculated

and is represented by Equation (6).
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1 1 .. 2
T, = <§m1L§ + m, (L% + §L§ + L,L, cos(92)>> 0, + myL, <L1 cos(6,) + §L2) 6,

. 1. 1
- m2L1L2 Sln(gz) (0192 + 5622) + E (m1 + zmz)gL1 COS(Ql)

1
+ >Ms gL,cos(6; + 6,) (6)

T =lmL L cos(9)+2L 6 +1mLL sin(9)92+lm 1362
2 2 242 1 2 3 2 1 2 2H1E2 2 1 3 2H2Y2

1
+ EngLZ cos(6; + 6,)

3. IMPLEMENTATION OF IMPEDANCE CONTROL

In order to implement impedance control, several steps must be taken, as depicted in Figure 2.
The first step is to compute the forward kinematics and inverse dynamics equations for the
desired interaction point of the robot, which is based on the joint angles. The next step is to
determine the difference between the position derived from forward kinematics and the target
position, which is then transformed into an interaction force by multiplying it with the spring
constant and damping coefficients. This interaction force is then multiplied with the transpose
of the Jacobian matrix, which results in torques at the joints. The torques computed from the
inverse dynamics equations are then combined with these torques to derive the final torque

that is sent to the robot, thereby providing control over the robot's interactions with its

du b

dt Disturbance

xq(t) H T T Robot
)@ b 9‘0 ] Model

Inverse 0,6,6
Dynamics

environment.

x(t) Forward 0
Kinematics

Figure 2. Impedance control schematics
The interaction force generated using PID control can be expressed mathematically in
134
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Equation (7). The equation represents the feedback control loop used to minimize the error
between the desired and actual position of the robot manipulator. The proportional gain (k),
integral gain (i), and derivative gain (b) are tuning parameters that determine the strength of
the response to error, the rate at which the error is corrected, and the rate of change of the
error, respectively. The error signal is obtained by subtracting the current position of the
manipulator from the desired position, and the integral and derivative terms are obtained by
integrating and differentiating the error signal over time, respectively. The resulting
interaction force is then multiplied by the transpose of the Jacobian matrix to compute the

joint torques required to achieve the desired interaction force.

o [X2da — de X2d — xz
Fine = k[ J’2] +b yZd f[yZd (7)

The target position of the robot's endpoint, denoted by x,,4 and y,,, is compared to the actual
position of the endpoint, represented by x, and y,. The equation that describes the position of

the endpoint of the robot can be expressed mathematically as given in Equation (8).

X, = Ly cos 0y + L, cos(0; + 6,) ®)

Yy, = Ly sin0; + L, sin(8, + 6;)
The conversion of the interaction force represented in Equation (7) into torques necessitates
the multiplication by the Jacobian matrix of the endpoint of the robot. The Jacobian matrix of

the system is mathematically expressed as Equation (9).

[ dx
_|de, de,|
_|d3’2 dYZl
|26, d8,l 9)

J

J= [—Ll sin(0,) — L, sin(6; +60,) —L,sin(6, + 6,)
"~ [ Lycos(8,) + L,cos(8; +6,) L,cos(6; +6,)

The impedance torques, obtained by multiplying the interaction forces with the transpose of

the Jacobian matrix, are mathematically represented as Equation (10).
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Te = ]TFint
te = —F, L, sin(6; + 6,) + F,L, cos(6, + 6,)

In Equation (10), the x component of the F;,, force is represented as F, while the y
component is denoted as F,. The final torques required for controlling the robot are obtained
by summing the dynamic torques computed using Equation (6) with the impedance torques
derived from Equation (10). The combined torques thus obtained are then transmitted to the

robot, allowing the system to achieve the desired position and impedance control.

4. NUMERICAL APPLICATION

L, =L, =1and m;y =m, =5 kg. According to the scenario, the movement of the robot's
endpoint is sequential, starting from point 1, then moving to points 2, 3, 4, and eventually
returning to point 1, as shown in Figure 3. Throughout the movement of the endpoint, the

interaction power is constrained to a maximum of 0.25 Watts.

—
\ 0
\O
&
O
\Z
\\%
¢ \E
\ . 4
1 * 0.25W Limit
€-- -
AN y
O /
N ’
\\\5\@ ,/
g \\(/_ //
N 7
\’&/X\
SN
I{;S/ \\
v N\,
= 54
I, \\
e - A
3 0.25W Limit 2

Figure 3. Numeric application view

Based on a previous study [8], the sinusoidal function was identified as the most energy-
efficient function among seven different functions. Therefore, in this study, the sinusoidal
function expressed in Equation (11) was chosen as the trajectory function for the robot's

endpoint.
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h, £ <t
sin(n(t, —0.5)) +1
f6 = h0+(h1 _ho) ( (m 2 )) ) <t< tl (11)
hy t>t,

The desired motion trajectory is defined by the initial desired position, h,, at time t,, and the
final desired position, h,, at time t;. To enable scaling of the time interval [t,, t;] to the range
[0,1], a scaled time parameter, t,,, is introduced, as shown in Equation (12).

t_to

t, =
T (12)

The objective function utilized to optimize the coefficients k, b, and i in Equation (7) is
defined as Equation (13).

fobj = j(de —x2)% + (Vaqg — ¥2)? (13)

The objective function used for optimization of the coefficients k, b, and i in Equation (7) is
established by squaring the distance between the target and actual position, also known as the
distance error. The objective of minimizing this function is to reduce the distance error and
bring the actual position closer to the target position. The optimization results are shown in
Table 1.

Table 1. The results of The Bees Algorithm

Initial Initial Objective The Bees Algorithm Resulting Objective
Conditions Function Result Function
k b [ k b i
25 310 5.19 249.83 | 49.92 | 11.09 0.01

The requested interaction power of each joint is determined by the product of the angular
velocity w; and the impedance torque 7., as expressed in Equation (14). However, in order to

limit the interaction power, t, is modified as 7., and shown in Equation (15).
P=w-1, (14)

7., 1S modified in order to saturate the interaction power and is shown in (15). P, is the power

limit target and is selected in this example as 0.25 W, B. is the requested power.
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. ( P, P 1) (15)
T, =min|l——,——,1 |7
e |Pr1| |Pr2| ¢

3. RESULTS AND DISCUSSION

Figure 4 shows the comparison of endpoint locations with and without limited interaction
power. Although the limited interaction power leads to an increase in the positioning error
between the points, the positional error at the points is as low as that without any limitation.
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Figure 4. Endpoint location comparison between limited and unlimited interaction power

In the limited power interaction mode, the interaction torques may increase at some points due
to the increasing positional error. This effect can be observed in Figure 5. However, in the
starting position, the interaction torques are higher in the unlimited power interaction mode

compared to the limited power interaction mode.
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Figure 5. Interaction torque comparison between limited and unlimited interaction power

At the starting position, the angular velocities in the unlimited power interaction mode are
higher than those in the limited interaction power mode. However, in later seconds, the
angular velocities are higher in the limited interaction power mode. This trend can be

observed from the angular velocity graph shown in Figure 6.
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Figure 6. Joint angular velocity comparison between limited and unlimited interaction power
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In the unlimited interaction power mode, the interaction powers are observed to reach up to 6

W. However, in the limited interaction power mode, the interaction power is limited to 0.25
W as expected, as shown in Figure 7.
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Figure 7. Interaction power comparison between limited and unlimited interaction power

Table 2 presents the interaction energy consumption in both the unlimited and limited
interaction power modes. The results show that the interaction power consumption was

increased by 1.62% in the limited interaction power mode compared to the unlimited
interaction power mode.

Table 2. Interaction energy consumptions

Interaction Energy | Interaction Energy Total
Interaction Consumption of Consumption of Interaction Change
Power Mode Joint 1 [J] Joint 2 [J] Energy [J] Ratio
Unlimited 5.97 1.46 7.43 0%
Limited 6.42 1.13 7.55 +1.62%

CONCLUSIONS

In conclusion, this study presented a control method for a robotic arm to optimize the
interaction power consumption while achieving precise positioning. The use of a sinusoidal

trajectory function and an objective function based on minimizing the distance error led to a
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significant reduction in the interaction power consumption. The limitation of interaction
power to 0.25 W resulted in some increase in the positioning error between points, however
the positional errors at the desired scenario points were still low. The study also showed that
limiting the interaction power led to lower interaction torques and angular velocities
compared to unlimited interaction power mode. However, the interaction power consumption
was increased by 1.62% in the limited interaction power mode. Overall, the findings of this
study demonstrate the effectiveness of the proposed control method in optimizing interaction

power consumption while maintaining precision in robotic arm positioning.

As the results of this study have shown, the limited interaction power consumption method
can be a promising approach for reducing power consumption peaks in industrial robots.
Therefore, future studies could investigate the application of this method to larger and more
complex industrial robots, as well as explore the potential benefits of combining this method
with other power-saving techniques. Additionally, further research could also investigate the
effect of different trajectory functions and optimization algorithms on the performance of the

limited interaction power consumption method.
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OZET

Yanma geciktiricili polimer karisimlari, miithendislik plastikleri igerisinde onemini gittikce
arttiran malzeme smifidir. Yangin gibi insan hayati i¢in tehlikeli afet durumlarinda,
plastiklerin yangin karsisindaki davranisi, verdigi reaksiyon, biiylime hizi ¢evresinde bulunan
insanlarin hayatina dogrudan etki edebilen durumlardir. Plastiklerin maruz kalabilecekleri her
tiirlii yangin tehlikesine karsi bariyer olma, durdurma veya yavaslatma gibi karakteristikleri
insan hayatinin ve ¢evrenin korunmasina yardimci olabilecek unsurlardir. Plastiklerin
yanmaya karsi  direngleri, yanma geciktiricilik davramiglar1  ¢esitli  normlarla
belirlenebilmektedir. Bu normlar igerisinde en bilineni UL Sertifikasyon Kurumunca
belirtilmis UL-94 testidir. Bu test malzemenin yanma karakteristigini VO, V1, V2 ve HB
olarak smiflamaktadir. Bu smiflamalar igerisinde VO karakteristigi alev geciktiriciligi en
yiiksek olan sinifi, HB ise en diisiik olan sinifi belirtmektedir. Cesitli kullanim alanlarinda bu
ve bunun gibi smiflandirmalar dogru malzeme se¢imi konusunda karar verilmesini
saglamaktadir. Toplu tasima araglarinda ise UL’in disinda Avrupa Standartlar1 Kurumu’nca
belirlenmis olan EN 45545-2 standard1 bulunmaktadir. Bu standart 6zellikle demiryollar1 gibi
toplu tagima vasitalarinda ne tir yanmazlhik smifi {riinlerin  hangi parcalarda
kullanilabilecegini belirleyen standarttir. Bu kapsamda malzemelerin yangina kars1 direnci,
yanma reaksiyonu sirasinda salinan duman toksikligi gibi yolcular i¢in hayati 6nem tasiyan
malzeme davranislarin1  simiflandirmaktadir. Bu c¢alismada, EN 45545-2 standardinca
belirlenmis olan farkli kullanim alanlarinda kullanilmak iizere gelistirilmis olan polyamit 6 ve
polyamit 66 kompozitleri gelistirilmistir. Calismada her iki polimer tiirii de cam elyaf
takviyeli (%25, %30, %35) demiryollarinda kullanima uygun olacak sekilde halojensiz alev
geciktirici bilesenler ile iretilmistir. Yanma geciktiricili katkilar farkli oranlarda (%16-22)
formiilasyona dahil edilmistir. Kullanilan katkilar demiryollarinda kullanima uygun olacak
sekilde distlik toksisiteye sahip bilesiklerden secilmistir. Gelistirilen kompozitlerin yanma
davranislar1 dikey yanmazlik (UL-94), kizgin tel tutusma sicakligi (IEC 60695-2-13), kizgin
tel yanma indeksi (IEC 60695-2-12), yatay yanmazlik (FMVSS 302), Limit Oksijen Indeksi
(LOI), duman salimimi (EN ISO 5659-2), toksisite degeri (EN ISO 17094) EN 45545
standardinda belirtilmis olan konektor parcalarinda kullanima uygunlugunun belirlenebilmesi
icin test edilmistir. EN 45545-2 standardinca belirlenen testler LAPI bagimsiz laboratuvar
sirketi tarafinda test edilmis ve tehlike seviyesi (HL) siniflandirilmistir.  Ayni zamanda
kompozitlerin fiziksel ve mekaniksel ozellikleri; yogunluk (ISO 1183), c¢ekme-kopma
ozellikleri (ISO 527-2), centiksiz ve ¢entiksiz darbe dayanim 6zellikleri (ISO 179/1eA, ISO
179/1eU), 1s1l deformasyon sicakligi (HDT) testleriyle incelenmistir. Calisma kapsaminda
kompozitlerin nihai olarak kullanilacagi parca tasarimlari tizerinde kizgin tel tutusma sicakligi
testi yapilarak malzemenin kullanimi uygunlugu dogrudan gozlemlenmistir. Sonug¢ olarak,
EPLAMID 6 GX0 30 ve EPLAMID 66 GXO0 30 {iriinleri icin EN 45545 standardina uygun
olarak HL3 seviyesinde R22, R23 ve R24 ihtiyag¢ setlerine uygunluk sertifikasi alinmastir.
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ABSTRACT

Flame retardant polymer composites are a class of materials that are becoming increasingly
important in engineering plastics. In disasters that are dangerous for human life such as fire,
the behavior of plastics against fire, their reaction, and growth rate are situations that can
directly affect the lives of people around them. Characteristics of plastics such as being a
barrier, stopping or slowing down all kinds of fire hazards they may be exposed to are
elements that can help protect human life and the environment. The fire resistance and fire
retardancy behavior of plastics can be determined by various norms. The most well-known
among these norms is the UL-94 test specified by the UL Certification Authority. This test
classifies the flammability characteristics of the material as VO, V1, V2 and HB. Among these
classifications, the VO characteristic indicates the class with the highest flame retardancy, and
HB indicates the class with the lowest. This and similar classifications in various fields of use
enable the decision on the suitable material selection. In public transportation vehicles, apart
from UL, there is the EN 45545-2 standard, which is determined by the European Standards
Institution. This standard is the standard that determines what kind of flammability class
products can be used in which parts, especially in public transport vehicles such as railways.
In this context, it classifies material behaviors that are vital for passengers, such as the
resistance of materials to fire and the toxicity of smoke released during the combustion
reaction. In this study, polyamide 6 and polyamide 66 composites, which were developed to
be used in different usage areas determined by the EN 45545-2 standard, were developed. In
the study, both polymer types were produced with glass fiber reinforced (25%, 30%, 35%)
and halogen-free flame retardant components suitable for use in railways. The additives with
fire retardant were included in the formulation at different rates (16-22%). The additives used
were selected from compounds with low toxicity to be suitable for use in railways.
Combustion behavior of the developed composites, vertical flammability (UL-94), glow wire
ignition temperature (IEC 60695-2-13), glow wire flammability index (IEC 60695-2-12),
horizontal flammability (FMVSS 302), Limit Oxygen Index (LOI)), smoke emission (EN ISO
5659-2), and toxicity value (EN ISO 17094) has been tested to determine its suitability for use
in connector parts specified in EN 45545 standard. The tests determined by the EN 45545-2
standard have been tested by an independent laboratory company LAPI and have been
classified as hazard level (HL). At the same time, the physical and mechanical properties of
composites; Density (ISO 1183), tensile properties (ISO 527-2), notched and unnotched
impact strength properties (ISO 179/1eA, 1SO 179/1eU), heat deflection temperature (HDT)
tests were investigated. Within the scope of the study, the use of the material was directly
observed by performing the glow wire ignition temperature test on the part designs where the
composites will be used at the end. As a result, for EPLAMID 6 GX0 30 and EPLAMID 66
GX0 30 products, conformity certificates were obtained for the R22, R23 and R24
requirement sets at the HL.3 level in accordance with the EN 45545 standard.
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ABSTRACT

Unlike the conventional uni-axial tensile test, some extra fixtures and/or apparatus are needed
in case of component-based verification studies. For instance, aiming to determine the max.
bearing force of a circlip which runs for a transmission shaft, some complex mechanical set-
up should be constructed. Furthermore, these extra apparatus create new challenges in terms
of mechanical testing as like (i) due to high payloads some elastic deformations and/or
deflections may take place during the test (ii) aforementioned deflections could bring up
reasonable amount of controversial forces which eliminates the uni-axial loading scenario.
Owing to those facts, necessary theoretical and/or numerical analysis should be performed
beforehand to assure the precision of the mechanical test. This contribution was devoted to
FEA based analysis of such a specific compression test set-up. Linear elastic analysis was
conducted and the studied test design was modified until the desired max. deflection amount
was satisfied.

Keywords: Uni-axial compression test, deflection, circlip
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ANNOTATION:

This article discusses the importance and value of exercise in promoting public health.

We all know that regular exercise creates a healthy image for our children and youth.

Heals their will so that they grow up to be brave and courageous people, able to bravely
overcome various trials and tribulations.creates a solid foundation. The most important
thing is that we are children who are friends with sports. Does not join completely alien
and harmful currents.

In order to form an immune system against the disease in Uzbekistan by involving all
segments of the population in regular physical education and sports, on October 30, 2020,
President Shavkat Mirziyoyev issued Decree No. PF-6099 “On the large-scale introduction
of a healthy lifestyle”. lifestyle and the public Decree No. PQ-4063 of December 18, 2018
on Measures for the Further Development of Sports and Support for the Prevention of
Noncommunicable Diseases, Healthy Lifestyles and Physical Activity of the Population. In
accordance with the Decree "On measures to increase the level of industrial gymnastics” in
state institutions and organizations during the working day. In order to ensure the
implementation of the specified resolution and resolution, from January 1, 2021, the
position of “Sports Promoter” was introduced in state bodies and organizations.

The role of a sports promoter is to organize the performance of industrial
gymnastics by employees depending on working conditions. For this, special breaks are
included in working hours.

The main task of a sports promoter is to organize a “Health Day”, which provides
for the participation of employees in physical culture and mass events at least once a week,
as well as regular sports competitions and other physical education events among

employees. calculated.
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Production gymnastic exercises are performed for 5-10 minutes during the day,
taking into account the peculiarities of the work process.

Industrial gymnastics is a set of exercises performed during the working day in
order to improve health and increase productivity.

Health is also a balanced unit of biological, mental, physical states and labor
activity of the human body. Health is happiness for everyone.

A healthy lifestyle is a cultural, physical development of a person, a cocktail to
increase productivity and creative activity. The main components of a healthy lifestyle are
effective work, personal hygiene, giving up bad habits, proper nutrition at the appointed
time, physical activity, regular physical activity.

Physical training is systematized with exercises and mass sports through exercise or
physical activity at the level of physical maturity, the body's ability to withstand the
adverse effects of the external environment and diseases, an adequate attitude to the
requirements of life, life activity is understood.

In secondary schools, the health and performance of students is improved and
strengthened on the basis of the correct organization of student behavior, which allows
students of schools, academic lyceums and vocational colleges to study every day. reform
requirements and covers rehabilitation work. The provision of these health-related
activities, combined with classroom activities, ensures a high level of physical activity for
students. This significantly reduces the fatigue of students and increases the effectiveness
of educational activities.

The content of physical education, its means and age, gender, health status and
physical training of participants Depending on the application, methods of application are
developed separately.

Notably, it is widely used. Among them - health-improving physical training,
applied means and methods.

Physical exercise has a positive effect on the human body and pay attention to the
design features of the above was found. That is why physical education is so

straightforward. It is worth dwelling on the concept. According to the great scientist Abu
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Ali ibn Sino, the famous Russian scientist M.1. Sarkisov Sornzi and talented Uzbek
scientist T.S. Usmonkhodzhaeva, the treatment of physically weak, sick children and
adults with the help of physical exercises, as well as a variety of exercises used in the
physical development of healthy people, therapeutic methods of their use are understood as
physical culture.

From this comes content and meaning, which only heals. institutions, not just
hospitals. but first of all, the whole family, kindergartens, schools, residences, recreation
and amusement parks, sports facilities organization of mass physical culture and sports
events
reveals the essence of physical therapy.

In general, the physical and mental activity of people engaged in physical activity
are exercises that ensure working capacity, various games, excursions, etc. promotes good
health.

Only special exercises are used to ensure the physical fitness and skills of civil
servants. without it, physical culture is used effectively and purposefully. This, in turn,
promotes health and is an expression of developmental properties.

Healthy physical activity in different people different in their health, gender,
physical condition by layers and categories training and interest in exercises and beliefs
The corresponding designation was noted above. Healing physical full understanding and
assimilation of the benefits and essence of education some artists who received home
conditions in the morning, in the afternoon 2-3 times in the process of work, again after
work in sports facilities or the habit of training in fitness centers It should be noted that
Some people pass in the morning at least 5-6 km or more. running distances, some of
which are different means (dumbbells, springs, elastic bands, etc.). Self 14 and some
healthy football fans 1-2 times a day with peers and peers (in the workplace and in the
community) to play football. A group of people from different areas (business) or
neighborhood) to form teams (teams) and play football, argue like a competition (lay
something in the middle) is possible) has become a habit in many places.

Remedial activities include:
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1) Traditional sports events - sports festivals that are attended by all citizens, which
has become a national tradition in the primary grades. New Year sports events; Sports
event dedicated to Women's Day on March 8; Sports event dedicated to the holiday
"Navruz" on March 21 and others.

2) Non-traditional activities, events held during the year on the basis of the annual
calendar plan of the educational institution.

3) Daily wellness activities, morning physical training, exercise, pre-workout
gymnastics, long break games, extended hours.

In a word, sports competitions of various forms, content, goals and objectives are
aimed at increasing the physical fitness of the population, the formation of physical fitness,
as well as increasing their interest in sports, the importance of physical culture and sports
for human life. , sociocultural, educational - consciously leads to a conscious
understanding of one's place in education and other areas.

Among the recreational activities held in an educational institution are physical
education classes, classes in sports sections, sports competitions and sports holidays, as

well as mass tourism.

Keywords: health improving gymnastics, sports promoter, health, healthy lifestyle,

industrial gymnastics.
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ROLE OF APOPTOSIS AND PROLIFERATION OF VASCULAR WALL CELLS IN
ATHEROGENESIS

Aigul Myrzabayeva
ABSTRACT

Target. The aim of the work is to study the features of cell death and their proliferation in the
wall of human arteries against the background of the development of immune inflammation
during atherogenesis.

Scientific novelty. The scientific article discusses the stages of atherogenesis, indicates the
mechanism of action of apoptosis and its role in atherogenesis. Also in the scientific article
there is information and the study of promising agents in the pharmacotherapy of apoptosis in
the treatment of human vascular atherosclerosis.

- It has been established that apoptosis of endothelial cells, caused by the action of
macrophages, is a trigger mechanism for the rupture of atherosclerotic plaque.

-The aim of the work is to study the features of cell death and their proliferation in the wall of
human arteries against the background of the development of immune inflammation during
atherogenesis.

-The scientific article shows the results of a study by a group of scientists led by M.D.
Rekhter, who studied atherosclerotic plaques, where, as a result, the topographic patterns of
the distribution of proliferating cells depending on their type were determined.

-The role of apoptosis in the physiological processes of the body and the ways in which
apoptosis is involved in the aging process are also described.

Conclusions. The work is of theoretical importance for deciphering the mechanisms of
development of immune inflammation during atherogenesis. The results of this work can be
used to study the pathogenesis of atherosclerosis and be taken into account in the
development of new approaches to the treatment of this disease aimed at regulating the
kinetics of arterial wall cells.

Key words: Apoptosis. Atherogenesis. Aging.
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ABSTRACT

The disease caused by COVID-19 has affected the whole world since its emergence.
Although it was difficult to predict the damage and severity of the virus at the beginning,
studies that examined the tests that could be prognostic markers came to the fore with the
studies and clinical experience. The most important of these are the studies that predict the
severity of the disease with the neutrophil-lymphocyte ratio in the hemogram analysis, which
is a simple and rapid test. In this study, the relationship between the hemogram analysis of the
patients at the time of admission to the hospital and the prognosis was tried to be examined.

In this study, between March 2020 and December 2021, the hemogram analysis of the
patients who applied to the COVID outpatient clinic and whose results were compatible with
PCR + or COVID pneumonia was examined. The patients, according to the outcome in the
hospital, were divided into 2 groups, ex or discharged. The mean age of all patients included
in the study was 60+14.5 years. The mean age (71.6+9.4) and pneumonia severity rate were
higher in the ex-group than in the other group. In addition, in the ex-group, the neutrophil
count was higher, and the lymphocyte count was lower. It was observed that the poor
prognosis of the elderly population with a high neutrophil-lymphocyte ratio and severe
pneumonia.

According to the results of this study, the neutrophil-lymphocyte ratio of patients can be used
as a prognostic indicator.

Keywords: COVID-19, Neutrophil-Lymphocyte Ratio, Prognosis, Pneumonia
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INTRODUCTION

The disease caused by the COVID-19 (SARS-CoV-2) virus, which started in China in
December 2019 and caused a pandemic, caused an intense and rapid epidemic. The rapid
deterioration of the patients and the inability to find a definitive treatment have created a
challenging process for clinicians. Many studies have determined that the virus affects all
organs, and treatment protocols have been constantly updated with the tests taken (Mir,
2021)). Therefore, studies in which tests that can be prognostic markers are interpreted from
different perspectives have gained popularity.

In the course of the disease, blood tests vary for reasons such as viral load, existing chronic
diseases, and the person’s immune system response. Studies that can be easily interpreted by
every clinician and that can predict the prognosis of the disease with inexpensive and rapid
tests have come to the fore. Among these, the neutrophil-lymphocyte ratio (NLR) is thought
to be an important clue in the course of the disease (Zhou Y, 2020).

In viral diseases, low neutrophil counts and high lymphocyte counts are expected. In the
course of COVID-19 disease, since multisystem inflammation mainly develops, trauma
develops due to overstimulation of immune system cells after cytokine storm, susceptibility to
bacterial, fungal, and other viral infections occurs, and the balance in infection parameters
seems to deteriorate (Chen N, 2020). As the disease progresses, T-cell proliferation increases,
but the prognosis worsens due to the rise in cytotoxic cells. This is particularly evident in
patients with severe pneumonia (Kang, 2020).

In this study, the hemogram analysis, a quick and inexpensive test routinely taken from all
COVID-19 patients, tried to examine whether it is a prognostic marker with comorbidity and
pneumonia severity.

MATERIAL AND METHODS

This study was approved by the Kirklareli University Medical School Scientific Research
Ethics Committee (20230008/4-21.02.23).

For this study, data from 178 random patients, among patients over 18 years of age, who
applied to the emergency service COVID outpatient clinic between March 2020 and
December 2021, and the COVID-19 virus was detected by PCR (Polymerase chain reaction)
test, or an image compatible with COVID pneumonia was obtained in the thorax tomography
examined. Demographic characteristics, comorbidities, neutrophil and lymphocyte counts,
pneumonia severity, and prognosis were analysed for these patients.
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The pneumonia severity score was categorised for each patient as mild (1), moderate (1), and
severe (111), according to the radiological reports. Patients were divided into 2 groups, ex and
survivors, and comparisons were made.

This study was designed as a single-centre retrospective. Patient data were obtained from the
hospital archive, computer records, and patients' health system records. Mean, standard
deviation, median lowest, highest, frequency and ratio values were used in the descriptive
statistics of the data. Kolmogorov Smirnov test in the distribution of variables, independent
sample T-Test, and Mann-Whitney U test in the analysis of independent quantitative data. The
Chi-square test was used in the analysis of independent qualitative data. The ROC curve
investigated the effect level and cut-off value, and the effect level was analysed by univariate
and multivariate logistic regression. SPSS 28.0 program was used in the analysis.

RESULTS

The mean age of all patients included in the study was 60+14.5 years. There were 70 female
patients (39.3%) and 108 male patients (60.7%). All patients had upper respiratory tract
infection symptoms and pneumonia findings of varying severity.

The mean age (71.6+£9.4) and pneumonia severity rate (111-86.1%) were higher in the ex-
group than in the other group. In addition, in the ex-group, the neutrophil count was higher,
and the lymphocyte count was lower. Therefore, this group’s N/L ratio was higher (Table 1,
Figure 1).

Among the patients in the Ex-group, the rate of those with comorbidity was higher. When the
comorbidity in both groups was examined, those diagnosed with coronary artery disease were
higher (Table 1).
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Table 1: Findings of patients’ ex and survivor groups

Ex (-) Ex (+)
Mean.£SD Median Mean.£SD  Median p
n-% n-%

Age 574 + 142 580 716 + 94 740 0000 "
Female 60  42.3% 10 27.8% -

Gender Male 82  57.7% 26 72.2% 0.112
NEU 52 + 3.3 44 87 + 49 85 0000 "
LYM 1.7 + 0.9 15 10 + 06 08 0000 "
NLR 45 + 55 28 124 + 121 83 0000 "
<45 104 73.2% 6  16.7% -

NLR >45 38  26.8% 30 83.3% 0.000
N 39 27.5% 1 28% )

soverity ! 50  41.5% 4 11.1% 0.000

1 44 31.0% 31 86.1%

O 70 49.3% 5 13.9% -

Comorbidity [y 75 50704 31 86.1% 0.000
* X2

CAD 60  42.3% 2% 72.2% 0.001
DM 34 23.9% 8 22.2% 0.828 ¥
HL 16 11.3% 2 56% 0310 ¥
CKD 6 4.2% 5 13.9% 0.031 *
COPD 6  4.2% 1 28% 1.000 X

NEU: Neutrophil number, LYM: Lymphocyte number, NLR: Neutrophil Lymphocyte Ratio,
CAD: Coronary artery disease, DM: Diabetes Mellitus, HL: Hyperlipidaemia, CKD: Chronic
Kidney Disease, COPD: Chronic Obstructive Pulmonary Disease

* Patients have more than one comorbidity.
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Figure 1: Prognosis of patients according to neutrophil lymphocyte ratio

It was observed that the prognosis worsened as the pneumonia severity of the patients
increased (Figure 2).

100.0%
80.0%
60.0%
40.0%

0.0%

Pneumonia Severity

OEx(-) WEx(+)

Figure 2: Prognosis of patients according to pneumonia severity

In the univariate model, in separating the patients into the two groups, a significant (p < 0.05)
efficacy of age, neutrophil count, lymphocyte count, NLR, pneumonia severity, having CAD

and CRF disease was observed. The multivariate model observed significant and independent
(p <0.05) efficacy of age, NLR, and pneumonia severity (Table 2).
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Table 2: Results of patients' findings according to logistic regression analysis

Univariate Analysis

Multivariate Analysis

OR %95 CI p OR %95 CI p

Age 1.110 1.064 - 1.158 0.000

NEU 1.219 1.113 - 1.337 0.000

LYM 0.238 0.116 - 0.488 0.000

NLR 1.137 1.073 - 1.205 0.000 1.085 1.023 - 1.151  0.007
Pneumonia

Severity 7.757 3.264 ~ 18.436 0.000 5.655 2.322 ~ 13.774 0.000
Comorbidity 6.028 2.217 - 16.389 0.000

CAD 0.281 0.126 - 0.627 0.002

CKD 0.274 0.078 - 0.954 0.042

Logistic Regression (Forward LR)

NEU: Neutrophil number, LYM: Lymphocyte number, NLR: Neutrophil Lymphocyte Ratio,
CAD: Coronary artery disease, CKD: Chronic Kidney Disease

A significant [Area under the curve 0.816 (0.740-0.892)] effectiveness of NLR value was
observed in the discrimination of ex-groups and survivor groups, and the NLR cut-off value
was determined to be 4.5 [Area under the curve 0.783 (0.700-0.866)] (Figure 3).
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Figure 3: ROC curve showing the NLR significant value

March 13-15, 2023
Rio de Janeiro, Brazil

156

PROCEEDINGS BOOK



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

DISCUSSION

In this study, age, NLR and pneumonia severity were the most important predictors of
prognosis.

Some studies have determined that the prognosis is poor, especially in patients over 65 with

comorbidity (Albitar, 2020; Covid, 2020; Zhou F, 2020; Chen T, 2020). The most important
factor causing this may be the weak immune system of the elderly population and currently

damaged tissues, comorbidity, and vulnerability to trauma caused by the virus.

Endothelial damage develops during infection with the COVID-19 virus. As a result,
overexpression of pro-inflammatory cells such as IL-1b, IL-6, and TNF alpha is observed
(Landmesser, 2021). The severity of this damage increases with the developing cytokine
storm. Overactivation of immune system cells, increase in oxidant substances, tissue hypoxia
and thrombosis eventually, endothelium and vasculitis develop (Hasan, 2021). All these
irregular systemic responses affect the prognosis.

Zeng et al., in their study, found that the prognosis was poor in the follow-up of patients with
a high NLR rate at admission to the hospital (Zeng, 2021).

In the studies, it has been found that the virus binding to the ACE-2 receptor triggers the
inflammatory pathway that causes damage. Thus, the prognosis worsens due to the increased
tendency to thrombosis (Roncati, 2021). This may have been explained by the strong
correlation between the severity of the damage in the lung tissue because of the tissues with
the highest ACE-2 receptor and the seriousness of the prognosis in this study. In addition, the
high number of patients with CAD in this study indicates that people with chronic vascular
pathology are more susceptible to the virus than other chronic diseases.

The NLR value effectively predicts the prognosis of the disease. The results of this study
show that the NLR level can be a guide for distinguishing severe/mild cases, the clinical
worsening rapidly, and deciding which unit to follow (discharge, service, or intensive care
unit).
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ABSTRACT

The immune system is a system that is specialized to distinguish between what is its own and
what is not, and it is quite adept at doing this. If it detects non-self antigens, it alerts the
necessary cells and intervenes as soon as possible. Although this system is necessary and
vital, in an exceptional situation such as pregnancy, it could have caused life to end before it
even started. Therefore, the semi-allogeneic embryo/fetus is managed by the maternal
immune system throughout pregnancy and this situation is described as maternal immune
tolerance. It is known that this system is realized with the contribution of many mechanisms,
although it is not fully understood. However, this special tolerance system is not the mother's
response to external factors, but only a system related to the placenta and trophoblast cells.
Different views were put forward as to what kind of mechanism this particular system had at
the beginning. However, for various reasons, all but one were refuted, and it was emphasized
that only embryonic/fetal cells were hidden from the maternal immune system, that is, the
existence of an immune barrier. Many mechanisms contribute to this hiding phenomenon, but
the soluble human leukocyte antigen called HLA-G is very important as the best-understood
factor. HLA-G is expressed by trophoblasts and functions by inhibiting the activation of
cytotoxic T and Natural Killer (NK) cells. In addition, the embryo itself contributes to
providing the appropriate environment through the substances it secretes. The progesterone
hormone, which has an immunosuppressive effect, belongs to the mother and can be counted
among the contributing factors. Apart from these, many mechanisms are effective.
Clarification of this issue in all aspects may prevent miscarriage cases or discover new
treatment methods, as well as provide a more successful result in organ transplantation

processes.

Keywords: Embryo, Fetus, HLA-G, Maternal tolerance, Trophoblast
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OZET

Immun sistem, kendine ait olan ile olmayan1 ayit etmek i¢in 6zellesmis ve bunu yapmada
oldukg¢a ustalagmig bir sistemdir. Kendinden olmayan antijenleri tespit etmesi durumunda
gerekli hiicreleri alarma gecirerek en kisa zamanda miidahalede bulunur. Bu sistemin, aslinda
gerekli ve hayati olmasina karsin gebelik gibi istisnai bir durumda ayni sekilde islemesi
canliligin baslamadan bitmesine sebep olabilir idi. Bu nedenle yari-allojenik olan
embriyo/fetus gebelik boyunca anne immiin sistemi tarafindan idare edilmekte ve bu durum
maternal immiin tolerans olarak nitelendirilmektedir. Bu sistemin, tam olarak anlasilmamis
olmakla birlikte pek ¢ok mekanizmanin katkisiyla gerceklestigi bilinmektedir. Fakat bu 6zel
tolerans sistemi annenin dig etkenlere karsi verdigi tepkileri degil sadece plasentada ve
trofoblast hiicreleri ile iligkili bir sistemdir. Aslinda baslangi¢ta bu 6zel sistemin nasil bir
mekanizmaya sahip olduguna dair farkli goriisler ileri siiriildii. Fakat cesitli sebeplerle biri
hari¢ hepsi ¢iiriitiildii ve bunun ancak embriyonik/fetal hiicrelerin saklanarak anne immun
sisteminden saklandigi yani bir immun bariyerin varligi tizerinde duruldu. Bu saklanma
olayina pek cok mekanizma katkida bulunmaktadir fakat HLA-G denen ¢oziinebilir insan
16kosit antijeni en iyi anlasilabilmis faktor olarak olduk¢a 6nemlidir. HLA-G, trofoblastlar
tarafindan eksprese edilir ve sitotoksik T ve Natural Killer (NK) hiicrelerinin aktivasyonunu
engelleyerek islev gosterir. Ayrica embriyonun kendisi de salgiladigi maddeler vasitasiyla
uygun ortami saglamaya katkida bulunmaktadir. Immiinsiipresif etkiye sahip olan progesteron
hormonu anneye ait olup katkida bulunan faktorler arasinda sayilabilir. Bunlar haricinde de
pek cok mekanizma etkilidir. Bu konunun her yoniiyle acikliga kavusmasi, diisiik
durumlarinin engellenebilmesi veya yeni tedavi yollarmin kesfedilmesini ayrica organ nakil

stireclerinin daha basarili sonuglanmasini saglayabilir.

Anahtar Kelimeler: Embriyo, Fetiis, HLA-G, Maternal tolerans, Trofoblast
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Introduction

The maternal immune tolerance system can be defined as the sum of the concessions made for
the continuation of humanity. Although our immune system is a system that is programmed to
make war against all elements that do not belong to us when it comes to the fetus, this
situation works in reverse and the fetus is almost embraced by the mother. There are many
reasons for this. However, four possible mechanisms for this have previously been suggested.
The first is the theory that the fetus does not reach immunological maturity at a level that may
pose a risk or activate maternal immunity (De Lemos, 2003; 1zgi & Sur, 2009). However, this
theory was disproved when it was revealed that fetal tissues can create immunological
responses. A second theory was that the uterus was a particularly immune-tolerant site, but
the existence of ectopic pregnancies disproved this theory as well (De Lemos, 2003; Izgi &
Sur, 2009). The third theory was that the placenta is an anatomical barrier preventing cell
trafficking. However, this was refuted by the detection of micro-chimerism phenomena, that
is, cell transitions between mother and offspring. The last and still emphasized theory is that
the placenta has a complex immune barrier. Ultimately, for a successful pregnancy to occur,
that is, for the maternal immune system to accept a part that is not from itself, it must be
prevented from perceiving the fetal tissue as foreign (Izgi & Sur, 2009). And this is made

possible by the interoperability of many of the mechanisms that will be described.
1. Immune System

Organism; It is always open to pathogens such as bacteria, viruses, fungi, and parasites. It is
essential to have a fighting mechanism against these infectious and toxic factors, and in these
cases, the immune system and its elements come into play. Lymphocytes, monocytes,
macrophages, natural killer cells, antigen-presenting cells, and immunoglobulins are the
components of the immune system. These cells eliminate pathogens by phagocytosis or by
producing antibodies. When an antigen enters the body, macrophages first try to attack and
phagocytize the antigen. If antigenic structures of the antigen remain in the cytoplasm of the
macrophage during this phagocytosis, the macrophages present this to the lymphocytes and
the process continues until the last piece is destroyed. In other words, every foreign substance
that enters the body, even if it is the fetus in question, must be subjected to the same
aggressive treatment, but for the continuation of humanity, the fetus is favored. (Ozer, 2011).

161
March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

2. Embryological development

After the zygote is formed, it undergoes a series of successive divisions and is called the
morula (McGeady et al., 2011). The cells in the inner part close to the vegetative pole of the
morula gradually dissolve to form a cavity called the morula cavity. With the expansion and
growth of this space, the blostosol is formed and after this process, it is called the blastula.
The ectoderm cells surrounding the blastosol are in a single layer. The ectoderm here acts as
solid nutrition and is therefore called the trophoblast (1zgi & Sur, 2009; McGeady et al.,
2011). Trophoblasts are very important because they belong to the fetus, one of maternal

tolerance's main elements.
2.1. Formation of sacs

The blastocyst that has reached the uterus must be protected against external factors. For this
reason, four sacs are formed to fulfill different tasks; amnion, vitellus, allantois, and chorion.
These sacs are also collectively called extraembryonic sacs. While the amnion sac is only the
sac that surrounds the embryo, the chorion sac is the largest sac that contains all the sacs and
the two are shaped together. The Allantois sac also acts as an excretory organ and collects
metabolic wastes. The first sac formed is the yolk sac, unlike poultry, it has nothing to do with
nutrition in mammals, it only helps to carry nutrients until the allantois sac is formed (lzgi &
Sur, 2009; Keskin, 2012; McGeady et al., 2011). Its main function is related to the formation

of primitive blood cells, germ cells, and intestinal tract formation.

Chorion has functions such as respiration, nutrition, secretion, filtration, and synthesis and
also takes part in the formation of the placenta (Hassa & Asti, 1997). The ectoderm, which
covers the outer surface of the chorion, fuses to the uterine mucosa during placentation and is
called trophoblast since it also fulfills its nutritional function (Hassa & Asti, 1997). During the
implantation process, the chorion sends villi toward the uterine mucosa. The outer surface of
these villi is also covered with trophoblasts. There are two types of trophoblasts; outer
syncytiotrophoblast with intermingled cytoplasm and cytotrophoblast underlying it, which is
seen as the main epithelium. The function of syncytiotrophoblasts is to facilitate the
implantation process and are also responsible for bidirectional material transport (Hassa &
Asti, 1997; 1zgi & Sur, 2009; McGeady et al., 2011). Cytotrophoblasts act as stem cells for
syncytiotrophoblasts (lzgi & Sur, 2009). Apart from these, there are also extravillous
trophoblasts. At the beginning of pregnancy, they invade the uterine mucosa to secrete HLA-

G antigen, which contributes to maternal immune tolerance (Zhuang et al., 2021). They also
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have the potential to form uterine blood vessels to supply enough blood for the fetus
(Straszewski-Chavez et al., 2005).

2.2. Placenta

It is a specialized structure formed by the fusion of chorion and uterine mucosa and to meet
the needs of the fetus, which is still dependent on the mother. It provides the metabolic and
hormonal relationship between the mother and the offspring and also has roles such as
communication, gas exchange, nutrition, waste removal, and immunological protection
(Keskin, 2012). It consists of two parts belonging to the mother and the baby; The epithelial
layer, connective tissue and endothelial part of the uterus form the placenta maternal part,
while the corion epithelium (trophoblast cell layer), mesenchyme, and endothelial layer form
the placenta fetalis part (McGeady et al., 2011). These two sections serve maternal tolerance
by shaping the placental barrier (Keskin, 2012; McGeady et al., 2011).

3. Mechanisms Playing a Role in Maternal Tolerance

In fact, maternal tolerance is a system that comes into play with the formation of implantation.
Because during the implantation phase, inflammatory cytokines begin to be released from
neutrophils and macrophages. There are also T and B lymphocytes, macrophages, and natural
Killer cells in the uterine mucosa (lzgi & Sur, 2009). All these conditions reveal that maternal
tolerance is an indispensable condition. For this reason, the embryo itself (actually,
trophoblast cells, which are in direct contact with the uterus, which means trophoblast cells
and secrete immunosuppressants) acts like a warrior and tries to provide the necessary
environment for itself. Some of the reasons that reveal this include successful implantations in

embryo transplants and the formation of pregnancies outside the uterus.

The presence of non-classical human leukocyte antigens is the first in a series of mechanisms
(lzgi & Sur, 2009; Straszewski-Chavez et al., 2005). And the organism uses the tissue
compatibility antigens called MHC-I and I, which are included in this class, as markers in
distinguishing between its own and foreign ones. Normally, MHC-1 is found in all nucleated
cells, but not particularly in syncytiotrophoblast and extravillous trophoblasts (lzgi & Sur,
2009; Straszewski-Chavez et al., 2005). Although MHC-II is found on antigen-presenting
cells, it is not found in antigen-presenting cells in the placenta (1zgi & Sur, 2009; Straszewski-

Chavez et al., 2005). It has been mentioned above that the antigen called HLA-G is released
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by trophoblasts, which also has the function of inhibiting the attacks of natural killer cells
(Hunt et al., 2017; Keskin, 2012; Zhuang et al., 2021).

A second mechanism is the Fas-Fas ligand (Fas/FasL) interaction. Fas ligand and Fas receptor
play an important role in regulating the immune response and even limiting the immune
response. Both belong to the tumor necrosis factor family but are classified as different types.
Accordingly, their main function is to induce apoptosis (Hunt et al., 2017). The receptor Fas is
expressed on highly active T and B cells, natural killer cells and macrophages. FasL is

expressed by active T cells and cytotoxic T lymphocytes (Kauma et al., 1999).

The tertiary mechanism is based on the interaction of cytokines (I1zgi & Sur, 2009). Different
cytokines are produced from different cells in the body based on different needs. This is also
the case in pregnancy; some cytokines serve maternal tolerance. For example, Thl (helper T
lymphocytes) cytokines (IL-2, IFN-gamma, TNF-alpha) cause allograft rejection, while
cytokines released from Th2 (IL-4,5,6,10 and LIF) suppress Thl in the fetus. It prevents
rejection and indirectly contributes to maternal tolerance (Noci et al., 2005). At the same time,
the HLA-G antigen also contributes to the process by decreasing the production of Thl
cytokines and increasing the production of the Th2 cytokine, IL-4 (Keskin, 2012). It
participates in the production of TGF-beta and IL-10 cytokines, which suppress the maternal

immune system in trophoblast cells (1zgi & Sur, 2009).

Macrophages, lymphocytes, Th2 (type 2 helper T lymphocytes), and T-reg (regulatory T
lymphocytes) also serve the system with the different cytokines they secrete (Huang et al.,
2020; 1zgi & Sur, 2009).

Hormonal mechanisms are also involved. Accordingly, it is known that steroid hormones
have a suppressive effect on the proliferation of leukocytes (Izgi & Sur, 2009). It is also
known to everyone that progesterone is a hormone necessary for the continuation of

pregnancy (Keskin, 2012).
Conclusion

Maternal tolerance is a system in which all possibilities are mobilized for the development of
life in an area surrounded by enemies. In this respect, it will continue to be a very interesting
subject. However, the mechanisms in this regard have not been elucidated in all aspects due to

their rather complex functioning. We believe that more work is needed in this area. More
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information will be very useful for the discovery of new methods for tissue or organ

transplantation procedures and to increase the success rate.
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A RARE CASE OF NOVEL MUTATION IN THE KIFBP GENE
KIFBP GENINDE NOVEL MUTASYON SAPTANAN NADIR BiR OLGU
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OZET

Goldberg-Shprintzen sendromu (GOSHS), zihinsel gelisim bozuklugu, mikrosefali ve
dismorfik yiiz 6zellikleri ile karakterize otozomal resesif gegisli ¢oklu konjenital anomali
sendromudur. Cogu hastada ayrica Hirschsprung hastaligi ve/veya noral krest hiicreleri ve
noronlarin  gogiindeki kusurlarla tutarli olarak beyinde giral anormallikler vardir.
Megalokornea veya tlirogenital anomaliler gibi diger 6zellikler de mevcut olabilir. Goldberg-
Shprintzen sendromu Mowat-Wilson sendromu (MOWS; 235730) ile bazi benzerlikler
gosterir ancak genetik olarak farklidir. Bu gendeki defektlere sahip aile bireyleri farkli
fenotipler gostermektedir. KIFBP geninde kodlanan KIF-binding protein proteini periferik ve
merkezi sinir sistemi gelisimi sirasinda aksonal mikrotiibiillerin organizasyonu ve aksonal
biiylime ve bakim icin gerekli oldugu diisiiniilmektedir. Sunumumuza konu olan 15 yasinda
kadin hasta; boy kisalig1, yiiriime bozuklugu ve skolyoz sikayetleri ile genetik tani
merkezimize sevk edildi. Hastaya tiim ekzom dizileme (WES) analizi planlandi ve analiz
neticesinde elde edilen genetik varyasyonlar in siliko araglarin yardimiyla degerlendirildi.
Hastada klinigi ile iligkili oldugu ongoriilen KIFBP geni [NM_015634.4] ¢.979_981del
(p.Leu327del) varyasyonu homozigot olarak saptandi. Tespit edilen varyasyon, proteinin
fonksiyonel bolgesinde bulunan 327. pozisyondaki 16sin amino asidinin silinmesine sebebiyet
vermektedir. Saptadigimiz varyasyon gnomAD, ClinVar ve PubMed taramalarinda
varyasyona saptanmadigindan novel bir varyasyon oldugu diisiiniilmektedir. KIFBP’nin KIF-
1 binding protein C terminal fonksiyonel domainini etkileyerek hiicresel metabolizmay1 bozan
varyasyonlar, hastalarda farkli fenotipik tutulumlar ortaya ¢ikarabilmekte ve klinik bulgularin
siddetiyle de korelasyon gosterdigi diisiiniilmektedir. Bu baglamda ¢aligmamizin literatiire
katki saglayacagini diisiinmekteyiz. Tiirkiye, Asya ve Avrupa kitasi arasinda gecis noktast
olmasi ve akraba evliliklerinin herhangi bir Ortadogu {lilkesine benzer olmasi agisinda OR
hastaliklara dair verilerin dikkatle degerlendirilmesi ayrica 6nem tasimaktadir.

Anahtar Kelimeler: Iskelet bozukluklari, WES, Otozomal resesif, Goldberg-Shprintzen
megakolon sendromu.
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ABSTRACT

Goldberg-Shprintzen syndrome (GOSHS) is an autosomal recessive multiple congenital
anomaly syndrome characterized by impaired intellectual development, microcephaly and
dysmorphic facial features. Most patients also have Hirschsprung's disease and/or gyral
abnormalities of the brain consistent with defects in the migration of neural crest cells and
neurons. Other features such as megalocornea or urogenital anomalies may also be present.
GOSHS has some similarities with Mowat-Wilson syndrome (MOWS; 235730) but is
genetically distinct. Family members with defects in this gene show different phenotypes. The
KIF-binding protein protein encoded in the KIFBP gene is thought to be essential for the
organization of axonal microtubules and axonal growth and maintenance during peripheral
and central nervous system development. A 15-year-old female patient was referred to our
genetic diagnosis center with complaints of short stature, gait disturbance and scoliosis.
Whole exome sequencing (WES) analysis was planned and genetic variations obtained as a
result of the analysis were evaluated with the help of in silico tools. The KIFBP gene
[NM_015634.4] ¢.979_981del (p.Leu327del) variation, which was predicted to be associated
with the patient's clinic, was homozygous. The variation causes deletion of the leucine amino
acid at position 327 in the functional region of the protein. The variation is considered to be a
novel variation as it was not detected in gnomAD, ClinVar and PubMed databases. Variations
that disrupt cellular metabolism by affecting the KIF-1 binding protein C terminal functional
domain of KIFBP may lead to different phenotypic involvement in patients and are thought to
correlate with the severity of clinical findings. In this context, we think that our study will
contribute to the literature. The fact that Turkey is located at a transitional point between Asia
and Europe, and that consanguineous marriages are similar to any Middle Eastern country, it
is also important to carefully evaluate the data on OR diseases.

Keywords: Skeletal abnormalities, WES, Autosomal recessive, Goldberg-Shprintzen
megacolon syndrome.
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USAGE OF ICP-MS IN BIOLOGICAL SAMPLES

BiYOLOJiK ORNEKLERDE ICP-MS KULLANIMI

Dilara ULGER OZBEK
Ogr. Gor. Dr., Sivas Cumhuriyet Universitesi
ORCID NO: 0000-0002-6834-020X
OZET

ICP-MS olarak bilinen indiiktif eslesmis plazma-kiitle spektroskopisi, temel inorganik
bilesiklerden olan eser element, mineral ve agir metaller gibi periyodik tabloda bulunan
bir¢cok elementin analizini yliksek secicilik ve hassasiyetle yapan spektroskopik bir cihazdir.
Biyolojik 6rneklerde elementlerin analizi klinik ve rutin analizler agisindan olduk¢a 6nem arz
etmektedir. Bunun disinda arastirma ve inceleme konusu olarak da son yillarda literatiire
oldukca katki saglayan ¢aligsmalar yapilmaktadir. Biyolojik drneklerde ICP-MS’in ¢ok tercih
edilme sebebi c¢ok diisiik algilama limitlerinde, birgok elementi ayni anda hizlica dlgme
yetenegine sahip olmasidir. Biyolojik 6rneklerde ICP-MS ¢ok tercih edilmesine ragmen,
kullaniminda cesitli zorluklar ortaya ¢ikmaktadir. Bunlar, az miktardaki 6rnekte hedef tiiriin
diisiik derisimlerde bulunmasi, matriks etkisi, kontaminasyon ve cesitli girisimlerdir. Bunun
haricinde ICP MS ile biyolojik 6rneklerin analiz edilebilmesi igin Orneklerin sivi forma
dontstiiriilmesi ve organik bilesenlerinin biiyiik ¢ogunlugunun uzaklastirilmasi sarttir. Bu
anlamda numune hazirlik asamasi ICP-MS analizlerinde ilk ve en 6nemli basamaktir. Bu
amagla numune hazirhiginda en ¢ok Mikrodalga yakma sistemleri kullanilmaktadir. Farkli
tasarimlarda iiretilen ICP-MS cihazlarinda numunenin direkt olarak cihaza uygulanarak analiz
edilmesi biyolojik drneklerde biiyiik avantaj saglamaktadir. Yiiksek hassasiyeti, ayn1 anda ¢ok
sayida elementi hizli bir sekilde analiz edebilme yetenegiyle de rutin klinik analizlerde ve
toksikolojide c¢ok tercih edilen ICP-MS, gii¢lii ve analitik bir cihazdir. Son yillarda birgok
hastalik ve patolojik durumlarda ICP-MS cihazi ile yapilan arastirmalar hiz kazanmustir.

Anahtar Kelimeler: ICP-MS, biyolojik 6rnekler, eser element

ABSTRACT

Inductively coupled plasma-mass spectroscopy, known as ICP-MS, is a spectroscopic device
that analyzes many elements in the dream table, such as trace elements, minerals and heavy
metals, which are basic inorganic things, with high selectivity and sensitivity. Materials
collected from living things such as humans, animals, plants, fungi, bacteria, and model
organisms constitute biological sample groups. These materials include; body fluids, tissue,
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cells and many other components. Researchers need specific types of biological samples to
perform their work and advance medicine. The analysis of elements in biological samples is
very important in terms of clinical and routine analysis. Apart from this, studies that have
contributed to the literature in recent years have been carried out as a research and
examination subject. The reason why ICP-MS is highly preferred in biological samples is that
it has the ability to quickly measure many elements simultaneously, at very low detection
limits. Although ICP-MS is highly preferred in biological samples, various difficulties arise in
its use. These are low concentrations of the target species in a small amount of samples,
matrix effect, contamination and various interferences. The most common is the
contamination that may occur during sampling and storage. The materials used in the sample
collection stage should be carefully selected to avoid elemental contamination and should be
plastic. Plastic materials used in sample preparation and collection should be washed with 2%
nitric acid. Samples can be stored for a long time at +4-8 °C with pre-treatment, convert to
solution and acidification processes. Apart from this, in order to analyze biological samples
with ICP MS, it is necessary to convert the samples into liquid form and remove the majority
of their organic components. Biological samples cause matrix effect due to their organic
components and high salt content. Digestion of the organic part, dilution up to a certain rate,
is effective in reducing matrix interactions. In this sense, sample preparation is the first and
most important step in ICP-MS analysis. For this purpose, microwave combustion systems are
mostly used in sample preparation. Analyzing the sample by applying the sample directly to
the device in ICP-MS devices produced in different designs provides a great advantage in
biological samples. ICP-MS, which is highly preferred in routine clinical analyzes and
toxicology, is a powerful and analytical device with its high sensitivity and ability to quickly
analyze many elements at the same time. In recent years, research with the ICP-MS device
has gained momentum in many diseases and pathological conditions.

Key Words: ICP-MS, biological samples, trace elements

GIRIS

Canli organizmalarda bir¢ok biyokimyasal siirecin yiiriitiilmesinde temel inorganik
bilesiklerden olan mineraller ve eser elementlerden faydalanilir (Frausto da Silva JIR, 2001).
Biyolojik oOrneklerin, yas agirliginin %1’inden daha az olan elementlere eser element
denilmektedir (Bowen, 1988). Eser elementler yasamsal dongii homeastazindaki rolleri,
eksiklikleri veya agiriliklar1 sebebiyle ¢esitli hastaliklara sebep olabilmektedir ve bu nedenle
son yillarda sik¢a arastirilmaya baslanmustir (Fraga, 2005). Ornegin bu eser elementlerden
Cinko (Zn), bakir (Cu) ve Mangan (Mn) bir¢cok enzimin kofaktorleridir ve ayrica antioksidan
olarak islev goriirler (H, 2010). Demir (Fe), santral sinir sisteminin fonksiyonlar1 ve yapisi
icin hayati 6onem tasimakla kalmayip, oksijen transferinin de en 6nemli kofaktoriidiir (JM,
2001). Kobalt (Co), yag aside metabolizmasi ve folat igin ihtiya¢ duyulan B12 vitamini ile
biitiinlesmis sekilde bulunmaktadir. Kadmiyum (Cd) cevresel ve mesleki maruziyetlerle
birikim gosteren toksik elementlerdendir. Kursun(Pb) ise, inflamasyona sebep olan, oksidatif
stresi tetikleyen, nitrik oksit iiretimini azaltan agir metaldir (Chen PC, 2013). Selenyum (Se),
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hastalik durumlarinda bagisiklik sisteminde rol alir ve hiicre zarlarini oksidatif hasardan korur
(U,T 2008).

Biyomedikal alanda, eser elementlerin canlilardaki rolleri ve toksik etkilerini arastirmaya
yonelik pek cok arastirma yapilmaktadir. Bu anlamda eser elementlerin incelendigi
materyaller ise, kan, doku, sag, dis, tirnak, idrar ve ¢ok ¢esitli viicut sivilarini igermektedir.
Ancak, biyolojik Ornekler matris girisimleri, kontaminasyon, diisiik analit ve numune
miktarlar1 sebebiyle analiz edilirken gii¢liik yasanmaktadir (Tung, 2006). Bu yiizden biyolojik
orneklerde eser element iceriklerini belirleyebilmek ve dogru bilgiye ulagsmak igin,
uygulanmasi kesinlesmis yontemlerinin kullanilmas1 mecburidir (Ivanenko, 2011).

Biyolojik o6rneklerde farkli teknik, secicilik ve hassasiyetle element analizi yapan cesitli
spektroskopik cihazlar vardir. Cogunlukla, atomik absorpsiyon spektrometresi (AAS),
indiiktif eslesmis plazma atomik emisyon spektrometresi (ICP-AES) ayni zamanda
indiiksiyonla birlesmis plazma optik emisyon spektroskopisi (ICP-OES) olarak da bilinir,
Xray floresan analizi (XFA veya XRF) ve indiiktif eslesmis plazma kiitle spektrometrisi (ICP-
MS) kullanilmaktadir. Nadir olarak da Siyirma voltametresi (SVA) ve nétronaktivasyon
analizi (NAA) kullanilmaktadir (Ivanenko, 2011). Biyolojik 6rneklerde eser element tayini
icin bu cihazlardan en ¢ok ICP-MS kullanilmaktadir. Sebebi yiiksek hassasiyet ve c¢oklu
element analizine imkan sunmasidir.

1.ICP-MS Cihazinin Genel Ozellikleri ve Bilesenleri

Indiiktif eslesmis plazma-kiitle spektrometresi (ICP-MS), biyolojik 6rnekler basta olmak
iizere bircok numunenin ¢ok diisiik konsantrasyonlarda (ng/L, ng/L), bircok elementin ayn1
anda analiz edilmesini saglayan geligsmis analitik bir yontemdir. Yontemin ana prensibi,
¢ozelti halindeki 6rnegin, argon gazi ile plazmaya gonderilmesi ve burada yiiksek sicaklikta
(8000-10000 Kelvin) iyonlastirilan elementlerin kiitle/yiik (m/z) oranina goére de kiitle
spektrometre (MS) tinitesinde tespit edilmesine dayanmaktadir (Bahadir, 2020).

Sample Introduction

— -—

Plasma
= = Pu"ip\ Liquid Sample
I - — eee 2 11 /
: i 2 {}
l oo
— - l
A
Mass Spectrometer M-Tareh /
Waste
Spray Chamber Pneumatic Nebulizer

Sekil-1: ICP-MS ana bilesenler semasi (Kashani, 2010).
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Giliniimlizde farkli dizaynlarda ICP-MS cihazlar1 bulunsa da, bircogunun ana bilesenleri
aymdir ve ayrt  bir iinitesi olmadikca sadece sivi  Orneklerin  analizini
gerceklestirebilmektedirler. Ornegin sprey odasi, nebulizatdr, plazma torcu, dedektdr tiim
ICP-MS cihazlarinda ortak bilesenlerdir. Sivi numune peristaltik pompa araciligiyla
sislestirilmek tizere nebulizatére gonderilir. Numune burada argon gazi ile aerosol seklinde
sprey odasina puskiirtiiliir. Numune aerosolii quartz torch boliimiinden plazmaya ulasir.
Quartz torc RF sarmali denen, yiiksek radyo frekans: olusturan bakir bobinler i¢inden
gecmektedir. Bu yiiksek manyetik alandaki voltajli kivilcim ve torch i¢inden gegen argon gazi
molekiilleri carpismaktadir ve yiiksek sicaklikta plazma olusmaktadir boylelikle tiim
elementler iyonlasmaktadir. Pozitif yiiklii iyonlar nikel cone lardan gecerek iyon lensine
ulagir. Iyonlar kiitle detektdriine girmeden dnce girisim yapan iyonlarin uzaklastiriimasi
amaciyla carpistirma hiicresinde inert bir gaz olan helyum veya hidrojen ile ¢arpistirilarak
uzaklagtirilir. Ardindan kiitle analizdriinde iyonlar kiitle/yiilk oranina gore ayrilir, sadece
kararl1 iyonlar detektore iletilirler (Tung, 2006).

1.1. ICP-MS kullaniminin avantajlari

ICP-MS, miikemmel duyarliligi, se¢iciligi ve izotop belirleme potansiyeli ile eser element
analizlerinde 6nemli bir yer etmistir. Cok sayida elementi es zamanl olarak hizli bir sekilde
tayin edebilmektedir. Cihaz tasarimina gore, tek enjeksiyonla belirlediginiz kadar (6rnegin 1-
5) okuma yapabilmektedir. Oto Ornekleme iinitesi sayesinde, ¢cok sayida 6rnegi hizli bir
sekilde enjekte ederek analiz edebilmektedir. Girisim yapan tiirleri uzaklastirmak adina inert
gazlar ile carpistirma ve girisim engelleme 6zelligine sahiptir (Zoorob, 1998).

1.2. ICP MS kullaniminin dezavantajlar

v Nispeten yiiksek sermaye maliyeti

v’ Yiiksek operator deneyim gereksinimi
Toplam Coziinmiis Katilar < 0.2% (TDS)
Matriks girisimleri
izobarik girisimler

Sapma/belirsizlik

NN N NN

Nispeten yiiksek isletme maliyetleri
v’ Dabha yiiksek konsantrasyonlar i¢in "¢ok hassas" olabilir (Tyler, 1995).
1.3. ICP-MS kullaniminda girisimler

ICP-MS’de spektral ve spektral olmayan iki tiir girisim s6z konusudur. Spektral girisimlerde
plazmadaki hedef tiir iyonunun m/z orani ile iyonik tiiriin m/z oraninin ¢akismasiyla olusur.
Spektral olmayan girisimler ise matriksten kaynaklanmaktadir. Yogun sinyal sebebi ile atom
kiitlesinin baskilanmasi ile olusur. Matriks etkisinin olusumunu 500-1000 mg/mL den ¢ok
olan girigimsel tiirlerin derigimi sebep olmaktadir.
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1. Spektral Girigimler:
v Elementel izobarik girisimler
v Cift yiikli tiirler
v" Cok Atomlu Girisimler
v Artik Miidahaleleri
2. Spektral Olmayan Girigimler:
v' Matris
v Bosluk yiikii etkisi
v' Fiziksel
3. Diger
v' Bellek etkisi
v" Kirlilik problemleri (Balaram, 2021).

2. Biyolojik Orneklerin ICP-MS’de Analizi

Insan, hayvan, bitki, mantar, bakteri ve model organizmalar gibi canlilardan toplanan
materyaller biyolojik numune gruplarini olusturur. Bu materyaller; viicut sivilari, doku,
hiicreler ve diger birgok bileseni kapsamaktadir. Aragtirmacilar, ¢calismalarin1 gergeklestirmek
ve tibbr ilerletmek icin belirli tiirde biyolojik 6rneklere ihtiyac¢ duyarlar.

Biyolojik o6rneklerin elementel analizi olduk¢a mesakkatlidir. Biyolojik orneklerin diisiik
hacim ve analit i¢eriklerinden dolayi, elementel analizlerinden saglikli sonug alabilmek i¢in
orneklerin toplanmasi ve analize hazirlanmasi islemleri biiyiik 6nem arz etmektedir.

| Biyolojik Ornekler I

| Viicut Sivilari I I Dokular I I Hiicreler I I Diger I
4 N
4 ) -Taze doku ) -Sa
Hiicre hatt1 vb. ¢
-Kan -Donmus doku “Tirnak
-Safra _Deri
-Siit -RNA
-Serebral s1vi -DNA
-Plazma -Protein Lizatlar
-Tiikriik
-Serum = s
-Idrar
-Siirtintiiler
\_ Y

Sekil-2: Biyolojik 6rnek siniflamasi
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2.1. Biyolojik Orneklerin Toplanmasi

Uygulanan yontemden bagimsiz olarak, biyolojik orneklerin analizinin en genel sorunu,
numune almi ve saklama sirasinda olusabilecek olan kirliliklerdir. Kan o6rneklerinin
toplanmasini ele alacak olursak, ilk asamada kan alimi i¢in kullanilan enjektorlerde Al, Cr,
Ni ve Zn kontaminasyonu riski vardir. Bunun Oniine ge¢mek ic¢in plastik vendz kaniil
kullanim1 tavsiye edilmektedir (Orbelis, 2008). Alinan kanin hemolizli olmasi da ayrica
serumdaki Fe, Cu, Zn, Pb, Rb, Mn ve Mg konsantrasyonlarini arttirdigindan bu asama da
oldukca dikkatli olunmalidir (Bertram, 1992). Kan alindiktan sonra saklanacak tiiplerde
oldukca 6nemlidir. Antikoagiilan igeren tiiplerin numuneyi kontamine etme riski de oldukga
yiiksektir (Ivanov, 2009). Bu nedenle lacivert kapakl eser element tiipleri ile Fe, Zn, Cu, Hg,
Pb gibi eser elementlerin tayininde kullanilmaktadir. Piht1 aktivatorii olarak, KoEdta ya da Na-
heparin icermektedir. Eser element analizine kullanilan bu tiiplerde Na ve K analizi uygun
olmaz.

Sekil-2: Eser element Analiz Tiipii

Doku vb diger numunelerin toplanmasinda da benzer kontaminasyonlar séz konusudur.
Dokulardan kesit alinirken kullanilan bisturi, sonrasinda saklanacaklar1 kaplarin temiz ve
elementel girisime sebep olmamasi 6nemlidir.

Toplanan numunelerin 6n islem agamalarinda kullanilan teflon tiipler, pipet uclari, enjeksiyon
tiiplerinin temizligi de elementel analiz asamalarinda olduk¢a 6nemlidir.

2.2.Biyolojik Orneklerin Analize Hazirlanmasi

Biyolojik numunelerin karmasik matris bilesimi (organik bilesenler, yiiksek tuz icerigi gibi)
cogunlukla numune hazirlama asamasinin analiz prosediiriinden ¢ikarilmasina izin vermez.
Uygulanan yontemlerin seciciligine bagli olarak numune hazirlama, basit numune
seyreltmesinden numunenin termal veya mikrodalga parcalanmasi gibi adimlar izlenebilir.
Numunenin organik kisminin parcalanmasi, belli bir orana kadar seyreltme matriks
etkilesimlerinin azaltilmasinda etkilidir. (Ivanenko, 2011). Bununla birlikte, biyolojik
dokularin ICP-MS ile analizi i¢in, katt numunenin ayrigma prosediirii ve numunenin ICP'ye
eklenmesinden 6nce bunun homojen bir sivi faza doniistiiriilmesi genellikle gereklidir. Analiz
oncesinde numuneler genellikle asit ortaminda parcalanir. Agik veya kapali kaplarda yas
yakma metotlari, mikrodalga destekli asitli par¢alama ile c¢esitli numunelerde basarili
olmasina ragmen mikrodalga sistemlerinin birka¢ dezavantaji da vardir. En 6nemlisi ¢oklu
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numunelerde kullanimi kisithdir, sebebi ise mikrodalga rotorlarinin her dongiide sinirli olan
ornek kapasitesidir. Bir digeri ise, kullanilan kaplarda kalan kirliliklerin birka¢ kez temizleme
dongiistine tabii tutulmasi gerekliligidir (Batista, 2009). Bu yiizden az zaman ve emekle daha
cok ornegin 6n hazirlig: arzu edilir bir durumdur.

Bunlar disinda, cihaz tasarimlarina gore degiskenlik gosteren birgok metot bulunmaktadir.
Bazi cihazlarda numunenin direk enjekte edildigi aparatlar mevcutken (Sussulini, 2017), bazi
cihazlar i¢in farkli kimyasallar ile muamele sonrasi enjeksiyona imkan saglayan metotlar ve
tasarimlar miimkiindiir (Batista, 2009).

2.3.Sonug

ICP-MS de biyolojik Orneklerin analiz edilmesi son yillarda kapsamli bir sekilde
kullanilmaktadir. Ozellikle kan ve idrarda seviyeleri artan elementlerin kronik ve akut
maruziyetlerini belirlemek adina oldukca faydalidir. ICP-MS de ¢oklu ve tekli elementlerin

ozellikle klinik toksikoloji ve rutin analizlerde kullanimi hayati 6nem tasimaktadir (Goullé,
2014).

Biyolojik 6rneklerde elementel analize imkan saglayan giiclii, analitik bir cihazdir.

v Oldukga hassastir

v' Cok sayida elementin tek seferde es zamanlh tayiniyle toksikolojik vakalarda hizli
sonug saglamaktadir.

v Gruplara gore yontem uygulanabilirligi ¢ok iyidir.

v" Donanim ve yazilminda diizeltme denklemlerinin kullanimiyla hassasiyet ve
ozgilligii de artirmaktadir.
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OZET

Damarlarimizda siirekli olarak akan kan, hayatta kalmamiz i¢in gerekli olan ¢ok sayida islevi
yerine getirir. Bu genis dolasim sistemi oksijen dagitimimin yani sira besin taginmasini
kolaylastirir, enfeksiyonu onler ve 1s1y1 viicudumuza dagitir. insan kanmin ~%54,3'ii plazma,
~%45'1 kirmiz1 kan hiicreleri (eritrositler), ~%0,7'si beyaz kan hiicreleri ve trombositten
olusur. insan mikrobiyomu bakteriyel, arkeal, viral ve fungal mikrobiyal taksonlardan olusan
genis bir mikrobiyom icermektedir. Insan kanmin sadece kan hiicreleri, trombositler ve
plazmadan olusan tamamen steril bir ortam oldugu diisiiniildiigiinden, kanda mikrop tespit
edilmesi stirekli olarak enfeksiyon gostergesi olarak yorumlanmistir. Ancak, insan kan
mikrobiyomu tartigmali bir konu olmasina ragmen, insan kan mikrobiyomunun varligina dair
kanitlar giderek artmaktadir. Bu mikroorganizmalarin koékenleri, kimlikleri ve islevleri
aydinlatilmayr beklerken, kan kaynakli mikrobiyal filogeniye iliskin bilgiler giderek
artmaktadir. Insan mikrobiyomunun kesfedilmesi, Yeni Nesil Dizileme (NGS) ve tiim
metagenom shotgun dizilemenin (WMGS) farkli insan viicut bolgelerinde bulunan mikrobiyal

176
March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

genetik materyali incelemek icin yeni teknikler olarak ortaya c¢ikmasiyla biiylik olgiide
kolaylastirilmistir. 16S hedefli metagenomik dizileme gibi yenilik¢i analitik teknolojilerin
uygulanmasi, hastalikli olmayan bir insan kan mikrobiyomunun varligina dair giderek daha
saglam kanitlar saglamistir. Burada pek cok patojenin kanda ve eritrositlerin i¢inde hayatta
kalabildiginin altii ¢iziyoruz. Insan kaninda yabanci mikroorganizmalarin varliginin mutlaka
enfeksiyon veya hastaliklt bir durumla esdeger olmadigi fikrini arastiran g¢aligmalarin
sayisinin giderek arttig1 gdz oniine alindiginda, saglikli insan kan mikrobiyomunun kesfi ve
gecici olarak kabul edilmesine iliskin kanitlar1 gézden geciriyoruz.

Anahtar Kelimeler: insan mikrobiyomu, yeni nesil dizileme, bakteriyel

ABSTRACT

The blood that flows continuously through our veins performs a multitude of functions that
are essential for our survival. This extensive circulatory system facilitates oxygen delivery as
well as nutrient transport, prevents infection and distributes heat throughout our body. Human
blood consists of ~54.3% plasma, ~45% red blood cells (erythrocytes), ~0.7% white blood
cells and platelets. The human microbiome includes a wide range of bacterial, archaeal, viral
and fungal microbial taxa. Since human blood is thought to be a completely sterile medium
consisting only of blood cells, platelets and plasma, the detection of microbes in the blood has
consistently been interpreted as an indicator of infection. However, although the human blood
microbiome is a controversial topic, there is growing evidence for the existence of the human
blood microbiome. While the origins, identities and functions of these microorganisms remain
to be elucidated, there is increasing knowledge on bloodborne microbial phylogeny. The
discovery of the human microbiome has been greatly facilitated by the emergence of Next
Generation Sequencing (NGS) and whole metagenome shotgun sequencing (WMGS) as new
techniques to study microbial genetic material present in different human body sites. The
application of innovative analytical technologies such as 16S-targeted metagenomic
sequencing has provided increasingly robust evidence for the existence of a non-diseased
human blood microbiome. Here we underline that many pathogens can survive in blood and
erythrocytes. Given the growing number of studies exploring the idea that the presence of
foreign microorganisms in human blood does not necessarily equate with infection or a
diseased state, we review the evidence for the discovery and tentative acceptance of a healthy
human blood microbiome.

Keywords: human microbiome, next-generation sequencing, bacterial
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INTRODUCTION

The term "microbiome™ describes the genetic material that encodes the diverse microbial
populations living in our bodies. In contrast, the term "microbiota” refers to the living
organisms that make up these communities. The microbiome undertakes fundamental
biological processes and it is therefore not surprising that a number of disease states are
associated with changes in the composition of the microbiome, the so-called "dysbiosis".
While the colonization by microorganisms of specific body sites in contact with the external
environment (such as the gastrointestinal tract, skin and vagina) is both well defined and
universally accepted (Markova, 2017), the presence of microbial populations in other
"considered sterile” locations, including blood, is a relatively new concept. The human
microbiome includes a wide range of bacterial, archaeal, viral and fungal microbial taxa. Most
of these microorganisms are commensal, but many are mutualistic and some are pathogenic.
In fact, despite being smaller than human cells, bacteria make up ~2% of adult human body
mass (Molina and DiMaio, 2012). Human microbiome research, defined as the study of the
entire DNA content of microorganisms living in our bodies, has developed rapidly in recent
years. As this topic has been extensively reviewed elsewhere (Cho and Blaser, 2012; Morgan
et al, 2012; Kim et al, 2013; Khanna and Tosh, 2014; Lloyd-Price et al, 2016), we focus here
on the available evidence demonstrating the existence of a "healthy" human blood
microbiome. In addition, we investigate the potential origins and identities of "resident"”
microorganisms, their phylogenetic links, and the clinical significance of an allegedly healthy
human blood microbiome. We also address the negative impact of contaminants from
reagents and laboratory environments on sequence-based gut microbiome and human blood
microbiome research and the recovery of numerous microbial taxa in DNA extraction and
library preparation controls.

Recently, the possibility of the existence of a human blood microbiome has aroused great
interest in the scientific community (McLaughlin et al., 2002; Bahrani-Mougeot et al., 2008;
Paissé et al., 2016). Human blood consists of ~54.3% plasma, ~45% red blood cells
(erythrocytes), ~0.7% white blood cells and platelets (Alberts et al., 2002). Erythrocytes are
primarily responsible for oxygen transportation, while lymphocytes serve as a highly effective
surveillance system that monitors the blood for invading microbes (Jerne, 1973). The primary
function of platelets is to respond to bleeding from blood vessel damage by clotting (Blache,
1992). As blood has traditionally been considered a sterile environment devoid of all other
foreign cells, it is not surprising that the concept of a healthy human blood microbiome has
been met with criticism (Nikkari et al., 2001; McLaughlin et al., 2002; Paiss¢ et al., 2016).

The presence of bacterial-specific DNA in blood has been reported in the literature for some
time, but its true origin is still a much debated topic. There is a large body of evidence
supporting the presence of the blood microbiome (specifically the presence of bacterial
genetic material) in humans (Nikkari et al, 2001; Amar et al, 2013; Rajendhran et al, 2013;

Dinakaran et al, 2014; Kell and Pretorius, 2015; Potgieter et al, 2015; Mangul et al, 2016;
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Paiss¢ et al, 2016; Bhattacharyya et al, 2017; Li et al, 2018). This has primarily been
determined by amplification and sequencing of the bacterial 16S rRNA gene or by whole
genome sequencing. Such studies report the presence of circulating bacterial-derived genetic
material (DNA), but do not provide evidence for the presence of living organisms.

STUDIES ON BLOOD MICROBIOME

Discussions on the occurrence of foreign cells in human blood date back to the late 1960s
when Tedeschi et al. (1969) reported the presence of metabolically active bacteria in the blood
of healthy human samples. Recent evidence for the presence of a healthy human blood
microbiome comes from Nikkari et al. (2001) who reported the presence of bacterial DNA in
the blood of a healthy human cohort. This study, based on gPCR, used rRNA-specific
fluorescent probes and primers specific for the 16S rRNA gene and identified bacterial taxa
belonging to five divisions and seven phylogenetic groups. However, this study is limited by
the fact that all observations were based on analyzing the blood of only four individuals.
Shortly thereafter, McLaughlin et al. (2002) described the presence of pleomorphic bacteria in
the blood of individuals without any clinical signs of disease. In this study, sequencing of 16S
rRNA and gyrB genes amplified by PCR confirmed the presence of bacterial DNA in the
blood of healthy individuals. In parallel, Moriyama et al. (2008) contributed to the concept of
a "healthy" human blood microbiome by confirming the presence of bacterial 16S rRNA
genes in the blood of healthy humans. As expected, questioning the traditional belief that
blood is sterile in healthy humans under normal conditions has led to considerable
controversy. Mitchell et al. (2016), evaluating the results of McLaughlin et al. (2002) and
other studies, concluded that the pleomorphic bacteria detected in the blood of healthy people
are actually nothing more than microparticles derived from lysed erythrocytes. Although
visual confirmation of microorganisms found in the blood of healthy individuals requires
further investigation, evidence confirming the presence of microbial genetic material in the
circulatory system is accumulating (McLaughlin et al., 2002; Moriyama et al., 2008; Paissé et
al., 2016).

By convention, blood is sterile when healthy, and bacteremia is potentially life-threatening
even with 1-10 bacterial cells per milliliter of whole blood. Despite this, many studies have
provided evidence of circulating bacteria or bacteria-like structures in the absence of overt
disease. It should be noted, however, that Martel et al. (2017) reported that following a series
of imaging techniques, the bacteria-like particles usually identified represent non-viable
membrane vesicles and protein aggregates derived from the blood itself. Potgieter et al (2015)
identified the presence of blood cell-associated bacteria in a series of blood preparations using
electron microscopy. Damgaard et al (2015) found viable bacteria in 62% of blood donations
from donors without any apparent disease.

Kell and Pretorius (2015) suggest that the blood microbiome is likely composed of organisms
(or parts thereof) that circulate from their normal habitats (classical niches such as the
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gastrointestinal tract, oral cavity, skin, vagina). This explanation is supported by studies
showing a correlation between gut microbiota and microbial findings detected in blood (Ono
et al., 2005; Sato et al., 2014; Lelouvier et al., 2016), suggesting that the observed disease-
associated blood microbiota is a result of increased bacterial translocation across the gut
barrier.

ORIGIN OF MICROORGANISMS IN THE BLOOD MICROBIOME

Several disease states are associated with blood microbiome dysbiosis (Amar et al., 2013;
Sato et al., 2014; Lelouvier et al., 2016; Mangul et al., 2016; Ling et al., 2017). These changes
likely reflect dysbiosis in remote areas with microbial communities. Limited evidence
suggests that these changes may also be disease-specific; for example, Alzheimer's disease is
mostly associated with the detection of cocci, whereas Parkinson's disease has been associated
with both cocci and bacilli (Potgieter et al., 2015).

Because of the long-held view that the bloodstream of healthy individuals is sterile,
understanding whether and how bacteria persist in blood is of fundamental importance.
Accidental contamination during blood collection or subsequent experimental procedures has
been proposed as an alternative explanation for the presence of the blood microbiome. We
support this explanation for the detection of viable bacteria in the bloodstream of healthy
individuals. Furthermore, examination of the bacterial taxa reported in these studies reveals
similar blood microbiota compositions across different studies, with Proteobacteria
predominating (relative abundance values typically ranging from 85 to 90%) and Firmicutes,
Actinobacteria and Bacteroidetes present to a lesser extent (Amar et al., 2013; Lelouvier et al.,
2016; Paissé et al., 2016; Olde Loohuis et al., 2018). This suggests the presence of an ongoing
blood microbiome profile independent of the working environment or the analytical methods
used.

Some researchers suggest that the presence of bacteria in the blood is the result of transport
from other body sites, particularly the gastro-intestinal tract (Paissé et al., 2016). Indeed, the
etiology of diabetes, cardiovascular diseases, hematologic disorders and cirrhosis has been
attributed to the transport of bacteria through the intestinal tract, particularly through the
intestinal epithelial mucosa (Amar et al., 2013; Dinakaran et al., 2014; Sato et al., 2014;
Manzo and Bhatt, 2015; Traykova et al., 2017). In parallel, it has been suggested that bacteria
derived from the skin (Cogen et al., 2008) and oral microbiomes can also spread into the
blood when the barriers between these environments and the circulatory system are
compromised (Forner et al., 2006; Bahrani-Mougeot et al., 2008; Iwai, 2009).

Although fetal and maternal blood do not mix during pregnancy, bacteria can colonize the
fetal circulatory system even before birth. Jiménez et al (2005) suggested that a prenatal blood
microbiome temporarily exists after isolating bacterial DNA from the umbilical cords of
healthy infants born by caesarean section. Blood from 20 newborns was collected and
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processed in a class Il safety cabinet to prevent contamination. Then, 16S rRNA gene
sequencing was performed from colonies obtained after culturing in brain and heart infusion
broth (Jiménez et al., 2005). Appropriate negative controls were included in the culturing and
sequencing steps. The presence of microorganisms in the blood of newborn infants may be
derived from other body sites in utero, such as the fetal gut or oral regions. Therefore, it is
widely thought that the initial microbiome of the newborn infant originates from contact with
the mother's vaginal, fecal or skin microbiota during birth and that this infant microbiome is
subsequently enriched through breastfeeding (Penders et al, 2006; Biasucci et al, 2008;
Dominguez-Bello et al, 2010; Azad et al, 2013).

It is clear that the precise origin of the human blood microbiome remains to be fully
elucidated. Hypothetically, it could originate from the mother before birth or from the
displacement of microorganisms derived from other sources after birth and during the normal
human life cycle. In any case, recent findings based on cross-sectional studies predominantly
targeting the 16S rRNA gene indicate a group of dominant blood-borne bacterial phyla (i.e.
Proteobacteria, followed by Actinobacteria, Firmicutes and Bacteroidetes) (McLaughlin et al,
2002; Amar et al, 2011, 2013; Dinakaran et al., 2014; Gosiewski et al., 2016; Paissé et al.,
2016; Loohuis et al., 2018; Whittle et al., 2018; Qiu et al., 2019) and is indicative of long-
term human blood microbiome stability.

In relation to the location of microorganisms in human blood, available evidence suggests that
bacterial taxa can live inside both erythrocytes and leukocytes. Gresham et al. (2000) showed
that bacteria both live and maintain their virulence within neutrophils. When Paissé et al.
(2016) analyzed the blood microbiome of healthy individuals, they found that most bacterial
DNA (93.74%) was localized in the buffy coat (BC), which is mainly composed of WBCs and
platelets.

Although there is growing evidence for the presence of bacterial taxa that make up a healthy
blood microbiome in humans, not much is known about the presence of other microorganisms
such as viruses, Archaea and fungi in the blood of healthy humans. Since the presence of
fungi in the blood of healthy individuals was recently reported (Panaiotov et al., 2018), more
studies on the human blood mycobiome are needed. Regarding the human blood virome,
Moustafa et al. (2017) obtained 19 viral taxa from 42% of apparently healthy individuals,
after removal of taxa due to contamination. Previous reports have confirmed the presence of
viruses in healthy human blood, such as rhabdoviruses (Stremlau et al., 2015), anelloviruses
(Furuta et al., 2015) and other groups such as Herpesviridae and Poxiviridae (Rascovan et al.,
2016). Therefore, additional research on the human blood microbiome is needed to determine
whether viruses are a permanent member of the human blood microbiome or simply remnants
of previous infections.

IMPORTANCE OF MOLECULAR TECHNIQUES IN BLOOD MICROBIOME
RESEARCH
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Using a suite of complementary molecular and classical molecular biology techniques, the
human circulating microbiome was characterized in detail; at the DNA level, the 16S rRNA
gene was amplified and sequenced, while at the RNA level, almost 500,000,000 unmapped
MRNA reads were assembled and mapped to known taxa.

The discovery of our "microbial self" has been greatly facilitated by the emergence of Next
Generation Sequencing (NGS) and whole metagenome shotgun sequencing (WMGS) as novel
techniques to study microbial genetic material present in different human body regions
(Segata et al., 2013). In this context, several large-scale population-based studies have
sequenced the human gut microbiome as well as the metagenomes of other medically relevant
body regions, including the skin, vagina and mouth.

The application of advanced analytical technologies such as targeted NGS of the 16S rRNA
gene has provided increasingly robust evidence for the existence of a non-diseased human
blood microbiome (Dinakaran et al., 2014; Damgaard et al., 2015; Gosiewski et al., 2016;
Paissé et al., 2016; Kowarsky et al., 2017; Whittle et al., 2018; Qiu et al., 2019). RNA
sequence data also helped this proposition as bacterial transcripts were identified in healthy
control groups (Loohuis et al., 2018; Whittle et al., 2018). Researchers who characterized the
blood microbiome of diseased individuals largely by culture-independent methods also
detected genetic material in healthy control groups. Moreover, the presence of similar
bacterial phyla in different studies seems to support the existence of a healthy human blood
microbiome (McLaughlin et al., 2002; Amar et al., 2011, 2013; Dinakaran et al., 2014; Paissé
etal., 2016; Li et al., 2018; Loohuis et al., 2018; Whittle et al., 2018; Qiu et al., 2019).

Many microorganisms naturally present in human blood may actually be in an inactive state
(Potgieter et al., 2015). Thus, culture-based methods cannot be reliably used to confirm the
presence of the human blood microbiome. Moreover, even if the concentration of bacterial
DNA in blood is very low, increasingly sensitive analytical methods, especially gPCR and
targeted NGS, can confirm existing evidence for the presence of "harmless"” bacterial taxa in
the blood of healthy humans (Paissé et al., 2016). This is particularly problematic as the
detection of too many microbial genera in DNA extraction and material preparation controls
(Salter et al., 2014; Lauder et al., 2016) demonstrates the impact of contaminants from
reagents and laboratory environments on sequence-based human blood microbiome analyses.
Analyses of negative DNA extraction controls by Moriyama et al. (2008) showed
significantly less 16S rRNA gene amplification compared to blood from healthy individuals.

It is clear that further studies are required to determine whether microbial DNA and RNA
present in healthy human blood represent living or dead bacterial taxa. Although human
contamination poses a significant challenge for blood microbiome studies, bacteriological
activity in blood can be examined by viability testing techniques such as propidium
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monoazide (PMA) treatment and cellular energy measurements (Emerson et al., 2017).
However, there is currently no specific and reliable way to detect live bacteria in human
blood.

CONCLUSION

Although the existence of the blood microbiome in healthy humans seems to be supported by
recent studies, knowledge of the phylogenetic diversity of bloodborne bacteria is still limited.
In contrast to the dominant bacterial phylum (i.e. Firmicutes and Bacteroidetes) usually
observed in the human gut microbiome, the blood microbiome appears to be dominated by the
phylum Proteobacteria, followed by Actinobacteria, Firmicutes and Bacteroidetes
(McLaughlin et al, 2002; Amar et al, 2011, 2013; Dinakaran et al, 2014; Gosiewski et al,
2016; Paissé et al, 2016; Li et al, 2018; Loohuis et al, 2018; Whittle et al, 2018; Qiu et al,
2019).

There is increasing evidence pointing to the presence of a microbial component in the blood
of healthy humans and recent studies have identified similar bacterial phyla in the blood of
healthy individuals (McLaughlin et al, 2002; Amar et al, 2011, 2013; Dinakaran et al, 2014;
Gosiewski et al, 2016; Paissé et al, 2016; Li et al, 2018; Loohuis et al, 2018; Whittle et al,
2018; Qiu et al, 2019). Regardless of the shortcomings of each of the cited studies, a coherent
picture of the healthy human blood microbiome emerges when considering the positive
aspects revealed by each study. For example, the inclusion of microscopy (McLaughlin et al.,
2002) and the application of both DNA (Dinakaran et al., 2014; Paiss¢ et al., 2016; Li et al.,
2018; Whittle et al., 2018) and RNA analyses to the blood of healthy individuals (Loohuis et
al., 2018; Whittle et al., 2018) have been of great benefit. Given the literature reviewed here
and the trend towards the inclusion of analytical (positive and negative) controls in studies of
the human blood microbiome, we conclude that the idea that a healthy human blood
microbiome exists cannot simply be discarded.

For future studies on the human blood microbiome, we recommend comprehensive
experimental studies to reduce both contamination and technical errors. For this, researchers
should develop protocols for the acquisition (blood collection), processing (use and storage of
Kits) and generation (sequencing protocols and techniques) of both healthy and diseased blood
microbial data.

We urge researchers to investigate this specialized microbiome because it has the potential to
facilitate both diagnosis and a better understanding of the onset of numerous diseases. Much
of the literature reviewed here deals with snapshots of bacterial communities in the blood,
potentially overlooking important changes in the human blood microbiome over time. In
addition, the influence of age, geography and socio-economic status on the structure of the
healthy human blood microbiome remains unclear.

Regarding the location of microorganisms in the human blood circulatory system, bacteria are

thought to either reside within the blood cells or inhabit the plasma portion of the blood.

Furthermore, regarding the origin of the healthy human blood microbiome, it is thought that

blood-borne microorganisms, especially bacteria, may originate from various body sites and
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that many of them may be maternal in origin. Samples from the skin, mouth and gut
microbiomes should be analyzed at the same time as blood samples to gain insight into the
potential origin of these microbes. Finally, microbiome studies based on WMGS are
undoubtedly crucial to identify possible roles and functions linked to bacteria and other
microorganisms in human blood. The growing recognition of the existence of a healthy blood
microbiome is stimulating new and diverse avenues of research, some of which may have
important clinical relevance.
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ABSTRACT

Tuberculosis (TB), one of the ancient diseases, infects about 10 million people every year.
One out of every four people in the world carries a live TB bacillus in their body but does not
show any symptoms of the disease. These individuals represent latent TB infection. Latent TB
infection is one of the biggest obstacles to the eradication of the disease. Because individuals
with latent TB are the largest reservoir of active TB cases. In individuals infected with TB
bacillus, the immune system tries to control the infection by keeping the bacilli in a compact
immune system cell cluster, mostly macrophages, called granulomas. If the granuloma cannot
be preserved due to the disorders in the immune system, the TB bacillus is released and the
infection progresses to active TB disease. It is assumed that the replication of bacilli within
the granuloma continues at a low level, metabolic activities are minimally regulated, gene
expression changes and there is phenotypic drug tolerance. The environment in granuloma has
a different profile, including hypoxia, nutrient deprivation, limited carbon sources, high
concentration of nitric oxide, and low pH. It is thought that these environmental conditions
are the transition of the bacillus to the dormant phase. It is necessary to elucidate the
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mechanisms by which bacilli return to a dormant state and active growth for the control of TB
infection. For this reason, several in vitro models have been developed that mimic conditions
within the granuloma. Wayne's hypoxia model, Loebel's nutrient limitation model, nitric
oxide model, and multiple stress model are some of them. All models contribute to the
laboratory modeling of latent infection and understanding the mechanism of infection by
imitating the stress conditions in the granuloma in a closed tube in a culture medium.

Keywords: Mycobacterium tuberculosis, latent infection, dormancy models, granulomas
INTRODUCTION

Mycobacterium tuberculosis has been one of the deadliest agents of public health from the
past to the present. This pathogen, which is the causative agent of tuberculosis (TB), spreads
among humans through the respiratory tract and can infect many organs, especially the lungs
(Bloom et al, 2010: 234). According to the 2022 report of the World Health Organization
(WHO), 10.6 million people in the world were infected with TB bacillus in 2021 and 1.6
million people died due to TB. TB, which ranked 13" from the beginning in the worldwide
causes of death in 2019, ranks second after COVID-19 in terms of deaths caused by a single
infectious agent (WHO, 2022: 2). In the last 3 years, the negative impact of the pandemic on
the access to diagnosis and treatment of TB continues. This effect has reversed progress in
global TB targets (WHO, 2022: 5). Antimicrobial resistance, which is an important problem
of the 21% century, makes it more difficult to treat TB.

Antimicrobial resistance due to spontaneous mutations in the genome has significantly limited
therapeutic options against TB. TB-HIV co-infection is another current TB challenge. TB and
HIV often accelerate each other's progression, and one disease can amplify the other.
Therefore, there is a negative bidirectional interaction between these two pathogens (Heidary
et al, 2022: 1). A separate infection condition called latent tuberculosis infection (LTBI) has
made the greatest contribution to the survival of TB as a successful pathogen. Latent
tuberculosis infection (LTBI), which is considered to be the largest reservoir of new active TB
cases, is known as the silent form of the disease. This form of infection is one of the biggest
obstacles to the eradication of TB (Kiazyk and Ball, 2017: 62).

Latent Tuberculosis Infection (LTBI)

WHO defines LTBI as a sustained immune response to stimulation by M. tuberculosis
antigens without evidence of clinically manifested active TB (WHO, 2015: 10). LTBI
represents approximately 1 in 4 of the world's population. In other words, one out of every 4
people carries a live TB bacillus in their body, but does not show any disease symptoms
(WHO, 2022: 1). The ability of the bacillus to enter a latent or Non-Replicating Persistent
(NRP) state is the most important virulence factor of TB (Gibson et al. 2018: 7). The terms
"Latent” and "Persistence” are often used interchangeably in the literature. The term
"persistence” was first used by Bigger in 1944 to denote genetically drug-susceptible
organisms in a bacterial population, referring to staphylococcal species that can survive long-
term treatment with penicillin (Bigger, 1944: 498). McDermott then defined persistence for
M. tuberculosis as “the capacity of drug-susceptible organisms to survive drug attack while
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living in an animal body” (McDermott, 1958: 258). In short, “Persistence” is associated with
the survival of M. tuberculosis in host tissues under various stress conditions and mostly with
antibiotic pressure. The term “latent” refers to the condition arising from the immune System
of the host. Both terms are phenotypically related to each other and reflect similar
physiological states of the organism (Dutta and Karakousis, 2014:344). Another expression
that is often used together with these concepts is “Dormancy”. Dormancy, which is not a term
specific to mycobacteria only, means "to sleep” in Latin and is used to describe many
situations in which bacteria can survive but have minimal metabolic activities (Wayne and
Hayes, 1996: 2062; Balaban et al. 2004: 1622).

Tuberculosis Transmission

TB bacillus spreads among people with strong respiratory secretions such as coughing,
shouting, and sneezing individuals with active TB, and by scattering bacillus-laden aerosols
into the air (Churchyard et al. 2017: 637). It is estimated that the infectious dose for M.
tuberculosis infection to occur is approximately 1-5 bacilli (Balasubramanian et al. 1994:
169). After the ingestion of infectious aerosols by healthy individuals, the bacillus migrates to
the lungs and usually is located in phagocytes. As the infection progresses, neutrophils,
monocytes, and dendritic cells clump together with distress signals from infected
macrophages. These innate immune cells then, together with the adaptive immune system,
take control and prevent bacteria from multiplying. The immune system keeps the infection
under control by keeping the bacilli in a "compact immune system cell cluster” called a
granuloma, mostly composed of macrophages.

In this way, individuals who develop latent immediately after infection instead of active
disease constitute 90% of individuals infected with TB bacillus (Sia and Rengarajan, 2019:2;
Kumar et al. 2019: 1; Ernst, 2012: 581). Granulomas formed as a result of the immune
response to infection exhibit adverse environmental conditions and induce dormancy of bacilli
at these sites of infection for years. Since dormancy is a reversible condition, if the granuloma
structure is not preserved, TB bacilli may emerge from dormancy, reactivate, and develop into
active disease. Reactivation of TB bacillus is more common in immunocompromised
individuals. The rate of reactivation in an individual is estimated to be 5-15% during a
lifetime (Flynn and Chan, 2001: 4195: Scanga et al. 1999: 4531).
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Figure 1. The probability of Active TB and Latent TB infection in the community

Both epidemiological data and mathematical models highlight that LTBI is an important issue
that needs to be addressed to eradicate TB (Ding et al. 2022: 46).

General Characteristics of Dormant TB Bacilli

Generally, dormancy is defined as a reversible state characterized by minimal metabolic
activity and replication arrest of bacteria (Kaprelyants et al, 1993: 272). One of the most
distinctive features of the dormant phase is the "non-replication” situation. It is generally
thought that bacteria cannot reproduce during latent infection, but this assumption may not
always be valid. There may be many different bacterial replication states during the latent
phase of infection in humans (Behinaein and Cirillo, 2019: 24). It has been proven by studies
that the restriction fragment length polymorphism (RFLP) associated with the insertion
sequence profiles of latent TB bacilli has not changed for decades and supports the idea of
decreased bacterial replication in the latent state (Lillebaek et al. 2003: 1032). Thus, both
latent and active TB infections are presumed to consist of a heterogeneous population of
mycobacteria with varying proportions. In this heterogeneous population of bacilli, specific
gene expressions were observed depending on the stress factors within the granuloma. Among
these, the DosR (Dormancy survival regulator) regulation is one of the best-known genes for
its role in the formation and maintenance of dormancy. However, complete and precise
information about the expression of dormancy genes is not present (Boon and Dick, 2012:
514). It has been reported that there are some changes in the metabolism of TB bacillus with
the development of dormancy. The common feature of these changes is the slowing of all
basic metabolic activities, resulting in the cessation of cell growth and division. It is known
that dormant bacilli synthesize proteins that they do not express while active, activate the
glyoxylate shunt, decrease the intracellular ATP level, and change the lipid metabolism of the
cell wall (Batyrshina and Schwartz, 2019: 8). It appears that TB bacilli become
phenotypically insensitive to drugs as they enter dormancy. Drugs encounter a lack of target
with the minimization of metabolic activities. As a result of this situation, phenotypic drug
tolerance occurs. The phenotypic drug tolerance of the best isoniazid among the anti-TB
drugs was investigated. Studies on the tolerance of other drugs are inconsistent (Kester and
Fortune, 2014: 92; Tudo et al. 2010: 1372).

In Vitro Culture Models in LTBI

The ability of TB bacilli to enter the latent stage is the most important virulence factor.

Understanding the nature of latent infection will open up ways to eradicate TB. Unfortunately,
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knowledge about latent infection is still limited. Scientists cannot simulate LTBI in the
laboratory because there is not enough research and researchers cannot understand the nature
of the infection because they cannot simulate it. This seems like a paradox. It is a known fact
that granuloma formation in TB infection is the response of the host immune system and
LTBI is very closely related to granulomas and is the focal point of the infection itself. The
host's immune system tries to keep the infection under control with these special formations
called granulomas. In granuloma structures, dormancy is tried to be induced by several
environmental stress factors that the bacillus does not encounter in the normal life cycle, and
if it does, it will adversely affect its reproduction. The most well-known of these stress factors
are hypoxia, low pH, nutrient deprivation, and high NO concentration, which are quite
challenging for an aerobic bacterium. Apart from these, it has been shown by some models
that the lack of iron, magnesium, potassium ions, excess copper ions, the presence of ascorbic
acid, and the presence of some antibacterials create stress for the TB bacillus and induce
dormancy.

The Wayne Hypoxia Model

This model, proposed by Wayne in 1996, is the most widely used by researchers to model
dormant TB bacilli. It is aimed to induce dormancy by gradual depletion of oxygen
concentration in a culture medium. Low oxygen concentration is a negative parameter for TB
bacilli, which are obligate aerobics, and they pass the bacilli to the dormant stage over time.
Since it is known that the sudden transfer of strongly aerated TB cultures to anaerobic
conditions results in rapid death, the available O, is gradually consumed so that bacilli
become tolerant to anaerobiosis (Wayne and Hayes, 1996: 2062).

The bacilli pass to the dormant stage in 2 stages:

Microaerophilic stage: This stage begins when the oxygen saturation in the environment
reaches 1%. A slowdown in nucleic acid replication, an increase in ATP content, and an
increase in nitrate reductase activity are observed. It contributes to the adaptation to anaerobic
conditions.

Anaerobic stage: This stage begins when the oxygen saturation drops below 0.06%.
Replication stops and a sharp decrease in glycine dehydrogenase synthesis is observed.
According to this model, dormant bacilli are resistant to the bactericidal action of rifampicin
and isoniazid, but sensitive to the anaerobic bactericidal action of metronidazole, which does
not affect aerobic cultures of M. tuberculosis (Wayne and Sramek, 1994: 2054).

Nutrient Deprivation Model

M. tuberculosis trapped in the granuloma has problems supplying the nutrients necessary for
its vital activities. Several models have been developed that simulate the starvation of the TB
bacillus. According to studies conducted in recent years, it is known that they are not only
deprived of food but are limited to single-chain fatty acids, that is, cholesterol as the sole
carbon source (Betts et al. 2002: 718). In 1933, Loebel et al. showed that TB bacillus can

193
March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

survive in the dormant phase for long periods even if transferred to PBS in a rich medium. In
this case, it was observed that the bacilli remained in the early stationary phase with a
slowdown in respiratory rate. According to this model, the idea has emerged that bacilli
reduce their oxygen consumption and survive on pre-stored foodstuffs. Future studies also
supported this idea (Loebel et al. 1933: 168).

Multiple Stress Model

It is a successful in vitro model that simultaneously uses four different environmental stress
factors that induce dormancy in M. tuberculosis. These environmental stress factors are low
oxygen content (5%), high CO, concentration (10%), low pH (pH:5), and nutrient starvation
(10% Dubos medium). According to this model, TB bacilli enter the dormant phase in 18 days
(Deb et al. 2009: 6077). Expression of energy metabolism-related genes, especially genes
encoding ATP synthase and NADH dehydrogenase, is suppressed. Researchers think that this
model better reflects in vivo dormancy of TB bacilli than models that use only one of the
potential dormancy triggers (Campanigo et al. 2020: 5).

Conclusion

The ability to cause latent infection is an important virulence factor of TB. The mechanisms
that induce and maintain the persistence of a pathogen in LTBI are still unclear. Several in
vitro models have been developed that mimic conditions within the granuloma. Each of these
models contributes to different approaches and purposes. During the formation of a novel
dormancy model for bacterial infection, the model should represent the in vivo situation. As
the models above show, different environments all induce a distinctly different state of
dormancy, with different genetic profiles and drug susceptibility. More in vitro modeling
studies are needed to represent the clinical situation.
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INVESTIGATION OF THE USABILITY OF THE HIGHWAY SURFACE
DRAINAGE SYSTEM AS A PRECIPITATION WATER HARVESTING SYSTEM

KARAYOLLARI YUZEY DRENAJ SISTEMININ YAGIS SUYU TOPLAMA SiSTEMI
OLARAK KULLANILABILIRLIGININ INCELENMESI

Seyfi SEVIK
Assoc. Prof. Dr., Hitit University
ORCID ID: 0000-0003-4063-0456

ABSTRACT

Highways are travelable roadways that are utilized by modern cultures to preserve their way
of life. They are used for transportation inside and between cities. Rainfall coming to the roof
is collected by rainwater collection systems to be used as irrigation or drinking water. Systems
for managing rainwater are frequently used to protect the security of roadways. Accordingly,
systems that serve two related but distinct goals can be merged. In this context, this study is a
preliminary study on the usability and conversion potential of the highway precipitation
drainage system as a snow water and rainwater harvesting system. For this, a study area has
been determined. The length of the surface precipitation drainage channels of the asphalt road
is 2000 m (left side) and 2900 m (right side), and the total length is 4900 m. In addition, there
are anti-erosion stone walls. The total amount of equivalent snow water that comes with snow
for the period between January 26 and February 2, 2023, has been calculated as 377300 m°.
On February 2, 14635 m® of snow water was harvested. In addition, it can be said that the
water quality is fairly excellent since a water quality of less than 50 ppm is achieved. It has
been observed that the studied region has a serious potential for a rainwater harvest however,
the drainage system needs to be rearranged due to structural defects and water leaks in the
current situation. Asphalt roads, which are only used for transportation, may be used to meet
energy and water needs, save resources in a way that will meet the needs of future
generations, and create products utilizing diverse processes to add value.

Keywords: Highway surface drainage system, rainwater harvesting, usability, sustainability.
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OZET

Otoyollar, modern kiiltiirler tarafindan yasam tarzlarin1 korumak i¢in kullanilan seyahat
edilebilir yollardir. Onlar, sehir i¢i ve sehirlerarast ulagim icin kullanmilirlar. Catiya gelen
yagis, sulama veya igme suyu olarak kullanilmak iizere yagmur suyu toplama sistemleri
tarafindan toplanir. Yagmur suyunu yonetmeye yoOnelik sistemler, yollarin gilivenligini
korumak i¢in siklikla kullanilmaktadir. Buna gore, birbiriyle iliskili ancak farkli iki amaca
hizmet eden sistemler birlestirilebilir. Bu baglamda bu calisma, karayolu yagis drenaj
sisteminin kar suyu ve yagmur suyu toplama sistemi olarak kullanilabilirligi ve doniisiim
potansiyeli lizerine bir 6n ¢aligmadir. Bunun i¢in bir ¢aligma alani belirlenmistir. Asfalt yolun
ylizey yagis drenaj kanallarmin uzunlugu 2000 m (sol taraf) ve 2900 m (sag taraf) olup,
toplam uzunluk 4900 m'dir. Ayrica, erozyon Onleyici tag duvarlar mevcuttur. 26 Ocak — 2
Subat 2023 tarihleri arasinda karla birlikte gelen toplam esdeger kar suyu miktar1 377300 m®
olarak hesaplanmistir. 2 Subat 2023 tarihinde 14635 m® kar suyu hasadi yapilmistir. Ayrica,
50 ppm'in altinda bir su kalitesi elde edildiginden su kalitesinin oldukc¢a iyi oldugu
soylenebilir. Incelenen bdlgenin yagmur suyu hasadi i¢in ciddi bir potansiyele sahip oldugu
goriilmistiir ancak mevcut durumdaki yapisal bozukluklar ve su kagaklart nedeniyle drenaj
sisteminin yeniden diizenlenmesi gerekmektedir. Sadece ulasim i¢in kullanilan asfalt yollar,
enerji ve su ihtiyacini karsilamak, gelecek nesillerin ihtiyaglarini karsilayacak sekilde kaynak
tasarrufu saglamak ve farkli siirecler kullanilarak deger katan {irlinler olusturmak ig¢in

kullanilabilir.

Anahtar Kelimeler: Karayolu yiizey drenaj sistemi, yagmur suyu hasadi, kullanilabilirlik,

strdiiriilebilirlik.

Nomenclature

Aroad.channer Tainwater collection area, m?

C, runoff (loss) coefficient

RWH yearly amount of harvestable rainwater from the road and channel, m
RW; ¢ total annual rainfall, m

Tiw total amount of incoming water, m*

Tew total amount of collecting water, m*
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1. Introduction

Highways are roads that are used for transportation in and between cities and can be traveled,
which today's societies use to maintain their lives. Asphalt roads, which are only utilized for
transportation, may be utilized to fulfill energy demands, conserve them in a way that will
satisfy future generations' needs, and create energy using various means to add more value.
With these ideas in mind, the idea of using energy for energy generation without endangering
the design of roadways but with new industrial equipment has emerged. On the other hand,
innovative ideas for asphalt roads are being developed. These can be categorized as road
concepts, along with the production of hot water and air, electricity generation (using
piezoelectric generators, PV panels, thermoelectric modules, pyroelectric), energy storage
(using phase-changing material-PCM, aquifer thermal energy storage, batteries), and self-
heating using frost and icing prevention systems (Sevik, 2016; Sevik, 2021).

Precipitation is any kind of vapor condensation in atmospheric water clouds that rises to the
earth's surface because of the clouds' gravitational attraction. Rain, sleet, snow, ice pellets,
graupel, drizzle, and hail are the main forms of precipitation. The topic may be divided into
two categories: drainage systems and rainwater collection systems. Water and poor drainage
on the road surface reduce the strength of the pavement and sub-base, causing premature
asphalt road distress, which leads to driving problems and road structural failures. Inadequate
drainage causes problems such as traffic safety (aquaplaning and icing), and low bearing
capacity in sub-floor and road structures that cause erosion and permanent deformation.
Therefore, drainage systems need to be well-organized. Such situations can cause accidents,
disrupt traffic flow, and interrupt normal life. In addition, drainage systems need to be well-
organized or require good maintenance. The service life of the pavement can be enhanced by
50% if the water is immediately removed from the asphalt road (Rokade et al., 2012). Thus, to
guarantee the structural integrity of the flexible pavements, an efficient drainage system
should also be built for the drainage of precipitation water during road building. On the other
hand, as in a study conducted by Kayhanian et al. (2019) and stated to have an important role
in stormwater flow management, it is also possible to apply permeable pavement on
highways. Surface concrete drainage systems are typically selected because they are
inexpensive, simple to build, and maintain. As opposed to level terrain, sloping land allows
for much easier water evacuation using the surface concrete drainage system since it has the
necessary bearing capacity to evacuate the flow.

Rainwater collection systems are generally applied to roofs to collect water from roofs, thus
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saving water by using them in toilets, gardens, etc. According to Ghisi et al. (2009), using
rainwater at gas stations can result in potable water savings of up to 33% and water savings of
up to 57%. Kaya (2020) evaluated the rainwater potential of the roofs of the buildings in the
Izmit district, Turkey, and calculated the rainwater utilization rate for 2017 as 33.27%. On the
other hand, there are systems where rainwater is collected over PV panel arrays in solar PV
power plants (Aktas et al., 2021; Sevik and Aktas, 2022). Sevik and Aktas, (2022) established
a system consisting of rainwater collection channels, pump-hydrophore installation, and tanks
with a capacity of 25 m® in the facility area for rainwater harvesting in the PV plant. They also
installed a drip irrigation system for an orchard that is located higher than the PV plant. They
reported that the potential for collecting rainwater from a small portion (288 m?) of the PV
power plant is approximately 118 m*/year. In addition, they stated that the harvesting system
would reach 1646 m*/year when applied to the entire PV power plant.

Drainage and rainwater harvesting systems can be used together to both manage water and
recycle water for use in agriculture. The objectives of this research are to a) evaluate the
current state of the drainage network in the existing highway, b) assess the system's capacity
to serve its purposes, ¢) identify the drainage system's water harvesting potential, d) determine
whether the drainage system can be converted to a precipitation harvesting system, and e)

evaluate the water collection capacity when used as a precipitation harvesting system.

2. Material and Method
2.1. Multiple Use Opportunities of Highways
Even though there is now a limited quantity of energy produced on highways, studies are
being done to satisfy these demands and increase the value of highways, which is currently
only utilized for travel and freight movement. However, for a variety of reasons, some of
these studies are unable to get past the concept, proposal, and idea stages. The following is a
list of some of the techniques utilized or aimed at for energy production on highways (Sevik,
2021).
a) Electricity generation with wind turbines
e Electric power generation with conventional wind turbines
o Electricity generation with modified wind turbines
b) Electric energy production with biomass
c) Electricity generation by waves and tides
d) Electric power generation with mixed biofuels
e) Renewable energy-assisted electric vehicle charging stations
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f) Renewable energy-assisted vehicle hydrogen charging stations
g) Generating a small amount of electrical energy using the thermoelectric effect
h) Generating a small amount of electrical energy by vibration capture technology
i) Generating a small amount of electrical energy using the piezoelectric effect.
j) Heat and electrical energy production with solar energy
o Electric power generation with PV panels for warning signs and street lighting
e Generation of electrical energy with solar noise-canceling barriers
o Electricity generation with solar-powered road panel
e Heat energy generation with asphalt road solar collector
Some systems collect roof-borne rainwater for use as a utility or drinking water. In
addition, rainwater management systems, which are often employed to maintain the safety of
highways, are also utilized. Therefore, similar systems serving two different purposes can be
combined. Thus, a win-win situation occurs and sustainable water management can be

realized.

2.2. Current working area

The size of the drain depends on a variety of factors, including the frequency and amount of
rainfall, the width and profile of the highway, the porosity of the backfill, and the hydraulic
conductivity of the subgrade soil (Ozioma, 2022). The computation of the drainage system for
water discharge is not present in this analysis, though, as it only examines the current roadway
and drainage system. A double asphalt road with a length of 3350 m has just been constructed
on sloping terrain. The double asphalt road passing through the studied area is slightly curved
and the level difference is 135 m. While the starting altitude of the road is 971 m, the ending
altitude is 1106 m. The study location is located in an area with 422.7 mm of annual
precipitation.

In this study, highway, and roadway are defined as follows;

Highway=2*Roadway, and Roadway= Margin+Shoulder+carriage way+Shoulder+Margin

2.3. Existing surface concrete precipitation drainage system

It has open-concept concrete precipitation drainage channels on both sides of the existing
double road and in the middle of the roundtrip roads. Although the length of the double
asphalt road passing through the studied area is 3350 m, the water channels were not built
integrally on both sides of the road. Surface precipitation drainage channels and erosion
prevention barriers with a total length of 2000 m are located on the left side of the asphalt
road. On the right side of the asphalt road, there is a similar structure with a total length of
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2900 m. In general, the surface concrete discharge system can be inclined, V-shaped, U-
shaped, trapezoidal, rectangular, or square, and the channels can be lined with mass concrete
or reinforced concrete. In the current location, a “V”’-shaped concrete structure, divides the
roundtrip roads. On the right and left of the double asphalt road, there are surface concrete
discharge channels of certain lengths and intermittently organized. Fig. 1 shows the double
asphalt road precipitation drainage system. Fig la shows the section drawing of the water
channel and wall. Fig 1b shows the photos of the concrete channel drainage system and the

entire workspace.

According to Fig. 1, on the left side of the asphalt road, there are surface precipitation
drainage channels and erosion prevention walls, consisting of five parts and a total length of
2000 m. To the right side of the asphalt road, there are surface precipitation drainage channels
and erosion prevention walls, consisting of six parts and a total length of 2900 m.
Accordingly, the entire length of the drainage line is approximately 4900 m. The section of
approximately 2*250 m has a slight slope. Other sections have a pretty slope. The anti-erosion
stonewalls have a slope of 8%, and the channels have an inclination of 6% in the direction of

the stone wall.
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b) Photos of the concrete water channel drainage system and the entire workspace

Fig. 1. Double asphalt road precipitation drainage system

The precipitation intensity (PI) of the area is measured by measurement equipment. Weather
data are obtained from weather studies of the nearest meteorological station.

PI = PD/t
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where PD is precipitation depth in mm, t is precipitation duration in min.

The inflow volume (V;) of the water entering the channel is

V;=1,.PILA (2)

L, 1s the coefficient representing water losses.

The outflow volume (V) of the water entering the channel is

Vo =Le.V; 3)

L, is coefficient representing water leakages.

The annual amount of rainwater that can be harvested can be estimated from meteorological
information. The volume of daily rainwater harvesting is calculated from the daily rainfall
amount by multiplying the area with the rainfall amount and deducting the water losses.

The yearly amount of harvestable rainwater (RWH) from road and channels can be calculated
as follow;

RWH = RWiotAroad,channet Cr 4)

3. Result and discussion

In the province where the work area is located, the annual precipitation amount, which has
been measured and determined for many years, is approximately 422.7 mm. The highest
monthly rainfall was in May (62.2 mm), and the lowest was in August (15.2 mm). Fig. 3
shows the meteorological data between January 26 and February 2, 2023. Snowfall amounts
were 3.1 mm on 29 January 2023, 1 mm on 31 January, and 8.8 mm on 1 February.

Snow water harvesting was carried out on the day after a snowfall. Fig. 4 shows the snow
water harvesting on February 2, 2023. While there was more snow in the shaded areas, there
was less snow in the sun-exposed areas. Photos without snow were taken in the afternoon. A
conversion from snow to snow water is made to calculate the water coming into the drainage
system being studied. This may be called the equivalent snow water or snow-to-rain
conversion. The formula used for snow-to-rain conversion is as follows

Rainfall [mm]= snow depth [mm]*rain-to-snow ratio (5)
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Fig. 4. Snow water harvesting on February 2, 2023

Fig. 5 shows the total amount of water in terms of snow water coming into the drainage
system studied. It also shows the amount of water collected from that drainage system. In
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other words, Fig. 5 shows the total amount of water collected (m®) and the total amount of
incoming water (m®). The total amount of incoming equivalent snow water has been
calculated as 377300 m>. The amount of equivalent snow water obtained from the melting
snow on February 2, 2023, is 14635 m®. There has collected very little water in comparison to
the amount of snow. Even so, it is possible to gather the majority of the accumulated snow.
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Fig. 5. The amount of water harvested from the workspace, February 2, 2023 (Tiw: the total

amount of incoming water, and Tcw: the total amount of collecting water)

With the snowfall on 6-7 February, the capacity to harvest water roughly doubled, but a small
amount of water could be collected owing to the negative ambient air temperatures. The
snowstorm on February 6-7 caused a significant amount of snow to accumulate on the water
channel and anti-erosion walls, as shown in Fig. 6. In addition, the snow shoveled over the
road by the snowplow vehicles was also carried to the channels. This indicates an increase in
snow that will turn into water, and thus more water can be collected.

Water quality measurements were conducted when the air temperature rose and the snow
melted. Fig. 7 shows the water quality measurements. The water quality was assessed using a
TDS meter (range: 0-9990 ppm, accuracy: +2%, measures from 0-999 ppm, with a resolution
of 1 ppm). The water quality values between 18 and 39 ppm were measured based on the
measurements made at various locations. While low readings were made near snow
accumulations, greater readings were recorded towards the channel's terminus. While the tap
water in the study area had a value of 369 ppm, the value in its pool was calculated at 384
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ppm. Hence, because the water quality is below 50 ppm, it is feasible to declare that an

accomplishment has been made. Note that the measurements were performed at 13°C.

Fig. 6. Photographs of snowdrifts on the water channel and anti-erosion walls due to snowfall

and snow plowing from the road on February 6-7, 2023.

Fig. 7. The water quality measurements

Instead of using ground or surface water for irrigation, rainwater may be collected and used in
certain periods. There is an irrigation dam in the nearby area, where water can be transported
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naturally to be used during the agricultural irrigation season. Collected precipitation water can
be stored in certain tanks or an irrigation dam. Fig. 8 shows the study area and the delivery of

collected water to an agricultural irrigation dam.

j ‘\ N : ‘3.:,_;

Fig. 8. Study area and transmission of collected water to an agricultural irrigation dam

The collected water can be conveyed directly to the irrigation dam or the pools with the
drainage system or a modern system can be installed as in Fig. 9. Fig. 9 shows a modern water
management system using a storage tank. It will be easy to deliver water to the irrigation dam
thanks to this design's ability to improve the quality of the surface water. In this system, the
natural flow method can be used as well as the pump can be used.
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Drain ~ Asphaltroad  Gross pollutanttiap ~ Asphalt road Drain
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Storage tank

Fig. 9. A sustainable precipitation collection system (It is representative)

209
March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

4. Conclusion

It has been attempted to ascertain if the highway surface drainage system can be employed as
a method for collecting precipitation water in this study. The drainage line's total length is
about 4900 m. The total amount of water that comes with snow for the period between
January 26 and February 2, 2023, has been calculated as 377300 m®. On February 2, 2023,
14635 m* of water was harvested by snowmelt. Water quality levels between 18 and 39 ppm
were found using measurements made at various locations. It has been observed that the
studied region has a serious potential for a rainwater harvest. When the gaps in the drainage
line are also arranged, the drainage line can reach a total of 6700 m (3350 m on the right and
left). In this case, the water capacity will increase significantly.

In case, the study area is desired to be transformed into a rainwater harvesting system.

¢ Inits current condition, water can be collected, but it needs to be rearranged.

e In the current state of the existing canals, water can be collected but needs to be
rearranged.

e A sustainable precipitation collection system can be established, as in Fig. 8.

e The collected water must be conveyed to the dam used for agricultural irrigation by a
pipeline or water collection pond(s) should be constructed at the lowest position of the
study area.

e Regular cleaning and maintenance to avoid blockage and guarantee proper flow.
Maintenance may be carried out once a year, ideally right before the rainy season
starts.

e Erosion control should be done at the outlet of the drain and the culvert.

e The drainage line has to be cleared of any obstruction.

e People have to be educated about proper garbage disposal.

The design of highways and highway drainage systems may be better understood with the
help of this study. In many countries, proper maintenance of road drainage structures is
overlooked on most roads that are more or less intense. When such water collection systems
are implemented, better maintenance of water channels can be provided, which increases the

safety of the roads.
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IN HISTORICAL BUILDINGS DAMAGE CAUSITIVE STRUCTURE PHYSICS
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OZET

Kent ve ¢evre kimligine katki saglayan, geleneksel ve yoresel yasam bi¢gimini yansitan yapilar
tarihi ve estetik deger tasimaktadir. Kiiltlirel, sosyal ve ekonomik kayiplara neden olan yapilar
geri doniisii olmayan durumlarla karsi karsiya kalmaktadir. Ayrica ortam kosullarindan
etkilenen ve insalari sirasinda yapilan tasarim ve uygulama hatalarindan kaynaklanan birgok
problemlerinde olusmasina neden olmustur. Calismanin birinci asamasinda, kiiltiir
yapilarimizin nitelikli 6rneklerini igeren Sakarya ili Tarakli ilgesinde yer alan sivil mimariler
yerinde incelenerek fotograflarla belgelenmistir. Ikinci asamada, yapilar iizerinde incelemeler
yapilarak yapilarda kullanilan malzeme ve ge¢irdigi onarimlar hakkinda degerlendirmelerde
bulunulmustur. Bu degerlendirmelerden elde edilen verilerin gevresel etkenler, fiziksel ve
mekanik etkenler, biyolojik etkenler, yap1 fizigi problemleri ve kullanici kaynakli sorunlar
oldugu ortaya cikarilmistir. Kiiltiir varliklarimiz1 etkileyen yap1 fizigi problemleri (nem, 1s1,
ses, giines yangin ve korozyon) yapilarin tasiyicit sistemlerinde geri doniisii olmayan
bozulmalara yol acarak onemli 6l¢iide tarihi yapilarin tahribatina neden olmaktadirlar. Bu
calismanin amact; kiiltiir varliklarimizin gelecek kusaklara aktarilmasini riske sokmamak i¢in
secilen drneklem alaninda karsilasilan mevcut sorunlar 6zellikle yap1 fizigi problemleri tespit
edilmistir. Bu tespitlerle korunmasi gerekli yapilara 6zgiin 6l¢giitte Onlemlerin alinabilmesi
icin gelecekte karsilasilacak benzer olumsuzluklara karsi 1sik tutabilecek Onerilerde
bulunulmustur.

Anahtar Kelimeler: Bozulma, Sivil Mimarlik Ornekleri, Yap: Fizigi Problemleri.
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ABSTRACT

Contributing to the city and environmental identity, buildings reflecting traditional and
regional life style it has historical and aesthetic value. Structures that cause cultural, social
and economic losses are faced with irreversible situations. In addition, it has caused many
problems that are affected by environmental conditions and caused by design and application
errors made during construction. In the first stage of the study, civil architectures in the
Tarakli district of Sakarya province, which contain qualified examples of our cultural
structures, were examined on site and documented with photographs. In the second stage, by
examining the buildings, evaluations were made about the materials used in the buildings and
the repairs they had undergone. It has been revealed that the data obtained from these
evaluations are environmental factors, physical and mechanical factors, biological factors,
building physics problems and user related problems. Building physics problems (humidity,
heat, sound, sun, fire and corrosion) affecting our cultural assets cause irreversible
deterioration in the bearing systems of the structures and cause the destruction of historical
buildings to a large extent. The aim of this study in order not to risk the transfer of our
cultural assets to future generations, the current problems encountered in the selected sample
area, especially the problems of building physics, have been identified. With these findings, In
order to take measures specific to the structures that need to be protected, Suggestions have
been made to shed light on similar negativities to be encountered in the future.

Keywords: Deterioration, Examples of Civil Architecture, Building Physics Problems.

1. INTRODUCTION

Contributing to the city and environmental identity, buildings reflecting traditional and
regional life style it has historical and aesthetic value. Structures that cause cultural, social
and economic losses are faced with irreversible situations. In addition, it has caused many
problems that are affected by environmental conditions and caused by design and application

errors made during construction.

The properties of the building materials and the application conditions directly affect the
durability of the building. For this reason, mistakes and deficiencies in the production and
application processes of the building and building materials cause the structures to be
damaged and destroyed over time. In addition to using a suitable material in the building
production process, it is necessary to prevent the material from deteriorating over time and not

losing its performance.
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Buildings are damaged over time due to environmental factors. It is caused by wrong design,
wrong material selection, wrong workmanship and outdoor conditions. Mechanical effects,
heat effects, water and moisture effects, physico-mechanical effects are called building
physics problems. Building physics factors cause damage to the structure over time and

deterioration of human health and comfort conditions.

2. CAUSES OF BUILDING PHYSICS PROBLEMS
2.1. Mechanical Effects

Made up of structures cracks are caused by mechanical effects. Causes such as faulty
workmanship, insufficient material selection, expansion, contraction or vibration of the floor,

deflection of beams, excessive load, wind, snow can cause cracks in structures (Giiler, 2010).

2.2. Heat Effects

Heat factors such as heat expansion, frost, sun effect and fire are one of the building physics
problems. Capillary cracks in building materials, stresses arising from the effect of frost cause
physical breakage and fragmentation of materials (Torraca, 1988). The use of materials with
different expansion coefficients in buildings causes deformations in the materials, and the

problems caused by the effect of the sun cause color changes (Yiizer vd., 2000).

2.3.Water and Humidty Effects

The penetration of water into the material is called penetration, and the increase in the volume
of the building material as a result of getting wet is called swelling. Rain water, snow, ice and
ground water cause an increase in moisture within the stone in different ways (Ziyaettin,

2010).

With the effect of the moisture rising from the ground and the salts it carries, flowering occurs
in the building material. Humidity caused by condensation, rain and fog humidity, and
moisture rising from the soil by capillary cause physical and chemical deterioration in the

material (Kiigiikkaya, 2004).

They occur due to wetting and humidity, atmospheric effects and plumbing failures. Water
and humidity damage the exterior and interior walls, roof coverings, wet floor coverings,

balconies and railings of the buildings.
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2.4. Physico-Chemical Effects

Corrosion occurs as a result of oxidation of metal or alloy. Physico-chemical effects such as
corrosion, sun and inflorescence cause pollution in the structures and chemical and physical

deteriorations occur in the materials.

The aim of this study in order not to risk the transfer of our cultural assets to future
generations, the current problems encountered in the selected sample area, especially the

problems of building physics have been identified.

In the first stage of the study, the civil architectures in the Tarakli district of Sakarya province,
which contain qualified examples of our cultural structures, were examined on site and
documented with photographs. In the second stage, evaluations were made about the materials

used in the buildings and the repairs they had undergone by examining the buildings.
3. EXAMINATION OF BUILDING PHYSICS EFFECTS IN TARAKLI HOMES
3.1. Investigation of mechanical effects

The Tarakli houses, which were chosen as the sample area, were examined and the
mechanical effects that caused the building physics factors were examined. As shown Figure

1. Ayse Sezgin House of bending caused by mechanical effect on the floor covering is given.

Figure 1. Ayse Sezgin House of bending caused by mechanical effect on the floor covering.
As shown Figure 2. and Figure 3. Ayse Sezgin House of bending caused by mechanical effect

on the ceilling covering is given.
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Figure 2. Ayse Sezgin House of bending caused by mechanical effect on the ceilling

covering.

Figure 3. Nevzat Akay House of bending caused by mechanical effect on the ceilling
. covering.
As shown Figure 4. Ibrahim Pilavcer House of breaks in balcony railing due to mechanical

effect is given.

216
March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

‘ < e e e
1, ('

- — — i
,.—‘H,

- . ".0

e ) y ) R ¢ ;

A ‘ MY Y — - ——
A= meVV'“V VY 7’*‘ S
Vi

Figure 4. Ibrahim Pilavci House of breaks in balcony railing due to mechanical effect.
3. 2. Investigation of heat effects.

As shown Figure 5. Ayse Sezgin House of Deteriorations caused by the effect of heat on the

exterior of the sturucture is given.

Figure 5. Ayse Sezgin House of Deteriorations caused by the effect of heat on the exterior of
the sturucture.
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As shown Figure 6. Ibrahim Pilaver House of deteriorations caused by the effect of heat on
the exterior of the sturucture, Figure 7. and Figure 8. Nevzat Akay House of deteriorations

caused by the effect of heat on the exterior of the sturucture are given.

Figure 6. Ibrahim Pilave1 House of deteriorations caused by the effect of heat on the exterior
of the sturucture.

Figure 7. Nevzat Akay House of deteriorations caused by the effect of heat on the exterior of
the sturucture.
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= *
Figure 8. Nevzat Akay House of deteriorations caused by the effect of heat on the exterior of
the sturucture.

3.3. Investigation of the effects of water and humidity

As shown Figure 6. Ayse Sezgin House of moisture formation on the wall surface due to
water and humidity, Figure 10. and Figure 11. Ayse Sezgin House of deterioration of the wall

surface due to water and moisture are given.

Figure 9. Ayse Sezgin House of moisture formation on the wall surface due to water and
humidity.
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Figure 10. Ayse Sezgin House of deterioration of the wall surface due to water and moisture.
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Figure 11. Ayse Sezgin House of deterioration of the wall surface due to water and moisture.
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3.4. Investigation of phsico-mechanical effects

As shown Figure 12. Ayse Sezgin House of crack caused by mechanical action on the wall
surface and Figure 13. Ayse Sezgin House of corrosion induced deterioration in flooring are

given.

Figure 13. Ayse Sezgin House of corrosion induced deterioration in flooring.
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As shown Figure 14., Figure 15., Figure 16. and Figure 17. ibrahim Pilavc1 House of crack

caused by mechanical action on the wall surface are given.

Figure 14. Ibrahim Pilave1 House of crack caused by mechanical action on the wall surface.

Figure 15. Ibrahim Pilaver House of crack caused by mechanical action on the wall surface.
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Figure 16. Ibrahim Pilaver House of crack caused by mechanical action on the wall surface.

Figure 17. Ibrahim Pilavc1 House of crack caused by mechanical action on the wall surface.

It has been revealed that the data obtained from these evaluations are structure physics
problems such as environmental factors, physical and mechanical factors, chemical and

biological factors, and user-related problems.
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4. RESULT

Building physics problems affecting our cultural assets cause irreversible deterioration in the
bearing systems of the structures and cause the destruction of historical buildings to a great
extent.

In order to historical buildings be long-lasting, problems arising from building physics
problems should be determined. Then, measures should be taken to prevent the original
texture of the structures from deteriorating. According to the necessary protection methods,

applications should be made with original materials suitable for the environment.

Attention should be paid to material compatibility, correct workmanship and the application
of correct construction techniques in structures. Measures should be taken against
deterioration caused by thermal factors applying heat insulation material on exterior and
interior facades against heat expansion. Water and moisture-related problems should be also

prevented by applying waterproofing material to prevent water from entering the structure.

5. REFERENCES

Ahunbay , Z. (1998). Tarihi Cevre Koruma ve Restorasyon, Yap1 Yayin, Istanbul.

AKMAN, M. S., (2000). Yap:1 Hasarlar1 ve Onarim ilkeleri, TMMOB Insaat Miihendisler
Odasi, Istanbul.

Eser, F., & Yardimli, S. (2017). Tunceli ili Meseyolu Koyii Yapilarinin Yapi Fizigi Agisindan
Degerlendirilmesi, Bilim ve Genglik Dergisi, ¢.2, v.5, 96-112.

Glinay, R. (2002). Geleneksel Ahsap Yapilar Sorunlar: ve Céziim Yollar:, Birsen Yayinevi,
[stanbul, 2002.

Mihlayanlar, E. (2005). Binalarda Hasra Sebep Olan Yap1 Fizigi Etkenler, Yiiksek Lisans
Ders Notlari, Edirne.

Ozkan, O. (2009). Tarakli Sivil Mimarlik Ornekleri ile Halim Diizgiin Evi’nin Proje ve Ali
Pektas Evi’nin Restorasyon Calismalari, Yiiksek Lisans Tezi, Sakarya Universitesi, Fen

Bilimleri Enstitiisii, Sakarya.

224
March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

Ozkan Oniir O. & Yerli, O. (2019). Sivil Mimarlik Orneklerinden Ayse Sezgin Evi’nin

Restorasyonu. Mimarlik, Planlama ve Tasarim Alaninda Arastirma Makaleleri, $s.201-
219.

Ozkan Oniir, O., Apay, A. C. & Mutlu, E. (2022). Tarihi Yapilarda Koruma Fatma Sevim
Donmez Evi. Kiiltiirel Miras Arastirmalar: Dergisi, €.3, v.1, 17-25.

Giiler, H., Sezer S., & Ulkii, S. (2010). Binalarda Yap1 Fizigi Problemleri: Bursa’da Bir

Kamu Kurumu Omegi, Uludag Universitesi Miihendislik-Mimarlik Fakiiltesi Dergisi,
c.15, vol. 2, 53-64.

Kiictiikkaya A. G. (2004). Taslarin Bozulma Nedenleri Koruma Yontemleri. Birsen Yayinevi.

Tarakli Belediye Arsivi, 2009.

Torraca G. (1988). Porrous Building Materials, Science for Architectural Censervation.

Iccrom.

Yiizer, E., Giirdal, E., Ersen, A., Giileg, A, Eyiiboglu R., Eris, I., Gériir, N., Vardar, M., Suner,
F., Mahmutoglu, Y., & Pehlivanoglu, C. (2000). Dolmabahge Saray:, Kullanilan Taslarin
Korunmusluk Durumlarinin ve Ayrisma Nedenlerinin Belirlenmesi, Koruma ve Onarim
Yontemlerinin Saptanmast Projesi Koruma ve Onarim Yontemlerinin Saptanmasi

Projesi, Istanbul Teknik Universitesi Gelistirme Vakfi Arasgtirma Projesi Raporu,

[stanbul.

Ziyaettin, N. (2010). ‘Kimyasal Uygulamalarinin Kuzey Kibris Yapi Taglarinin Diirabilitesi
Uzerine Etkisi’, Doktora Tezi, Istanbul Teknik Universitesi Fen Bilimleri Enstitiisii,

Istanbul, Tiirkiye.

225
March 13-15, 2023

Rio de Janeiro, Brazil PROCEEDINGS BOOK



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

SATELLITE MUSEUMS AND ITS IMPACT ON URBAN SPACE

UYDU MUZELER VE KENTSEL MEKANA ETKILERI UZERINE BiR INCELEME

Ceren AGIN GOZUKIZIL
Ar.Gér.Dr., Mus Alparslan Universitesi
ORCID NO: 0000-0002-2032-4921
Senem TEZCAN
Dr., Istanbul Biiyiiksehir Belediyesi

ORCID NO: 0000-0003-0532-8825

OZET

Kentler, kiiresellesmenin baskin bir akim olarak kentleri bigimlendirdigi 1980 sonrasi
donemde birbirleriyle rekabet igerisine girmislerdir. Bu yarismaci siire¢ kentleri kendi,
markalarin1 yaratmaya, olumlu ydnlerini 6ne ¢ikarmaya yonelik uygulamalar yaparken
olumsuzluklarini bertaraf etmeye, tehditleri ortadan kaldiracak ve potansiyellerini maksimum
seviyede kullanabilecek stratejiler yaratmaya itmistir. Her kent daha zengin turist ve
yatirimely1 kentine ¢ekmeyi istemektedir. Ozellikle hizmet sektdriiniin ekonomik pay
dagilimindaki artan orani turistik faaliyetlerden biri olan kiiltiir eksenli kiiresel hareketliligi de
one cikarmigtir. Organizasyon ve etkinliklere ev sahipligi yapmak Onemsenen bir strateji
haline gelmistir. Bu etkinlikler siireli veya siiresiz seklinde gruplanmaktadir. Miizeler ve
ozellikle tematik nitelikte olanlar gerek mimarisiyle gerekse sergiledikleri tirtinlerle kendileri
birer ¢ekim noktasi haline gelmislerdir. Miizeler de nitelik farkli gruplara ayrilmaktadir.
Bunlarin bulunduklar1 kente etkileri bulunmaktadir. Ancak bu c¢alisma son donemlerde daha
da goriiniir olan ve diinya capinda da birgok Orneklerini gordiigiimiiz uydu miizelere
odaklanmaktadir. Yirmi birinci yiizyilin bu yeni uydu modelinde merkez miizeler sahip
olduklar: eserleri farkli kent veya iilkedeki uydu miizelere aktarmaktadir. Boylesi bir akista
asil miizenin bilinirligi artmakta; uydu miizeler ise bulunduklar1 kent pargasinda birer dncii
proje ozelligi ile ¢evresini doniigmektedir. Calisma kentlerin markalagmasi bakis agisindan
baslayarak bir pazarlama stratejisi olarak miizeleri ve uydu miizeleri tanimlamay1 ve bu tip
yapilarin kentsel mekanlar tlzerindeki etkilerini kuramsal ¢erceve ve diinya Ornekleri
iizerinden ortaya ¢ikarmay1 amaglamaktadir.

Anahtar Kelimeler: Miize, Uydu Miize, Turizm, Kiiresellesme
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ABSTRACT

Cities entered into competition with one another in the post-1980 period, when globalization
shaped cities as a dominant trend. This competitive process has pushed cities to create their
brands, eliminate their negative aspects, create strategies that will eliminate threats, and use
their potential at the maximum level while making practices to highlight their positive
aspects. Every city wants to attract richer tourists and investors to its city. In particular, the
increasing rate of the service sector in the economic share distribution has also highlighted
cultural-oriented global mobility, which is one of the touristic activities. Hosting
organizations and events has become an important strategy. These activities are grouped as
temporary or indefinite. Museums, especially the thematic ones, have become points of
attraction with their architecture and the products they exhibit. Museums are also divided into
different groups. These have effects on the city in which they are located. However, this study
focuses on satellite museums, which have become more visible in recent years and we see
many examples around the world. In this new satellite model of the twenty-first century,
central museums transfer their works to satellite museums in different cities or countries. In
such a flow, the awareness of the original museum increases; Satellite museums, on the other
hand, transform their surroundings with the characteristics of pioneering projects in the part of
the city they are located in. The study aims to define museums and satellite museums as a
marketing strategy, starting from the point of view of the branding of cities, and to reveal the
effects of such structures on urban spaces through a theoretical framework and world
examples.

Keywords: Museum, Satellite Museum, Tourism, Globalization
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ABSTRACT

Cloud technologies have been widely used in recent years with the development of
technology. The widespread use of cloud technology makes it attractive for attacks. The most
important difference between the attacks that cloud technology is exposed to is that it is
accessible to all devices in the same ecosystem. This situation increases the course and
amount of attacks. Cyber attacks and their methods are also changing and developing in the
cyber world, which is developing more each day. Today, an important part of the attacks that
cloud tools are exposed to, the increasing number of users, consists of attacks on users. Social
hacking has become very common, especially with the use of social media. Due to the
presence of unconscious users, a large number of attacks take place. Cloud services are
constantly open to the outside world, which also makes them vulnerable to attack. Cloud
service providers are also trying to provide security with two-factor authentication,
authentication, and end-to-end encryption to remedy these attacks. In this study, the
advantages and disadvantages of cloud technology were also investigated. In this study,

detailed research was conducted on the security vulnerabilities of cloud technology.

Keywords: Cloud Technologies, Cloud Technologies Security, Security Vulnerabilities
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1. INTRODUCTION

Developments in electronic and communication tools have been at an unprecedented pace in
recent years. Every day, new technology or innovation takes its place in our lives. It is also
possible for people and devices to communicate with each other, transfer data, and store data
in one place, thanks to cloud technology. The fact that data can be stored, transferred to many
places simultaneously, and accessible at any time and any hour makes cloud technologies

attractive. The development of cloud computing dates back to the 1960s.

Cloud computing is a set of virtual services that ensure that data is stored in another
environment, accessible on the internet, that acts with a pay-as-you-go mentality, and allows
users to pay only for the service they use (Srinivasamurthy et al., 2013). Cloud technologies
are useful and easily accessible technology that enables users to store their data and
applications in a remote environment and to make them accessible whenever they want. Ease
of administration, configuration, access, and service advantages make it a popular service
provider[2]. It provides services for personal or corporate use purposes. In the current age, it
can be said that there is no area where there is no internet and communication is not provided.
Even the progress in the last few years is much greater than in previous decades. Cloud
computing technology has also overtaken classical storage and data transfer activities. These
systems are used more frequently in the business world and provide fast and secure data
transfer, storage, easy manageability, and ease of access. The intense demand for cloud

computing causes the rapid development of this field and various security needs.

Cloud computing has a distributed system architecture with open-source software. The
information on the user data and the physical addresses where this data is stored are not
shared (Sun, 2020). One of the advantages of cloud computing is that it can be accessed from
anywhere in the world and handle various tasks. It can be moved on the cloud through
browsers and provides great mobility in the corporate sense. This makes cloud computing
products attractive, which also avoids classical storage costs. This study will discuss the

security and vulnerabilities of cloud computing products.

2. CLOUD COMPUTING TECHNOLOGIES

It is a technology that has started to be developed since the 1960s and provides services in
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areas such as data storage and data transfer. It is a system that allows storing data on the
Internet, thus freeing users from physical storage devices and environments and providing
access anywhere at any time. Devices in the cloud ecosystem are not physically connected.
Remaote network servers provide this service. It can also be called the virtualization of data. It
is designed to store data securely, manage easily, run applications, and transmit content and
services. It can be accessed from any device connected to the internet (Bhajantri and
Mujawar, 2019).

Mobile

Storage Applications

server ( G Cloud ?E Database
- Computing

Private Cloud I Hybrid Cloud

Public Cloud

Figure 1. Cloud Computing (Myrasecurity, 2023).

Cloud deployment types are divided into 4 main classes public cloud, private cloud, hybrid
cloud, and community cloud. These distribution models emerged as a result of determining
individual and institutional needs. It can be perceived as an advantage that it is divided into
these distribution types in terms of cost and security. Individuals and organizations have
different security needs, and the security of these distribution types differs. Since the number
of users using corporate products is more than one, they are always open to security threats.
The threat level is increasing, especially when users are unaware of this. Users should be

made aware of attack methods and safe use (Goumidi et al., 2020).

2.1. Cloud Deployment Types

2.1.1. Public Cloud

A public cloud is a type of cloud deployment that anyone can use and whose security the
service provider determines privacy, profit rate, expenses, and prices. The most popular cloud

instances are Google Drive, Amazon, iCloud, Dropbox, Yandex Disk, and One Drive. There

230
March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

are paid and free versions according to the service provider's approach. For example, Google

Drive gives free storage of up to 15GB.

2.1.2. Private Cloud

A private cloud is a service where users provide resources such as data storage and data
transfer in their ecosystem. This cloud system is the service the organization provides with its
servers. A private cloud is a cloud infrastructure that serves a single organization without
outside user access (Mell and Grance, 2011). A private cloud is easier to secure as there is no
outside access. Since it is the service the organization provides, it can be more flexible in
establishing security. Although it is an open system to the Internet, it can only be accessed by

authorized persons, making this system more secure.

2.1.3. Community Cloud

The community cloud deployment type consists of cloud infrastructure as several
collaborative entities. Organizations in the ecosystem can access applications and data in the
cloud. They have the same security system, reliability, and workspace. Today, government
institutions also use the common cloud infrastructure (Mell and Grance, 2011). It uses a
central and shared cloud infrastructure and reduces threats such as task and load distribution
and security and facilitates the work done in this context. The main purpose of this project is

to act on the common interest by working in harmony and security.

2.1.4. Hybrid Cloud

This type of cloud deployment has emerged from a variety of security needs. It works as a
combination of private and public clouds. It is the way two or more clouds work together.
Clouds are different, but they work in conjunction with each other. This allows the use of
multiple placement models (Steven, 2011). This type of cloud creates a resource pool based
on a consistent infrastructure. Companies deliver higher performance, efficiency, reliability,

and security across all cloud modelsby using the same tools, environments, rules, and teams.
3. CLOUD TECHNOLOGY ADVANTAGES AND DISADVANTAGES

3.1. Cloud Technology Advantages

Cloud computing has many advantages for personal and corporate use. However, it is more
prominent in corporate use. It provides many advantages over the price-performance index. It
provides benefits in many aspects, from the energy consumed per unit of time to the costs of

the equipment used (Alouffi et al., 2021; But et al., 2020).
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It can make a backup in case the units where it stores the data are damaged, and it can
perform backup recovery whenever it wants.

Since there is common registration and common access in the common cloud system,
every user can easily access and make the necessary changes whenever they want. It
helps save time and workload.

Information can be accessed wherever there is an internet connection. It also prevents
the problem of dependence on the institution in corporate affairs.

Instead of using expensive products for information technology management and data
storage, it can use as much as it needs and pay for what it uses.

3.2. Cloud Computing Disadvantages

As with any technology product, cloud computing has both advantages and disadvantages
(Sputniknews, 2023).

Since all data is stored on the internet, there will be no access from a place without a
strong internet connection. There is no other way to access the cloud.

Since the supplier company provides cloud computing security and reliability, users
can not work on this issue. Due to these attacks, there is always the possibility of
cyber-attacks and data being accessed by third parties. For example, in the past years,
the iCloud system has been attacked, which has caused many users' data to be stolen.
The continuous online presence of the cloud system makes it vulnerable to cyber-
attacks. Even professionals who are good in their field can suffer from security
weaknesses due to attacks from time to time.

Cloud systems can also be costly for small businesses in the short term. This contrasts

with the main purpose of cloud technology, the reduction of storage costs.

4. SECURITY VULNERABILITIES OF CLOUD COMPUTING

One of the most fundamental problems of cloud computing is security. Unauthorized persons

gain access to the cloud system and may steal data for many reasons, such as working online

and occasionally being used by unconscious users. Considering that one of the most practical

issues of our time is to have data, this is a great danger in itself. It will also lower the

reliability of the cloud system provider if the data is stolen (Rewagad and Pawar, 2013).

Software user interfaces and APIs control cloud systems. Although cloud providers are

constantly working to develop interfaces and APIs, these developments also bring security

vulnerabilities. It is necessary to close these gaps regularly and continuously, and the system
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should be made more secure by constantly updating it. One of the most common problems is
password reuse. Passwords previously saved in the system may not be deactivated after

changing them. This makes it exploitable by attackers (Tripathi and Abhinav, 2011).

Configurations made to facilitate access and management of information may also cause
vulnerabilities in the system. Theft of the password is not a desirable situation as it can be
used over many accounts. It can have dire consequences when it comes to data leakage. For
example, user data registered to a shopping site called Yemek Sepeti was stolen in recent
years. Many users' information, from address information to credit card information, was

stolen, and users were victimized in this regard (Tirumala et al., 2015).

Organizations are obliged to comply with rules such as the Personal Data Protection Law. In
this regard, it is obliged to limit the data. The theft of information such as credit card
information may cause damages that are difficult to compensate users. Many measures can be
taken in these matters. Methods such as cryptology software, making data independent from

each other, and physical separation can be used.

5. CONCLUSION

In this study, evaluations were made on the importance of the security of cloud computing
software, a technology used in almost every field today, and its usage areas are constantly
increasing. These technologies have security vulnerabilities due to user and direct network
attacks. One of the best ways to minimize this vulnerability is to protect the system with up-
to-date and constantly updated software. Necessary training should be given to raise
awareness of users. There will always be these attacks; data is the most important thing in
today's world, and people will make every effort to get it. Although it is difficult to be
protected from these attacks, it is not impossible. The development and change of cloud
technology will always continue to increase. The more users, the more attractive it will be to
attack. In addition to the cloud provider's security measures, the user should also take
precautions. As a result, data can be accessed due to the weakness caused by the user. The
user and the cloud provider must know their job descriptions well and fulfill their
responsibilities within the framework of their responsibilities. Against attacks that may occur
during user access, methods such as multi-factor authentication, authentication, and end-to-
end encryption should be used. The vast majority of data breaches occur because users are

caught phishing. Users need to use it in an educated and conscious way.
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ABSTRACT

Reality-based interfaces that produce "embodied" game play experiences have recently
attracted a lot of attention from the gaming industry and allied research areas. Handheld
augmented reality (HAR) is a reality-based interface that superimposes computer-generated
imagery (CGI) over a user's view of the actual world. In a HAR environment, players can use
their existing physical and social skills to engage with the game system. The application of
user experience (UX) design principles to augmented reality (AR) systems has received only a
limited amount of research attention. In this study, we look into the potential relevance of
such principles to the field of handheld augmented reality game development. The UX design
tools such as shadowing, ethnographic research, people and context research, empathy
mapping and experience map are used to define the pre-patterns in HAR games.

Participants - We select a sample of 23 gamers of the gaming society Indian Institute of
Technology Kanpur. After the sample of 23 gamers we select diverse sample of 27
individuals to dive deep into the UX research.

Keywords - embodied game, handheld augmented reality (HAR), computer generated
imagery (CGl), shadowing, experience map, pre-patterns.
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ABSTRACT

In this study, the high-strength-lightweight aluminium alloy A356.0-T6 was applied on
Toyota Camry LE vehicle steering knuckle model, which remains a strategic component that
serves as the link between axle housing, stub axle, and tie rod. An attempt was made to
determine the effect of loading conditions (lateral and multiaxial forces) from multi-translated
axis that may result in failure of a steering knuckle during its service life. Also, to determine
the various loads and moments on the suspension system which is translated to the steering
knuckle in its duty cycle. A 3D model was developed using SolidWorks 2018 version while
ANSYS workbench R15.0 (2019 version) was used to conduct static structural analysis. The
total force on the knuckle hub acting in the Z direction was determined as 3938.715N, which
represented total loads on the four tyre of the car. Steering moment of 5400N.mm at
perpendicular distance of 108mm, braking force of 3964.63 N.mm and breaking moment of
277,524.73N.mm were achieved. Solid mesh was selected as the type of mesh while blended
curvature based mesh was employed as the type of mesher. Maximum equivalent VVon-mises
stress of 36.079 MPa, equivalent elastic strain of 0.00018393 mm/mm, maximum principal
stress of 44.587 MPa and maximum shear stress of 19.871 MPa were obtained. This led to
directional deformation of 0.010135 mm, representing bending along the Z-axis and
maximum total deformation of 0.069036 mm. Although maximum safety factor of 15
dominated the model as the best value, an average safety factor of 10 was obtained at that
current state, with a minimum safety factor of 2.5 found at the bolt bottom hole. The boundary
conditions are safe to be adopted in real life events with insignificant or zero catastrophes.

Keyword: Steering knuckle, Static analysis, Total deformation, Factor of safety, Failure.

1. Introduction

The steering knuckle serves as the link between the axle housing, stub axle, and tie rod. A
king pin connects the steering knuckle to the axle housing. It connects to another end towards
the tie rod. With the aid of a bearing, the wheel hub is then secured over the knuckle. The
steering knuckle's job is to change the tie rod's linear motion into angular motion of the stub
axle (Babu et al., 2014). Steering itself is made possible by the steering knuckles, which join
the wheel to the suspension system. Although steering knuckles were first used in the 18th
century, their popularity has subsequently skyrocketed. On cars, trucks, buses, and other large
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and heavy vehicles, you can find them. The suspension system, which enables the vehicle to
travel smoothly in different directions, is connected to them, aiding in the steering of the
vehicle. The steering knuckle is a component of the car's suspension that is used to turn the
wheel. The front wheels, suspension, and steering all come together at the steering knuckles.
They offer the attachment places for the tie-rod ends, the spindle and/or hubs that hold the
wheels on, the upper and lower control arms or struts and lower arms, and more. The steering
knuckles enable the wheels to move both horizontally and vertically in response to steering
input and the suspension's response to road imperfections (Li et al; 2022). There are numerous
variations of steering knuckles. They have various designs to accommodate various uses and
suspension kinds. They can be separated into two categories, though. The other has a spindle,
while the first has a hub.

In this research study, a steering knuckle of a Toyota Camry LE saloon car was employed as a
study component in this investigation. Weight reduction is a growing concern for the
automotive industry. Losing weight will have a significant influence on efforts to cut
emissions (greenhouse gases), improve fuel efficiency, and protect the environment.
Numerous technical advancements, including those in materials, design and analytical
methodologies, fabrication processes, optimization techniques, etc., can lower weight.
Throughout its service life, the steering knuckle is subjected to time-varying stresses, which
causes fatigue failure. Consequently, an essential component of the product development
cycle is its design (Dumbre et al., 2014; Muhamad et al., 2012; Sharma et al., 2014;
Kashyzadeh and Farrahi, 2023). Additionally, the need to extend the High-Cycle Fatigue
(HCF) life of automobile safety components that experience random, non-proportional multi-
input loading is becoming more and more of interest to automotive industry. The steering
knuckle experiences the most random stresses from the road and steering, which are applied at
multiple spots (i.e., joints of knuckle with lower control arm, steering linkage, and
Macpherson strut). Additionally, improper wheel angle adjustment increases the intensity of
road stresses. In this regard, earlier research has demonstrated that wheel angles have an
impact on the component's service life (Kashyzadeh and Farrahi, 2023; Liu et al., 2023).
Yadav et al. (2016) designed and analysed a steering knuckle component using forged steel
EN 47, considering an average vehicle weight of 1240 Kg. The steering knuckle was
modelled with Creo (Pro-E) 2.0 while static analysis was carried out using ANSYS
workbench 15.0. Maximum total deformation of 0.89651 mm, maximum directional
deformation (X-axis) of 0.62675 mm, maximum principal stress of 70.295 MPa, maximum
shear stress of 62.111 MPa, Maximum equivalent Von-mises stress of 112.25, maximum
equivalent elastic strain of 0.00069023 and maximum shear elastic strain of 0.00080745 were
obtained. Apart from the improved yield strength of this material, the mass density (7700
kg/m®) and corrosion properties were some of the possible flaws of the material for steering
knuckle application. In a similar study were mild steel and mild steel with nickel composite as
well as average vehicle weight of 1240 Kg was used, directional deformation of 0.392,
0.21422 and 0.3534 mm at X, Y and Z-axis, total deformation of 1.8643 mm, equivalent
elastic strain of 0.026808, maximum principal elastic strain of 0.021241 and equivalent VVon-
mises stress of 4467.6 MPa were obtained. However, mass density of the materials was also a
setback.

Dusane et al. (2016) conducted analysis on All Terrain Vehicles (ATV) steering knuckle. The
CAD model was developed using CATIA V5 while ANSYS 12 was used to perform static on
aluminium alloys 6061-T6 steering knuckle frame and EN8 material for the spindle. With
mass density of 2700 Kg/m3 and tensile yield strength of 276 MPa, both aluminium 6061-T6
alloy and EN8 were found to be better materials for steering knuckle due to good physical and
mechanical properties as well as lightweight.

237
March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

Kashyzadeh, K. R. (2023) conducted static analysis on a composite steering knuckle,
assuming a road condition characterized by roughness and manoeuvres. The in-service
driving condition of the vehicle model was simulated using multi-body dynamics (MBD)
method, and the imposed loads on connection points of the steering knuckle to different
components of the suspension system were extracted considering various maneuvers. CATIA
software was used in developing the steering knuckle model by applying coordinate
measuring machine (CMM) data. The results revealed that increase in tungsten carbide led to
increase in the strength of the steering knuckle under purely axial loads (normal stress
criterion) while increase in this substance resulted in a decrease in the strength of the parts
subjected to shear loads (shear stress criterion). It was observed that the application of metal
matrix composite is not suitable for this super critical component, based on the conditions of
the study.

This research seeks to explore for ideas to decipher failure analyses (static analysis) of all
kinds that the automotive industry is requesting from manufacturing lines in big quantities
with respect to steering knuckles as applicable to Toyota Camry LE saloon car. In other
words, a static structural analysis of a typical hub steering knuckle with respect to in-service
loading effects on the geometric model, with specific attention on mass density and yield
strength of the component material. It makes sense that the steering knuckle would benefit
greatly from optimization for either volume or weight. In the same vein, the goal of a static
analysis of the steering knuckle is to determine the maximum stresses and deformation that
can occur under various conditions, including braking force, load transfer during acceleration
and braking, etc. The outcome of will play a critical role in shape optimization which is a
unique face sort by manufacturers in the synthesis of such product with enormous
functionality and reliability.

2. Materials and Method

Steering Knuckle is an element of the suspension of the automobile that is used for turning
and the wheel. The steering knuckles are where the suspension and steering systems and the
front wheels converge. They provide the attachment points for the upper and lower control
arms or struts and lower arms, the tie-rod ends, and the spindle and/or hubs to which the
wheels are mounted. The steering knuckles allow the wheels to move vertically as the
suspension reacts to road irregularities and horizontally in response to steering input. The
knuckle was modelled in SolidWorks 2018. The steering knuckle shown in Figure la was
modelled after the Toyota Camry LE saloon car. The aluminium alloy A356.0-T6 assigned to
the steering knuckle model had mass density of 2670 kg/m® as physical property, and tensile
strength (ultimate) >= 234 MPa, tensile strength (yield) >= 165 MPa, elongation at break >=
3.5%, shear modulus of 27.2 GPa, shear strength of 143 MPa, tensile modulus of 72.4 GPa
and hardness (Brinell) of 70-105 as its mechanical properties. The knuckle was modelled in
SolidWorks 2018 and then Analysed by ANSYS R15.0 workbench. This study investigated
the hub type steering knuckle. Several multi-translated loads (lateral and multiaxial forces) act
on the knuckle in static condition and are illustrated in Figure 1b follows.
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BrakingForce

Steering Moment

Hub bearing

Braking Force

Figure la: Steering knuckle model Figure 1b: Forces acting on the steering
knuckle

Part assembly drawing of the steering knuckle with dimensions are shown in Figure 2 while
mesh visualization of the steering knuckle is presented in Figure 3. The ANSYS workbench
mechanical meshing was used with fine relevance centre and slow transition of element, with
a total of 116048 nodes and 76870 elements. Solid mesh was selected as the type of mesh
while blended curvature based mesh was employed as the type of mesher.
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Figure 2: Sketches for steering knuckle with dimensions
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Figure 3: Mesh visualization of the steering knuckle

2.1. Loads/Forces Acting on the Steering Knuckle

There are two major type of loads acting on the steering knuckle which includes tensile and
compressive load, and other forms of multi-translated loads (lateral and multiaxial forces).
The stress due to these loads can be achieved using the following formulas:

Tensile load (P,) = Tensile stress * Area 1)

Compressive stress (P.) = Compressive stress x Area

(2)

Inertia load is another form of load acting on the steering knuckle which is due to the inertia
of moving parts. The inertia load can be derived from the following expression in Equations 3
and 4:

Inertia load (F,) = w?R [COSH + %Cos(ZH)] (3)

pAtLsin(0+0)

Bending load (Fp) = >

N (4)
The force of resistance per unit area, offered by a body against deformation is known as
stress. This is given by Equation 5:

Stress (0) = S (5)
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Inertia bending load sets up a stress which would be tensile on one side of the steering
knuckle and compressive on another side and this changes sign each half revolution (Babu et
al., 2014). The bending moment at any section from the small end is given Equation 6:

x x?
M=zli-% ©)

The stress could be computed using the following Equation 7:

M
Op =7 (7)
1
M—Ext (8)
I =419 x t* (9)

The steering knuckle is subject to a number of multi-translated loads (lateral and multiaxial
forces) which are highlighted as follows:

i.  Load on Hub Bearing
ii.  Steering Moment
iii.  Braking Force

The analysis attempts to investigate the impact of these forces on the model. A static
structural analysis was carried out to determine the impact of the several loads and moments
on the knuckle. The model was done on SolidWorks 2018 while the analysis was done on
ANSYS 2019 R1.

i.  Load on the Hub Bearing

The load on the Hub is the load of the car, evenly distributed into the four tyres. The
load model used for the analysis was 1606 Kg assumed to be dead weight of the car,
therefore the total weigh on the knuckle hub was given by 1606/4 = 401.5Kg. The
total force on the hub was recorded as (This force acted in the Z direction):

401.5 X 9.81 = 3938.715N.

ii.  Steering Moment

A small steering force of 50N is usually required to turn the steering arm. Therefore,
the moment from the force is multiplied by the perpendicular distance of 108mm. The
moment was calculated as:

50 X 108 = 5400N.mm

iii.  The Braking Force
The Braking force on the wheel was calculated using Equation 10.

mv?

2D

Where F is the braking force, m is the mass of vehicle =1606Kg, v is the velocity of
vehicle (maximum) = 44.44(160Km/h) and D is the braking distance =100m

F= (10)
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4015 x 44447
N 2% 100

Braking moment = F xd = 3964.63 X 70.04 = 277,524.73N.mm

= 3964.63

Gravity was enabled to take proper account of inertia. The model loads of the steering
knuckle under static condition is shown in Figure 4, while load summary of the steering
knuckle model is presented in Table 1.

50.00

Figure 4: Model loads of the steering knuckle under static condition

Table 1: Load summary of the steering knuckle model

Object Name Fixed Steering Braking Moment Hub Loading
Support Moment

State Fully Fully Defined Fully Defined Fully Defined
Defined

Geometry 3 Faces 1 Face 2 Faces 1 Face

Type Fixed Moment Moment Force
Support

Suppressed No No No No

Define By Vector Vector Components

Coordinate System

X Component

Y Component

Z Component -3938.7N (ramped)
Magnitude 5400. N-mm 277,524.73
(ramped) N.mm
(ramped)
Direction Defined Defined
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Mechanical failures in automobile are often attributed to wear and tear of two moving parts of
a vehicle in contact, poor design or manufacturing defects, lack of proper inspection or
maintenance etc (Ikpe et al., 2016a). The analysis of steering knuckle component in this study
was done with ANSY'S Workbench 15.0. The load applied to the steering knuckle component
was determined based on what is obtainable in literature. According to these papers, the
average weight of vehicles is assumed to be 1606 kg. This weight is directly applied to all
four knuckles, resulting in a weight of 401.5 kg on each wheel. This translates to an average
force of 3041.1 N on each wheel, taking into account the acceleration due to gravity. The
knuckle is also subject to multi-translated loads (lateral and multiaxial forces) such as braking
force, moment, lateral force, and steering force, as well as loads in the X, Y and Z directions.
The results of these analyses are presented in Table 2.

Table 2: Results summary of static analysis

Object Name | Equivalent Total Equivalent Maximum Maximum
Stress Deformation | Elastic Strain Principal Shear Stress
Stress
Scope
Scoping Geometry Selection
Method
Geometry All Bodies
Definition
Type | Equivalent Total Equivalent Maximum Maximum
(von-Mises) | Deformation | Elastic Strain Principal Shear Stress
Stress Stress
By Time
Display Time Last
Calculate Yes
Time History
Suppressed No
Integration Point Results
Display Averaged Averaged
Option
Average No No
Across
Bodies
Results
Minimum | 1.3995e-004 0. mm 6.0614e-009 | -14.045 MPa | 8.0273e-005
MPa mm/mm MPa
Maximum | 36.079 MPa | 6.9036e-002 | 5.0853e-004 | 45.388 MPa | 19.665 MPa
mm mm/mm
Minimum Value Over Time
Minimum | 1.3995e-004 0. mm 6.0614e-009 | -14.045 MPa | 8.0273e-005
MPa mm/mm MPa
Maximum | 1.3995e-004 0. mm 6.0614e-009 | -14.045 MPa | 8.0273e-005
MPa mm/mm MPa
Maximum Value Over Time
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Minimum | 36.079 MPa | 6.9036e-002 | 5.0853e-004 | 45.388 MPa | 19.665 MPa
mm mm/mm

Maximum | 36.079 MPa | 6.9036e-002 | 5.0853e-004 | 45.388 MPa | 19.665 MPa
mm mm/mm

Considering the theory of Von-mises failure criterion, material component is said to be in a
state of failure if the Von mises stress resulting from the applied force exceeds the material
yield strength. However, if the Von-mises stress value is below the material’s yield strength, it
the material is believed to possess more strength that can accommodate further forces before
it finally yields (lkpe et al., 2016b; Ikpe and Owunna, 2017). This relates to the theory of
material elasticity which state that a given material under loading material can accommodate
more loads/forces as long as its elastic limit is not exceeded. Considering maximum Von-
mises stresses value (36.079 MPa) obtained for the steering knuckle model in this analysis
and yield strength (165 MPa) of the Aluminium alloy A356.0-T employed as the steering
knuckle material, the equivalent maximum simulated Von-mises stress obtained for the
materials is below the yield strength of the A356.0-T materials, which implies that the
component may likely not fail under the applied load and condition of the simulation. The
equivalent maximum simulated VVon-mises stress profile is shown in Figure 5. This led to a
total deformation of 0.069033 mm as shown in Figure 6 as well as directional deformation
(Bending along the Z-axis) of 0.010135 mm as shown in Figure 7. This implies that said
deformation may not have any catastrophic effect on the steering knuckle component, as there
is still room to accommodate additional forces/loads before it finally yields or fails.

36.079 Max
32.07

28.062
24.053
20.044
16.035
12.026
8.0177
4.0089
0.000138

50.00

Figure 5: Plot of equivalent VVon-mises stress profile
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Figure 6: Plot of total deformation profile

022121
I -0.030185
— -0.03825
-0.046314
-0.054378
0.062442 Min

Figure 7: Plot of directional deformation (bending along Z-axis) profile

When the steering knuckle undergoes internal external and external forces due to vibration,
steering displacement, temperature, corrosion etc, stress is induced on the material which
eventually translates into strain deformation. This is characterized by geometric deformation
representing the relative displacement between particles in the material. The said deformation
can be considered elongations due to distortion of atoms within the metal lattice, and are
dependent on the direction of forces/loads (Etuk et al., 2019). In extreme conditions where the
vehicle is exposed to uneven road surfaces characterized by potholes and speed bumps, the
steering knuckle may be prone to cyclic loading which induces fluctuating stresses, elastic
strains, tensile stresses etc, on the knuckle system that may results in bending deformation and
possibly leads to fatigue. The simulated maximum equivalent elastic strain profile is shown in
Figure 8. This led to a maximum principal stress (¢ > o > ¢ 1 2 3) of 44.587 MPa as shown
in Figure 9, which are stresses corresponding normal stresses acting on the principal planes of
zero shear stress. These planes are perpendicular to the principal directions upon which the
principal stresses act.
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131
| 4.0876e-5
2.0439e-5
1.89064

50.00

Figure 8: Plot of equivalent elastic strain profile

50.00

Figure 9: Plot of maximum principal stress profile

Although very insignificant from the beginning, shear stress is induced on the steering
knuckle at each corning cycle made by the steering members, and however tends to be
significant after the component might have been exposed to thousands and millions of
vibrational and frequency cycle, occasioned by the constant exposure to multi-translated loads
(lateral and multiaxial forces) acting on the vehicle suspension system. The simulated
maximum shear stress profile as shown in Figure 10 was obtained as 19.871 MPa, which is
the load/force per unit area that tends to cause deformation of the steering knuckle by slippage
along the planes parallel to imposed stresses.
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50.00

Figure 10: Plot of maximum shear stress profile

Factor of safety plays a vital role in mechanical engineering designs, as users of engineering
components oftentimes overload the components beyond their design limit which eventually
exposes the component to premature failure during service condition. However, selection of
low Factor of Safety (FOS) in engineering design implies that such design may not always
meet its design life expectancy due to poor design considerations and low integrity and vice
versa (Ikpe and Owunna, 2019). Considering the colour distribution chart on the steering
knuckle model shown in Figure 11, royal blue colour is observed to be predominant, followed
by lemon colour designated by a value of ten (10) at the mid-section, with little traces of
orange colour (with a value of 2.293) at the base. Red colour designated by zero is observed
to appear as the least value on the colour profile. Following the colour band on the model,
royal blue which has a maximum value of 15 dominates the model, indicating that if FOS of
about 15 is selected for the design of a steering knuckle, the final product will have a better
quality than when FOS of 10, while steering knuckle designed with FOS of 10 will have a
better quality than the same component designed with FOS of 2.293 which happens to be the
least on the colour profile in Figure 11. However, it should be noted that a given steering
knuckle with higher FOS implies a better quality which comes at a higher cost.

E 2.2933 Min
o

50.00

Figure 11: Plot showing factor of safety profile
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4. Conclusion

In this study, multiaxial non-proportional random analysis of a typical hub steering knuckle
was successfully conducted with respect to in-service loading (lateral and multiaxial loads)
effects on the geometric model. The aluminium alloy A356.0-T6 assigned to the steering
knuckle model in this study had mass density of 2670 kg/m* which could provide a reasonable
fuel reduction in auto applications. The maximum Von-mises stress was recorded as 36.079
MPa, with maximum principal stress of 45.388 MPa and shear stress of 19.665 MPa. An
average FOS of 10 as well as maximum FOS of 15 was obtained in the current state of the
analysis. Except at the bottom bolt hole where SOF was just about 2.5. The maximum total
deformation of the model is 0.069mm. The directional deformation in the Z-axis indicated the
bending of the member under the influence of the applied forces, with maximum bending of
0.06242mm. The maximum Von-mises stress value was observed to be less than the yield
strength of Aluminium alloy A356.0-T employed in the analysis, indicating that the steering
knuckle model still had the strength to withstand additional forces before yielding. This was
due to average value of 10 selected as the FOS which implied that a better material with
optimum physical, mechanical and thermal properties was employed which could withstand
the in-service loads/forces acting on the steering knuckle during service condition. Moreover,
proper boundary conditions well as quality mesh. This was observed to influence the rest of
the parameters that were analysed in this study such as the total deformation, directional
deformation (bending along Z-axis), equivalent elastic strain, maximum elastic stress as well
as the maximum shear stress. Considering the aforementioned findings obtained from this
study, the following recommendations could help manufacturers improve the quality of
conventional steering knuckle for optimum vehicular performance:
i.  From the colour distribution profiles of the steering knuckle mode, lemon and blue
colour represented by a value of 10 and 15 were identified as the average and better
FOS. Therefore, manufacturers adopting the analytical conditions presented in this
study should aim at a FOS between 10 and 15. On the other hand, while FOS with
higher values may incur additional cost, it should be borne in mind that FOS lower
than recommended value can compromise the quality and performance of the
component during service condition.

ii.  Also, manufacturers should take cognisance of physical, mechanical and thermal
properties of materials selected for steering knuckle application, as the longevity of the
component even in rough terrains also depend on the material properties.

iii.  Lightweight materials should also be considered for steering knuckle application, as
this will provide an ideal fuel saving scenario during service condition of the vehicle.
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ABSTRACT

Scientists have drawn creative inspiration from nature for centuries. Swarm intelligence, an
essential branch of artificial intelligence, has emerged to simulate the laws of nature and the
social behavior of insects or animals. Metaheuristic algorithms are used successfully in wide
application areas as they offer potential solutions for complex optimization problems.
Metaheuristic algorithms inspired by swarm intelligence have become very popular due to
their flexibility and robustness. In recent years, researchers influenced by natural phenomena
have proposed many different swarm-based metaheuristic algorithms and applied them to
real-world problems in different application fields. In this study, performance analysis of four
swarm-based metaheuristic algorithms, namely Harris Hawk Optimization (HHO), Moth
Flame Optimization (MFO), Salp Swarm Algorithm (SSA), and Whale Optimization
Algorithm (WOA), was performed and the results were comparatively examined. The
performances of these algorithms were tested for twelve different benchmark functions in four
different types, namely multi-dimension unimodal, fixed-dimension unimodal, multi-
dimension multimodal, and fixed-dimension multimodal. The results obtained for the
different benchmark functions were analyzed according to the best value, mean value, and
standard deviation values. When the results were evaluated, it was seen that the HHO
algorithm obtained more promising results for the selected benchmark functions than the
other three algorithms. These algorithms and their many different versions can be effectively
applied to solve many search and optimization problems.

Keywords: swarm intelligence, optimization, continuous optimization problem.

1. INTRODUCTION

Optimization is the process of finding the most suitable solution for a problem among
potential solutions. Since real-world optimization problems have become difficult, it has
required the development of more effective solution methods. Some of the researchers use
classical optimization methods to solve these optimization problems. In many optimization
problems, classical optimization is insufficient. For this reason, metaheuristic optimization
algorithms have been proposed. With the advancement of science, the need for metaheuristic
optimization algorithms in different application areas is increasing. The increase in data
volume in real-world problems makes it difficult to solve problems. Metaheuristic
optimization algorithms are used to solve NP-hard problems, which are a set of optimization
problems that cannot be solved in a polynomial at a time [1]. These algorithms provide
optimal or near-optimal solutions for NP-hard problems in an acceptable time. Metaheuristic
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optimization algorithms have many advantages: i) They do not need gradient information. ii)
They do not require knowledge of the characteristics of the search space and are independent
of the problem. iii) They have a strong search capability [2]. Therefore, these algorithms are
effectively used for solving many different real-world problems, for example; fake news
detection [3], feature selection [4], social network analysis [5], medical diagnosis [6, 7],
parameter optimization [8, 9], etc.

Metaheuristic optimization algorithms, whose efficiency has been verified in many areas,
are examined in 3 different classes: evolution-based, physics-based, and swarm-based
algorithms. Evolution-based algorithms are inspired by the laws of evolution in nature.
Genetic Algorithm [10], Differential Evolution [11], and Evolutionary Strategy [12] are the
most well-known of these evolutionary-based algorithms. Physics-based algorithms are
metaheuristic algorithms inspired by the laws of physics. In the literature, there are many
algorithms inspired by different laws of physics: Tabu Search [13], Big-Bang Big-Crunch
[14], Gravitational Search Algorithm [15], Water Cycle Algorithm [16], Ray Optimization
[17], and so on. The inspiration for swarm-based algorithms is the social behavior of different
species in nature. The best-known swarm-based algorithms are Particle Swarm Optimization
(PSO) [18] and the Ant Colony Optimization (ACO) [19] algorithm. PSO was proposed
inspired by the movement of flocks of birds. ACO mathematically modeled the ants' search
for the shortest path to reach the food source. Grey Wolf Optimizer [20], Tunicate Swarm
Algorithm [21], Grasshopper Optimization Algorithm [22], Elephant Herding Optimization
[23], Manta Ray Foraging Optimization [24], Artificial Bee Colony [25], Firefly Algorithm
[26], Butterfly Optimization Algorithm [27], and Krill Herd Algorithm [28] are the other
algorithms based on swarm intelligence.

In this study, performance evaluation of Harris Hawk Optimization (HHO), Moth Flame
Optimization (MFO), Salp Swarm Algorithm (SSA) and Whale Optimization Algorithm
(WOA) algorithms has been performed. Twelve benchmark functions of four different types
were used to analyze the efficiency of the algorithms. The results obtained with the four
algorithms examined were compared in terms of best, average, and standard deviation values.
At the same time, the convergence curves obtained by the algorithms for these continuous
functions are also examined.

The remainder of the article is organized as follows. HHO, MFO, SSA, and WOA are
discussed in detail in the second part. In the third chapter, information about twelve
continuous optimization problems is given and the results obtained with algorithms based on
swarm intelligence are analyzed comparatively. Finally, the results are given in the fourth
section.

2. BACKGROUND OF THE ALGORITHMS
2.1. Harris Hawk Optimization (HHO) Algorithm

The HHO algorithm is modeled inspired by the hunting, exploring, and attack strategies of
Harris hawks. Since HHO is a population-based, gradient-free technique, it can be applied to
any optimization problem with an appropriate formulation [29].
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The Harris hawks are the candidate solutions in HHO, and in each stage, the best candidate
solution is taken into account as the intended prey or nearly the best. The Harris hawks in
HHO perch haphazardly in certain places and wait to spot prey using two different techniques.
They perch based on the positions of other family members (to be close to them when
attacking) and the rabbit, which is modeled in Eq. (1) for the condition of q < 0.5, or perch on
random tall trees (random locations inside the group's home range), which is modeled in Eq.
(1) for the condition of g > 0.5. This is true if we assume an equal chance q for each perching
strategy [29].

Xrana ) — rlerand(t) - ZTZX(t)l q= 0.5 (l)

X(t+1)= {(Xrabbit(t) — X, (t)) —1r3(LB +1,(UB —LB)) ¢ < 0.5

where X(t + 1) indicates the position vector of hawks with the next iteration t, Xrapbit(t)
refers to the rabbit position, X(t) is the current position vector of hawks. Random numbers
inside of (0,1), ry, ry, I3, I'4, and q are updated after each iteration. The variables’ upper and
lower bounds are displayed in LB and UB. The hawk named Xang(t) was chosen at random
from the present population and X, is the average location of the current hawk population. Eq.
(2) determines the hawks’ average position [29]:

N
1 (2)
Xn(®) =3 ) Xi(®
i=1

here N is the total number of hawks and X;(t) represents the locations of each hawk in
iteration t. The escape behavior of a prey causes a significant loss of energy. This fact is
represented by Eq. (3) with the following model of prey energy [29].

E = 2Ey(1— %) ©)

The prey always tries to get away from dangerous circumstances. Assume that r represents
the likelihood of the prey fleeing successfully (r<0.5) or failing to escape successfully (r >0.5)
prior to the surprise pounce. The rabbit still has enough energy when r > 0.5 and |[E| > 0.5, and
it tries to flee by making a series of erroneous hops, but ultimately is unable to. This Harris
hawks attempt is modeled by Eq. (4) and (5):

X(t + 1) = AX(t) - El]Xrabbit(t) - X(t)l (4)
AX(t) = Xrappic (t) — X(t) (5)

here J = 2(1 — rs) is the rabbit’s random leap strength during the fleeing process, rs is a
random value inside (0,1), and AX(t) is the difference between the rabbit’s position vector and
the current location in iteration t. To mimic the nature of rabbit locomotion, the J value
fluctuates at random during each repetition. The flowchart of the HHO algorithm is
represented as in Fig 1.
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[ Harris Hawks track and detect the prey ]
¥

[ Generate initial population of Harris Hawks ]
]
-[ Calculate the fitness value of Harris Hawks (Min of agen) ]

NG

fer

Update the position of the

X {best design wariable}
each Harris Hawk

and its fiitness walue

Fig. 1. The HHO algorithm flowchart

| The location of rabbit |

2.2. Moth-Flame Optimization (MFO) Algorithm

Moths are elegant insects that closely resemble the butterfly family. The most intriguing
aspect of moths is their unique nighttime navigational strategies. They have evolved to use
moonlight to fly at night. For navigation, they used a technique known as transverse
orientation. The candidate solutions in the proposed MFO method are assumed to be moths,
and the variables in the problem are the locations of the moths in the space. The population-
based nature of the MFO method requires that the set of moths be represented in a matrix as
in Eq. (6) [30]:

My Mype o myq (6)
M - H . H H H
Mp1 My o Mya

here d is the quantity of variables and n is the number of moths (dimension). The MFO
algorithm, which approximates the global optimal of the optimization problems, is defined as
a three-tuple in Eq. (7):
MFO = (I,P,T) (7)

A random population of moths and accompanying fitness values are generated by the |
function. The moths are moved around the search area via the P function. When the
termination requirement is satisfied, the T function returns true; otherwise, it returns false.
Using Eq. (8), each moth's position in relation to a flame is updated after initialization [30].

M; = S(M;, F) (8)

here, the spiral function is denoted by S, the jth flame is denoted by F;j, and the ith moth is
denoted by M;. The MFO algorithm’s definition of a logarithmic spiral is as follow in Eqg. (9):

S(M;, F;) = D;.eP".cos(2nt) + F; (9)
D is calculated in Eq. (10):

D; = |F; — M;| (10)
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here M; defines the ith moth, F; for the jth flame, and D; for the ith moth’s distance from the
jth flame. The flowchart of the MFO algorithm is represented as in Fig 2.

I Define the parameters of the algorithm I

I Generate initial moths randomly I

T
]
I Calculate the fitness functions and tag the best positions by flames |

I Update flame number, t, and r I

| Calculate D for the corresponding moth I

I Update M(i, j) for the corresponding moth |

| Report the best position among the moths |

Fig. 2. The MFO algorithm flowchart

2.3. Salp Swarm Algorithm (SSA)

The Salp Swarm Optimization Algorithm, often known as SSA, is a meta-heuristic
optimization technique developed by Mirjalili et al. in 2017. It is based on the salps' swarming
behavior when foraging in the water. While searching for food, the salps create linear or
circular colonies that are headed by the salp at the front; this salp is the leader salp, and the
others are the followers. Firstly, by solving the following equation, the leader Salp could alter
his position. The SSO algorithm converts this mechanism into a mathematical model using
Eqg. (11) [31]:

Xi = {Ai + rl(( XTinax - Xrinin)rZ + Xrinin 3 = 0 (ll)
1= P . . .
Al — rl(( Xinax — Xrlnin)rz + Xrlnin r3< 0

__ Axiter ., 12
i=12,..,D; r =2e (ax _iter) (12)

Two random numbers between 0 and 1 are r, and rs. The problem dimension is defined
with D. An SSA coefficient called r; enables the balancing of the exploitation and exploration
processes. The extrema of the ith dimension of the solution space are X! .. and X%,.,.. X} is the
ith dimension of the leader salp location, A’ is the ith dimension of the prey position. Eq. (13)
is used to modify the position of the follower [31].

1, .
X5 = E(X,‘n +Xh_1), m=12,..,N (13)
here N is the total number of salps, and X, and x},_, are the locations of two neighboring
salps. The SSO algorithm’s flowchart is shown in Fig 3.
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[ Initialize the SSA parameters l
¥
[ Generate randomly initial population of N Salps l

[ Evaluate the fitness of every salp and sort in the ascendant order the ]

¥

[ t=0; While (t<Maxt) ]'—

W ves
No
-[ Update rl by Eq (2) ]

———

[ Update the position of the ] [ Update the position of the leading ]

follower Salp by Eq (3) Salp by Eq (1)
— |

[ Evaluate the fitness value of each salp's position ]
']
[ Update Z*, the position of the leading Salp ]

B

t=t+l J—

¥

L oz ]

Fig. 3. The SSA algorithm flowchart

2.4. Whale Optimization Algorithm (WOA)

A meta-heuristics algorithm WOA is suggested by Mirjalili and Lewis (2016) introduced
this approach for optimizing numerical issues. WOA was particularly influenced by the social
interactions and bubble-net hunting of humpback whales in the ocean. The mathematical
model of the WOA algorithm, inspired by the social interactions and hunting techniques of
humpback whales in the oceans, is expressed as follows [32].

Based on the positions of each agent, the search agent (humpback whale) randomly seeks
out the optimal solution (the prey). Rather than the best search agent, we use a random search
agent to update the position of a search agent throughout this phase. The search agent will
subsequently be forced to move away from a reference whale if |A| > 1, as determined by Eg.
(16). The mathematical framework for this phase is as follows [32]:

D= |E*Xrand_)_()| (14)
Xt+1)=X,gna—A*D (15)

here 4 and C are coefficient vectors, and X,,,4 is a randomly chosen position vector drawn
from the current population. Moreover, the equations of 4 and C that can be utilized to
determine the ideal search agents are as follows:

A=2%dx+7—ad (16)

C=2x7 17)
here a drops linearly from 2 to 0 over the course of iterations, and # is a random vector
with a range of [0, 1].
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Xt+1)=X@®) -4 D (18)
here t denotes the current iteration, X is a solution’s position vector, 4 and C denote
coefficient vectors, and X’ denotes the location of the best solution, as indicated in Eq. (16)

and Eg. (17). In the second phase the following mathematical equations define the helix-
shaped movement of humpback whales to define the position between whale and prey [32]:

X@®)—AxD if p< 0.5 (19)

X(t+1) —{ .
D" x eb! x cos(2ml) + X’ if p= 0.5

here | is a random value between [-1, 1], b is a constant defining the shape of the

logarithmic spiral, and D" = |X7(¢) — X(¢t)| indicates the distance between the whale and the
prey (best solution so far). The mathematical model that explains how humpback whales
move in a spiral-shaped pattern while also swimming in a diminishing circle around their prey
is as follows. The likelihood of using any of these two approaches to update the positions of
whales is represented by the number p. We assume that there is a 50% chance that one of the
two strategies will be chosen. p is then a random number between [0, 1]. Fig. 4 displays the
flowchart of the WOA algorithm.

./ _H\.

™\
Start
/

A

Initialize the whale population
n: X, i=1,23,...n

[ Initialize a, A, C, max_iter
D‘-

Obtain initial best search agent by
calculating fitness of each agent.

Ne P<05

Y

Elsei\

P>=0.5

Update the position of
Yes A ol 1 Yes. | current search agent by
Equations 5 and 6
Update the position of

current search agent by
Equations 7 and 8

Elseif Update the position of
Yes A<l Yes— | current search agent by
Equations 1 and 2

No- L] -t

No

G

Y

r . "
t=t+1l |w Yes é&

Cson)
Fig. 4. The WOA algorithm flowchart

3. EXPERIMENTAL RESULTS

In this section, the results obtained with HHO, MFO, SSA, and WOA, the details of the
benchmark functions, the parameters of four different optimization algorithms, and their
values are examined. To evaluate the performance of HHO, MFO, SSA, and WOA, twelve
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different benchmark functions including multi-dimension unimodal, fixed-dimension
unimodal, multi-dimension multimodal, and fixed-dimension multimodal functions were
used. The properties of the benchmark functions are given in Table 1. In Table 1, the dim
column represents the dimension of the benchmark function. The range shows the lower and
upper bounds. Moreover, the optimum column represents the optimal global value. The
benchmark functions in Table 1 are minimization problems and are divided into four different
groups. f1-f3 functions are multi-dimensional unimodal functions. f4-fg functions are fixed-
dimension unimodal functions. f;-fg functions are multi-dimensional multimodal and fio-f1
functions are fixed-dimension multimodal functions.

Table 1. The details of benchmark functions

Multi-dimension unimodal benchmark problems

Name Equation Dim Range Optimum

Zakharov b b b 30 [-5,10] 0

fl(x) = Z x? + (Z 0.5ix,)2 + (Z 0.5ix,)*
[ i=1 i=1

=1

Rosenbrock 30 [-30,30] 0

D
£ = Y [100(x; + 1 —x7)° + (x; — 1)?]

Step 30 | [-100,100] 0
ﬁ@—zm+wf

Fixed-dimension unlmodal benchmark problems

Trid b 10 [-100,100] -210
_M@=Z@L4Y—Zﬁ&—1
=2
Dixon-price 2 [-10,10] 0
ﬁ@)—@y—n2+§}@x—wloz
Booth fo(X) = (g + 2%, — 7)2 + (2%, + x, — 5)2 2 [-10,10] 0
Multi-dimension multimodal benchmark problems
Griewank D2 D . 30 [-600,600] 0
(x) = 1+Z : —Hcos(—l)
f7 4000 1 ] Vi
1=
Langermann

E@—me< Z@
l D
—A;)? |cos| m ) (x; — A;)?

Schwefel 1< 30 [-500,500] | -12,569.5
fo0) = =5 D xisin(/IxD)
i=1
Fixed-dimension multimodal benchmark problems
Goldstein fio(x¥) = [14 (g + x5 + 1)2(19 — 14%x; + 3x7 2 [-2,2] 3
price — 14x, + 6x;,%, + 3x2)][30

+ (2x, — 3x,)%(18 — 32x; + 12x%
+ 4x, — 36x1%, + 27x2)]

Styblinski 12 10 | [55] -391.66
tank fil = EZ(x;* — 16x7 + 5x;)
i=1
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Holder table -19.208

f12(x) = — |sin(x;)cos(y;)exp( )

" Vxi+ x5 2 [-10,10]
™

In order to make a fair evaluation, these algorithms were applied to twelve benchmark
functions under the same conditions. The number of populations and the maximum number of
iterations were set as 30 and 500, respectively. Each of the four swarm intelligence-based
optimization algorithms were run independently for each benchmark function 30 times. The
control parameters of HHO, MFO, SSA, and WOA are shown in Table 2.

Table 2. The parameter setting

Algorithms Parameter
HHO p=15
MFO b=1
SSA czand cz random numbers between [0,1]
WOA a=1[0,2]
b=1

The best, mean and standard deviation values obtained from these algorithms are given in
Table 3. Rank values in the table are calculated according to the average value obtained from
the algorithms. Total rank represents the performance of HHO, MFO, SSA, and WOA relative
to the average value. While the total rank value of the algorithm that achieves the best value
for the comparison function is 1, the rank of the algorithm that gives the worst value is 4. The
total rank values of the remaining algorithms are between 1 and 4. According to Table 3, in
the fy, fp, T4, 7, fo, and f1; functions, the HHO algorithm achieved better results than MFO,
SSA, and WOA. The MFO algorithm obtained the best value for fs, fg, f10, and f;, functions.
The best value for f; and fs functions have been obtained with SSA. In twelve benchmark
functions, 6 times HHO, 4 times MFO, and 2 times SSA obtained the best values as seen in
table 3. According to the values in the table, the sum rank value of the HHO algorithm is
better than the other three algorithms. For this reason, it has the best total rank value.
According to this table, WOA has the worst rank. It is also seen that the total rank values of
MFO and SSA are the same.

The convergence curves obtained with HHO, MFO, SSA, and WOA for the seven
benchmark functions are given in Fig. 5.

Table 3. Comparison of results obtained with HHO, MFO, SSA, and WOA for benchmark
functions

No. HHO MFO SSA WOA

F1 Best 3.85E-62 1.44E+02 6.33E+01 2.85E+02
Mean | 3.32E-38 2.33E+02 8.24E+01 3.93E+02
Std. 1.82E-37 4.02E+01 1.63E+01 4.63E+01
Rank 1 3 2 4

F2 Best 2.38E-05 7.09E+01 2.34E+01 2.69E+01
Mean | 5.96E-04 4 58E+03 4.44E+01 2.75E+01
Std. 4.34E-04 1.13E+04 2.85E+01 2.48E-01
Rank |1 4 3 2

F3 Best 1.47E-08 3.49E-01 3.66E-07 8.20E-02
Mean | 1.29E-05 1.23E+00 2.40E-06 1.87E-01
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Std. 1.17E-05 4.52E-01 7.14E-06 5.28E-02
Rank 2 4 1 3

F4 Best -210 -209.99 -209.504 -209.989
Mean | -210 -209.87 -208.093 -209.678
Std. 3.50E-07 1.24E-01 2.50E+00 3.39E-01
Rank |1 2 4 3

F5 Best 4,75E-17 3.70E-32 2.99E-16 5.80E-13
Mean | 2.67E-11 3.70E-32 7.71E-14 2.25E-10
Std. 3.25E-11 0.00E+00 8.89E-14 2.46E-10
Rank |3 1 2 4

F6 Best 4.83E-09 0.00E+00 1.45E-16 6.40E-07
Mean | 1.96E-06 0.00E+00 5.32E-14 1.37E-04
Std. 1.78E-06 0.00E+00 5.44E-14 8.95E-05
Rank |2 4 1 3

F7 Best 0.00E+00 0.00E+00 2.21E-13 0.00E+00
Mean | 0.00E+00 4.68E-03 9.58E-12 1.23E-03
Std. 0.00E+00 3.63E-03 1.05E-11 2.80E-03
Rank 1 4 2 3

F8 Best -4.16E+00 -4.16E+00 -4.16E+00 -4.16E+00
Mean | -4.14E+00 -4.15E+00 -4.13E+00 -4.14E+00
Std. 1.42E-02 7.16E-03 2.26E-02 1.22E-02
Rank |2 1 4 2

F9 Best -11731.5 -9645.32 -8545.25 -11731.2
Mean | -11656.6 -8612.49 -7439.24 -11204.3
Std. 2.38E+02 4.35E+02 4.44E+02 5.58E+02
Rank 1 3 4 2

F10 Best 3.00E+00 3.00E+00 3.00E+00 3.00E+00
Mean | 3.00E+00 3.00E+00 3.00E+00 3.00E+00
Std. 6.40E-11 1.89E-15 2.86E-14 7.31E-07
Rank 3 1 2 3

F11 Best -391.662 -391.662 -391.662 -391.66
Mean | -391.662 -379.41 -353.493 -391.635
Std. 1.13E-04 8.89E+00 2.49E+01 1.63E-02
Rank |1 3 4 2

F12 Best -19.2085 -19.2085 -19.2085 -19.2085
Mean | -19.2085 -19.2085 -19.2085 -19.2085
Std. 2.13E-12 8.47E-15 1.56E-14 2.11E-08
Rank | 3 1 2 4

Sum Rank 21 31 31 35

Total Rank 1 2 2 3

259
March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

Zakharov ) Rosenbrotk

L
S .
-
AN
! j‘\\
__\1
H‘—.
X
i
JL\
|
f j B
—_
|
L

Iteration
Boath - Grinwank
¥

Fitnes:
Fitness

nnnnnnnn

noss

L . |—HHO —ssA |
- = - -- — mm.;;" - 2 P o : M F O — WOA

Fig. 5. Converge curve of competitive swarm-based metaheuristic algorithms

4. CONCLUSIONS

In parallel with the developments in computer science, many different metaheuristic
optimization algorithms have been proposed for the solution of complex optimization
problems. In order to overcome the disadvantages of classical optimization methods, there are
many metaheuristic optimization algorithms inspired by the events in nature. In this study, the
performance of four different swarm-based metaheuristic algorithms (HHO, MFO, SSA, and
WOA) that have been proposed, inspired by the feeding, hunting, and movement behavior of
living creatures in nature, was evaluated. Twelve different benchmark functions of four
different types (multi-dimension unimodal, fixed-dimension unimodal, multi-dimension
multimodal, and fixed-dimension multimodal) were used to evaluate the effectiveness of these
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algorithms. The results obtained for the twelve different functions with HHO, MFO, SSA, and
WOA were analyzed according to the best value, mean value, and standard deviation values.
Experimental results show that it achieves better performance with HHO than other
algorithms.

The hybrid algorithms can be proposed by combining the advantage of the swarm-based
optimization algorithms used in this study with different algorithms. Different versions of
each algorithm can be developed to solve different optimization problems.
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ABSTRACT

One of the important conditions required in order for the structure to carry the external loads
safely is the prevention of buckling. Under the influence of compressive loads, it is essential
to consider the buckling problem of structural elements, which are thin compared to their
length. Otherwise, although the compressive force acting on the structure is safe according to
the allowable stress, it may cause the structure to collapse due to buckling. When examining
buckling problems, the maximum force that the structure can carry without buckling is
investigated, which is called the critical buckling load, thus ensuring that the external forces
acting on the structure are less than the critical buckling load, keeping the structure safe.
There are two modes of elastic instability, one of them is bifurcation of equilibrium that seeks
a solution using the classical buckling theory, and the other is limit equilibrium, which
requires snap-through buckling research. These modes depend on the state of the loading and
the geometry of the structural element. For example, straight beams subjected to axial
compression load exhibit a bifurcation buckling mode, while shallow arches that carry
transverse loading mainly by compressive axial forces exhibit a snap-through buckling mode.
In the snap-through buckling analysis, pre-buckling deformations are taken into account and
the problem is handled as geometrically nonlinear. Shallow arches exhibiting snap-through
behavior are frequently used in macro or micro dimensions in various fields of engineering
such as civil, mechanical, and aviation.
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In this study, the snap through buckling problem of circular shallow arches with pinned
support at both ends, under the effect of uniformly distributed vertical load, is investigated
within the framework of the Euler Bernoulli beam theory. To solve this problem, firstly, the
nonlinear differential equations are converted into nonlinear algebraic equations by using the
finite differences method. Then, the nonlinear algebraic equations obtained are solved
numerically using the Newton-Raphson method. In the solution of the problem, the effect of
the modified slenderness ratio, which is a geometric parameter, on the snap-through buckling
behavior should be examined. It is stated that the absence of buckling or the observance of a
purely snap-through behavior depends on the values of the modified slenderness ratio. In this
study, critical buckling loads are calculated for various values of the modified slenderness
ratio of shallow arches.

This study provides insight about the design of the geometry of shallow arches, and
contributes to their development through the improvement of knowledge about shallow
arches.

Keywords: shallow arch, snap-through buckling, nonlinear equations, modified slenderness
ratio

Acknowledgements: This work was supported by Yildiz Technical University Scientific
Research Projects Coordination Unit. Project Number: FYL-2022-5167

264
March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

YIELD RESPONSES OF WHEAT (TRITICUM AESTIVUM L.) TO EXOGENOUS
APPLIED MORINGA LEAF EXTRACT (MLE)

Muhammad Adnan Arshad

University of Agriculture Faisalabad, Faculty of Agriculture, Department of Agronomy,
Faisalabad, Pakistan.

ORCID ID: https://orcid.org/0000-0002-5905-7250
Asif Igbal

University of Agriculture Faisalabad, Faculty of Agriculture, Department of Agronomy,
Faisalabad, Pakistan.

ORCID ID: https://orcid.org/0000-0002-7235-0742
Umair Gull

University of Agriculture Faisalabad, Faculty of Agriculture, Department of Agronomy,
Faisalabad, Pakistan.

ORCID ID: https://orcid.org/0000-0002-2261-8202
Muhammad Abdullah Saleem

University of Agriculture Faisalabad, Faculty of Agriculture, Department of Agronomy,
Faisalabad, Pakistan.

ORCID ID: https://orcid.org/0000-0002-9900-5471
Saira Jamil

University of Agriculture Faisalabad, Faculty of Sciences, Department of Botany, Faisalabad,
Pakistan.

ORCID ID: https://orcid.org/0000-0003-4635-1941
Abid Shehzad

University of Agriculture Faisalabad, Faculty of Agriculture, Department of Agronomy,
Faisalabad, Pakistan.

ORCID ID: https://orcid.org/0000-0002-0789-1139

ABSTRACT

Wheat is the staple food in Pakistan which is being consumed by the majority of population
on daily basis. In recent years, a decline in wheat production while an upsurgin human
population has been identified as serious threat to food security.

Moringa leaf extract (MLE) is one of the recently introduced bio-stimulant to enhance

growth, yield and stress tolerance in plants. However, availability, shelf life and handling of
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MLE are the hindrances in its adaptability and marketing. A field experiment was conducted
to evaluate the efficiency of MLE as bio-stimulant on wheat productivity. Experiment was
performed at Agronomy Research Farm, University of Agriculture Faisalabad using
Randomized Complete Block Desing (RCBD) with three replicates to allocate the treatments.
Data for different parameters was recorded and analyzed at 5% probability of LSD test.
Treatments included were (T,;=Control, T,= Priming with 3% Dry MLE, Ts= Priming with
5% Dry MLE, T4= Priming with 3% fresh, Ts= Priming with 5% Fresh MLE, Ts=Foliar spray
of 3% Dry MLE T,= Foliar spray of 5% Dry MLE, Tg= Foliar spray of 5% Dry MLE, Tg¢=
Foliar spray of 5% Dry MLE). MLE either fresh or dry performed positively in enhancing the
yield of field. Increase in wheat yield was observed in all treatments as compared to control.
Highest wheat yield (4680.0 kg h™) was recorded from treatment where 5% fresh MLE was
applied as foliar spray which was 19.54% more as compared to control (3846.7 kg h™). in
addition, significantly the highest spike length, no. of productive tillers, grains per spike,
biological yield, harvesting index, leaf area index, leaf area duration and crop growth rate
observed were also increased in comparison to control. It is recommended from the current
experiment to use 5% fresh MLE spray on wheat to enhance its production in an economic
way.

Keywords: Wheat, MLE, Priming, Foliar application, Spray
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ABSTRACT

Increasing animal population in Pakistan is exerting pressure on agriculture sector to explore
more sources and utlizing them more efficiently to feed the animals.
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Livestock in under nurished in the country due to less production potential and poor
management practices by the farmers for fodder crops. Maize (Zea mays L.) is an excellent
fodder crop because of its rapid growth, succulency, digestibility, outstanding quality and
great productive potential. Optimal seed rate and harvesting interval of all fodderes play
significant role in quality determination as delayed harvesting results in increased fiber
contents with decreasing proteins. Therefore, a field experiment was conducted to investigate
the effect of different seeding rates and harvesting interval on the forage yield and quality of
maize (Zea mays L.) at Agronomic Research Area, University of Agriculture, Faisalabad
during summer season, 2021. The experiment was conducted using Randomized Complete
Block Design (RCBD) with factorail arrangemnet and replicated thrice. The experiment was
comprised of two factors; seeding rate and harvesting interval. The treatments of seeding rates
used were S$;=80 kg ha™, $,=100 kg ha™ and S3=120 kg ha™ while harvesting intervals were
H;=55 days after sowing (DAS), H,=65 days after sowing and Hs=75 days after sowing.
Mazie variety “Pak Afgoi” was sown by hand drill with keeping 30cm row to row distance.
Agronomic and quality factors were measured using standard methods and data collected was
analyzed statistically using Fisher’s analysis of variance technique. Differences in treatment
means were compared by using Tukey’s test at 5% level of significance. The results showed
that seeding rate and harvesting interval significantly effected the agro-qualitative traits of
forage maize. The maximum fresh weight per plant, dry weight per plant, fresh forage yield,
dry matter percentage, dry matter yield and crude protein were obtained from the treatment
where seeding rate of 100 kg ha™® was used and the crop was harvested at 65 days after
sowing.

Keywords: Maize, Seed rate, Harvesting interval, Fodder, Forage
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ABSTRACT:

Plant biotechnology was promoted to express the foreign antigen in plant tissues as
edible vaccine. Vaccination was the best known and most successful application of
immunological principles to human health. 'Recombinant DNA technology had already
radically altered the field of vaccines. They understand better how our body interacts with
microbes at the molecular level. Molecular biology also facilitates the development,
production and delivery of safe and effective vaccines

In this study, CT-B gene was cloned into plant expression vector. The plasmid
PCAMBIA was constructed by inserting the coding region for CT-B from PRK2013 together
with pBluescript 1l KS between the Bam H1 and EcoRI in the sites of PGA643 plant
transformation vector and expressed in the plasmid (PCAMBIA). Here the study is to
investigate the possibilities of cholera toxin B subunit to be used as a carrier of peptide
vaccine by genetic approach. Agrobacterium tumefaciens is capable of infecting intact cells
and introduces one of several copies of the transformed DNA in to the plant genome.
Agrobacterium tumefaciens strain (LBA4404) is carrying the plasmid (pCAMBIA 1301) and
will be used for the transformation studies. Constructed plasmid which contains the gene was
transferred from its host E.coli strain (DH5a) in to Agrobacterium tumefaciens (LBA4404) by
triparental matting method. In triparental matting E.coli harbouring plasmid (PRK2013) will
be used as a helper. The result revealed the presence of 11.6 kDa CT-B antigen in constructed
plasmid and experimentally confirmed. The transformed gene expression was used for the
edible vaccine preparation in Banana Callus.

Keywords:Cholera, Vaccine, P CAMBIA, Gene Transfer,
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ABSTRACT

Continuous entomological monitoring of Cullicoides spp., was performed in Serbia from
2015 to 2019 on the basis of the Guidelines on how to conduct entomological examinations
for the monitoring and control of blue tongue diseases in the territory of the Republic of
Serbia, have so far yielded significant results related to biodiversity and seasonal dynamics of
these insects Serbia. The research we have done so far has contributed to mapping the
geographical distribution of the species we encounter as well as the variations in the number
of populations in different years. As monitoring continues, we receive new valuable data
every year that will help predict the movement of these insects on the basis of climate
condition and enable preventative action to be taken to counteract them. Insects were
collected using CDC light traps without dry ice and determination of Culicodes was
performed by morphometric method recommended by the Italian National Reference Centre
for Exotic Diseases CESME, Reference Laboratory for Bluetongue OIE, IZSAM from
Teramo, lItaly. In the Vojvodina Province, the presence of Cullicoides spp was found in
38.46% samples in Novi Sad, in Pan¢evo in 44.18%, Subotica 59.25% and Sombor 40.90%.
We did not detect the presence of Cullicoides spp. n the epizootiological area of Zrenjanin.
During examination we detected next species: C. circumscriptus, C. deltus, C. fasciipennis, C.
furcillatus, C. griseidorsum, C. lupicaris, C. nubeculosus, C. obsoletus, C. pallidicornis, C.
parotti, C.picturatus, C. pulicaris, C. punctatus, C. scoticus i C. subfasciipenni. Similar species
were also found in border countries Hungaria, Croatia and Romania. Culicoides spp from to
Obsoletus complexes, established at 60.05%. Males were found in 22.84% samples; non-
pigmented (young) females in 67.97%, females taking the blood at 7.39%, and 1.35% were
pregnant females. Culicoides spp. from Pulicaris complexes were found in 38.85% samples.
Among tested samples, males were found in 18.91% samples, non-pigmented (young)
females in 71.72%, females taking 9.09% and 1.11% pregnant females. Other types of
Culicoides are set up in less than 10% of the examined samples. Usually, we have an average
season distribution for these insects from April to October.

Keywords: Culicoides sp., biodiversity, season distribution, north part of Serbia (\VVojvodina)
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ABSTRACT

Background Studies have demonstrated the presence of gut dysbiosis (alterations in gut
bacterial homeostasis) secondary to spinal cord injury in dogs. The dysbiosis is thought to
impair recovery by decreasing the production of short-chain fatty acids which play a role in
suppressing inflammation within the central nervous system.

Objective Therefore, targeting gut dysbiosis could have significant therapeutic value in the
management of spinal cord injury. The purpose of this study is to determine if gut dysbiosis
occurs in dogs with spinal cord injury. Another area of potential intervention interest is in
situations of spinal injury where there is an urgent need to generate new neurons. To arrive at
these observations, the authors examined how Polenoplasmin and diet solve paralysis in
dogs.

Materials and methods The most common cause of spinal problems in dogs is trauma. We are
currently assessing whether indoles can also stimulate formation of neurons in dogs with
paralysis.

Results We found that gut microbes that metabolize tryptophan-an essential amino acid-
secrete small molecules called indoles, which stimulate the development of new brain cells in
dogs, also demonstrated that the indole-mediated signals elicit key regulatory factors known
to be important for the formation of new neurons.

Conclusion This study is another intriguing piece of the puzzle highlighting the importance of
lifestyle factors and diet. The link between the health of the microbiome and the health of the
brain shows how microorganisms in the gut solve paralysis, gut microbe secreted molecule
linked to formation of new nerve cells in paralyzed dogs.

Keywords: gut dysbiosis, indole, paralyzed dog, Polenoplasmin.
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ABSTRACT

Research was conducted on a sample consisting of 42 red deer antlers from hunting grounds
in Hungary. The parameters that were analyzed (length of antlers, circumference of the
antlers, length of brow tines, length of tray tines, circumference of coronets, circumference of
below the coronets, number of tine ends and the weight of the antlers) were measured
according to the propositions adopted by the The International Council for Game and
Wildlife. The aim of the paper was to determine the absolute and mean values of the length of
antlers, the circumference of the antlers, length of brow tines, length of tray tines,
circumference of coronets, circumference of below the coronets, number of tine ends and the
weight of the antlers, as well as the existence of mutual dependence between certain
parameters of reed deer trophies. Using the method of descriptive statistics, the mean values
were obtained. Using the method of descriptive statistics, the mean values of the length of the
left and right antlers were obtained, and it was determined that the left antler was slightly
more developed in the observed population. Namely, the mean value of the length of the left
antler is larger, while the mean values of the length of tines are almost the same. The results
of Pearson's correlation showed a statistically significant positive correlation between certain
morphometric parameters of the antlers, such as the length of the antlers and brow tines.
However, the results of Pearson's correlation showed, also, a statistically significant negative
correlation between certain morphometric parameters of the antlers, such as the length of the
antlers circumference of the antlers.

Keywords: red deer, antlers, morphometry, trophy, morphometric characteristics
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Introduction

Red deer (Cervus elaphus hippelaphus L.1758) is part of the large ruminant family
(Cervidae), and belongs to a group of hunting game that can not found in all areas.
Historically, the reduction of forest areas and significant biotope changes have caused this
game to have a smaller area of distribution. It inhabits most of Europe. In Europe, red deer is
mostly found in areas around rivers such as the Danube, Sava, and Drava, and in large forest
areas in Hungary, Croatia, Serbia, Romania, Austria, Germany. It also lives in Poland, the
Baltic States, and Scandinavia. It is extremely numerous in Great Britain and Spain. Of
course, it is also found on the American continent, Africa, Asia. Today, in many areas,
intensive reintroduction of deer is being carried out in the habitats where it used to be. When
it comes to Central Europe, it can be said that Hungary has the largest population of this
game.

Red deer is an attractive hunting game, basicly because of its specific antlers. Hunters are
specialy interested in trophy of the reed deer. It does not have a particularly wide span
between its horns, and this allows it to move more easily in the forest, where it lives most of
the time. The height of the body at the withers is from 120 cm to 150 cm, and the length of the
body is 225-275 cm.

The aim of this paper is to analyze the antlers of the deer, awarded with a gold medal. In the
available literature, there is no data on the analysis of only gold medal trophies. The aim of
the paper was to determine the absolute and mean values of the length of antlers, the
circumference of the antlers, length of brow tines, length of tray tines, circumference of
coronets, circumference of below the coronets, number of tine ends and the weight of the
antlers, as well as the existence of mutual dependence between certain parameters of reed deer
trophies.

Analyzing 96 deer trophies at the exhibition in Njitra, held in 1990, Hell and Bako$ (1991)
determined that the average length of the antler was 110.28 cm, the length of brow tines 38.97
cm, length of tray tines 36.62 cm. The circumference of the coronets, on average, was 26.51
cm.

On a sample of 110 trophies, Garaj (1993) determined that the average length of the antlers is
104.60 cm, the length of brow tines 36.10 cm, the length of tray tines 36.80 cm. The
circumference of the coronets, on average, was 23.30 cm. Studying the trophies of red deer,
which lived in similar climatic conditions as the deer whose trophies studied in this study,
Degmeci¢ (2010) found that the average length of the antlers was 105.74 cm, and the average
length of brow tines 47.54 cm. The average value of the circumference of the coronets was
25.89 cm.

Dogmaci¢ and Florijanc¢i¢ (2014) determined that the maximum length of the antlers is 121.00
cm. The authors also examined red deer that lived in similar conditions as the deer whose
trophies we examined. In an extremely extensive study on the characteristics of red deer
antlers, they concluded, on a sample of 41 deer, that the average length of the antlers (in deer
that lived in the wild and had 6 tines) was 66.117 cm, and in those from the fenced hunting
grounds it was 54.98 cm. When it comes to ten-year-olds individuals from the free nature had
an average antlers’ length of 84.50 cm, and from the fenced area 77.51 cm.

Novakovi¢ (1999) reports that the length of tray tine at the age of five years is 35.90 cm, and
the length of the brow tine is 39.50 cm. When it comes to 12-year-old individuals, the average
length of the brow tine is 42.40 cm, and the lenght of the tray tine one is 39.0 cm. UroSevi¢ et

273
March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

al. (2018) studying the morphological characteristics of deer antlers in mountain and lowland
hunting grounds found that there is a very significant statistical difference in the length of the
left antler, between horns from hilly and plain hunting grounds. The same statistical
significance was found in the right antlers. The maximum length of the left antler of the
lowland red deer was 119.4 cm, and that of the mountain reed deer was 123.5 cm. When it
comes to the length of the right antlers, its maximum value in lowland red deers was 115.6
cm, and in mountain red deers 117.0 cm. The circumference of the left coronet had a
maximum value of 29.8 cm in red deer from plains, and 29.7 cm in mountain reed deers.
When it comes to the circumference of the right coronet, the maximum value in red deers
from plains was 30.0 cm, and in mountain 29.9 cm.

Studying deer trophies from Deliblatska pescara (Serbia), Bradvarovi¢ (2017) reports that the
maximum length of the left antler is 119.00 cm with its circumference of 21.0 cm. For the
right antler, the maximum length was 116.40 cm with a maximum circumference of 30.0 cm.

Stepanova and Argunov (2016) state that the maximum length of a deer antlers, with 6-7
tines, in Yakutia, Siberia (Russia), is 92.0 cm. In the same individuals, the circumference of
the cotonets was between 23-29 cm, and the circumference of the antlers was 11-17 cm.
UrosSevi¢ (2015) determined that the average length of the antlers, in a sample of 50
individuals, in deer from lowland hunting grounds in the northwest of Serbia, is 97.93 cm, and
the right antler is 97.72 cm. The average length of the left brow tines was 37.96 cm, and the
right one was 37.27 cm.

Rajsky et al. (2003) determined that the average length of the antler, with a deer aged 12
years, was 100.8 cm. The brow tine, at that age, had an average length of 36.2 cm. The
average circumference of the coronets was 26.1 cm.

Material and Methods

In this study, the morphometric parameters of gold trophies of red deer shot in hunting
grounds in Hungary, in the period from 1960 to 1966, were analyzed. The research was
conducted on a sample consisting of 42 antlers. Evaluating was done by authorized CIC
experts, and confirmation was done at official hunting trophy exhibition in Budapest (1971).
The parameters that were analyzed were measured according to the propositions adopted by
the CIC - The International Council for Game and Wildlife. The trophy lists were publiched
in book ,10 ev aranyermes trofeai“. Observed parameters were length of antlers,
circumference of the antlers, length of brow tines, length of tray tines, circumference of
coronets, circumference of below the coronets, number of tine ends and the weight of the
antlers. The data were first processed using the method of descriptive statistics, then the
Pearson correlation method was used to determine the dependence between the observed
parameters. The collected data were processed with the Statistical Package for the Social
Sciences (SPSS) for Windows Release 17.0.0 software.

Results

The lengths of the left antlers ranged from 99 cm to 123.60 cm, and the lengths of the right
antlers ranged from 96 cm to 126.5 cm. Using the method of descriptive statistics, the mean
values of the length of the left antlers M=110.04 cm, SD=7.14365 and the length of the right
antlers M=109.72cm, SD=7.04830 were obtained (table 1).
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The lengths of the left brow tines ranged from 31.50 cm to 58.20 cm, and the lengths of the
right brow tines ranged from 25.50 cm to 55.30 cm. Using the method of descriptive statistics,
the mean values of the length of the left brow tine M=42.2429 cm, SD=5.52913 and the
length of the right brow tine M=41.3857cm, SD=6.16638 were obtained.

The lengths of the left tray tines ranged from 26.30 cm to 61.90 cm, and the lengths of the
right tray tines ranged from 33.00 cm to 62.10 cm. The average lenths were calculated, and
the mean values of the length of the left tray tine was M=44.6905 cm, SD=7.43646 and the
length of the right tray tine was M=44.7905 cm, SD=7.42526.

Table 1. Descriptive statistical indicators for some elements of trophies

Std.
N | Min Max Mean Deviation
Length of left antler 42 199.00 | 123.60 | 110.0429 7.14365
Length of right antler 42 196.00 [ 126.50 [ 109.7262 7.04830

Length of left brow tines 42 131.50 | 58.20 42.2429 5.52913
Length of right brow tines 42 125.50 [ 55.30 41.3857 6.16638

Length of left tray tines 42 126.30 | 61.90 44.6905 7.43646
Length of right tray tines 42 (33.00 [ 62.10 44.7905 7.42526
\Weight of the antlers 42 | 7.72 13.60 9.9326 1.11884

[Number of tine ends on right| > | = o | 1000 | 84286 | 1.48394

antler
'aNn“ﬂrEEer of tine ends on leftf | ¢ 0o | 1200 | 8.1667 1.63672
Valid N (listwise) 42

Table 2 shows descriptive indicators for circumferences. The circumference of left coronets
ranged from 24.2 cm to 31.2 cm, and circumference below left coronets from 10.10 cm to
20.80 cm. The circumference of right coronets ranged from 24.60 cm to 31.60 c¢cm, and
circumference below left coronets from 15.80 cm to 20.70 cm. Using the method of
descriptive statistics, the mean values of the circumference of left coronets were obtained
M=28.57 cm, SD=1.72401; the mean values of the circumference below left coronets were
obtained M=17.72 cm, SD=1.66697; the mean values of the circumference of right coronets
were obtained M=28.7857 cm, SD=1.73607; the mean values of the circumference below
right coronets were obtained M=18.24 cm, SD=1.10787 (table 2).

Table 2. Descriptive statistical indicators for circumferences

Std.
N | Min Max Mean Deviation

Circumference of left coronets |42 |124.20 | 31.20 28.5738 1.72401
Circumference of right 42 |2460 | 31.60 | 28.7857 | 1.73607

coronets
Circumference belowright {5 11580 | 2070 | 182464 | 1.10787
coronets
Circumference below left 42 11010 | 2080 | 17.7226 | 1.66697
coronets
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The results of Pearson's correlation showed a statistically significant correlation between
certain morphometric parameters of the antlers. There is a significant statistical positive
correlation between the lengths of the antlers (r=0.732, p<0.05) and lengths of the brow tines
(r=0.752, p<0.05). Also, positive correlation was found between lenght of the antlers and
lenght of the brow tines, longer antlers have longer brow tines (table 3).

Table 3. Correlations between lenght of some parameters

Length of
Length of | Length of |Length of left| right brow
left antler | right antler | brow tines tines
Pearson ok ok ok
Length of Correlation 1 732 471 454
left antler Sig. (2-tailed) .000 .002 .003
N 42 42 42 42
Pearson ok *
Length of Correlation 132 1 296 390
[right antler Sig. (2-tailed) .000 .057 011
N 42 42 42 42
Pearson wox ok
Length of Correlation Al 296 1 152
left brow tines Sig. (2-tailed) .002 .057 .000
N 42 42 42 42
Pearson ok * ok
Length of Correlation 454 .390 752 1
[I'gg‘; browg;o (2-tailed) 003 011 000
N 42 42 42 42

**_Correlation is significant at the 0.01 level (2-tailed).
*, Correlation is significant at the 0.05 level (2-tailed).

Significant negative correlation between certain morphometric parameters of the antlers was
also found (table 4). According to results, longer antlers have bigger circumference of the

antlers.
Table 4. Correlations between measured trophy elements
Circumferenc
Length of | Length of |Circumferenc| e of right
left antler | right antler |e of left antler antler
Length of Pearson xox * *
left antler Correlation 1 132 -323 -367
Sig. (2-tailed) .000 .037 017
N 42 42 42 42
Length of Pearson - * e
[right antler Correlation 132 1 37 495
276
March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK




4TH INTERNATIONAL LATIN AMERICAN

CONGRESS ON NATURAL AND APPLIED SCIENCES

Sig. (2-tailed) .000 .016 .002

N 42 42 42 42
ICircumference ofPearson_ - 303" 371" 1 219™
left antler Correlation

Sig. (2-tailed) .037 .016 .000

N 42 42 42 42
C;lrcumference ofPearson_ _ 367" - 455™ 719™ 1
right antler Correlation

Sig. (2-tailed) .017 .002 .000

N 42 42 42 42

**_Correlation is significant at the 0.01 level (2-tailed).
*, Correlation is significant at the 0.05 level (2-tailed).

Conclusion

The results of the research showed the absolute values of the length of the left antlers and the
right antlers and tines, the circumference of the antlers and coronets, number of the tines, but
also the existence of mutual dependence between certain parameters of red deer trophies.
Using the method of descriptive statistics, the mean values of the length of the left and right
antlers were obtained, and it was determined that the left antler was slightly more developed
in the observed population. Namely, the mean value of the length of the left antler is larger,
while the mean values of the length of tines are almost the same. The results of Pearson's
correlation showed a statistically significant positive correlation between certain
morphometric parameters of the antlers, such as the length of the antlers and brow tines.
However, the results of Pearson's correlation showed, also, a statistically significant negative
correlation between certain morphometric parameters of the antlers, such as the length of the
antlers circumference of the antlers.
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ABSTRACT

Mastitis in dairy animals is highly prevalent infectious disease causing considerable economic
losses estimated to be $35 billion annually at world level. Various traditional medications
have been used for treatment of mastitis such as herbal, homeopathic and antibiotics. The
increasing microbial resistance and antibiotic failure in the treatment needs to find other
effective ways. The use of nanoparticles-based therapy is cheap with excellent efficacy.
Inorganic metal nanoparticles proved to be helpful in improving the health of udder and teat.
The present study was conducted to check efficiency of Zinc Oxide nanoparticles in the
treatment of subclinical mastitis in cattle. The study was consist of 50 animals divided into
five groups, each having 10 animals. The diagnosis of subclinical mastitic animals was
confirmed on basis of Surf Field Mastitis Test. Evaluation was done by SFMT score, somatic
cell count and milk composition(Fat, Protein and SNF contents) and Draminiski mastitis
detector reading on day 0,day 07 and day 14 post imitation of treatment. Bacteriological
examination was also performed to isolate the bacteria casuing subclinical mastitis. The
results shows there was significant decrease in SFMT score in animals of group treatment 111
in which animals were given amoxicillin 15% along with intramammary infusion of ZnO

nanoparticles. The Draminiski value increases significantly, Somatic cell count decreased and
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milk composition improved after giving combination of non anti antibiotic and antibiotic. As
for as could be ascertained from the available literature, The present study is the first one on
Preparation and evaluation of ZnO nanoparticles cated intramammary infusion for the

treatment of subclinical mastitis in bovines.

Key words: Bovine, sub clinical mastitis, zinc oxide, nano particles, intramammary infusion
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ABSTRACT

In certain areas of animal research summarizations of literature data are needed,
statistical methods dealing for the analysis of summary data from the literature are known as
meta-analysis. The method of meta-analysis is used to combine the result from several
independent studies which have been done in different regions or areas on a specific subject
as qualitative and quantitative and assist to achieve a consensus. The current meta-analysis
was performed to provide the association between prolactin PRL polymorphism with some
productive milk traits in Holstein crossbreed dairy cattle. The data was collected from the
years 2002 to 2021 and a total of 26 published studies were included in milk yield study, 14
studies for protein yield, and 18 studies included for protein content. For the performance of
statistical evaluation four genetic models, dominant; AA + AB versus BB, recessive; AA
versus AB + BB, co-dominant; AA versus BB versus AB were employed to obtain
standardized mean difference (SMD) between genotypes. In this analysis cattle with AB
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versus BB genotype (SMD= 0.289, 95% CI 0.005, 0.573) and a statistically significant
(p<0.05) higher protein yield were found compared to AA versus AB and AA versus BB
genotype. In the remaining cases, the association between prolactin polymorphism and milk
yield and protein content was not statistically significant (p>0.05).

Keywords: Meta-analysis, crossbreed, Polymorphism, co-dominant, PRL, SMD.

1. Introduction

Milk production traits are very important in dairy cattle. Breeding programs are the main
factor in dairy farming to achieve and improve these traits. Genomic selection increases the
efficiency of selection more than traditional methods. Selection methods at the DNA and
quantitative trait locus (QTL) level can assist in speeding up quantitative selection by
diagnosing major genes that control important economic traits [1],[21].

The research on genetics mainly focuses to identify genes with important economicaly
traits. Most studies on dairy cattle have identified genes determining variations in milk
production traits[16]. Meta-analysis represents a statistical test or technique employed to
combine the results of multiple studies into a single estimate. The results of a meta-analysis
increase the precision of estimates of effect, and new hypotheses are established [15]. The
process of milk production is complicated and prolactin is one of the most essential hormones
in this process [12]. PRL genes, which are necessary for the development of mammary glands
and milk production[5] [11]. It produced by the anterior pituitary gland and plays a key role
in lactogenesis, synthesis, regulating the growth of the udder, and secretion of milk proteins in
dairy cows [6]. The prolactin (PRL) gene is found on chromosome 23, is approximately 10 kb
in size, includes 5 exons and 4 introns, and encodes a 199 amino-acid polypeptide [6],[16].
This site plays as a genetic marker for the genetic characterization of cattle populations [16].

The polymorphisms in prolactin (PRL) gene has significant associations with milk traits
cattle [6],[14]. A change of adenine to guanine (A103G) in prolactin gene make a point
mutation, the outcome is two alleles (A and B). Three genotypic patterns AA, BB and AB
were revealed from the digestion of a 156 bp fragment of exon 3 region in the prolactin gene
by Rsal. [18][2]. The present analysis was carry out to combine results from different studies
related to prolactin gene polymorphism and its relationship with protein and milk yield.

2. Material and Methods

The studies related to this research were searched in Scientific journals. For the obtaining
of a standardized mean difference two effect models (the random effect model and the fixed
effect model) are used. Q statistic was employed for estimation of heterogeneity between
studies.
The selection of models defined from the study effect were homogeneous or heterogeneous
and Cohen’s method was used for the standardized mean difference [16].
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In this study, the I? test was conducted with the objective of estimating heterogeneity between

the studies. The random effect model was applied due to the high heterogeneity.
2.1, Data Extraction and search strategy.

The data were extracted and removed errors by authors and a total of 26 published
studies were included in milk yield, 14 studies for protein yield, and 18 studies for protein
content. The important information, involves the author’s name, sample size, the year of
publication, breed, lactation milk yield (LMY, protein yield, genotypes, and country.

Essential criteria were used for data collection and study selection. A comprehensive
search was done among studies published in different languages, journals, and databases on
the association between prolactin (PRL) gene polymorphism with lactation milk and protein
production traits in cattle. A comprehensive search was done with Springer, ResearchGate,
Google Scholar, Wiley, PubMed, and Elsevier for studies.

2.2, Statistical Analysis

The Stata 11.2 software (StataCorp 2001; Stata Statistical Software) was used in this
analysis and P<0.05 was accepted as a significance level. For the gene locus, the database was
arranged individually, and the four methods below were followed:;

- The following four genetic models were selected in this investigation: dominant; AA + AB
versus BB, recessive; AA versus AB + BB, co-dominant; AA versus BB versus AB.

- Two effect models (random and fixed) were used to define the difference between means.

- The standardized mean differences (SMDs) and standard deviation were computed at a 95%
Cl (Confidence Interval) to estimate the capabilities between the three genetic models for
every trait.

- Cohen’s method is used for standardized mean differences( SMD) to assess the effect size.

3. Results and Discussion

In the present meta-analysis, two productive traits (lactation milk yield and protein
yield) were investigated. Each character was analyzed separately, random and fixed effect
models are used and.
Meta-analysis offers a more powerful analysis. When more similar studies have been
performed on a particular subject there is a need for meta-analysis and there will be
differences of opinion in some of these studies. Table 1 contains the statuses of the heritage
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pattern of alleles with the results for heterogeneity, standardized mean difference (SMD) with

a 95% CI, and significances.

Tablel. Results of meta-analysis of the association between PRL polymorphism and milk

traits
Traits n AA Versus AB AA Versus BB AB Versus BB

12 model | SMD | 90% Cl P 12 model | SMD | 90% Cl P 12 model | SMD | 90% Cl P
Lactaion | 26
milk 47.1%* | R 0.011 6074 0.096 | 0.796 | 32.7* | R 0.1 6010 0.022 | 0.470 | 39.9* R 0.087 | -0.063 0.237 | 0.252
yield ' '
Protein 14 _ R R
yield 4.3 F 0057 | 0.125 0.011 | 0.101 | 158 F -0.03 0213 0.146 | 0.717 | 62.2** | R 0.289 | 0.0.005 | 0.573 | 0.046
Protein 18 - R
content 0.0 F 0.006 0.054 0.066 | 0.851 | 0.0 F -0.01 0.145 0.118 | 0.846 | 0.0 F 0.030 | -0.096 0.156 | 0.642

* P<0.10; ** P<0.01; n: number of publication; 1% variation in SMD attributable to

heterogeneity; F: Fixed; R: Random

In the analysis of 26 studies for lactation milk yield (LMY, all genotypes showed no
significant (P>0.05) effect on milk yield. A similar result is obtained by many researchers
[18]. However, the obtained results contradict with obtained by some other researchers
[41,[8], [71,[9], indicating that the polymorphisms of the prolactin gene had an impact on milk
yield.

In protein yield, the association between polymorphisms in prolactin gene and the AB and
BB genotype was found a significant (P<0.05) and it is same as the results were reported by
some authors [4],[8],[20], [10],[21]. However, this result is different from the results reported
by [7]. Considering protein content, no significant association was revealed between prolactin
gene polymorphisms and all genetic models (P>0.05). Similar results were reported by a
number of authors [4],[8], [10],[13],[19]. It is thought that the results obtained in this study
will make a contribution to developing new strategies necessary for breeding dairy cattle. In
accordance with the results obtained from the current meta-analysis, a single significant
association was found between prolactin gene polymorphism and protein yield in the AB and
BB genotypes. No significant associations were observed between milk yield, protein yield,
and protein content. Since various conflicting results have been reported by the authors on this
subject, more studies should be conducted to determine the PRL gene polymorphism and
investigate its impact on milk yield traits. Moreover, to obtain more reliable results, the

genotype x environment interaction should be taken into account, group comparisons should
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be made to minimize outcome variability with more articles, and the usability of the results

obtained by applying the correct statistical model for breeding purposes shouldbe discussed.

4. Conclusions

According to the results obtained from the meta-analysis of this study. The significant
result was found among the polymorphism of prolactin gene and protein yield in AB vs BB
genotype. The non-significant association of PRL polymorphism observed with the genotype
of milk yield and protein content. Several results reported by the authors which were in
contrast with this study. Therefore more study should be done for determination of

polymorphism of PRL gene and its effect on milk production traits.
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ABSTRACT

Diabetes mellitus is a condition that affects the body's ability to produce insulin. DM occurs
when the pancreas is unable to secrete insulin and the body's insulin isn't used properly. The
purpose of the current investigation was to assess how rutin contributes to the reduction of
impaired insulin secretion and glucose metabolism. Antioxidant, anti-inflammatory, anti-
diabetic, cardioprotective, and anti-cancer properties are only a few of the pharmacological
actions of rutin. In this study, 24 Wister rats were used for 28 days. Rats were divided into
four groups, group 1 was the normal control (reared on a normal diet), group 2 was the
negative control (Streptozotocin; 55 mg/kg), group 3 was the reference group (metformin; 250
mg/kg) and group 4 was the treatment group (rutin; 15 mg/kg). The biochemical and
histopathological investigations were used to evaluate the antidiabetic efficacy of the
flavonoid compound rutin. The statistical analysis of variance (ANOVA) was conducted, and
Tukey's test was used to establish the significance between the various groups. The study's
findings showed that rutin improved glycemic and antioxidant status, which prevented
streptozotocin-induced hyperglycemia. Of comparison to the negative control group, the
physical parameters in the Rutin-treated rats were also noticeably improved. Rutin has
restored the pancreatic beta cells' normal shape and active beta cell count, according to a
histopathology study.

Keywords: Flavonoids, dietary flavonoids, type 2 diabetes, insulin signaling, Antioxidant,
Cancer Cardiovascular diseases, Anti-inflammatory
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What is known:

It has documented that dental implant with a high degree of early marginal bone (MBL) loss
are likely to achieve additional increased MBL during function. Moreover, it has been
speculated that an early increased MBL  might be a predictive factor for the subsequent

onset peri-implant inflammatory diseases.

What this study adds:

The present study showed that, after 5 years of function, implants with increased MBL rates at
6 months after loading are likely to achieve additional high values of MBL. No statistically
significant relationship between MBL progression and the onset of peri-implantitis was found,
whereas high MMP-8 levels, 6 months after loading, could have the distinct ability to predict
the onset peri-implantitis.

ABSTRACT

The aim of this retrospective study was to investigate the relationship between the amount of
early bone remodeling, the marginal bone loss (MBL) progression, and the peri-implant
sulcular fluid concentration of active metalloproteinase-8 (a-MMP-8) and incidence of peri-
implantitis during 5 years of implant function.
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Materials and Methods: Clinical and radiographic documentation at implant placement (T0),
at restoration delivery (TR) at 6 months (T1), at 2- (T2) and at 5-years (T5) post-loading
were retrospectively collected. MBL levels/rates (MBLr) and peri-implant sulcular fluid
levels/rates of a-MMP-8 were assessed at TR, T1, T2, and T5. Implants were divided into two
groups: group 1 with peri-implantitis (P+) and group 2 without peri-implantitis (P-). A multi-
level simple binary logistic regression, using generalized estimation equations (GEE), was
used to assess the association between each independent variable and P+. Receiver Operating
Characteristics (ROC) curve was used to evaluate an optimal cut-off point of T1 MBL degree
and a-MMP-8 level to discriminate between P+ and P- implants.

Results: A total of 80 patients receiving 80 implants [39 implants with a laser-microtextured
collar surface (LMS) and 41 implants with a machined collar surface (MS)] were included.
Periapical radiographs and a software package were used to measure MBL rates. Peri-implant

sulcular Implant fluid samples were analyzed by a chairside mouth rinse test, (ImpIantSafe®),

in combination with a digital reader, (ORALyzer®). Twenty-four implants (6 with LMS, and
18 with MS) were classified with P+. No statistically significant association was found
between the amount of early bone remodeling, MBL progression, MBLr, and incidence of
peri-implantitis. Implants with a-MMP-8 levels >15.3 ng/mL at T1 presented significant
influence on the probability of P+.

Conclusion: The amount of early. marginal bone remodeling cannot be considered as
indicators of the subsequent onset of P+, whereas high a-MMP-8 levels, 6 months after
loading, could have the distinct ability to predict P+.

KEYWORDS: Implants; MMP-8; Peri-Implantitis; Prognosis; Marginal Bone Loss; MBL;
Periodontal Indices.
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STURUCTURE TECHNIQUES USED IN EXAMPLES OF TRADITIONAL WOOD
CIVIL ARCHITECTURE: TARAKLI HOUSES

GELENEKSEL AHSAP SiVIL MIMARLIK ORNEKLERINDE KULLANILAN YAPIM
TEKNIKLERI: TARAKLI EVLERI

Ozlem OZKAN ONUR
DUZCE UNIVERSITESI

ORCID NO: 0000-0002-4110-4936

OZET

Bat1 Karadeniz mimarisinin nitelikli 6rneklerini olusturan Sakarya iline bagli Tarakli ilgesi,
iklimsel ve topografik ozelliklerinin etkisiyle organik dokuda sekillenerek 6zgiin dokusunu
korumus bir Osmanli yerlesimidir. Orman alanlarinin yogun bulundugu bolgede yer almasi
ahsap malzemenin kullanim amacini ortaya ¢ikarmistir. Ahsap hafif, kolay islenebilmesi ve
taginabilmesinden dolay1 en ¢ok tercih edilen yapit malzemeleri arasindadir. Ayn1 zamanda
dogayla uyumlulugu, geri dontistimiiniin kolayligi, yiiksek mukavemetli ve kullanim émriiniin
uzun olmast geleneksel Tiirk mimarisinde onemli yer tutar. Bu c¢alismada, Tarakli’nin
geleneksel mimarisinde kullanilan yapim teknikleri ve malzemesi incelenmistir. Ahsap yap1
duvarlarinda uygulanan tastyict sistemlerinin yiik etkisi altinda calisma bi¢imine gore
siiflandirilmasi yapilmistir. Diisey tasiyici olarak temel duvarlar1 ve ahsap catkili duvarlari,
yatay tasiyici olarak tavan ve yer dosemeleri, yap1 ortii sistemleri ve yap1 elemanlart hakkinda
bilgi verilerek, fotograflarla desteklenmistir. Geleneksel sivil mimarlik Grneklerinde
kullanilan ahsap malzeme, ahsap yapilarda yapimnin omurgasini olusturmaktadir. Bu nedenle
ahsabin yapida diisey ve yatay yiiklere karsi dayanim gostermesi, sekil degistirmemesi ve
uzun siire ayakta kalmasi da yapi iskeletinin degerini belirleyen niteliklere bagli oldugunu
ortaya ¢ikarmistir. Geleneksel mimarinin 6zgiin niteliklerinin korunmasi, siirdiiriilebilirligi
acisindan yapilarda kullanilacak ahsap malzemenin 6zelliklerinin iyi bilinmesi ve tasariminin
1y1 yapilmasi gereklidir.

Anahtar Kelimeler: Ahsap Yapi, Diisey Tasiyici, Tarakli, Yatay Tasiyici.
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ABSTRACT

Tarakl district of Sakarya province, which constitutes qualified examples of West Black Sea
architecture, is an Ottoman settlement that has preserved its original texture by being shaped
in organic texture with the effect of climatic and topographic features. The fact that it is
located in the region where forest areas are dense has revealed the purpose of use of wood
material. Wood is among the most preferred building materials due to it is light, easy to
process and transportable. At the same time, its compatibility with nature, ease of recycling,
high strength and long service life have an important place in traditional Turkish architecture.
In this study, the construction techniques and materials used in the traditional architecture of
Tarakli were examined. The load bearing systems applied on wooden building walls have
been classified according to the way they work under the influence of load. The load bearing
systems applied on wooden building walls are classified according to the way working under
the influence of load. By providing informations about foundation walls as vertical carriers
and timber framed walls, structure cover systems and structure elements have been
investigated and supported in which cases caused by deterioration was investigated and
supported with photographs. The wood material used in traditional civil architecture examples
forms the backbone of the structure in wooden structures. For this reason, it has been revealed
that the woods of resistance to vertical and horizontal loads in the building, it is not
deformation and long standing depend on the qualities that determine the value of the
structure. In terms of the preservation and sustainability of the original qualities of traditional
architecture, it is necessary to know the properties of the wood material to be used in the
structures and to design it well.

Keywords: Wooden Structure, Vertical Carrier, Tarakli, Horizontal Carrier.

1. INTRODUCTION

Tarakli district of Sakarya province, which constitutes qualified examples of West Black Sea
architecture, is an Ottoman settlement that has preserved its original texture by being shaped

in organic texture with the effect of climatic and topographic features.
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The fact that it is located in the region where forest areas are dense has revealed the purpose
of use of wood material. Wood is among the most preferred building materials due to it is
light, easy to process and transportable. At the same time, its compatibility with nature, ease
of recycling, high strength and long service life have an important place in traditional Turkish
architecture. In this study, the construction techniques and materials used in the traditional
architecture of Tarakli were examined. The load bearing systems applied on wooden building
walls have been classified according to the way they work under the influence of load
Foundation walls and timber framed walls as vertical carriers, ceiling and floor coverings as
horizontal carriers, building covering systems and building elements are provided and

supported with photographs.

2. IN TRADITIONAL TARAKLI CIVIL ARCHITECTURE CONSTRUCTION
TECHNIQUE

Depending on the conditions of the region and the knowledge and skills of the craftsmen,
different carrier systems were applied in the traditionally built wooden structures. Therefore,
they are classified in different ways in terms of architecture and carrier. Depending on the

load-bearing systems of wooden structures and the way they work under load,

2.1. Vertical Carriers

2.1.1. Foundation Walls

The foundation walls of the buildings were made of rubble stones with mud mortar. The
thickness of the foundation wall varies between 50-80 cm, and the height of the entrance floor
varies between 2.5 m and 5 m. The garden floor continues outside the entrance facade. On the
upper floors, the wooden pillow, which is placed on wooden blocks, is placed on the stone
wall. As shown in Figure 1. rubble stone wall samples and in Figure 2. rubble stone

foundation sample are given.
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Figure 2. Example of rubble stone foundation.

2.1.2. Wooden Framed Walls

The filling of the wooden skeleton in traditional houses is mud brick. Vertical loads in
buildings reach the foundation by transferring from the top log to the bottom with the contact
of horizontally extending logs supported at their ends. As shown in the figure, an example of
the wall detail of the wooden structure is given. Wooden pillows of 18/18 and 20/20 cm are
first placed on the stone walls. The dimensions of the main pillars of the walls of the upper
floor are 14/14, 16/16/ or 18/18cm square sections. As shown in the Figure 3. Examples of

wall details are given.
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Figure 3. Example of wall detail of wooden structure.
On wooden frame walls, the posts are placed at intervals of 1.20 - 1.50 meters in the
dimensions of 15/15, 14/14, 12/12 at the corners, 12/12 and 10/10 inside. Intermediate struts
are arranged 40 - 50 cm apart in the application of the framework element and filling
products. Round or square cross-section buttresses are usually inserted into the struts at a 60°
angle. In buildings with low floor heights, the pier angles are reduced to 45°. The main pillars
are placed at 1.5-2 m intervals on the corners and window edges of the buildings. There are
caps on the main headings. Struts and headings are joined to each other with nails. The second
important part of the skeleton of the structures, after the pillars, is the buttresses. It is placed at
an angle of 60° with the pillow by using it in different ways. The lengths of the buttresses are

variable and they are formed from sections such as 8/12, 10/14 cm.

Plaster is applied in a different way on wooden frame walls filled with adobe. Plastering the
straw-added mud plaster by applying directly to the surfaces. Thinner mud plaster application
with flax tow and lime added. As shown in the Figure 4. It is the bagdadi plaster technique,
which is applied on the laths, where thin boards, called Baghdadi, are nailed at intervals of

2.5-3.5 cm.
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Figure 4. A Mud plastered application example of the facade of the building.

Wooden frame blocks filled with adobe in buildings are directly plastered on mud plaster with
straw added on the inner and outer surfaces. As shown in the Figure 5. An Example of mud

plastered application the facade of the building is given.

Figure 5. An Example of mud plastered application the facade of the building.

As shown in the Figure 6. An Example of the bagdadi plaster technique applied to the facade
of the building is given. It is formed by the plaster mortar sticking to the surface by entering

between the laths.
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Figure 6. An Example of the bagdadi plaster technique.

The upper floor fagcade of the building is covered with a 2.5 cm thick solid wood, parallel to
the wooden pads, on the surface of the wooden skeleton. As shown in the Figure 7. Examples

of wooden covered facades are given.

Figure 7. Examples of wooden covered facades.
2.2. Horizontal Carriers
2.2.1. Floors
In wooden frame structures, carrier beams arranged in the same direction are applied in
different sections and intervals, obtained from round or sawn wood, according to the load and
span they carry. The spans of the carrier beams are 3.50 — 4.00 m and their spacing is 40 — 60
cm. As shown in the Figure 8. an example view of the installation of floor beams on a wooden

base is given. The wooden beams forming the floor on the upper floors are 8/14, 10/15 ¢cm in
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cross section and and placed on the base at 1-2 m intervals. 3 cm thick, 20-30 cm wide woods
are used for floor coverings. Boards, the length of which does not exceed 1 m, are nailed to
the beams side by side without overlapping and passing through. As shown in the Figure 8.
An Example of the wooden beams of the roof of the building and the tile underlayment is

given.

Figure 8. Example of ceiling covering.

As shown in Figure 9. Example of various types of wooden ceiling coverings are given.

Figure 9. Examples of ceiling covering.

There are empty spaces on the ground floors, such as stony barns and warehouses, whose
workmanship is not meticulous compared to other floors. The ground floors of the buildings

generally were left as soil. As shown in the Figure 10. Examples of soil ground are given.
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Figure 10. Example of soil ground.

The floors of the upper floors of the buildings are usually wood coated. As shown in the

Figure 11. Examples of wooden flooring are given.

Figure 11. Examples of wooden flooring.

2.2.2. Roofs
In general, cradle roof type is encountered in houses with hipped roofs and outer and inner
sofas in houses with middle sofa. As shown in the Figure 12. Examples of hipped roof and

gable roof are given.

Figure 12. Examples of gable roof and hipped roof.
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In all buildings, the cantilever distance of the eaves generally varies between 50 — 70 cm.

They are made with and without motifs. As shown in Figure 13. Examples of eaves of the

buildings are given.

Figure 13. Examples of eaves.

2.3. Structure elements

2.3.1. Overhangs

The overhangs of the buildings are usually formed by the 50-100 cm outward protrusion of
the floor beams from the main walls. The console is designed with struts or bolstered
overhangs. Cantilever overhangs are created by extending floor joists outward from the

structure. As shown in Figure 14. Examples of overhangs of the buildings are given.

Figure 14. Example of overhangs.

The overhangs consisted of rooms or sofas. In order to enrich the sofa, provide a more

comfortable place, and increase the upper floor area, overhangs were made. The wooden band

is 30 cm wide, 250 cm long and 2 m high from the ground. The overhangs, which are

generally parallel to the building surface, are designed by placing them on the whole facade,

in the corners of the width of the room or in the middle of the facade as the width of the sofa.
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The overhangs are designed without support, with console support. Some overhangs in front
of the sofa are arranged as balconies. As shown in the Figure 16. Example of overhangs is

given.

Figure 15. Example of overhangs.

2.3.2. Doors

There are double-wing and single-wing wooden doors in historical buildings. Above them are
open cages with iron bars above a window or door. There are double-wing and single-wing
wooden doors in historical buildings. Above them are open cages with iron bars above a
window or door. Double-wing doors are used at the main entrance. The dimensions of the
exterior doors are 120-130 cm wide and 210-230 cm high. Single leaf doors are used indoors.
Door openings are designed towards the interior of the space. As shown in the Figure 16.

Examples of single and Figure 17. Example of double leaf doors are given.

301

March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

Figure 16. Example of single leaf doors.

Figure 17. Examples of double doors.

2.3.3. Windows

Wooden windows are used in the buildings. There are ground floor windows on the thick
stone wall. It has 40*40, 60*60, 90*90 dimensions, with iron railing and glass. Window
widths on the upper floors of wooden structures vary between 70-90 cm depending on the
width. Their height is 170-180 cm and they are winged. According to the width of the surface
where the number of windows is located, it was built in two different ways as flat lintel and
arched. flat lintel windows; should be divided into two and three. In three-paned windows,
upper and middle wings are fixed, lower wings are opened. In two-paned windows, the upper
wing is fixed and the lower wings are opened. As shown in the Figure 18. Examples of flat

lintel windows are given.
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Figure 18. Examples of flat of lintel windows.

Arched windows have two or three panes. This type of windows is used in sofas and iwans in
order to give the facades an aesthetic appearance. The most important feature of arched
windows is the arched shape of the lintel. But its details are similar to other window types. As

shown in the Figure 19. Example of arched windows is given.

Figure 19. Example of arched windows.
3. RESULT
The wood material used in traditional civil architecture examples forms the backbone of the
structure in wooden structures. For this reason, it has been revealed that the wood's resistance
to vertical and horizontal loads in the building, its non-deformation and long standing depend
on the qualities that determine the value of the structure.

In terms of the preservation and sustainability of the original qualities of traditional
architecture, it is necessary to know the properties of the wood material to be used in the
buildings and to design it well.
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OZET

Biitiinclil hemsirelik giivenli, profesyonel, etik ve kaliteli hemsirelik bakimi saglamanin
eksiksiz bir yoludur. Hemsirelik yeterligi kaliteli, etik degerlere uygun ve giivenli hasta
bakimina odaklanmay1 gerektirir. Biitiinciil hemsirelik yeterligi ve buna dayali hizmet sunumu
ile kaliteli, glivenli ve biitlinciil hasta bakimi saglanacaktir. Bu arastirma hemsgirelerinin
biitlincil  hemgirelik  yeterliklerinin  incelenmesi  amaciyla  tanimlayici  olarak
gerceklestirilmistir. Calismanin 6rneklemini, basit rastgele drnekleme yontemi ile arastirmaya
alimma Olgiitlerini  karsilayan 192 hemsire olusturmustur. Veriler sosyo-demografik
ozelliklerin yer aldign Tanitic1 Bilgi Formu ve Biitiinciil Hemsirelik Yeterlik Olcegi (BHYO)
kullanilarak toplanmistir. Verilerin degerlendirilmesinde tanimlayici istatistikler (ylizde,
frekans, ortalama, standart sapma, minimum, maksimum), Cronbach alfa katsayisi, t-testi,
Mann Whitney U testi, ANOVA testleri ve posthoc analizler (Tukey, LSD, Games-Howell)
kullanilmistir. Bu ¢alismada hemsirelerin yas ortalamasi 35,454+9,12 arasinda olup %91,7’si
kadm, %62’si evlidir. BHYO 6l¢egi toplam puan ortalamalar1 6,17+0,59 olarak bulunmustur.
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Calisma sonucunda yas ve medeni durum degiskeni ile mesleki gelisim alt boyutu; mezun
olunan okul degiskeni ile genel yetenek hari¢ tiim alt boyut ve 6lgek toplam puan; calisilan
boliim degiskeni ile personel egitimi-yonetimi ve etik odakli uygulamalar alt boyutlari;
hemsirelik yili degiskeni ile mesleki gelisim alt boyutu; ¢alisma yili degiskeni ile mesleki
gelisim ve oOlgek toplam puan; ¢aligma pozisyonu degiskeni ile genel yetenek, personel
egitimi-yonetimi ve Ol¢ek toplam puan; birim memnuniyeti ve is arkadaslarindan memnun
olma degiskenleri ile etik odakli uygulama ve ekipte hemsirelik bakimi alt boyutlari; ayrica
birim memnuniyeti ile 6l¢ek toplam puan; meslegi sevme degiskeni ile etik odakli uygulama
alt boyut puan ortalamalar1 arasinda istatistiki a¢idan anlamli fark saptanmistir (p<0,05,
p<0,01). Mevcut ¢alismada yas, medeni durum, ¢alisma siiresi ve hemsirelikte gegirilen
siirenin mesleki gelisimi etkiledigi, meslegi sevme ile c¢alisilan birim ve c¢alisma
arkadaslarindan memnun olma durumunun etik odakli uygulamalar1 artirdig1, ayrica birimi ve
calisma arkadaglarindan memnun olmanin ekip halinde hemsirelik bakim yeterliligini
artirdig1, egitim seviyesinin mesleki gelisim yeterliligi yonetimini saglamanin yani sira etik
uygulamalar1 ve ekip halinde hemsirelik bakim yeterliligini artirdig1 ve son olarak c¢alisilan
birimin etik uygulamalara yonelme ve personel egitimi alanlarinda etkili oldugu sonucuna
erisilmistir. Hasta giivenligi ve kaliteli bakim c¢iktilarina erismenin tek yolunun biitiinciil
bakim anlayis1 ile hemsirelik yeterliliginin birbirini biitiinleyen bir olusumdan kaynakli
oldugu ve 6nemi fark edilmelidir.

Anahtar Kelimeler: Hemsirelik Yeterliligi, Yeterlilik, Hemsirelik, Mesleki Yeterlilik,
Biitiinciil Bakim

ABSTRACT

Holistic nursing is a complete method of ensuring safe, professional, ethical, and quality
nursing care. Nursing competence requires focusing on quality and safe patient care in line
with ethical values. Quality, safe, and holistic patient care can be provided through holistic
nursing competence and provision of services based on this. The study was conducted as
descriptive research in order to examine holistic nursing competences of nurses. The study
sample consisted of 192 nurses selected through simple random sampling method who met
the inclusion criteria. The study data were collected through Identifying Information Form
which inquired about sociodemographic characteristics and Holistic Nursing Competence
Scale (HNCS). In the evaluation of the data, descriptive statistics (percentage, frequency,
mean, standard deviation, minimum, maximum), Cronbach’s alpha coefficient, t test, Mann-
Whitney U test, ANOVA test, and post hoc analyses (Tukey, LSD, Games-Howell) were
used. In the study, it was determined that the mean age of the nurses was 35.45+9.12 years,
91.7% were female, and 62% were married. HCNS total scale mean score of the nurses was
found as 6.17+0.59. As a result of the study, statistically significant differences were
determined between age and marital status variable and professional development subscale,
between the variable of school of graduation and all subscales except general ability subscale
and total scale score, between the variable of unit of service and the subscales of personnel
training-management and ethics-oriented applications, between the variable of year of nursing
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service and the subscale of professional development, between the variable of year of working
and professional development and total scale score, between the variable of working position
and general ability, personnel training-management, and total scale score, between
satisfaction with the unit of working and satisfaction with colleagues variables and the
subscales of ethics-oriented applications and nursing care as a team, between satisfaction with
the unit of working and total scale score, and between the variable of loving the profession
and ethics-oriented applications subscale mean scores (p<0.05; p<0.01). In the study, it was
found that age, marital status, working year, and nursing service year affected professional
development, that loving the profession and satisfaction with the unit of working and
colleagues increased ethics-oriented applications, that satisfaction with the unit and colleagues
increased nursing care competence as a team, that educational level increased ensuring
professional development competence management as well as ethical applications and nursing
care competence as a team, and that the unit of working was effective on orientation towards
ethical applications and personnel training. It should be noted that ensuring patient safety and
achieving quality care outcomes are only possible through an understanding of holistic care,
and that nursing competence consists of elements complementing one another.

Keywords: Nursing Competence, Competence, Nursing, Professional Competence, Holistic
Care.
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ABSTRACT

The breeding of dairy cows in Serbia has a downward trend primarily due to the
reduction of livestock and the low purchase price of milk. There is a large imbalance
in the purchase price of milk and the price of processed milk and milk products.
Family farms usually contract the purchase of milk with large production chains in
order to have a secure market and a constant source of cash income. In this paper, the
production of milk on the private farm "Koji¢" from Dvoriste is analyzed, where a
combination of modern farming principles and semi-intensive breeding of dairy cows
results in larger quantities of milk and greater welfare of the animals. Such a concept
of farm organization contributes to the fulfillment of the goals of sustainable
development, since it ensures greater economic profit, provides a permanent job to
the owners with the possibility of employment and additional workers, and semi-
extensive cow breeding contributes to the preservation of indigenous species and
environmental protection. The work is structured to include general data about the
farm, the average age of cows in the pasture and the number of calves, the amount of
milk sold and the analysis of the results with accompanying conclusions.

Keywords: milk production, sustainable development, farm “Koji¢*.

308
March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

SATELLITE MUSEUMS AND ITS IMPACTS ON URBAN SPACE
UYDU MUZELER VE KENTSEL MEKANA ETKILERI UZERINE BiR INCELEME
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OZET

Kentler, kiiresellesmenin baskin bir akim olarak kentleri bigimlendirdigi 1980 sonrasi
donemde birbirleriyle rekabet igerisine girmislerdir. Bu yarismaci siire¢ kentleri kendi,
markalarin1 yaratmaya, olumlu yonlerini One ¢ikarmaya yonelik uygulamalar yaparken
olumsuzluklarini bertaraf etmeye, tehditleri ortadan kaldiracak ve potansiyellerini maksimum
seviyede kullanabilecek stratejiler yaratmaya itmistir. Her kent daha zengin turist ve
yatirimely1 kentine ¢ekmeyi istemektedir. Ozellikle hizmet sektdriiniin ekonomik pay
dagilimindaki artan orani turistik faaliyetlerden biri olan kiiltiir eksenli kiiresel hareketliligi de
one c¢ikarmistir. Organizasyon ve etkinliklere ev sahipligi yapmak Onemsenen bir strateji
haline gelmistir. Bu etkinlikler siireli veya siiresiz seklinde gruplanmaktadir. Miizeler ve
ozellikle tematik nitelikte olanlar gerek mimarisiyle gerekse sergiledikleri tirtinlerle kendileri
birer ¢ekim noktasi haline gelmislerdir. Miizeler nitelik olarak farkli gruplara ayrilmaktadir.
Bunlarin bulunduklar1 kente etkileri bulunmaktadir. Ancak bu c¢alisma son donemlerde daha
da goriiniir olan ve diinya capinda da birgok Orneklerini gordiigiimiiz uydu miizelere
odaklanmaktadir. Yirmi birinci yiizyilin bu yeni uydu modelinde merkez miizeler sahip
olduklar1 eserleri farkli kent veya iilkedeki uydu miizelere aktarmaktadir. Boylesi bir akista
asil miizenin bilinirligi artmakta; uydu miizeler ise bulunduklar1 kent pargasinda birer dncii
proje ozelligi ile ¢evresini donlismektedir. Calisma kentlerin markalagmasi bakig agisindan
baslayarak bir pazarlama stratejisi olarak miizeleri ve uydu miizeleri tanimlamay1 ve bu tip
yapilarin kentsel mekanlar tlzerindeki etkilerini kuramsal ¢erceve ve diinya Ornekleri
iizerinden ortaya ¢ikarmay1 amaglamaktadir.

Anahtar Kelimeler: Miize, Uydu Miize, Turizm, Kiiresellesme
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ABSTRACT

Cities entered into competition with one another in the post-1980 period, when globalization
shaped cities as a dominant trend. This competitive process has pushed cities to create their
brands, eliminate their negative aspects, create strategies that will eliminate threats, and use
their potential at the maximum level while making practices to highlight their positive
aspects. Every city wants to attract richer tourists and investors to its city. In particular, the
increasing rate of the service sector in the economic share distribution has also highlighted
cultural-oriented global mobility, which is one of the touristic activities. Hosting
organizations and events has become an important strategy. These activities are grouped as
temporary or indefinite. Timed events have the power to influence the economy and the
global media. These events, which are generally designed in a competitive framework, are the
events that develop tourism, provide media coverage and have economic effects such as the
Olympic Games, Paralympic Games, FIFA World Cup, and World Athletics Championship,
being the Capital of Culture, Festivals, Biennials, Fairs, and World Fairs. While increasing the
awareness of the cities, strengthens the brand value of the cities; their size in terms of scale
enables the rapid realization of urban investments. Indefinite organizations, on the other hand,
are landmarks with particularly iconic structures, created within a specific theme. Iconic
Buildings, Theme Parks, Science centers, R&D Centers, Technoparks, and Museums are
examples of this. Museums, especially the thematic ones, have become points of attraction
with their architecture and the products they exhibit. Museums are also divided into different
groups. These have effects on the city in which they are located. However, this study focuses
on satellite museums, which have become more visible in recent years and we see many
examples around the world. In this new satellite model of the twenty-first century, central
museums transfer their works to satellite museums in different cities or countries. In such a
flow, the awareness of the original museum increases; Satellite museums, on the other hand,
transform their surroundings with the characteristics of pioneering projects in the part of the
city they are located in. The study aims to define museums and satellite museums as a
marketing strategy, starting from the point of view of the branding of cities, and to reveal the
effects of such structures on urban spaces through a theoretical framework and world
examples. The study aims to present this aim by making an evaluation of the satellite
museums of the Guggenheim and Louvre Museums, which are two important museums.

Keywords: Museum, Satellite Museum, Tourism, Globalization

GIRIS

Kentler, 1980 sonrasinda kiiresellesmenin ve yerellesmenin kentsel strateji iiretimindeki
baskin etkisi ile ayn1 networkii paylastigi diger kentlerle rekabet igerisine girmislerdir. Bu
yarismaci siirecin etkisiyle kentler kendi, markalarini yaratmaya, olumlu yonlerini one
cikarmaya yonelik uygulamalar yaparken olumsuzluklarini bertaraf etmeye, tehditleri ortadan
kaldiracak ve potansiyellerini maksimum seviyede kullanabilecek girisimler igerisine
girmislerdir. Kentler, daha zengin turist ve yatirimciy1 kentine ¢ekmeyi isterken ismini ve

kentsel 6gelerini uluslararasi arenada duyurmaya caligmaktadir. Hizmet sektoriiniin ekonomik
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pay dagilimindaki artan orani turistik faaliyetlerden biri olan kiltir eksenli kiiresel
hareketliligi 6ne ¢ikarmistir. Hatirlanabilirliklerini arttirmak i¢in kiiresel unvana sahip olmak
onemli hale gelmistir. Bunu yaratmada kiiresel mega etkinliklere ev sahipligi yapmak veya
ikonik yapilar ile birlikte kiiltiir eksenli organizasyonlara sahip olmak 6ne ¢ikmistir. Miizeler,
kentsel imajin giiclendirilmesinde onemli unsurlardan biri olmustur. Bunu sahip olunan
kiiltiirel ve yerel degerleri sunmak ile saglarlarken kentler diinya ¢apinda {inlii miizelerin birer
uydusunun kendi kentlerinde yer almasini saglamak da uygulamalardan biri haline gelmistir.
Ozellikle Guggenheim Bilbao Miizesinin tetikleyici bir proje olarak bagardiklar1 kent
literatiirtine “Bilbao Etkisini” kazandirmis ve ardindan bir¢ok kent landmark niteligindeki
yapilar ve onun kent mekani lizerinde yarattig1 etkilerin bir benzerini olusturmak i¢in ¢esitli
projeler gelistirmistir. Calisma kiiresellesmenin yarattigi bu ortam igerisinde uydu miizeler
yoluyla markalasmay1 ve kent mekanina etkilerini Guggenheim ve Louvre uydu miizeleri
tizerinden aciklamay1 hedeflemektedir.

1. Siireli/Siiresiz Organizasyonlar ve Kent Markalagsmasi

Rekabetgi kiiresel aglarda kentler sehrin sakinleri, yatirimcilar ve ziyaretciler i¢in daha cekici
hale getirilebilmek i¢in belirli bir pazarlama politikasina ihtiya¢ duymaktadir. Markalagma ile
yapilmak istenen kente gelen ziyaretciler dzelinde kent algisinin sekillendirilmesidir. Imaj ve
alg1 yonetimi ile birlikte bir yerin markalasmasi bir dizi stratejiyi icermektedir. Kentler ayirt
edici, ilgi cekici ve kente dair olumlu nitelikleri 6n plana ¢ikaran kentin tarihi, kiiltiirel ve
mimari niteliklerini kullanmaktadirlar. Bu durum, 1970’lerden itibaren yiikselen “gosteri
toplumu”nun da bir devami niteligindedir. Mimarinin de dahil oldugu bu gosteride birer kent
markasi ikonu haline gelmektedir. Simgesel bu imajlar kentlerin rekabetci stratejilerinden de
birini olusturmaktadir (Deffner ve Labrianidis, 2005; Uysal, 2014; Ye ve Bjorner, 2018;
Kayin, 2003; Tezcan, 2011). Siireli ya da siiresiz etkinliklere ev sahipligi yapmak, sadece kisa
vadeli turist ¢ekimi i¢in degil, ayn1 zamanda destinasyon imajim1 gelistirmek ve bunu
stirdiiriilebilir kilmak i¢in de 6nemlidir (Yu vd., 2012).

Destinasyonlarin organizasyonlar araciligiyla ¢ekim merkezi olma isteklerinin nedenleri su
sekilde siralanabilir (Can, 2015): (1) Turizmin disiik oldugu donemlerde kente ziyaretgi
cekmek. (2) Ziyaretgilerin kentte kalma siirelerini arttirmak. (3) Yerin imajini1 yaratmak. (4)
Altyapinin iyilestirmesi konusunda siireleri hizlandirmak ve daha fazla yatirimin yapilmasini
saglamak. (5) Bir yerin sahip oldugu olanaklardan daha verimli bir sekilde faydalanmak.
Kiiltlir bu anlamda kilit bir rol oynamaktadir.

Kiiltiir, bir kentin kimligini giliclendirdigi diistiniildiiglinde bir yerin markalagmasinda iki
unsur 6ne ¢ikmaktadir. Ilki bir kent imajimin markalasma i¢in énemi ve onu etkileme giicii;
ikincisi ise kentin markasinin kentin kimligine olan yogun bagimliligidir. Bu durum kiiltiiri
katma degeri olan bir unsura doniistiirmektedir. Bir yaraticilik kapisi olarak kiiltiir, yeni ve
modern olan1 ziyaretcilere aktarmak agisindan énemli hale gelmektedir. Kent politikalarinda
kiiltiir ise ozellikle 1980’lerden sonra anahtar bir kelime olarak etkinliklere ev sahipligi
yapmasina ve Kiiltiir Bagkenti gibi etiketlere sahip olma istegine katki sunmustur. Kiiltiirel

planlamanin olasi hedeflerinden biri ayirt edici olaylardir. Bunlar, destinasyonun
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pazarlanmasi, vizyon ifadesi, marka imaj1 ve yaratict ortam i¢in onemli birer tetikleyicidir.
Postmodern kiiltliriin birer pargasi niteligindeki projeler biiyiik 6lgekli, yiiksek ve seckin bir
kiiltiirel yapiya sahip, anitsallik 6zelligi tasiyan ve uluslararasi turistler i¢in cazibeli nitelige
sahip olmalidir (Dragolea ve Cotirlea, 2012; Deffner ve Labrianidis, 2005; Karaca, 2012).

Kiiltiirel iirlinler bir destinasyonun markalasmasinda Onemli birer unsurdur. Kiiltiir
araciligiyla markalasmada dort 6nemli strateji one ¢ikmaktadir (Timur vd., 2016): (1) ikonik
ve landmark niteligindeki yapilar (2) tema olusturma (3) miras madenciligi ve (4) kiiresel
mega etkinliklerdir. Bu anlamda kentlerin markalagsmasi ile siireli ve siiresiz organizasyonlar
agisindan ele alinmasi 6nemlidir.

Siireli organizasyonlar olan mega etkinlikler bir yerin ekonomisini ve kiiresel medyanin
ilgisinin {izerinde oldugu donemler olmasi neticesinde tanitimini ve bilinirligini etkileme
giicline sahiplerdir. Destinasyon pazarlamanin yeni imaj olusturucusu olarak 6nemli bir igsel
bileseni olan bu etkinlikler kentlerin ekonomik ve mekansal gelisimlerini hizlandirmakta;
tanitimina katki saglamaktadir. Rekabet avantaji saglayan bu unsurlar, kentlerin gelisim
stratejilerindeki hedeflerini ulasmasina etki ederek, organizasyonlarin getirdikleri basarinin
kentin tanitim, ekonomi ve yapili ¢evresine katki sagladigi ileri siirtilmektedir. Ulusal ve
uluslararas1 fuarlar, EXPO, kiiltiir bagkenti, biiyiik 6lgekli spor organizasyonlari, olimpiyat
oyunlari, diinya ve Avrupa sampiyonalari, Formula 1, festivaller, bienaller, kongre ve
toplantilar, sergiler, diinya atletizm sampiyonast gibi etkinlikler kiiresel baglamli siireli
organizasyonlardir (Deffner ve Labrianidis, 2005; Ince Kompil ve Kompil, 2012; Can, 2015;
Timur vd., 2016; Gok¢en Diindar, 2010; Karaca, 2012).

Siiresiz organizasyonlar ise daha ¢ok landmark olusturma ve ikonik mimari 6gelerle iliskili
olmasi acisindan kent markasi lizerinde etki yaratmaktadir. Bir kentin kimligi iizerinde
sembolik birer imge yaratilarak kentlerin farklilagsmasin1 saglamaktadir. Anitsal ve kolay
taninabilir 6geleri igeren bu yapilar ziyaretciler icin birer fiziksel gosterge veya bir yerin tarihi
ve yerel degerlerine isaret eden ve bunlar1 belirginlestiren unsurlar haline gelmislerdir. ikonik
yapilar tek basina bu simgeleri olusturabildigi gibi temaparklar, bilim merkezleri, Ar-Ge
merkezleri, teknoparklar ve miizeler hem kendi igerikleri ile hem de 6zellikle son donemde
artarak yapilariin landmark nitelikleri ile ziyaretcileri etkilemektedir (Timur vd., 2016,
Tezcan, 2011; Gokgen Diindar, 2010; Karaca, 2012) (Tablo 1).
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Tablo 1. Siireli ve Siiresiz Organizasyonlar

Siireli Organizasyonlar Siiresiz Organizasyonlar
Ulusal ve Uluslararasi Fuarlar fkonik Yapilar
EXPO Temaparklar
Kiilttir Bagkenti Bilim Merkezi
Biiyiik Olcekli Spor Organizasyonlar Ar-Ge Merkezleri
Olimpiyat Oyunlari Teknoparklar
Diinya ve Avrupa Sampiyonalari Miizeler
Formula 1
Universiade
Uluslararasi Kiiltiir Etkinlikleri
Festivaller
Bienaller
Kongre ve Toplantilar
Sergiler

Kaynak: Gokgen Diindar, 2010; Karaca, 2012

1.1. Siireli Organizasyonlar

Belirli tarihlerde tekrarlanan, belirli bir zaman diliminde gerceklestirilen ve ziyaret¢ilerin
katilimina agik olan etkinliklerdir. Ayn1 yerde diizenli olarak gergeklestirilebilecegi gibi her
bir etkinlik bagka bir yerde diizenlenebilmektedir. Kisa siireli olmalarina ragmen 6zellikle
kiiresel mega etkinlikler medyada yer alma siiresini ve bigimini etkilemesi dolayisiyla bir
yerin tanitimina, olumlu imaj yaratilmasina, yogun bir ziyaret¢inin katiliminin olmasina katki
sunmaktadir. Biiytik 6lgekli organizasyonlarin etkileri az gelismis ve gelismekte olan tilkeler
icin doniisiim, degisim ve altyapi ¢alismalari igin; gelismis ilkeler ic¢in ozellikle itibar
kazandirmak agisindan bir firsat sunmaktadir (Tezcan, 2011).

1.2. Siiresiz Organizasyonlar

Belli bir konuyu igeren ve bu konuya yonelik calismalarin yani sira kent i¢in de bir cazibe
noktasi olan merkezlerdir. Bu organizasyonlarla hedeflenen kente gelen ziyaretci sayisini
arttirmak, yerel ekonomide canlandirma saglamak, yerinde deneyim sunarak kent imajini
giiclendirmek ve yerel degerlerini 6n plana ¢ikararak kiiresel alanda itibar kazanmaktir. Stireli
organizasyonlar kentsel alanlarda sunduklar1 ve mimari 6zellikleri ile birer ¢ekim noktasi
yaratmaktadirlar. Miizeler, tiyatro ve konser salonlari ve sanat merkezleri gibi kiiltiirel
kurumlar, kentlerin c¢agdas "post-endiistriyel doniisimii"niin ikonlari haline gelmislerdir.
Bunlardan 6zellikle miizeler bir destinasyonun markalagsmasi ve birer kiiltiirel cazibe merkezi
olmalar1 nedeniyle kentsel gelisim alanlarinda 6ncii projeler niteligi tasimaktadirlar. Projeci
bir yaklagimla hedeflenen daha fazla yatirnm ve turisti kentlere ¢ekmektir. Kentsel kimlik ve
formun markalagmasi siirecinde kamusal alanlar, parklar, simge yapilar, kiitiiphaneler,
miizeler ve modern caddeler 6ne ¢ikmaktadir (Tezcan, 2011; Pasquinelli, 2017; Giinay, 2018;
Hazime, 2011; Rehan, 2013). Kiiresel 6l¢ekli bir sanat miizesi asagidaki gibi karakterize
edilebilmektedir (Hazime, 2011):
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» Kiiresel medyada ve iletisim kanallarinda goriintirliigiiniin artmasi,

» Bir siiperstar olarak tanimlanabilecek mimarlar tarafindan tasarlanan mimari yapi,

» Rekor kiran biiyiik sergilere ev sahipligi yapmak ve bunlara gelen yiiksek ziyaretgi
sayilari,

= Turistler igin ¢ekim noktasi olmak,

» Biiyiik sermaye maliyeti yatirimlar1 ve igletme biitceleri gerektirmesi,

* Pahali reklam ve ticarilestirme stratejileri kullanmak,

= Biiyiik bir operasyonel riske sahip olmak,

*  Yerel ekonomi iizerinde dnemli bir etki igin bir beklentinin olusmasi.

2. Uydu Miizeler

Kiiltiirel cazibe merkezleri arasinda miizeler, dnemli ekonomik getiriler saglayan ve kentsel
alanlar i¢in Oncii niteligi tasiyan kentsel gelisim stratejilerinden biri haline gelmislerdir.
Miizeler, sadece eser barindiran ve bunu ziyaretgilere sunan birer yapt olmaktan g¢ikarak
ozellikle “akademik imaj”, “kiiltiirel ve tarihi miras” gibi kent markasini1 giiclendiren 6geler
icermektedir (Hazime, 2011; Trabskaia vd., 2019). Diger taraftan miizeler, kent
markalasmasinda siklikla kullanilan mimari simgeler, ikonik yapilar ve landmarklar gibi
yapilarin iiretilmesinde de onemli firsatlar sunmaktadir. Mimarlik, kentin markalagmasinda
katalizor bir rol Ustlenmektedir. Kentler arasindaki rekabette farklilik yaratmakta, ayirt
edilebilir imaj olusturmakta ve kentsel mekanin kalitesini iyilestirmektedir. Hedef kitlenin
zihninde olumlu imaj olusturmak &nemli hale gelmistir. Ozellikle bilinen mimarlarca yapilan
tasarimlar kentsel gelisme ve donilisiim icin tetikleyici bir unsur olarak kendine yer
bulmaktadir (Muratovski, 2012; Peker, 2006; Castillo-Villar, 2016; Altinbasak ve Yalgin,
2009).

Bugiin uydu miizeler, buradan hareketle, kentlerin kendilerine ¢ekmek istedigi yatirimlardan
biri haline gelmistir. Tate Modern, British Museum, Guggenheim ve Louvre gibi kendileri
birer marka olan miizelerin sergilerinin sunuldugu, {inli mimarlarca tasarlanan ikonik
yapilariyla uydu miizeler, markalagmak isteyen kentlerin dncii projeleri haline gelmislerdir
(Trabskaia vd., 2019). Miizeler su sebeplerden otiirii uydu miizelerin yaratimina istekli
olmuslardir (Cevik, 2021; Pascal International Exchange, b.t.): (1) Miizelerdeki eserlerin
biiylik cogunlugunun sergilenmeyerek depolarda tutulmasi. (2) Miize depolarinin dolmasi. (3)
Depolarin her zaman yeterli koruma sartlarin1 saglayamamasi. (4) Depodaki eserlerden
ziyaretcilerin faydalanamamasi. (5) Miizeye sahip olmayan yerlesimlerin bunlara sahip olmasi
(6) Eserleri insanlara gotiirmek. (7) Turizmi ve bolge ekonomisini canlandirmak. (8) Sosyo-
ekonomik anlamda daha genis bir kitleye ulasmak. (9) Koleksiyonlarina ve iiretimlerine
erigimi artirmak. (10) Kendi markasini giiclendirmek.

Bu durumda Guggenheim Miizesinin uydusu olan Bilbao Guggenheim Miizesi onemli bir
ornek olmustur. Amerikalt mimar Frank Gehry tarafindan tasarlanan miize, eski bir tersane
olan ancak daha sonra ¢okiintli alan1 olusturan Bilbao kentinde insa edilmis; bolgede kentsel
gelisim ve turizm alaninda olumlu bir etki yaratmistir. Hatta bu durum, planlama literatiiriine
“Bilbao etkisi” kavramini kazandirmistir. Miizenin ardindan kentte bir¢cok yapt iinlii mimarlar
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tarafindan tasarlanmig ve kiiltiirel bir bolge halini almistir (Deffner ve Labrianidis, 2005; Riza
vd., 2012; Castillo-Villar, 2016; Pasquinelli, 2017; Hazime, 2011). Louvre Miizesi de benzer
bir amacla kendi uydu miizelerini veya sergilerini kentlerdeki dnemli miizelerde sergileyerek
benzer bir etki yaratmaya calismistir. Bunu daha fazla ziyaret¢iden daha ¢ok, daha iyi ziyaret
kosullarinin saglanmasi seklinde nitelendirmislerdir (Cevik, 2021; Riza vd., 2012) (Sekil 1).

A

@® Guggenheim Muzesi
Guggenheim Uydu Mizesi 2

@ Louvre Mizesi v }
Louvre Uydu Mizesi /

Sekil 1. Guggenheim ve Louvre Miizelerinin konumlari

2.1. Guggenheim Miizesi

Guggenheim’mn New York, Venedik, Bilbao kentlerinde aktif olarak hizmet sunan ve Abu
Dabi’de yapim asamasinda olan dort farkli kentte miizeleri bulunmaktadir (Sekil 2).
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Sekil 2. Guggenheim Miizelerinin konumlari

2.1.1. Solomon R. Guggenheim Miizesi (New York-ABD)

New York kentinde bulunan Solomon R. Guggenheim Miizesi, mimar Frank Lloyd Wright
tarafindan tasarlanmistir. 1943-1959 yillar1 arasinda insa edilen yapi, organik ve kivrimli
sekliyle bulundugu bolgeden ayrilmaktadir ve bu yapiy1 ayirt edici ve fark edilir kilmaktadir
(Arkitektuel, 2023a). Egitim, sergiler ve koleksiyonlara sahip olan miize, 6diil torenleri ve
gecici sergileriyle 6ne c¢ikmakta ve faaliyetlerinde ziyaretcilerin ilgisini ¢ekme yoOniinde
faaliyetler gerceklestirmektedir (Ozrili, 2020; Gokge, 2014).

2.1.2. Bilbao Guggenheim Miizesi (Bilbao-ispanya)

Mimar Frank Gehry tarafindan tasarlanan miize 1997 yilinda yapilmistir. Dekonstriiktivist
mimarinin 6ncii tasarimlarindan biri olmasi1 nedeniyle sergilenen iirtinler kadar yapisi ile de
dikkat cekmektedir. Egilimli yiizeylerinde titanyum, cam ve kirectasi kullanilan yapi, bu
anitsal goriiniimii ile birlikte mimar tarafindan cevresiyle ve yarattig1 kamusal alanlar1 kent
dokusuyla iliskilendirerek kentle gii¢lii bir iletisimin kurulmasmma da 6zen gostermistir
(Arkitektuel, 2023b).

2.1.3. Venedik Peggy Guggenheim Miizesi (Venedik-Italya)

1948'de Penny Guggenheim resim koleksiyonunu saklamak ve sergilemek i¢in aldigi Venier
Sarayi'n1 1979 yilina kadar ev-miize seklinde halka ticretsiz olarak agmustir. Pollock, Warhol,
Magritte, Dali, Picasso, Fontana, Rothko, Marini gibi 6nemli ¢agdas sanat¢ilarin resimlerinin
oldugu bir koleksiyon sergilenmektedir. Miizenin diizenlendigi etkinlikler bulunmaktadir ve
herkes icin erisilebilir ve kapsayici bir miize olmaya ¢alismistir. Serginin binasi olan Venier
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Saray1 ise 1749 yilinda Venier ailesi tarafindan mimar Lorenzo Boschetti'ye yaptirilmigtir
(Venice Museum, b.t.; Penny Guggenheim Collection, b.t.).
2.1.4. Abu Dhabi Guggenheim Miizesi (Abu Dhabi-BAE)

Frank Gehry tarafindan tasarlanan ve Saadiyat Adasi’nda yapim asamasinda olan miizede
sergi alanini arttirmak i¢in on bir adet ikonik koni kullanilmig; galeriler cam kopriilerle
birbirine baglanmistir. Egitim merkezi ve tiyatroya sahip olan miize konferans, sempozyum,
resital, tiyatro ve film gdsterimi gibi programlari icermektedir (Tecimer, 2021).

2.2. Louvre Miizesi

Louvre’un Paris, Lens ve Abu Dabi’de olmak iizere ii¢ farkli kentte miizeleri ve Tahran’da
anlagsma saglanan sergisi bulunmaktadir (Sekil 3).

Sekil 3. Louvre Miizelerinin konumlar1

2.2.1. Louvre Miizesi (Paris-Fransa)

Louvre Miizesi, Fransa'nin ulusal miizesi ve sanat galerisidir. Paris'te 12. ylizyildan kalma
Philip Augustus kalesi icerisinde yer almaktadir. Sarayin Versailles’e tasinmasi ile birlikte
alanin miize olarak kullanimi 18. ylizyilda ortaya ¢ikmus, yapiin eklentileri 19. yiizyilda
yapilmustir. Diinyanin en ¢ok ziyaret edilen sanat miizelerinden biri olan yapi, eski miizeyi
daha erisilebilir kilmak igin 1980'lerde ve 90'larda biiyiik bir tadilattan gegirilmis. Ofisler,
magazalar, sergi alanlari, depolama alanlar1 ve park alanlari, oditoryum, kafeteryadan gibi
donatilari igeren bir yeralti kompleksi insa edilmistir (Britannica, 2023).
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2.2.2. Lens Louvre Miizesi (Lens-Fransa)

2012 yilinda Fransa'nin kuzeyindeki Lens’te Louvre'un bir uydu miizesi olarak agildi. Japon
mimarlar Kazuyo Sejima ve Ryue Nishizawa tarafindan tasarlanan miize, bdlgenin
ekonomisini canlandirmay1 ve Paris bolgesindeki kalabaligi hafifletmeyi amagliyordu. Ayrica
alan eski bir madenin {izerinde olmasi nedeniyle secilerek endiistriyel ge¢misin korunmasini
ve madencilik alaninda bir mekéansal doniisiimii de saglamak istiyordu. Miize, celik ve cam
malzeme kullanilan bes binadan olusmaktadir (Britannica, 2023; ArchDaily, 2012).

2.2.3. Abu Dhabi Louvre Miizesi (BAE)

Jean Nouvel’in tasarladigi Louvre Miizesi, Arap Diinyasinin ilk evrensel miizesidir. Saadiyat
Adasindaki kiiltiir bolgesinde yer alan miize ikonik mimari yapisiyla Birlesik Arap
Emirliklerinin basarisinin giinciinli simgeleyecek 6gelerle tasarlanmistir. Arap mimarisindeki
kubbelerden ilham alinarak tasarlanan yaklasik 7.500 ton agirliginda giimiis renkli bir kubbe
ile kapalidir (Tecimer, 2021; Experience Abu Dhabi, b.t.; Hasan, 2017; ArchDaily, 2017).

2.2.4. Louvre Miizesi Tahran Sergisi (Tahran-iran)

fran Milli Miizesi ve Louvre Miizesi arasinda yapilan anlasma cercevesinde, Louvre
Miizesi ndeki bazi eserler Tahran'da sergilenmistir. Louvre’un Irak ve Suriye’deki kiiltiirel
mirasin korunmasinda yardimci olacagi sdylemi, Abu Dhabi’de uydu miize insasi ile birlikte
sergi onem kazanmaktadir (Arkeolojik Haber, b.t.; Bursali, 2016).

SONUC

Kentler, kiiresellesmenin baskin oldugu bu yeni rekabetgi ortamda kiiltiirel niteliklerini 6n
plana cikararak ve bunu ikonik mimari temsiller {izerinden kurgulayarak markalasmaya
calismaktadirlar. Miizeler 6nemli birer kiiltiirel 6ge olmakla birlikte uzun yillara dayanan
itibarlar1, gelisme stratejisi kurgulayarak doniismek isteyen kentler i¢in bu miizelerin birer
uydusuna sahip olarak kullanmay1 icermektedir. Ozellikle iki dnemli miizenin uydularinm
turizmde yarattigi etki ve sahip olduklari mimari niteliklerle ortaya koyduklari farkli
nitelikteki yapilarla ¢alismalara konu olmaktadir. Bu ¢alismada da hedeflenen kiiltiirel odakl1
gelisim ortaminda uydu miizelerin marka ve bilinirlik iizerindeki etkisini iki 6nemli miize
olan Guggenhheim ve Louvre {izerinden anlatmaktir.
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ABSTRACT

The study area is, Yenisehir Basin where is located in the Southern Marmara region.
Yenisehir Basin locates on the Southern branch of the NAFZ. The basin occupies at
thechangeover point of two segments and its geometric shape is a good example of the pull-
apart basin type that develops in such regions. In this study, it is aimed to determine the
tectonic activity in this basin by geomorphological analysis. For this purpose,
Asymmetryfactor (AF), Transverse topographic symmetry factor (T) and Mountain front
sinuosity index (Smf) in the basin were calculated. The asymmetry factor and the transverse
topographic symmetry factor are controlled by the stream in the basin and these values clearly
reveal the tilting in the east direction. The transverse topographic symmetry factor reaches
high ranks along Goksu Stream that crosses over the area on the eastern border of the basin.
Based on these values, it is possible to determine the tilting in the basin. In order to determine
the faults that are effective in tilting, the Mountain front sinuosity index values, which give
the fault activity, were also calculated. These values show that the faults are effective in
forming the basin boundaries in the north and east tilting in accordance with the asymmetry
factor and the transverse topographic symmetry factor.

Keywords: Morfometric indices, tilting, Southern branch of the NAFZ, Yenisehir

OZET

Calisma alani, Gliney Marmara bdlgesinde bulunan Yenisehir Havzasidir. Yenisehir Havzasi
Kuzey Anadolu Fay Zonu (KAFZ)' nin Giiney kolunda yer almaktadir. Havza iki segmentin
gecis noktasinda yer alir ve geometrik sekli bu bolgelerde gelisen ¢ek-ayir havza tipine iyi
bir Ornektir. Bu g¢alismada, bu havzadaki tektonik aktivitenin jeomorfolojik analizlerle
belirlenmesi amacglanmaktadir. Bu amagla havzada Asimetri faktorii (AF), Transvers
topografik simetri faktorii (T) ve Dag onii kivrimlilik indeksi (Smf) hesaplanmistir. Asimetri
faktorii ve transvers topografik simetri faktorii havzadaki akarsu tarafindan kontrol
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edilmektedir ve bu degerler dogu yoniine dogru gelismis bir devrilmeyi agik¢a ortaya
koymaktadir. Transvers topografik simetri faktorii, havzanin dogu sinirindaki alandan gegen
Goksu Cayr boyunca yiiksek seviyelere ulasmaktadir. Bu degerlere gore havzadaki
devrilmeyi saptamak miimkiindiir. Egimde etkili olan faylar1 belirlemek igin fay aktivitesini
veren Dag onii kivrimlilik indeksi degerleri de hesaplanmustir. Bu degerler, asimetri faktori
ve transvers topografik simetri faktoriine gore faylarin, havzanin kuzey ve dogu yoniinde
devrilmesinde ve havza sinirlarinin olusturulmasinda etkili oldugunu gostermektedir.

Anahtar Kelimeler: Morfometrik indeksler, devrilme, KAFZ'nin giiney kolu, Yenisehir

1. INTRODUCTION

The study area is located on the southern branch of the NAFZ, which is one of the
determining elements of Tiirkiye tectonics) (Fig.1). The NAFZ has the geometrical transform
fault character and produces approximately 2,5 cm of slip per year (Reilinger et.al., 2006).
NAFZ is divided into two branches in the Marmara region. Of these two branches, the South
branch comprise of two parts as is less active and the slip rate is lower than the North branch.
For this reason, the high-magnitude earthquake interval it produces is longer than the North
branch. This character of the fault makes it even more important to clearly determine its
activity (Selim, 2005).
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CONP A NAD*26"

Figure 1. Location of study area. (Google Earth, 2023)

Along the NAFZ on the Anatolian Plate, the various morphologic features and traces are
observed in different types on the segments. These are clearly observed structures such as hot
or cold water springs, offsets on the streams, elongated ridges, witness crests, and the
development of push-up ridges and pull-apart basins. The existence of these structures is
supported by various morphologic calculation methods. In cases where erosional effects are
fast but the fault velocity is slow, these effects are difficult to see. For this reason, it is
important to use geomorphological data to understand the tectonic structure of the study area
and to define active faults.

The geological examination of the study area, Cenozoic aged units are observed
unconformably overlying the older units. These Cenozoic units are also unconformably
covered by Quaternary units (Fig.2).
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Figure 2. Geology of study area

It is compatible with fault settlements in seismic data. Although there are earthquake
epicenter points in the entire basin, the points where they mainly gather are the basin
boundaries (Fig. 3).
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Figure 3. Seismicity of area for 120 years between 01-01-1901 an 31-12-2020. (KOERI,
2023).

2. GEOMORPHIC SETTINGS

When the Yenisehir basin is examined in terms of geology and tectonics, it has a pull-apart
basin geometry that can be called almost ideal. This means that the formation of the basin is
completely fault-controlled. In order to understand the fault character of the basin, the activity
of the faults forming this structure can be understood by morphological methods. For this
purpose, three different geomorphic indices were used such as asymmetry factor, transverse
topographic symmetry factor and front-mountain sinousity.
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2.1. Asymmetry Factor (AF)

Being searched basin tilting, the asymmetry factor is first calculated according by formula 1.
In this way, it is determined whether the stream in the basin is affected by tectonism (Fig. 4).

Ag = 100. (gﬁ )

A (The entire area)

Ay (Diverged area asin, seperated by stream)

Figure 4. Application of Asymmetry Factor (Keller and Pinter 2002).

The basin which has no tilting, this value should be 50 and around, regardless of the stream's
edge (Keller and Pinter 2002). A low value indicates the falling side. In the Yenisehir basin,
the values were found to be 10.73 in the eastern part and 89.27 in the western part. This value
shows that the stream flows along the eastern shore and the Yenisehir basin is tilted to the east
clearly.

2.2. Transvers Topografik Simetri Faktorii (T)

The transverse topographic symmetry factor of the basin is also used in the calculations
related to tilting. This index is presented according to the location of the stream in the basin
and the basin axis and varies between 0 and 1 (Formula number 2). While this value is 0 in
the basin without tilting, it increases with tilting. (Keller and Pinter 2002).
D
T= D—“ 2
t

Since the transverse topographic symmetry factor values has been taken along the fault on the
east border of the basin, the parts where the fault is effective on the topography are obtained
graphically (Fig. 5).
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Figure 5. The graph of change in the transverse topographic symmetry factor (T) value between
Bogazkoy and Ebekoy of the Goksu Stream passing the Yenisehir basin.

Transverse topographic symmetry factor values show that the basin is tilted in the east direction and
this tilting is fault originated.

2.3. Mountain-Front Sinuosity (Smf)

The effect of the fault on the morphology may increase or decrease depending on the erosion.
Therefore, the determination of the erosion rate is necessary for the health of the results
obtained. In order to determine the level of the erosional effect, the mountain-front sinuosity
values are decisive.

The speed of the fault, which determines the morphology, is important for the accuracy of the
geomorphological analysis. Because a relatively inactive fault that develops in the region with
high erosional effect may not be detected. Therefore, determining of the erosional activity in
the land is very important. The mountain-front sinuosity is an analysis that gives the speed of
erosional activity in the region (Fig. 6).
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Basin

Figure 6. Usage of Mountain-Front Sinuosity.

Yenisehir basin is a fault-controlled basin. The mountain-front sinuosity at the borders of the
basin were calculated according to the formula number 3. A low value indicates a tectonic
controlled surface, while a high value indicates an erosional controlled surface. (Keller &
Pinter, 2002).
St = 2" ®)

The Yenisehir basin is in the pull-apart style of the basin. For this reason, this value has been
calculated in all basin borders. A value of 1.88 indicating moderate tectonic control was
obtained at the northeastern border, and 1.58 indicating active tectonic activity at the eastern
border. The value on the southern border is 13.11, which indicates a completely inactive
border. Low tectonic activity (Smf =4.48) is observed on the western border. This value
decreases as you move north. On the northern border, values of 1.52-1.62 are seen.
Accordingly, the northern and eastern slopes of the basin are under active fault control.

3. RESULTS and DISCUSSION

The Yenisehir basin clearly has tectonic origin. This study aimed to define characterization
and tilting of This study aimed to define characterization and tilting of this basin and pass
over morphometric indices.

The study area generallly are formed by older units than Eocene aged units and these units are
covered by younger units. These units are generally weak and eroded easily. For this purpose,
morphometric indices are determinant to define this fault.

In this study, to define tectonic character of Yenisehir basin located south of iznik Lake via
geomorphologic indices. For this purpose three different morphometric indices has been
calculated about the basin and stream.

1. Asymmetry Factor (Ag)

2. Transverse Topographic Symmetry Factor (T)

3. Mountain-Front Sinuosity (Smf)
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Tilting in the basin was determined by Asymmetry Factor index analysis, tilting degree was
determined by Transverse Topographic Symmetry Factor index analysis, and tectonic activity
levels on faults forming the basin were determined with Mountain-Front Sinuosity.

For as a result, Yenisehir basin are formed Southern Branch of NAFZ and this fault has still
been active.
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OZET

Gida atig1 ve gida kaybi, acil miidahale gerektiren kritik kiiresel sorunlardir. Birlesmis
Milletler Gida ve Tarmm Orgiitii'ne gore, her yil diinyada iiretilen tiim gidalarin yaklasik iicte
biri kayboluyor veya atik oluyor. Bu, kabaca 1 trilyon dolar degerinde yaklagik 1,3 milyar ton
gida anlamina gelmektedir. Bu g¢alismada, gida kaybmin ve gida atiklarinin nedenleri ve
etkileri incelenmekte ve bu kiiresel soruna olast ¢oziimler arastirilmaktadir. Gida kayba,
oncelikle gida tedarik zincirinin iiretim ve dagitim asamalarinda meydana gelirken, gida atig1
ise tliketim asamasinda meydana gelmektedir. Gelismekte olan iilkelerde, gida kaybi
genellikle yetersiz altyapi, uygun depolama tesislerinin olmamasi ve zayif ulasim
sistemlerinden kaynaklanmaktadir. Bunun aksine, gelismis tilkelerdeki gida atig1, asirt satin
alma, bozulmus gidalar1 atma ve kozmetik kusurlar nedeniyle yenilebilir gidalar1 atma gibi
tilketici davraniglarindan kaynaklanmaktadir. Gida atiginin ve gida kaybinin gevresel ve
sosyal etkileri dnemlidir. Su, toprak ve enerji gibi kaynaklarin israfina ek olarak, gida atig1 da
sera gazi emisyonlarina katkida bulunmaktadir. Yiyecekler ¢opliiklerde ayristiginda, 100
yillik bir siire boyunca karbondioksitten 28 kat daha etkili olan giiglii bir sera gazi olan metan
salmaktadir. Dahasi, gida atig1, 6zellikle milyonlarca insanin aglik ve yetersiz beslenmeden
muzdarip oldugu gelismekte olan {ilkelerde gida giivencesizligini ve aglig1
siddetlendirmektedir. Bu sorunlar1 ele almak i¢in, hem kiiresel hem de yerel diizeylerde bir
dizi 6nlem Onerilmistir. Birlesmis Milletler, kiiresel diizeyde, 2030 yilina kadar gida atig1 ve
gida kaybin1 %50 oraninda azaltmak igin bir hedef belirlemistir. Bu hedef, herkes igin
strdiiriilebilir bir gelecek yaratma plani olan Siirdiiriilebilir Kalkinma Hedeflerinin bir
parcasidir. Siirdiiriilebilir Kalkinma Hedefleri, yoksulluk, aghk ve iklim degisikligi gibi
kiiresel sorunlarin ele alinmasi icin bir ¢ergeve saglamaktadir. Yerel diizeyde, gida atigin1 ve
gida kaybmm azaltmak icin cesitli miidahaleler uygulanmaktadir. Ornegin, birgok iilkede gida
at181 konusunda farkindalik yaratmaya yonelik kampanyalar baslatild1 ve tiiketicileri yalnizca
ihtiya¢ duyduklarin1 satin almak ve artiklari kullanmak gibi davranislarinda degisiklik
yapmaya tesvik edilmistir. Bu arada, yenilebilir gidalar1 atilmaktan kurtarmak ve ihtiyact
olanlara yeniden dagitmak i¢in gida geri kazanim programlar1 olusturulmustur. Bu yaklagim
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yalnizca gida atigim1 azaltmakla kalmaz, ayn1 zamanda gida giivencesizliginin giderilmesine
de yardimci olmaktadir. Diger bir yaklasim ise, tarimsal uygulamalar1 ve hasat sonrasi
islemeyi iyilestirerek gida kaybmi azaltmaktir. Ornedin, sogutma, depolama ve tasima
sistemleri gibi altyapiya yatirim yapmak, dagitim asamasinda gida kaybini azaltabilmektedir.
Ek olarak, mahsul ¢esitlendirmesi ve kurakliga dayanikli mahsullerin kullanilmasi, mahsul
verimini artirabilir ve mahsul yetersizliginden kaynaklanan gida kaybini azaltabilmektedir.
Sonu¢ olarak, gida atig1 ve gida kaybi, her diizeyde eylem gerektiren baslica kiiresel
sorunlardir. Sorun karmasik ve ¢ok yonlii olsa da, gida atigini ve gida kaybini azaltmak i¢in
tarimsal uygulamalarin iyilestirilmesinden tiiketici davranisinin degistirilmesine kadar bir dizi
miidahale uygulanabilir. Birlikte ¢alisarak herkes i¢in daha siirdiiriilebilir ve esitlik¢i bir gida
sistemi olusturabiliriz.

Anahtar Kelimeler: Gida Atg1, Gida Kaybi, Gida Giivencesi, Siirdiiriilebilir Kalkinma.

ABSTRACT

Food waste and food loss are critical global issues that require urgent attention. According to
the United Nations Food and Agriculture Organization, approximately one-third of all food
produced in the world is lost or wasted every year. This translates to around 1.3 billion tons of
food, worth roughly $1 trillion. In this paper, we examine the causes and effects of food loss
and food waste, and explore potential solutions to this global problem. Food loss occurs
primarily during the production and distribution stages of the food supply chain, while food
waste occurs at the consumption stage. In developing countries, food loss is usually due to
inadequate infrastructure, lack of proper storage facilities, and poor transportation systems. In
contrast, food waste in developed countries is mainly attributed to consumers' behavior, such
as over-purchasing, discarding of spoiled food, and throwing away edible food due to
cosmetic imperfections. The environmental and social impacts of food waste and food loss are
significant. In addition to wasting resources such as water, land, and energy, food waste also
contributes to greenhouse gas emissions. When food decomposes in landfills, it releases
methane, a potent greenhouse gas that is 28 times more potent than carbon dioxide over a
100-year period. Moreover, food waste exacerbates food insecurity and hunger, particularly in
developing countries, where millions of people suffer from hunger and malnutrition. To
address these issues, a range of measures has been proposed at both the global and local
levels. At the global level, the United Nations has set a goal to reduce food waste and food
loss by 50% by 2030. This goal is part of the Sustainable Development Goals, a blueprint for
creating a sustainable future for all. The SDGs provide a framework for addressing global
challenges such as poverty, hunger, and climate change. At the local level, a variety of
interventions has been implemented to reduce food waste and food loss. For example,
campaigns to raise awareness about the issue of food waste have been launched in several
countries, encouraging consumers to make changes to their behavior such as buying only
what they need and using leftovers. Meanwhile, food recovery programs have been
established to rescue edible food from being thrown away and redistribute it to those in need.
This approach not only reduces food waste but also helps address food insecurity. Another
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approach is to reduce food loss by improving agricultural practices and post-harvest handling.
For instance, investing in infrastructure such as refrigeration, storage, and transportation
systems can reduce food loss during the distribution phase. Additionally, crop diversification
and the use of drought-resistant crops can increase crop yields and reduce food loss due to
crop failure. In conclusion, food waste and food loss are major global issues that require
action at all levels. While the problem is complex and multifaceted, a range of interventions
can be implemented to reduce food waste and food loss, from improving agricultural practices
to changing consumer behavior. By working together, we can create a more sustainable and
equitable food system for all.

Keywords: Food Waste, Food Loss, Food Security, Sustainable Development.
1. Giris

Kiiresel capta gida atig1 ve gida kaybi1 miktar1 giderek artis gostermektedir (Thyberg
ve ark., 2015). Ayni1 zamanda gida kayb1 ve gida atigina yonelik kiiresel ilgi de son yillarda
artmaktadir (Papargyropoulou ve ark., 2014; FAO, 2019a). Insan tiiketimine ydnelik gidalarin
yaklasik tigte biri gida tedarik zincirlerinde israf edildiginden dolay1 gida kaybi ve gida
atiklar1 kiiresel ¢apta bir sorun olusturmaktadir (Gustavsson ve ark., 2011). Bu miktarin
yetersiz beslenen 870 milyon insanmi besleyebilecegi belirtilmektedir (FAO, 2019b). Kiiresel
gida atik ve kayiplarinin toplam ekonomik degerinin 1 trilyon dolar oldugu tahmin
edilmektedir. Sosyal ve ekonomik maliyetler dikkate alindiginda bu deger 2,6 trilyon dolara
yiikselmektedir (FAO, 2014). Tiirkiye’de yillik olarak yaklasik 26 milyon ton yenilebilir gida
atig1 ve kaybi olustugu tespit edilmistir (Salihoglu ve ark., 2018). Bunun artan sera gazi
emisyonlari, kaynaklarin tiilkenmesi ve gida gilivencesizligi dahil olmak {izere Onemli
ekonomik, cevresel ve sosyal sonuglari bulunmaktadir. Atik gidalar, kiiresel gida sisteminin
onemli sorunlarindan birisidir. Ayrica gida atiklar1 kaynakli olarak tedarik zincirlerindeki sera
gaz1 (GHG) emisyonlar1 hesaba katildiginda kiiresel emisyonlarin %6,8'in1 gida atik ve
kayiplar1 olusturmaktadir (FAO, 2015; The World Bank, 2016).

Dongiisel ekonomi kavraminin son yillarda 6nem kazanmasiyla gida atigi konusu
Avrupa Birligi’nde de (AB) 6nem kazanmaya baslamistir (EC, 2015). Bu ayni zamanda
Birlesmis Milletler Siirdiiriilebilir Kalkinma Hedeflerine (SDG'ler) de yansitilmaktadir. Bu
hedeflerde, perakende ve tiiketici seviyelerinde kiiresel kisi basina gida israfinin %50
azaltilmasi ve 2030 yilina kadar iiretim ve tedarik zincirleri boyunca gida kaybinin azaltilmas1
cagrist yer almaktadir (UN, 2015; FAO, 2020). Uygun atik yonetimi, siirdiiriilebilir kalkinma
icin temel bir 6n kosul olarak kabul edilmektedir (UNHSP, 2010; UNEP, 2011).

Kiiresel niifus artisi, kentlesme ve gelir artis1 gibi faktorler beslenme kaliplarinin
degismesine, et ve siit liriinleri, toprak ve su basta olmak iizere dogal kaynaklara olan talebin
artmasina yol ac¢maktadir. Tim bunlarin sera gazi artislariyla dogrudan baglantisi
bulunmaktadir. Kiiresel niifus ve tiikketim artiginin 2050 yilina kadar kiiresel gida talebinde
artis yaratacagi ve bu durumun dogal kaynaklarda yogun baski yaratacagi tahmin edilmektedir
(Godfray ve ark., 2010). Bu zorluklar, ¢evresel kosullarin da degisiklik géstermesiyle birlikte
gida tiiretiminin giderek zorlagsmasina ve oOngdriilemez bir hale gelmesine yol agmaktadir
(Garnett, 2014). Artan diinya niifusunu siirdiiriilebilir bir sekilde beslemek amaciyla yeterli
gidanin mevcut olmasini saglamada gida sistemlerinin bir¢ok olumsuz g¢evresel etkisinin en
aza indirilmesi gerekmektedir (Tilman ve ark., 2001). Daha siirdiiriilebilir gida sistemlerine
gecis, gida atiklarinin azaltilmasi ve gida tiretiminin artirilmasi elzemdir (Godfray ve Garnett,
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2014). Yenilebilir gidalari israf ederek, o giday1 yetistirmek, iiretmek, islemek ve tasimak igin
harcanan tiim kaynaklar da israf edilmis olur. (Gustavsson ve ark., 2011). Gida atiklarinin ve
kayiplarinin 6nlenmesi ve geri kazanilmasi ile ilgili son yillarda artan bir ilgi s6z konusudur.
Ancak, mevcut olarak ¢ok az gida atig1 geri kazanilmaktadir (USEPA, 2014). Gida israfinin
azaltilmasit ve uygun atik yonetimi ayn1 zamanda ekonomik kaynaklar1 koruyabilir, gida
giivencesi katkida bulunabilir (Thyberg ve Tonjes, 2016). Gida atik ve kayiplarinin
azaltilmasmin gida giivencesine olan katkisi agiktir. Bu calismada gida atiklar1 ve kaybinin
nedenleri ve etkilerinin yani sira bu sorunu ele almak i¢in mevcut ve olasi ¢oziimler
degerlendirilmektedir.

2. Gida Israfi, Gida Atig ve Gida Kayb1 Kavramlar

Kiiresel olarak ortak bir tanimin belirlenmemis olmasi (Lebersorger ve Schneider,
2011) bu konularin incelenmesini ve miktarinin belirlenmesini zorlastirmaktadir (Buzby ve
Hyman, 2012). Gida kaybi, gida atig1, gida israfi, biyolojik atik ve mutfak atig1 gibi birgok
terim birbirinin yerine kullanilmaktadir (Schneider, 2013). Ayrica siklikla ayni terimler farkl
anlamlarda kullanilmaktadir (Gjerris ve Gaiani, 2013).

GIDA ISRAFI
(FOOD WASTAGE)

GIDA KAYBI GIDA ATIGI
(FOOS LOSS) (FOOD WASTE)

TARIM RESTORAN
ISLEME DAGITIM VE
HASAT CATERING

Sekil 1. Gida Israfi, Gida Atig1 ve Gida Kayb1 (FoodDrinksEuropa, 2020’den aktaran Tahmaz
ve Aksoy, 2022).

Sekil 1°de goriilecegi Tlizere gida israfi gida tedarik =zincirinin tamaminda
yasanmaktadir. Gida kayb1 tarim, hasat ve isleme olmak iizere gida tedarik zincirinin ilk {i¢
asamasinda; gida atig1 ise dagitim ve tiiketim asamalar1 olmak iizere gida tedarik zincirinin
son iki asamasinda olugmaktadir (Tahmaz ve Aksoy, 2022). Gida israfi, “baslangicta insan
tiiketimi i¢in olan yenilebilir gida miktarindaki azalma” seklinde agiklanmakta ve gida tedarik
zincirinin tamaminda yasandigindan dolay1 gida tedarik zincirinin her asamasindaki azalma
olarak ifade edilmektedir (FoodDrinkEuropa, 2020). Gida atig1 “perakendeciler, gida hizmeti
verenler ve tiiketiciler tarafindan alinan kararlar ve eylemler sonucunda gida miktarinda veya
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kalitesinde meydana gelen azalma” seklinde tanimlanmaktadir (FAO, 2019c). Gida kaybu,
“perakendeciler, gida hizmeti saglayicilar ve tiiketiciler harig, zincirdeki gida tedarik¢ilerinin
karar ve eylemlerinden kaynaklanan gida miktarinda veya kalitesinde meydana gelen azalma”
seklinde agiklanmaktadir (FAO, 2022). Buna gore iiretim, tasima ve depolama, isleme ve
paketleme, dagitim ve pazarlama, tilketim olmak iizere 5 asamaya ayrilabilen gida tedarik
zincirinde ilk {i¢ asamada gida kaybi ve son iki asamada gida atifi meydana geldigi
sOylenebilmektedir (Tahmaz ve Aksoy, 2022).

3. Gida Atig1 ve Kaybinin Nedenleri

Gida atig1 ve kaybu, tiretim, isleme, dagitim ve tiiketim dahil olmak iizere gida tedarik
zincirinin ¢esitli asamalarinda meydana gelebilmektedir. Gelismekte olan iilkelerde, yetersiz
depolama tesisleri ve ulasim sistemleri de dahil olmak iizere yetersiz altyap: nedeniyle gida
kayb1 daha yaygindir. Buna karsilik, gida atig1, atigin biiylik bir kismindan tiiketicilerin ve
perakendecilerin sorumlu oldugu gelismis tilkelerde daha yaygindir. Gida atig1 ve kaybinin
nedenleri arasinda asiri iiretim, kotii depolama ve tasima, kozmetik standartlar ve tiiketici
davraniglar1 sayilabilmektedir. Gelismis tlkelerde, gida atig1 ve kaybmin g¢ogu tiiketici
diizeyinde meydana gelmektedir.

3.1. Tarimsal Uretim Asamasi

Tarimsal liretim agsamasinda olusan gida atik ve kaybi kiiresel olarak 412,9 milyon
tondur (Gustavsson ve ark., 2013). Tirkiye ise bu miktarin %3,33"inli olusturmaktadir
(Salihoglu ve ark., 2018). Tarimsal iiretim asamasindaki olusan gida kayiplarinin nedenleri
arasinda giibre ve zirai ilaglarin neden oldugu zararlar, hasat zararlar1 (yumru kesimleri, erken
sokme vb.), yanlis meyve toplama yontemleri ve kotii ahir kosullar1 yer almaktadir (Tathdil
ve ark., 2013).

3.2. Hasat Sonrasi Tasima ve Depolama Asamasi

Kiiresel ¢apta olusan gida atig1 ve kaybinin %24°{ hasat sonrasi tasima ve depolama
islemleri sirasinda olusmaktadir (Gustavsson ve ark., 2011; Lipinski ve ark., 2013). Hasat
sonrasi tagima ve depolama agamasindaki olusan gida kayip ve atiklarinin nedenleri arasinda
depolama kosullarinin yetersizligi ve uygun olmamasi ve sicaklik yonetimindeki problemler
temel faktorler arasindadir. Ayrica tirlarin nakliye sirasinda yanlis kaplanmasi, uygun
olmayan depolama kosullari, nakliyede gecikmeler ve diisiik kaliteli paketleme bu asamadaki
bir¢ok kayip nedeni arasindadir (HLPE, 2014; Salihoglu ve ark., 2018). Hasat sonrasi tagima
ve depolamadan kaynaklanan diinya gida kayb1 293,40 milyon tondur ve Tiirkiye'nin kaybi
diinyadaki kaybin yaklagik %1,48'idir (Salihoglu ve ark., 2018).

3.3. Isleme, Paketleme ve Dagitim Asamalar

Gida tedarik zincirlerindeki isleme ve paketleme asamasinda dokiilen siit, zarar
gérmiis balik, islemeye uygun olmayan meyve ve sebzelerden dolayr gida atig1 ve kaybi
olusabilmektedir (Lipinski ve ark., 2013). Isleme hatalar1 sonucunda nihai iiriinde yanls
boyut, agirlik, sekil veya goriiniim ve hasarli ambalaj gibi kusurlar olusabilmektedir (HLPE,
2014). Turkiye'de isleme ve paketleme agamasinda olusan toplam gida atig1 ve kaybi yaklagik
3,44 milyon ton olarak tespit edilmistir (Salihoglu ve ark., 2018). Isleme ve paketlemeden
kaynaklanan kiiresel gida atig1 ve kayb1 147,50 milyon ton olup Tiirkiye'nin kaybi, kiiresel
kaybin yaklasik %3,44"idiir (Salihoglu ve ark., 2018). Dagitim basamaginda olusan kiiresel
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gida kaybi ve atigi 160,60 milyon tondur (Gustavsson ve ark., 2013) ve Tiirkiye'nin kayb1
diinyadaki kaybin yaklagik %2,25"dir (Salihoglu ve ark., 2018). Soguk zincir kurallarina
uyulmamasi, yetersiz havalandirma ve diigiik kaliteli paketleme bu asamadaki kayiplarin
nedenleri arasindadir (Salihoglu ve ark., 2018).

3.4. Tiiketim Asamasi

Salihoglu ve ark. (2018) tarafindan yapilan calismada Tiirkiye’de gida atik ve
kayiplarinin  %38’inin tiiketim asamasinda meydana geldigi belirtilmektedir. Hanehalki
tarafindan yapilan gida atik ve kaybiin nedenleri arasinda dokiilmeler, yetersiz depolama,
tahillarin ve yumrularin filizlenmesi, tiiketicilerin etiketleme konusunda yasadigi kafa
karisikligi, gida hazirlama, tutum ve tercihler hakkinda bilgi eksikligi, sosyo-demografik
faktorler ve mevsimsel faktorler yer almaktadir (Buzby ve Hyman, 2012). Yapilan bir
calismada Tirkiye’de gida atik ve kaybmnin en biiyiikk nedeninin son kullanma tarihinin
gecmesi oldugu tespit edilmistir (COMCEC, 2017). Ayrica Avrupa Birligi’ndeki toplam gida
atig1 ve kaybmin %12’sinin yemek hizmeti sektoriinden kaynaklandig: tahmin edilmektedir
(FUSIONS, 2016). Gida hizmeti sektoriinden kaynaklanan gida kaybi1 ve atiginin nedenleri
arasinda, fazla hazirlanan gida (miisteri sayisindan emin olunmamasi), son kullanma tarihinin
gelmesi, miisterilerin ¢ok fazla siparis vermesi ve miisterilerin artiklar1 paket olarak eve
gotiirmemesi sayilabilmektedir (COMCEC, 2017). Tiirkiye’de her yil 542 bin ton bugdaya
esdeger 2,1 milyar adet ekmegin israf edildigi belirtilmektedir (Tarim ve Orman Bakanligi,
2015).

4. Gida Atig1 ve Kaybinin Etkileri

Gida atik ve kaybi, 6nemli ekonomik, ¢evresel ve sosyal etkiler yaratmaktadir (FAO,
2019a; Morone ve ark., 2019). Gida atik veya kayip oldugunda giday: iiretmek, islemek ve
tasimak i¢in kullanilan kaynaklar da israf edilerek sera gazi emisyonlarina ve kaynaklarin
tiilkenmesine neden olunmaktadir. Gida giivencesi giderek daha énemli hale gelen kiiresel bir
sorundur (UNEP, 2009; FAO, 1981) ve kiiresel gida tedarik zincirlerinde israf edilen gida
miktar1 bu sorunu daha da giin yiiziine ¢ikarmaktadir (Stuart, 2009). Gida atig1 ve gida kayb1
gidanin mevcudiyetini azaltarak gida giivencesizligini siddetlendirmektedir. Gelismis
iilkelerde, atik ve kayip gidanin maliyeti tiiketicilere ve isletmelere yansitildigindan, gida
israfinin ekonomik sonuglari da bulunmaktadir. Siirdiiriilebilir kaynak yonetimi, atigin bir
kaynak olabilecegi fikrine dayanmaktadir (Bringezu ve Bleischwitz, 2009). Kaynak
kullanimini daha siirdiiriilebilir seviyelerle sinirlamak ve kaynak verimliligi uygulamak, iklim
degisikligine baglh Sera Gazi (GHG) emisyonlarini etkili bir sekilde azaltabilir ve ayrica
ekonomik ve sosyal nitelikte baska faydalar saglayabilir (Barrett ve Scott, 2012; Defra, 2011).
Gida atiklart ile iligkili olarak, gida zinciri boyunca kullanilan ambalaj ve tiiketilemeyen
malzemeler cevre lizerinde baski olusturmakta ve tiiketiciler ve ireticiler igin bir yiik
olusturmaktadir (Ferreira da Cruz ve ark., 2012; Williams ve ark., 2012). Asir1 gida iiretimi,
toprak, su ve fosil yakitlar dahil olmak iizere dogal kaynaklarin asir1 kullanimina yol
agcmaktadir (Pinstrup-Andersen, 1999; McLaughlin ve Kinzelbach, 2015). Bu da gereksiz
kaynak tiiketimine neden olmaktadir. Ayrica, depolama alanlarindaki gidalarin bozulmasi
metan ve karbondioksit salarak sera gazi emisyonlarini artirmaktadir (Hall ve ark., 2009).

5. Gida Atig1 ve Kaybin1 Azaltma Yontemleri

Gida atig1 ve kaybini azaltmak, gida tedarik zincirinin her agsamasini i¢ceren ¢ok yonlii
bir yaklagim gerektirmektedir. Gida atik ve kaybini azaltmaya yonelik stratejiler, depolama ve
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tasima uygulamalarinin iyilestirilmesini, kozmetik standartlarinin gevsetilmesini, fazla
gidanin gida bankalarmma ve hayir kurumlarina bagislanmasini ve tiiketicileri gida israfini
azaltmanin 6nemi konusunda egitmeyi i¢ermektedir. Diger bir yenilik¢i yaklagim ise, bir
sektordeki atigin bagka bir sektdrde kaynak olarak kullanildigi dongiisel ekonomi ilkelerinin
kullanilmasidir. Birlesmis Milletler'in = Siirdiiriilebilir Kalkinma Hedefleri ve Avrupa
Birligi'nin Tarladan Catala stratejisi dahil olmak {izere gida atiklar1 ve gida kaybini ele almak
icin bir dizi kiiresel ¢aba bulunmaktadir (EC, 2020; FAO, 2020). Bu girisimler, tedarik zinciri
yOnetimini iyilestirerek, stirdiiriilebilir tiiketimi tesvik ederek ve daha iyi egitim ve farkindalik
yoluyla gida atig1 ve gida kaybimi azaltmay1 amaclamaktadir. Mevcut ¢oziimlere ek olarak,
gida israfim1 azaltmak i¢in arastirllmakta ve gelistirilmekte olan potansiyel ¢oziimler
bulunmaktadir. Bunlar, gida kalitesini ve tedarik zinciri lojistigini izlemek i¢in sensorler gibi
tedarik zincirindeki israfi azaltmak i¢in teknolojinin kullanimini1 ve daha siirdiiriilebilir ve
daha uzun raf dmriine sahip yeni gida {riinleri ve ambalajlarin gelistirilmesini igermektedir.
Gida arz zincirinde gida kayip ve atiklarinin azaltilmasinda ambalajlama 6nemli bir yer
tutmaktadir (Demirbas, 2019). Diger yenilikler arasinda, gidanin raf Omriinii uzatan yeni
paketleme ve koruma tekniklerinin yan sira gida atiklarinin anaerobik ¢iiriitme (Edwards ve
ark., 2017), biyoyakit (Bastidas-Oyanedel ve ark., 2016), hayvan yemi ve kompostlama (Choy
ve ark., 2015) gibi uygulamalar ile degerlendirilmesi yer almaktadir.

Gida atik ve kayiplar1 dogrudan hayvan yemi olarak veya dehidrasyon, silaj, sivi
besleme vb. gibi bir 6n islem asamasindan sonra kullanilabilmektedir (Kawashima, 2002).
Ayrica zeytinyagi artiklar1 ve peynir alt1 suyu tarimda gilibreleme amagh kullanilabilmektedir
(Ayhan ve Kulaz, 2016; Deniz ve Hig, 2019). Bunun yaninda balik sanayi atiklarin gida
katki maddesi ve antimikrobiyal madde olarak kullanildigi bilinmektedir (Yagc1 ve ark.,
2006). Anaerobik ¢iiriitme, atik malzemelerin kullanilabilir gaz ve elektrige doniistiiriilmesi
islemidir (Pavi ve ark., 2017). Gida atik ve kayiplart eklendiginde metan {iretimi
artabilmektedir (Koch ve ark., 2015; Fitamo ve ark., 2016). Gida atik ve kayiplar yiiksek
oranda organik madde ve nem igerigine sahip oldugundan kolayca bozulabilmektedir (Chang
ve Hsu, 2008). Bundan dolay1 kompostlastirma gida atik ve kayiplara yonelik ¢evre dostu ve
etkili bir yonetim se¢enegidir (Bernal ve ark., 2009; Choy ve ark., 2015). Fosil kaynaklarin
siirli olmasi gercegiyle birlikte artan kiiresel niifusun enerji gereksinimlerini karsilama
zorlugu, alternatif kaynaklarin kullanimimi zorunlu hale getirmistir (Rathore ve ark., 2016).
Biyobozunur atiklar bu agidan alternatif bir kaynak olarak goriinmektedir (Li ve ark., 2016).
Arastirmalar gida atik ve kayiplarinin cesitli islemler yoluyla kullanilabilir 1siya, elektrige,
yakita ve kimyasallara doniistiiriilebilecegini gostermektedir (Ravindran ve Jaiswal, 2016).
Ornegin, gida atik ve kayiplarindan tiiretilen etanol, fosil yakitlarin yerini alma potansiyeline
sahiptir (Bastidas- Oyanedel ve ark., 2016).

6. Gida Atig1 ve Kaybin1 Azaltmanin Faydalan

Gida atik ve kayiplarini azaltmanin g¢evre, toplum ve ekonomi i¢in bir¢cok faydasi
bulunmaktadir. Gida israfim1 azaltarak kaynaklar korunabilir ve sera gazi emisyonlar
azaltilarak iklim degisikligine karst miicadeleye katki saglanabilmektedir. Ek olarak, gida
israfin1 azaltmak, gida giivencesizligini gidermeye yardimci olabilmektedir. Son olarak,
isletmeler gida maliyetlerinden  tasarruf saglaylp bu tasarruflar1  tliketicilere
aktarabileceginden, gida israfini1 azaltmanin ekonomik faydalari da bulunmaktadir.
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7. Sonug ve Oneriler

Gida atiklar1 ve kayiplari, onemli cevresel, sosyal ve ekonomik sonuglari olan
karmagik bir sorundur. Gida israfin1 ele almak, gida tedarik zincirinin her seviyesindeki
degisiklikleri igeren ¢ok yonlii bir yaklagim gerektirmektedir. Gida israfim1 azaltarak
kaynaklar korunabilir, sera gazi emisyonlar1 azaltilabilir ve gida giivencesizligi ile miicadele
edilebilir. Ek olarak, isletmeler gida maliyetlerinden tasarruf edebilir ve tiiketiciler daha diisiik
fiyatlardan gida satin alabilir. Bu nedenle, gida israfin1 azaltma cabalarmna toplumun her
diizeyinde Oncelik verilmesi ¢ok Onemlidir. Depolama ve isleme uygulamalarinin
iyilestirilmesi, fazla gidanin bagislanmasi ve tiiketicilerin egitilmesi gibi mevcut ¢oziimler,
gida israfim1 azaltmaya yonelik 6nemli adimlardir. Bununla birlikte, gida israfin1 daha da
azaltmak ve daha stirdiiriilebilir bir gida sistemi olusturmak i¢in yeni teknolojilerin, {iriinlerin
ve politikalarin siirekli arastirilmasina ve gelistirilmesine de ihtiyag vardir. Gida atik ve gida
kaybin1 azaltma ¢abalarina, hiikiimetlerden isletmelere ve bireysel tiiketicilere kadar toplumun
her diizeyinde Oncelik verilmelidir. Birlikte c¢alisarak daha siirdiiriilebilir bir gida sistemi
olusturabilir ve gida atik ve gida kaybinin ¢evre, toplum ve ekonomi iizerindeki olumsuz
etkilerini azaltabiliriz. Sonug olarak, gida giivencesini saglamak, siirdiiriilebilir kalkinmay1
desteklemek ve 21. yiizyilin zorluklarini ele almak i¢in gida atiklarimi ve gida kaybini
azaltmak ¢ok onemlidir.
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OZET

Tarim ve gida endiistrisinde ileri doniisiim, atiklar1 veya yan iirlinleri katma degerli iirlinlere
doniistiirme siirecini ifade etmektedir. Bu yaklasim sadece atiklar1 azaltmakla kalmaz, ayni
zamanda stirdiirilebilir kalkinmaya da katkida bulunmaktadir. Bu ¢alismanin amaci, tanimi,
faydalar1, zorluklari, ¢esitli sektorlerdeki uygulamalar1 ve gelecekteki yonleri dahil olmak
lizere ileri doniisiim konusunu incelemektir. Ileri déniisiim, tarim ve gida deger zincirinin
farkli asamalarinda uygulanabilmektedir. Ornegin, tarrmda mahsul artiklari, hayvan giibresi
ve gida isleme yan friinleri gibi organik atiklar giibre, hayvan yemi ve biyoenerjiye
doniistiiriilebilmektedir. Gida endiistrisinde, yenilebilir yan {iriinler ve satilmamig gidalar gibi
gida atiklari, hayvan yemi, biyoenerji veya yeni gida iriinleri igin bilesenlere
doniistiiriilebilmektedir. Ileri doniisiim, meyve ve sebzelerin posasi ve kabugu gibi yeterince
kullanilmayan veya degeri diisiikk bilesenlerden yenilik¢i gida iiriinleri olusturmak igin de
kullanilabilmektedir. Tarim ve gida endiistrisinde ileri doniisiimiin faydalar1 ¢oktur. Ilk olarak,
ekonomik, sosyal ve ¢evresel etkileri olan atiklar1 azaltmaktadir. Atiklar1 azaltmak, bertaraf
maliyetlerini diislirmeye, yeni is firsatlar1 yaratmaya ve atiktan kaynaklanan sera gazi
emisyonlarimi azaltmaya yardimei olabilmektedir. Ikincisi, ileri doniisiim, kaynaklarn daha
verimli kullanildigi ve atiklarin en aza indirildigi donglisel ekonomiye katkida
bulunabilmektedir. Ugiinciisii, ileri doniisiim, endiistrinin ekonomik siirdiiriilebilirligine
katkida bulunan yeni gelir akiglar1 ve katma degerli tiriinler yaratabilmektedir. Doérdiinciisii,
ileri doniistim, atiklarin yerel olarak geri doniistiiriildiigii ve yerel katma degerli iirlinler
olusturmak i¢in kullanildig1 yerel gida sistemlerini tesvik edebilmektedir. Bununla birlikte,
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tarim ve gida endiistrisindeki ileri doniisim de bazi zorluklarla karsi karsiyadir. Ana
zorluklardan biri, atiklar1 toplamak, islemek ve katma degerli {iriinlere doniistiirmek ic¢in
altyapr ve teknoloji eksikligidir. Ileri déniisiim aym1 zamanda ciftciler, isleyiciler ve
perakendeciler gibi deger zincirindeki farkli aktorler arasinda basarilmasi zor olabilecek is
birligini gerektirmektedir. Diger bir zorluk da, atiklarin hayvan yemi gibi belirli
uygulamalarda kullanilmasin1 engelleyebilecek diizenleyici ¢ercevedir. Ayrica, bazi
tilkketiciler atiklardan veya yan iriinlerden yapilan gida iirlinlerini tiiketmek konusunda
tereddiitlii olabileceginden, ileri doniisiim tiiketici kabul sorunlariyla karsilasabilmektedir.
Zorluklara ragmen, tarim ve gida endustrisindeki ileri doniisiim, gelecek vaat etmektedir.
Stirdiiriilebilir ve etik gida tirtinlerine yonelik artan talep, ileri doniistiiriilmiis gida {iriinlerinin
gelistirilmesini saglayabilir. Dongiisel ekonomi ilkelerine artan ilgi, sektorde ileri doniistimiin
benimsenmesini de tesvik edebilir. Biyorafineriler gibi yeni teknolojilerin gelistirilmesi, atigin
katma degerli iiriinlere doniistiiriilmesini de kolaylastirabilir. Ayrica ileri donilisiim, atiklar
azaltarak, yeni is firsatlar1 yaratarak ve siirdiiriilebilir tiiketim ve liretim modellerini tesvik
ederek Siirdiiriilebilir Kalkinma Hedeflerine ulasilmasina katkida bulunabilir. Sonug olarak,
tarim ve gida endiistrisindeki ileri doniisiim, atik azaltma, dongiisel ekonomi, ekonomik
stirdiirtilebilirlik ve yerel gida sistemleri zorluklarini ele alma potansiyeline sahiptir. Bununla
birlikte, altyap1 ve teknoloji eksikligi, diizenleyici engeller ve tiiketici kabulii gibi zorluklarla
da kars1 karsiyadir. Bu zorluklarin iistesinden gelmek ve ileri doniisiimiin potansiyelini tam
olarak gerceklestirmek icin, deger zincirindeki farkli aktorler arasinda is birligine dayali
cabalar, destekleyici politikalar ve halki bilinglendirme kampanyalari gereklidir. ileri
doniisiim, Sirdiriilebilir Kalkinma Hedeflerine ulasilmasina ve daha siirdiiriilebilir ve
dayanikli bir tarim ve gida sisteminin olusturulmasina katkida bulunabilir.

Anahtar kelimeler: fleri doniisiim, Tarim, Gida.

ABSTRACT

Upcycling in the agriculture and food industry refers to the process of repurposing waste or
by-products into value-added products. This approach not only reduces waste but also
contributes to sustainable development. The purpose of this study is to examine the topic of
upcycling, including its definition, benefits, challenges, applications in various industries, and
future directions. Upcycling can be applied in different stages of the agricultural and food
value chain. For example, in agriculture, organic waste such as crop residues, animal manure,
and food processing by-products can be transformed into fertilizers, animal feed, and
bioenergy. In the food industry, food waste, such as edible by-products and unsold food, can
be transformed into ingredients for animal feed, bioenergy, or new food products. Upcycling
can also be used to create innovative food products from underutilized or undervalued
ingredients, such as pulp and peel from fruits and vegetables. The benefits of upcycling in the
agriculture and food industry are numerous. First, it reduces waste, which has economic,
social, and environmental implications. Reducing waste can help cut disposal costs, create
new business opportunities, and reduce greenhouse gas emissions from waste. Second,
upcycling can contribute to the circular economy, where resources are used more efficiently,
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and waste is minimized. Third, upcycling can create new revenue streams and value-added
products, contributing to the economic sustainability of the industry. Fourth, upcycling can
promote local food systems, where waste is recycled locally and used to create local value-
added products. However, upcycling in the agriculture and food industry also faces some
challenges. One of the main challenges is the lack of infrastructure and technology to collect,
process, and transform waste into value-added products. Upcycling also requires collaboration
between different actors in the value chain, such as farmers, processors, and retailers, which
can be challenging to achieve. Another challenge is the regulatory framework, which may
hinder the use of waste in certain applications, such as animal feed. Moreover, upcycling may
face consumer acceptance issues, as some consumers may be hesitant to consume food
products made from waste or by-products. Despite the challenges, upcycling in the agriculture
and food industry has promising future prospects. The increasing demand for sustainable and
ethical food products can drive the development of upcycled food products. The growing
interest in circular economy principles can also promote the adoption of upcycling in the
industry. The development of new technologies, such as biorefineries, can also facilitate the
transformation of waste into value-added products. Furthermore, upcycling can contribute to
achieving the Sustainable Development Goals by reducing waste, creating new business
opportunities, and promoting sustainable consumption and production patterns. In conclusion,
upcycling in the agriculture and food industry has the potential to address the challenges of
waste reduction, circular economy, economic sustainability, and local food systems. However,
it also faces challenges such as the lack of infrastructure and technology, regulatory barriers,
and consumer acceptance. To overcome these challenges and fully realize the potential of
upcycling, collaborative efforts between different actors in the value chain, supportive
policies, and public awareness campaigns are needed. Upcycling can contribute to achieving
the Sustainable Development Goals and creating a more sustainable and resilient agriculture
and food system.

Keywords: Upcycling, Agriculture, Food.
1. GIRIS

Gida kayb1 ve gida atigi hem gelismis hem de gelismekte olan {ilkeleri etkileyen
kiiresel bir sorundur. Uretim, isleme, nakliye ve dagitim sirasinda kaybolan veya tiiketiciler,
perakendeciler ve diger son kullanicilar tarafindan atilan yenilebilir gida miktar: gida kaybi ve
gida atig1 olarak tanimlanmaktadir (Blakeney, 2019). Diinya genelinde her yil yaklagik 1.3
milyar ton (iiretilen gidanin igte biri) gidanin kayip oldugu veya atik oldugu tahmin
edilmektedir (Gustavsson ve ark., 2011; 2013). Gida atiklarinin sera gazi emisyonlart da
dahil olmak iizere cevresel bircok etkiye sebep olmasmnin yaninda iretim maliyetlerini
artirmasi ve potansiyel gelir kaybina yol agmasi gibi olumsuz ekonomik etkileri
bulunmaktadir (Munesue ve ark., 2015). Ayrica, gida israfi erisilebilir gida miktarinin
azalmasina yol agarak kiiresel gida giivencesizliginin de artmasina yol agmaktadir (Irani ve
ark., 2018; Santeramo ve Lamonaca, 2021). Gida kayb1 ve atiklarinin nedenleri arasinda gida
tedarik zincirindeki verimsizlikler, tiiketici davranis ve beklentilerindeki degisiklikler ve bazi
bolgelerde altyap1 ve teknoloji eksiklikleri yer almaktadir. Artan kiiresel niifus ve artan gida
talebi ile birlikte bu faktorler, gida kaybi ve atiklar1 ciddi bir sorun olarak glindeme
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tasimaktadir (Aschemann-Witzel ve ark., 2015; Blakeney, 2019; Morone ve ark., 2019). Gida
atiklarinin ve kayiplarinin 6nlenmesinde ileri doniisiim son yillarda 6n plana ¢ikmuistir.

Ileri doniisiim, atik veya istenmeyen malzemelerin yeni, kullanish (iiriinlere
doniistiirmeye yarayan siirdiiriilebilir bir siirectir. ileri doniisiim sayesinde atik miktari
azalmakta, mevcut malzemelerin yenisini tiretmek yerine tekrar kullanarak dogal kaynaklar
korunmaktadir (Sung ve Sung, 2015). leri doniisiim, ¢opii hazineye déniistiirmeye yarayan
yaratici ve c¢evre dostu bir metotdur. ileri déniisiim ile eski giysiler, mobilyalar veya
elektronik iiriinler gibi atilan iiriinlere yeni {iriinlere doniistiiriilmektedir. Ornegin, eski
tisortler yeniden kullanilabilir aligveris ¢antalarina, kirilan miicevherler yeni sanat eserlerine,
modas1 gegmis elektronik cihazlar saatli radyolara doniistiiriilebilir.

Bu calismada, ileri doniisiimiin gida kaybin1 ve gida atigini azaltmadaki rolii ve daha
siirdiirtilebilir bir gida sistemi yaratma konusundaki yeri incelenecektir. Kaynaklarin
korunmasi, sera gazi emisyonlarinin azaltilmasi ve yeni iirlin ve endiistrilerin yaratilmasi da
dahil olmak iizere ileri doniisiimiin faydalarmma da deginilecektir. Ayrica gida endiistrisinde
kullanilan ¢esitli ileri doniisiim teknikleri ve yontemleri ortaya konulacaktir. Ek olarak ileri
doniistim ile gida kaybmi ve gida atigini azaltabilmek icin asilmasi gereken zorluklar
incelenecektir. Son olarak, gida endiistrisinde ileri dontigiimiin gelecegi ve teknoloji,
hiikiimet, endiistri ve tiiketicilerin ileri doniisiimiin basarisindaki 6nemi de tartisilacaktir.

2. ILERI DONUSUM

2.1. ILERi DONUSUM NEDIR?

UPCYCLING

De319“ € Processigi~+ . Second-hand
Q:ahty Reused ' % AN .,Technologles
. L
bustalnablllty l WaSte
Converting “ ~----" = 7 Worldwide B

Sekil 1. ileri Déniisiim
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Ileri doniisiim, atik malzemelerin yeni ve yiiksek kaliteli iiriinlere doniistiiriilmesini
iceren bir atik azaltma siirecidir (Sung ve Sung, 2015). Diger bir tanimla ileri doniisiim, atik
malzemelere yeni bir hayat vermeyi ve bu malzemelerin ¢0p olmasini 6nlemeyi amaclayan bir
geri doniisiim seklidir. Ileri déniisiim, orijinal malzemelerden daha yiiksek degere sahip yeni
iirlinler yaratmay1 amagladigi i¢in geleneksel geri doniisiimden farklidir. Bu farklilik, iirlinlere
yeni tasarimlar veya islevsellikler eklenmesi, malzemelerin kalitesinin iyilestirilmesinden
kaynaklanmaktadir. {leri doniisiim ile atiklarin en aza indirgenmesi ve kaynaklarin korundugu
dongiisel bir ekonomi amaglanmaktadir.

2.2. ILERIi DONUSUMUN TARiHIi

Ileri déniisiim uygulamasi veya atik malzemeleri yeni ve kullamish ({iriinlere
doniistiirme siireci, yiizyillar dncesine dayanan bir gegmise sahiptir. Ileri doniisiimiin kokleri,
insanlarin atik malzemeleri zorunluluktan dolayr yeniden degerlendirdigi antik cag
zamanlarina kadar uzanmaktadir. Bunun disinda 19. yiizyilda, Bati Amerika'da yiyecek ve su
depolamak icin eski viski figilar1 yeniden kullanilmaktaydi. Son yillarda ileri doniisiim,
cevresel siirdiiriilebilirligin saglanmas1 amaciyla yeniden popiiler bir hale gelmistir. ileri
doniistimiin tarihi; antik ¢ag, sanayi devrimi, diinya savaslari, ikinci diinya savasi sonrasi ve
cevre hareketi olmak {izere bes donemde incelenebilmektedir (Zimring, 2016; 2017).

Erken Uygarlik (Antik Cag):

Yunan, Roma ve Cin'in eski uygarliklar1 da dahil olmak tizere antik ¢aglarda insanlar, yeni
nesneler olusturmak i¢in hurda metal ve kirik canak ¢omlek gibi atik malzemeleri
kullandiklarindan ileri doniisiimii ilk uygulayanlar arasinda yer almaktadirlar.

Sanayi Devrimi:
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Sanayi Devrimi sirasinda, insanlarin fabrikalardan ve madenlerden ¢ikan atik malzemeleri
yeni Uriinlere doniistiirmeye baslamasiyla ileri doniisiim yayginlasmaya baglamistir. Ornegin,
hurda metalin eritilmesiyle yeni aletler ve makineler {iretilmistir.

Sekil 3. Diinya Savaslarinda ve Sonrasinda Ileri Déniisiim Uygulamalari

Diinya Savaslart:
Diinya Savaglar sirasinda savas sartlarindan dolayi silah ve diger askeri techizatlarin iiretimi
amaciyla hurda metaller toplanmis ve eritilmistir.

Ikinci Diinya Savas1 Sonrast:

Ikinci Diinya Savasi'm1 takip eden yillarda, insanlarm yeni iiriinler tiiketmeye baslamasiyla
birlikte ileri doniisiim nispeten daha az uygulanmaya baslamistir. Diinya savaslar1 sirasinda
kullanilan bazi malzemeler savas sonrasinda farkli alanlarda kullamilmistir. Ornegin sedye
olarak kullanilan malzemeler bahge citi olarak kullanilmaktadir (Sekil 3).

Cevre Hareketi:

20. yiizyilin sonlarinda, atiklarin ¢evresel etkilerinin farkina varildik¢a ileri doniisiime olan
ilgi yeniden canlanmistir. Giiniimiizde ileri donilisiim atik azaltimi ve siirdiiriilebilirligi
saglama konusunda giderek yayginlagmaktadir.

2.3. ILERI DONUSUMUN FAYDALARI

fleri déniisiimiin, atiklar1 azaltmak, kaynaklar1 korumak ve sera gazi emisyonlarini
azaltmak dahil olmak iizere ¢ok sayida faydasi bulunmaktadir. ileri déniisiim, diizenli
depolama alanlarina giden atik miktarim1 azaltmaya, dogal kaynaklari korumaya ve iiretim
stireglerinin cevresel etkisini azaltmaya yardimci olmaktadir. Ek olarak, ileri doniisiim
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sayesinde yeni {lriinler ve endiistriler yaratilarak istihdam ve ekonomik faydalar
saglanmaktadir.

Cevresel faydalar:

fleri doniisiim, atiklar1 azaltir ve yenilerini iiretmek yerine mevcut malzemeleri kullanarak
dogal kaynaklar1 korur. Bu sayede iiretimin ¢evresel etkisini en aza indirmeye yardimci olur
ve atik bertarafi ile iligkili sera gaz1 emisyonlarini azaltir.

Finansal tasarruf:
Ileri dontigiim, yeni iiriinler satin alma ihtiyacini azaltarak para tasarrufu saglayabilir ve satin
alinmas1 zor veya pahali olabilecek iirtinler tiretilebilir.

Yaraticihg tesvik eder:
Ileri doniigiim, insanlara yaraticilik konusunda firsat saglar. Bireyler hayal gii¢lerinin sinirlar
dahilinde atiklar1 yeni, faydali tirlinlere doniistiirebilir.

Yerel topluluklar: destekler:

Ileri doniisiim, yerel kaynakli malzemelerin kullanimini tesvik ederek, ithal iiriin ihtiyacim
azaltarak ve siirdiiriilebilir malzemelerin kullanimin1 tesvik ederek yerel topluluklart
desteklemektedir.

Siirdiiriilebilirligi tesvik eder:

[leri déniisiim, atiklar1 azaltan, dogal kaynaklar1 koruyan ve gevreyi destekleyen siirdiiriilebilir
bir uygulamadir. ileri déniisiim, diizenli depolama alanlarina giden atik miktarim azaltarak
daha siirdiiriilebilir bir gelecek yaratmaya yardimci olur.

istihdam firsatlan yaratir:
[leri doniisiim, oOzellikle sinirh is firsatlarinin oldugu topluluklarda istihdam firsatlar
yaratabilir.

Atik azaltmay destekler:
Ileri doniisiim, tretilen atik miktarinin azaltilmasina yardimci olur, diizenli depolama
alanlarina gonderilen atik miktarini azaltir ve atik bertarafinin ¢evresel etkisini en aza indirir.

2.4. ILERI DONUSUMUN ZORLUKLARI

fleri doniisiimiin birgok avantaji olmasmna ragmen, zaman ve emek, sinirli kullanim
alani, finansal yatirim gerekliligi, sinirli malzeme mevcudiyeti, kalite kontrol ve sinirlt pazar
talebi gibi baz1 dezavantajlar1 da s6z konusudur.

Zaman ve caba:

Ileri déniisiim genellikle zaman ve emek gerektirmektedir. Ayrica emek yogun bir sekilde
uygulanmasi gerekebilir. Bazi ileri doniisiim projelerinin tamamlanmasi, 6zellikle karmasiksa
veya 0zel beceriler gerektiriyorsa, uzun zaman alabilmektedir.

Simirh kullanim:
Bazi ileri doniistliriilmiis triinler, yeni muadilleri kadar dayanikli veya pratik olmayabilir.
Ornegin, ileri doniistiiriilmiis bir sandalye, yeni bir sandalye kadar saglam veya rahat
olmayabilir. fleri doniistiiriilmiis bir oyuncak, yeni bir oyuncakla aym 6zelliklere veya degere
sahip olmayabilir.
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Finansal yatiriom:
Ileri dontlisiim, ¢esitli araclara, sarf malzemelerine ve malzemelere ihtiya¢ duyulmasini
gerektirmektedir. Bu durum finansal bir yatirim gerektirebilmektedir.

Sinirh malzeme mevcudiyeti:
Ileri donilisiim i¢in gerekli malzemeler her zaman mevcut olmayabilir. Malzemelerin kisitl
olmasi ileri doniisiimii olumsuz etkileyebilmektedir.

Kalite kontrol:

Ileri doniisiim, iiriinii olusturan kisinin becerilerine baghdir. Bitmis {iriiniin kalitesi biiyiik
olciide degiskenlik gdsterebilmektedir. Ileri doniistiiriilmiis tiim iiriinlerin belli bir standartta
olmasini saglamak her zaman miimkiin olmamaktadir.

Smrh pazar talebi:
Faydalarina ragmen, ileri doniisiimiin yaygin bir ¢ekiciligi olmayabilir ve ileri dontistiiriilmiis
irlinler i¢in pazar smirli olabilir. Bu durum ileri donistiirilmiis triinlerin satilmasini
zorlastirabilmektedir.

2.5. ILERi DONUSUM ORNEKLERI
Atik malzemelerin yeni ve kullanigl {irtinlere doniistiiriilmesine yarayan ileri doniisiim

uygulamalar1 yaygin olarak mobilya, giysi, plastik sise, lastik, cam kavanoz, kagit, kutu ve
palet gibi malzemeler ile gergeklestirilmektedir.

Sekil 4. ileri Déniisiim Ornekleri
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Mobilya:
Eski mobilyalar yeniden kullanilabilmektedir. Ornegin, eski bir sifonyer zimparalandiktan
sonra benzersiz ve sik bir mobilya pargasi olugturmak i¢in yeniden boyanabilir.

Giyim:
Artik  giyilmeyen giysiler c¢anta, minder kilifi, perde gibi yeni {irlinlere
doniistiiriilebilmektedir.

Plastik Siseler:
Plastik siseler kesilerek kus yemliklerine, saksilara ve hatta lambalara doniistiiriilebilmektedir.

Otomobil parcalar:

Eski lastikler, salincak ve oyun ekipmanlarina doniistiiriilebilmektedir. Ayrica lastiklerin
bah¢e mobilyasi, masa ve saksi gibi ¢esitli kullanim alanlar1 da bulunmaktadir. Ayrica araba
motorlar1 masaya, araba siispansiyon yaylari masa ayaklarma ve araba turbolari ampul
duylarina doniistiiriilebilmektedir.

Cam Kavanozlar:
Cam kavanozlar yiyecek, baharat ve diger ev esyalari igin saklama kaplar1 olarak
kullanilabilmektedir.

Kagit:
Eski gazete ve dergiler kagit hamuruna ve hatta miicevhere doniistiiriilebilmektedir.
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Kutular:
Aliiminyum kutular yeni kutulara doniistiiriilebilir, kus yemliklerine, mumluklara ve diger
dekoratif 6gelere doniistiiriilebilmektedir.

Paletler:
Ahsap paletler, sehpa ve raf liniteleri gibi mobilyalar olusturmak i¢in kullanilabilmektedir.

2.6. GERI DONUSUM VE iLERI DONUSUM ARASINDAKI FARK
Atik azaltim ve siirdiirtilebilirlige katkida kullanilan iki yontem olan geri doniisiim ve

ileri doniisimiin tanim, amag, kullanilan malzeme, siire¢ ve nihai triin bakimindan
farkliliklar1 bulunmaktadir.

Up- vs. Re-
cycling

B
-

v RECYCLING 1 UPCYCLING

Sekil 6. Geri Déniisiim ve Ileri Doniisiim

Tamm:

Geri doniisiim, atik maddeleri bilesenlerine ayirma ve bu pargalar1 yeni iiriinler yapmak i¢in
kullanma islemidir. Ileri déniisiim ise atik malzemelerin par¢alanmadan alinarak yeni ve
kullanigli tirtinlere doniistiiriilmesidir.

Amag:

Geri doniisiimiin birincil amaci, depolama alanlarina giden atik miktarim azaltmak ve dogal
kaynaklar1 korumaktir. Ileri doniigiimiin birincil amaci, atik malzemelerden yeni ve faydal
iirlinler yaratmaktir.
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Kullanilan Malzemeler:

Geri donlisim genel olarak kagit, plastik, cam ve metal gibi malzemeler ile
gergeklestirilmektedir. Ileri doniisiim ise giyim, mobilya ve hatta elektronik dahil olmak iizere
cok cesitli atik malzemeler ile yapilabilmektedir.

Siirec:

Geri doniisiim, atik malzemelerin pargalanmasi ve islenmesi i¢in karmasik ve enerji yogun bir
stirec gerektirmektedir. Ote yandan ileri doniisiim, atik malzemeleri yeni iiriinlere
dontistiirmeyi igeren daha basit ve daha yaratici bir siirectir.

Nihai Uriinler:

Geri doniisiim sonucunda genel olarak orijinal malzemelerden daha disiik kalitede yeni
tiriinler {iretilmektedir. 1Ileri doniisiimde ise yiiksek kaliteli ve benzersiz iiriinler ortaya
cikmaktadir.

2.7. ILERIi DONUSUMUN GELECEGI

Teknolojinin Rolii:

fleri déniisiimii daha kolay, daha verimli ve daha uygun maliyetli hale getirmek icin yeni ve
yenilik¢i teknikler ve siirecler gelistirilmesinde teknoloji kritik bir rol oynayacaktir. Ornegin,
malzeme bilimi ve miihendisligindeki ilerlemeler yeni ve yliksek performansh ileri
dontstiiriilmiis malzemelerin gelistirilmesine yol acabilirken, yapay zeka ve makine
ogrenimindeki ilerlemeler ileri doniisiim siirecini kolaylastirmaya yardimeir olabilir. Ug
boyutlu yazicilarin yayginlagsmasiyla Dbirlikte ileri doniisiimiin  de yayginlasacagi
disiiniilmektedir.

Hiikiimetin ve Politikanin Rolii:

Hiikiimet ve politika, ileri doniisiimiin gelecegini sekillendirmede dnemli bir rol oynayacaktir.
Hiikiimetler, ileri doniisiimiin gelismesini tesvik eden politikalar ve tesvikler olusturarak, ileri
doniisiimii destekleyici bir ortam yaratilmasina yardimci olabilir. Ornegin, hiikiimetler ileri
doniistimle ugrasan sirketler icin vergi tesvikleri saglayabilir. Ayrica belirli {irlin veya
uygulamalarda ileri doniistiiriilmiis malzemelerin kullanilmasini zorunlu kilan diizenlemeler
getirilebilir.

Endiistrinin ve Tiiketicilerin Rolii:

Son olarak, endiistri ve tiiketiciler ileri doniisiimiin geleceginde 6nemli bir rol oynayacaktir.
Sirketlerin ileri doniisiimii operasyonlarina ve iiriinlerine dahil etmede liderlik rolii iistlenmesi
gerekecektir. Tiiketicilerin ise bilingli satin alma kararlar1 vererek ileri doniistiiriilmiis tirtinleri
talep etmesi ve desteklemesi gerekecektir. Tiiketiciler ¢evreye karsi daha bilingli hale
geldikce, ileri doniistliriilmiis malzemelerden yapilan {irlinleri giderek daha fazla satin
alacaktir. Bunun sonucunda stirdiiriilebilirlige ve ¢evresel sorumluluga oncelik veren sirketler
tiiketici satin alma davranislarinin kendilerine dogru yonelmesinin meyvelerini toplayacaktir.

2.8. FARKLI SEKTORLERDE iLERi DONUSUM ORNEKLERI

Ileri déniisiim, tarim, moda, insaat ve gida dahil olmak iizere bir¢ok endiistri ve
sektorde uygulanmaktadir. Ornegin, tarim sektdriinde ciftgiler gida atiklarini kompostlayabilir
ve hayvan altliklarim1 toprak iyilestirmek igin yeniden kullanabilir. Moda endiistrisinde,
tasarimcilar eski kiyafetleri yeni ve modaya uygun tasarimlara doniistiirebilir. Insaat
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sektoriinde, ingaat malzemeleri yeniden kullanilabilir. Gida sektdriinde ise gida atiklar1 yeni
gida iiriinlerine doniistiiriilebilir.

2.8.1. TARIM SEKTORUNDE iLERi DONUSUM

Tarimda ileri doniisiim uygulamalari arasinda tarim sektoriindeki atik malzemeleri
yeniden kullanmayi saglayan kompostlama, hayvan altliklarinin degerlendirilmesi, plastik
mal¢in yeniden kullanilmasi, yagmur suyu hasadi, kaplarin yeniden kullanilmasi ve ileri
doniigiimlii tarim ekipmanlari yer almaktadir.

Sekil 7. Tarim Sektériinde Ileri Doniisiim

Kompostlama:

Kompostlama, gida artiklar1 ve bahge atiklar1 gibi organik atiklar1 besin agisindan zengin bir
toprak besin maddesine doniistiirme islemidir. Bu sayede, atiklar azaltilabilir ve toprak sagligi
tyilestirilerek daha verimli tirtinler iiretilebilir ve sentetik giibrelere olan ihtiyag azaltilabilir.

Hayvan Althklarinin Degerlendirilmesi
Saman veya talas gibi hayvan yataklar1 kompost haline getirilebilir ve toprak diizenleyici
olarak kullanilabilir.

Plastik Mal¢in Yeniden Kullanilmasi:
Yabani otlart bastirmak ve topraktaki nemi tutmak igin kullanilan plastik malg tekrar
kullanilabilir. Bu sayede atiklar azaltilir ve kaynaklar korunur.

Yagmur Suyu Hasadi:
Yagmur suyu toplanabilir ve sulama i¢in kullanilabilir. Bu durum su ihtiyacinin
azaltilmasinda etkilidir.
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Tleri Déniisiimlii Tarim Ekipmanlar:

Eski tarim ekipmanlart yeniden kullanilabilir. Bu sayede atik azaltilabilir ve kaynaklar
korunabilir. Ayrica ¢esitli malzemeler tarim sektoriinde kullanilabilecek alet ve ekipmanlara
doniistiiriilebilmektedir (Sekil 7).

2.8.2. GIDA SEKTORUNDE ILERI DONUSUM

Gidalarda ileri doniisiim, gida atiklariin yeni ve lezzetli gida irilinlerine
doniistiiriilmesi siirecidir. Gidalarda ileri doniisiim uygulamalari arasinda kompostlama,
cirkin/sekilsiz tirtinlerin kullanilmasi, gida atiklarinin yeniden degerlendirilmesi, bira ve
sarabin ileri doniisiimii ve gida yan iiriinlerinin kullanimi yer almaktadir.

Sekil 8. Gidalarin ileri Déniisiimii

Kompostlama:
Kompostlama, sebze ve meyve artiklarini bitkiler i¢in zengin bir besin maddesine doniistiirme
islemidir. Bu sayede atiklar ve sentetik giibreye duyulan ihtiyag¢ azaltilir.

Cirkin/Sekilsiz Uriinlerin Kullanilmasi:
"Cirkin" veya sekilsiz oldugu diisiiniillen meyve ve sebzeler ¢orbalarda, giiveglerde ve
ptirelerde kullanilabilir. Bu sayede gida israfi azaltilmis olur.

Gida atiklarinin yeniden degerlendirilmesi:

Gida sektoriinde, satilmamis gidalar ve kabuklar dahil olmak {izere biiylik miktarlarda atik
olusmaktadir. Gida atiklarinin ileri doniistiiriilmesiyle atik miktar1 azaltilir. Ornegin kahve
telvesi kompost veya giibre olarak, ekmek atig1 kirint1 veya kroton olarak kullanilabilir. Bayat
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ekmekler kroton ve galeta unu yapiminda kullanilabilmektedir. Olgunlagmis meyveler recel,
jole ve surup iiretiminde kullanilabilmektedir.

Bira ve Sarabin ileri Doniisiimii:
Bira ve sarap tiretiminden elde edilen kullanilmis iiztimler sirke, siiriilebilir iiriinler ve hatta
kopek ddiilleri gibi yeni gida tirlinlerine donistiiriilebilmektedir.

Gida yan iiriinlerinin kullamlmasi:

Findik kabuklar1 gibi gida yan iiriinleri, diger gida triinleri icin bilesenlere doniistiiriilebilir,
bu da israfi azaltir ve kaynaklar1 korur. Ornegin, badem kabuklari enerji {iretimi igin yakit
olarak veya yenilebilir mantar yetistirmek icin bir substrat olarak kullanilabilir.

2.8.3. MODADA iLERIi DONUSUM

Modada ileri doniisiimiin bir 6rnegi, eski giysilerin yeniden degerlendirilmesidir. Bu
sayede eski kiyafetlerin yeni giyim esyalarina doniistiiriilmesi, ev esyalar1 veya aksesuarlar
gibi yeni Uriinlerin olusturulmasi saglanabilmektedir. Moda endiistrisi, giysi ve aksesuar
olusturmak i¢in geri doniistiiriilmiis polyester kullanmak gibi, {iriinlerinde geri doniistiiriilmiis
malzemeler kullanarak ileri doniisim gerceklestirmektedir (Vadicherla ve ark., 2017;
Marques ve ark., 2019).

2.8.4. INSAAT SEKTORUNDE iLERI DONUSUM

Insaatta ileri doniisiimiin bir 6rnegi, tugla, kereste ve metal gibi insaat malzemelerinin
yeni insaat projelerinde yeniden kullanilmasidir. Insaat sektorii, doseme ve yalitim gibi yap1
iirlinlerinin {iretiminde geri doniistiiriilmiis malzemelerin kullanilmasi ile projelerinde ileri
doniisim gerceklestirmektedir (Gnatiuk ve ark., 2022). Ayrica kargo konteynerleri ev
yapiminda kullanilabilmektedir (Blandford ve Bender, 2020).

2.9. GIDA ISRAFINI AZALTMADA ILERi DONUSUMUN ROLU
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Source Reduction

Feed Hungry People

Feed Animals

Ileri déniisiim, gida israfin1 azaltmada énemli bir rol oynamaktadir (Mostaghian ve
ark., 2021). Birlesmis Milletler Gida ve Tarim Orgiitii'niin bir raporuna gére, diinya ¢apinda
tiretilen tim gidalarin yaklasik ticte biri kaybolmakta veya atik olmaktadir. Bu miktar, her yil
1,3 milyar tondan fazla gida anlamina gelmektedir. Ayrica gida atiklart 6nemli gevresel,
sosyal ve ekonomik etkilere yol agmaktadir. Yiyecekleri ileri doniistiirerek atiklar1 azaltabilir,
yeni, lezzetli ve besleyici iiriinler yaratabiliriz. Ornegin, olgunlasmis meyve ve sebzeler regel
ve soslara, bayat ekmekler ise kroton veya ekmek kirintilarma doniistiiriilebilir. ileri
dontisiim, gidanin raf dmriiniin uzamasina da yardimci olarak saklamay1 kolaylastirir ve israf
olasiligim azaltir. ileri déniisiimiin gida israfin1 azaltabilmesinin bir bagka yolu da, normalde
atilacak olan gidalar1 kullanmaktir. Ornegin, hafif kusurlu yiyecekler c¢orba, giive¢ ve
smoothie gibi yeni {irlinler olusturmak igin kullanilabilir. Bu durum sadece israfi azaltmakla
kalmaz, ayn1 zamanda maliyeti de diisirmektedir. Gida israfin1 azaltmanin yami sira, ileri
doniistimiin baska c¢evresel faydalar1 da vardir. Diizenli depolama alanlarina gonderilen gida
atiklarmin miktarini azaltarak sera gazi emisyonlarini azaltabilir ve dogal kaynaklari
koruyabiliriz. Yiyeceklerin ileri doniistiiriilmesi ayrica siirdiiriilebilir tarim1 destekler. Ayrica
yerel kaynakli ve mevsimlik malzemelerin kullanimi tesvik edilmis olur.

2.10. TURKIYE’DE iLERi DONUSUM

Tiirkiye'de ileri doniisim yeni gelismeye baslasa da atigin azaltilmasi ve
stirdiiriilebilirligin tesvik edilmesinde ©Onemli bir etki yaratma potansiyeline sahiptir.
Tiirkiye'de ileri doniisiimii tesvik etmek ve desteklemek ic¢in ¢alisan devlet kurumlari, kar
amaci gitmeyen kuruluslar ve 6zel sirketler dahil olmak tizere bir¢ok girisim ve kurulus
bulunmaktadir. Tiirkiye'de ileri doniisiimiin bir 6rnegi, giysi ve yatak takimi gibi eski tekstil
iirlinlerinin yeni tiriinler ve malzemeler olusturmak i¢in yeniden kullanilmasidir. Tiirkiye'deki
cesitli kuruluslar eski tekstil iirlinlerini toplayip yeniden kullanmak, atiklari azaltmak ve
kaynaklar1 korumak ve ayni zamanda yeni isler ve ekonomik firsatlar yaratmak igin
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calismaktadir. Tiirkiye'de ileri doniigiimiin ivme kazandig1 bir diger alan da gida endiistrisidir.
Sirketler, hem fazla gidalardan yeni {irlinler gelistirerek hem de israfi en aza indirmek icin
tedarik zinciri ve dagitim sistemlerini iyilestirerek gida atiklarin1 yeniden kullanmak ve gida
kaybim1 azaltmak icin c¢alismaktadir. Bu c¢abalara ragmen, Tiirkiye'de ileri doniisiimiin
potansiyelini tam olarak gerceklestirmek igin asilmasi gereken zorluklar var. Ornegin, ileri
doniistim ve faydalar1 hakkinda daha fazla farkindalik ve egitimin yani sira ileri doniisiim
girisimlerinin biiyltimesini ve gelisimini desteklemek icin arastirma ve gelistirmeye daha fazla
yatirim yapilmasi gerekmektedir.

3. SONUC VE ONERILER

Ileri doniisiim, atiklar1 azaltmak, kaynaklar1 korumak ve iklim degisikliginin etkilerini
azaltmak i¢in onemli bir stratejidir. Ileri doniisiim, atilan veya istenmeyen malzemeleri yeni
ve yararli irlinlere doniistiirerek, sera gazi emisyonlarini azaltmak, yeni liriinler ve endiistriler
yaratmak, istihdam ve ekonomik faydalar saglamak dahil olmak {izere bir dizi gevresel,
ekonomik ve sosyal fayda saglamaktadir. Eski uygarliklardan giiniimiize kadar ileri doniisiim,
atik azaltimi1 konusunda 6nemli bir yontem olmustur. Diinya, atik ve siirdiiriilebilirlikle ilgili
artan zorluklarla karsi karsiya kalirken, bu sorunlar1 ele almanin ve daha siirdiiriilebilir bir
gelecek inga etmenin bir yolu olarak ileri doniisiim giderek daha onemli hale gelmektedir.
fleri déniisiimiin, zaman ve caba gerektirmesi ile bazi ileri doniistiiriilmiis iiriinlerin sirl
kullanim alanina sahip olmasi gibi bazi dezavantajlar1 vardir. Ileri déniisiim konusunda,
farkindalik ve egitim eksikligi, teknik ve mali engeller ve kiiltiirel ve sosyal tutumlar dahil
olmak iizere zorluklar séz konusudur. Ileri déniisiimiin dniindeki en biiyiik zorluklardan biri,
bunun ne oldugu ve nasil yapilacagi konusunda farkindalik ve egitim eksikligidir. Pek ¢ok
insan, ileri doniisiimiin faydalarinin veya mevcut ¢esitli teknik ve yontemlerin farkinda
degildir. Bundan dolay1 egitim yoluyla ileri donlisim hakkinda farkindalik yaratmak
onemlidir. Ileri doniisiimiin bir bagka zorlugu da alet ve ekipmana ihtiya¢ duyulmasindan
dolay1 ortaya ¢ikan teknik ve mali engellerdir. Son olarak, kiiltiirel ve sosyal tutumlar da ileri
doniisiime ydnelik zorluklardan birisidir. Ileri déniistiiriilmiis {iriinlerin kalitesi veya degeri
hakkinda olumsuz algilar s6z konusu olabilir. Bunun {istesinden gelme konusunda ytiksek
kaliteli ileri doniistiirilmiis iirlinleri sergileyerek kiiltiirel ve sosyal tutumlar1 degistirmek
faydali olabilir. Daha fazla insan ileri doniisiimiin faydalarin1 ve mevcut birgcok teknik ve
yontemi Ogrendikge, ileri doniisiim giderek yayginlasacak ve cevre ve toplum tizerindeki
olumlu etkisi daha da artacaktir. Dogru destek ve yatirnmla ileri donilislim atiklarin
azaltilmasinda, kaynaklarin korunmasinda ve iklim degisikliginin etkilerinin hafifletilmesinde
kritik bir rol oynama potansiyeline sahiptir.
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Ozet

Tiirkiye, Kuzey Anadolu Fay1 (KAF) ile Dogu Anadolu Fayi (DAF)’ nimn etkisi altinda
tektonik olarak sekillenmektedir. KAF’ da en son gergeklesen 17 Agustos ve 12 Kasim 1999
Kocaeli ve Diizce depremleri Tiirkiye’nin kuzeyinin ne denli aktif olduguna isaret etmektedir.
Benzer sekilde, 6-02-2023 giinii DAF da meydana gelen 2 biiylik depremde {iilkemizin
dogusunun oldukga biiyiik tektonizmaya sahip oldugunu gostermektedir. Diinyanin 6nemli
fay sistemleri i¢inde yer alan Tiirkiye’ de yapilacak paleosismolojik arastirmalar cok biiyiik
oneme sahiptir. Paleosismolojik veriler ile herhangi bir fay sisteminde ki ge¢mis deprem
ozellikleri (blytiklik, siddet, fayin atimi ve tekrarlama periyodu) hakkinda ¢ok yararh
bilgilere ulasilabilmektedir. KAF ve DAF boyunca jeolojik, jeomorfolojik ve paleosismolojik
caligmalar yaparak, eski biiylik depremleri belirlemek ve parametrelerini ortaya koymak KAF'
nin DAF’ nin bolgedeki depremselligini anlamak ag¢isindan biiyiik 6nem kazanmaktadir. Fay
zonunun depremselliginin iyi bilinmesi, gelecekte olusacak olan biiyiik depremlerin mevcut
insan yapilar lizerinde neden olacagi hasarlari en aza indirmeye yonelik ¢alismalara 6nemli
katkilar saglayacaktir. Bu ¢alismada, KAF ile DAF da ki paleosismik arastirmalar derlenerek
aktif faylar tespit edilmeye calisilmistir. Bu amacla KAF ve DAF © nin aktif segmentlerinde
cok sayida arastiric1 tarafindan yapilan paleosismik arastirmalarin belirli bir sistematikle
derlenerek istatistiki bir althik olusturmak hedeflenmistir. Tespit edilen bu aktif faylarin
konumlar1 ve geometrileri degerlendirilerek stres yiiklenmis ve gelecekte deprem iiretme
kapasitesine sahip segmentler belirlenmeye calisilmistir. Bdylece, s6z konusu bu
segmentlerde eski tarihlerde olusan depremlere ait yer degistirme miktari, ivme, muhtemel
derinlik, sarsintinin siddeti ve diger parametreler belirli bir disiplinle derlenerek literatiire
kazandirilmaya calisilmistir. KAF ve DAF birlesik (conjugate) faylardir. Bu tiir faylarin en
tipik 6zelligi; biri aktif haldeyken digerinin kilitlenmesidir. Dolayisi ile gegtigimiz yiizyilda
da KAF aktif haldeyken DAF’1n kilitlenmis oldugu aletsel kayitlardan anlagilmistir. Biitiin
bunlardan, DAF’1n i¢inde bulundugumuz yiizyilda Olii Deniz Fay1’ na (ODF) dogru, KAF’ mi
ise once Ege gerilme sistemini daha sonrasinda da Marmara’ da aktif hale gececegini ispat
etmektedir.

359
March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

Anahtar kelimeler: KAF, DAF ve Paleosismoloji

Abstract

Turkey is shaped tectonically under the influence of the North Anatolian Fault (NAF) and the
East Anatolian Fault (EAF). The most recent 17 August and 12 November 1999 Kocaeli and
Diizce earthquakes in the NAF indicate how active the northern part of Turkey is.Similarly,
the 2 major earthquakes that occurred in the EAF on 6-02-2023 show that the eastern part of
our country has quite large tectonism.Paleoseismological researches to be carried out in
Turkey, which is one of the most important fault systems of the world, are of great
importance.With paleoseismological data, very useful information can be obtained about the
past earthquake characteristics (magnitude, intensity, fault displacement and recurrence
period) in any fault system. By carrying out geological, geomorphological and
paleoseismological studies along the NAF and EAF, determining the old great earthquakes
and revealing their parameters gain great importance in terms of understanding the seismicity
of the NAF's EAF in the region. Knowing the seismicity of the fault zone well will make
important contributions to the studies aimed at minimizing the damage to the existing human
structures by the large earthquakes that will occur in the future. In this study, active faults
were tried to be determined by compiling the paleoseismic surveys in the NAF and the
EAF.For this purpose, it is aimed to create a statistical base by compiling the paleoseismic
researches made by many researchers in the active segments of the NAF and EAF with a
certain systematic.By evaluating the positions and geometries of these detected active faults,
it was tried to determine the stress-loaded segments that have the capacity to produce
earthquakes in the future.Thus, the displacement amount, acceleration, probable depth,
intensity of the shaking and other parameters of the earthquakes that occurred in ancient times
in these segments were compiled with a specific discipline and tried to be brought to the
literature.NAF and EAF are conjugate faults. The most typical feature of such faults is; one is
active while the other is locked.Therefore, it has been understood from the instrumental
records that the DAF was locked while the NAF was active in the last century.From all these,
it proves that the EAF will become active towards the Dead Sea Fault (ODF) in the current
century, and the NAF will become active first in the Aegean tension system and then in the
Marmara.

Keywords: NAF, EAF and Paleoseismology

Giris

Bu c¢alisma, KAF ve DAF iizerinde yapilmis olan c¢esitli fay arastirmalar ile paleosismik
arastirmalarin yer aldig1 bir derlemeden olugmaktadir. Konu ile ilgili derlememiz devam ettigi
icin sadece KAF hakkinda bilgi verilecektir. Bilindigi tizere KAF ve DAF, Tiirkiye'de biiyiik
yikict depremler iireten ve Diinya literatiiriine ge¢mis biiyiik sismik kaynaklardir. 20. yiizyilda
Kuzey Anadolu Fay Zonunda (KAFZ) son 70 yilda mal ve can giivenligi agisindan yikici 8
biiyiik deprem (M> 7) meydana gelmistir. Ulkemizdeki biiyiik depremler, dogrultu-atrmli
faylar tarafindan iretilmektedir. Dogrultu atimhi faylar, onemli yiizey kiriklari ile sismik yer
degistirme meydana getirerek biiyiik depremler iireten ¢oh tehlikeli tektonik yapilardir (Sekil-
1). Jeolojik olarak Miyosen’ den beri aktif olan ve sag yonlii bu dogrultu-atimli tektonik
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sistem dogudan batiya dogru siirekli bir deprem gocii ile canliligini korumaktadir. Bu itibarla,
1939-1999 yillar1 arasinda ortalama 60 yillik bir zaman diliminde Erzincan'dan Marmara
Denizi' ne kadar yaklagik 1100 km’ lik bir hareket meydana getirmistir. GPS sistemi ile
stirekli izlenen KAF boyunca, Anadolu blogunun batiya dogru olan gog¢ hareketinin ortalama
hiz1 17-26 mm/y1l arasinda degismektedir (Reilinger ve ark., 1997;2006). Ulkemizin ikinci
onemli tektonik aktivitesini DAF meydana getirmektedir. Bu fay zonu, Bing6l-Karliova’ dan
GB’ya dogru yonelerek Hatay ilimize kadar uzanmaktadir. Ortalama 450 km uzunluga sahip
olan DAF sol yénlii dogrultu atimli hareket sergileyerek Liibnan’a dogru uzanan Olii Deniz
Fay1 ile birlesmektedir. Arap levhasi ile Anadolu levhasinin sinirin1 da olusturan DAF’ nin
giiniimiize kadar toplam 15-30 km atimi yaptig1 anlasilmaktadir (Cetin vd., 2003; Reilinger
vd., 2006).

33
Black Sea

e,

” » -5~ Mediterranean S

AFRICAN PLATE
NAFZ:North Anatolian Fault Zone DSFZ:Dead Sea Fault Zone
EAFZ:East Anatolian Fault Zone NEFZ:Northeast Anatolian Fault Zone

Sekil-1: Tiirkiye’ deki Fay Sistemleri (Palutoglu ve Sasmaz, 2017)

Bu makalenin hazirlandig1 esnada ne yazik ki bolge 10 ilimizi de kapsayacak biiytikliikte iki
biiyiik depremle sarsilmistir. Mw=7.8 Kahramanmaras-Pazarcik ve Mw=7.7 Kahramanmarag-
Elbistan depremleri cumhuriyet tarihinde goriilmemis bir yikima ve can kaybma neden
olmustur. Tarihsel kayitlardan bu iki depremin kirdigt DAF segmentlerinin en az 500 yildir
tektonik gerilme biriktiren sismik bosluklar oldugunu gostermektedir (Ambraseys, 1989;
Duman ve Emre, 2013).
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KAF’ nin Aktivitesi ve Genel Ozellikleri

KAF' nin aktivitesi ile ilgili calismalar 1999 yilindaki 17 Agustos Kocaeli ve 12 Kasim Diizce
depremlerinin ardindan biiyiik dl¢iide artmistir; Bouchon ve ark., 2002; Barka ve ark., 2002;
Akyltiz ve ark., 2002, Hartleb ve ark., 2002, Pinar ve ark., 2001; Tibi ve ark., 2001; Aydin ve
ark., 2002; Sekiguchi ve ark., 2002; Rockwell ve ark., 2002 (Sekil-2). Bununla birlikte, KAFZ
ve civarindaki aktif tektonik yapilar g¢esitli arastiricilar tarafindan ¢alisilmistir. Cok sayida
segmentten olusan KAF’nin ana kolu ile baglantili ve Anadolu’ nun GB’ ya dogru olan
rotasyonunu meydana getiren ¢ok sayidan faylar da yer almaktadir. Ote yandan, KAF iginden
gectigi Marmara Denizi, tektonik ve yapisal 6zelliklerinin belirlenmesi amaciyla derin deniz
(sismik, gravite, vb) amacli gemiler tarafindan da yogun bir sekilde arastirilmistir.
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Sekil-2: KAF’ nin 1900-2020 Donemine ait Deprem Etkinligi (Emre O, et al.2013).

Bu arastirmalardan elde edilen batimetri, sismik yansima ve diger verilerin sonuglart Armijo
ve ark., 2002 ve 2005; Le Pichon ve ark., 2001 ve 2003; Imren ve ark., 2001; Gazioglu ve
ark., 2002 gibi ¢ok sayidaki arastiricilar tarafindan paylasilmistir. Buna gére KAF' nin
Marmara Denizi'n de ki genislemesine bagl olarak ¢ek-ayir (pull-apart) adi verilen fay
geometrisi sergiledigi anlasilmistir (Ugarkus ve ark., 2006;2008; Beyhan ve ark., 2009).
Tarihsel depremler, eski yerlesim yerlerindeki kayitlardan O6grenilmektedir. Bu agidan
bakildiginda Anadolu'nun uzun arkeolojik tarihi i¢inde tarihsel deprem kayitlarinin oldukca
iyi bir sekilde belgelendigi anlagilmaktadir (Ambraseys ve Jackson, 1998).

362
March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

Yer Tarih Enlem Boylam M (Biiyiikliik)
Ladik 236 40.9000 36.0000 -
Amasya 551 40.5500 35.8500 -
Kargi 968 41.1500 347500 -
Corum 1075 40.6000 34.9500 -
Amasya 1415 40.6500 35.8500 -
Tosya 1419 41.0000 34.0000  7.60
Giimiishacikoy 1509 40.9000 35.2000  7.50
Amasya 1513 40.6500 35.8500 -
Amasya 1585 40.6500 35.8500 -
Amasya 1684 40.6500 35.8500 -
Amasya 1870 40.6500 35.8500 -
Amasya 1877 40.6000 36.0000 -
Tosya 1882 41.0000 34.0000 -
Kargi 1885 41.3000 34.3000 -

Tablo 1. KAFZ ve civarinda gergeklesen tarihsel depremler (Tan ve ark., 2008)

Tablo 1’de KAF’ nin orta segmentinde meydana gelmis eski depremler yer almaktadir. KAF'
nin ¢esitli kesimlerinde depremlerin tekrarlama araliklarimi belirlemek amaciyla paleosismik
amagli hendek agma calismalar1 yapilmigtir (Rockwell ve ark., 2001;2009; Hartleb ve ark.,
2003; Puchi, 2006; Pantosti ve ark., 2008; Palyvos ve ark., 2007). Paleosismolojinin amaci,
sismik tehlike degerlendirmelerinde yeni ve faydali bilgiler saglayacak jeolojik ve
jeomorfolojik o6zellikleri kullanarak gecmis bliyiikk depremlerin ¢alisilmasidir. Ayni fay
tizerinde tekrarlanan depremler ile meydana gelen toplam deformasyonun ve her bir depremin
ayr1 ayri tanimlanmasi ve yaslandirilmasi, fayin sismik davranislarinin belirlenmesine olanak
saglamaktadir.

KAF Uzerinde Yapilan Paleosismik Calismalar

Bu boliimde KAF iizerinde ¢esitli arastirmacilar tarafindan yapilan Paleosismik Caligsmalar
anlatilacaktir.

Cevresu hendekleri; Kiirger, A ve ark, 2008 tarafindan 1942 Erbaa-Niksar depremine (M:6.9)
ait fayin dogu ve orta kesimi arasinda yer alan Erbaa-Niksar segmentinde agilan bu hendekte
son 1300 yilda 1942 depremi de dahil olmak iizere {li¢ adet ylizey faylanmasina ait izlere
rastlandig1 ifade edilmistir.

Asag1 yenikdy hendegi; Polat ve ark. (2012) tarafindan acgilan hendeklerden biri olan Asagi
Yenikoy hendegi, Akincilar (Sivas) il¢esine bagli Asagi Yenikoy koyiine bagli bir arazi
tizerinde acilmistir. Birbirine paralele yakin uzanan iki sev iizerinde birer adet agilan
hendeklerden sevlerden daha gilineyde olani iizerinde faylanma kesilmistir. Yine Asagi
Tepecik hendeginde, Polat ve ark. (2012) tarafindan Golova (Sivas) ilgesine bagli Asagi
Tepecik koy arazisinde agilmis olan hendekte 1939 Erzincan Depreminin meydana geldigi
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ana kirik tespit edilmisdir. Ayrica buradan alinan 6rneklerin yaslandirmasina gore bu fay zonu
iizerinde Holosen boyunca tekrarlanan olaylara ait verilerde saptanmistir.

Yoncalik-1 hendegi; Sancar ve Akyiiz (2014) tarafindan acilan Yoncalik-1 hendeginde MO
5960-4300 tarihleri arasinda meydana gelmis olayin izine rastlanmistir. Yine Sancar ve
Akyiiz (2014) tarafindan acilan Yoncalik-2 hendegindeki MO 6325 tarihinden 6nce olan
deprem izinin Yoncalik-1 hendeginde MO 8500-6150 arasinda olan deprem ile ayn1 oldugu
diistiniilmektedir (Sekil-3).

Kaynasl hendegi; Pantosti ve ark. (2008) tarafindan Kaynasl’ da acilan hendekten alinan
orneklerden yaglart MS 685-890'a kadar degisen aralikta deprem izlerine raslanmistir.
Pantosti ve ark. (2008) ayrica Mengencik’ de de hendek agarak paleosismoloji galismasi
yapmislardir.
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Sekil-3. KAFZ’nin en dogu ucu olan Ilipinar Segmenti’nin geometrisi ve civarindaki diger
tektonik hatlar (Sancar, T ve Akyliz, S., 2014).

Bu bolgede birkac adet hendek acarak ¢ok sayida ornek iizerinde yaslandirmalar yapmislardir.
Bu arastirmalardan ge¢mis tarihli birka¢ olay tespit etmislerdir. Pantosti ve ark. (2008)
tarafindan yapilan bir diger paleosismik calisma da Develi nehrine yakin bir kesimde ki Cakir
Hac1 ibrahim adiyla anilan hendekte olmustur. Bu calismada arastiricilar, MS 1488-1950 ve
MS 1475-1660 donemlerine ve daha geng yasa sahip (MS 1680-1940) olaylara raslamislardir.

Cakaloglu hendegi; lkeda ve ark. (1991) tarafindan Adapazari-Akyazi'nin 12 km GD’ da
acilan hendekte 22 Temmuz 1967 tarihli Mudurnu depreminin izini gérmiislerdir. Ayrica
hendekten alinan ii¢ numunede gore glinlimiizden 150 y1l dncesine ait olay tespit etmislerdir.
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Sekil-4. (a) Bolgenin tektonik haritasi, (a) KAF’ nin dogusunun tektonik haritasi

iizerinde hendek noktalar (Fraser, Jeffrey George et al. (2013).

Yine Diizce fay1 lizerinde Pantosti ve ark. (2008) tarafindan acilan Cinarli hendeginde 1999
depreminin izine raslamislardir. Bu hendekten alinan numunelerin yaslandirmasi sonucu
birkag¢ adet olaya raslanmiglardir. Ayrica Aksu bolgesinde Pantosti ve ark. (2008) tarafindan
acilan hendekte 1999 depreminin izi agik¢a goriilmektedir. Bu hendekte de MS 1670' e ve MS
1880-1950 yillarina tekabiil eden olaylara ait kanitlara ulagilmigtir. Ote yandan, MS 890-1020
zaman araligina ait bir olayda tanimlamiglardir.

T1 hendegi; Fraser ve ark. (2013) tarafindan KAF’ nin dogusunda ii¢ adet hendek ¢alismasi
yapmiglardir. T1 hendeginde 1939 Erzincan depreminin izine raslanmistir. Ayrica Fraser ve
ark. (2013) T2 hendeginde yas araligt MS 1660' a tekabiil eden bir olay tespit etmislerdir.
Yine Fraser ve ark. (2013) tarafindan agilan T3 hendeginde ise MS 1254 - MS 1391
araliginda bir olaya raslanmiglardir (Sekil-4).

Tongelli-1 hendegi; Diizce fayinda Komut (2005) tarafindan yapilan hendek g¢aligmasinda
1999 depreminden Once gergeklesmis iki ayri olaya ait kalintilar ayirt edilmistir. Komut
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(2005) tarafindan Diizce fayinda acilan Bend-1 hendeginde M.S. 408-598 tarihli olaya
raslanmistir. Bend-3 hendeginde ise Komut (2005) calismasinda anlatildig: iizere Bend-1’e
yakin agilan bu hendekte MS 886-1021 tarihli olaya ait izlere raslanmistir (Sekil-5)

—
KUZEY Hendek tabani GU NE‘

--------- Horizon iist sinir +==" Birim smirt

i Horizonun bulunma olasiliginin oldugu aralig

A Cakil; B: lyi boylanmis kum; C: Siltli kil.

Sekil-5. Bend-3 hendegi kesiti. 1999 depreminin izi ile diger paleodepreme ait iz goze

carpmaktadir (Komut, 2005).

Zabci ve ark. (2017) tarafindan agilan Sarikaya-2 hendeginden alinan 6rneklerin yaslandirma
analizleri sonucu birkag olaya ait tarihlemeler yapilmistir.

Resadiye hendegi; Zabci ve ark. (2010) tarafindan yapilan calismada 1939 depremine ait ize
raslanmistir. Ayrica hendekten alinan 6rneklerde MO 2024-1742' ye ve MS 1423-1523 ile MS
893-1045 arasinda degisen yaslara ait olaylara rastlanmistir.

SONUCLAR

Bu calisma kapsaminda KAF’ da cesitli arastirmacilar tarafindan yapilan paleosismik
caligmalara gore, bolgedeki tarihsel depremlere ait olaylarmn MO 5960 yili ile basladig
anlagilmaktadir. Aletsel donemde ise KAF {izerinde aletsel biiyiikliigli 6.0 ve daha biiytik 21
deprem gozlenirken, ayni kriterlere gore DAF {izerinde gozlenen deprem sayis1 6 Subat 2023
depremleri ile 8’ e yiikselmistir. KAF’1 olusturan segmentlerde ¢ok sayida tarihsel depremler
belirlenmistir. Ozellikle 1419 Tosya M=7.6 ve 1509 Giimiishacikdy M=7.5 depremlerinin
biiyiikliigiiniin de ifade edilmesi tarihsel deprem kayitlarinin O6nemini bir kez daha
vurgulamaktadir. DAF’ n1 olusturan segmentler {izerinde tarihsel donemde meydana gelen
onemli depremler; 1822 Antakya Depremi (Ms=7.5 yaklastk 200 km ylizey kirig
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olusturmustur). 1866 Karliova-BINGOL Depremi (Ms=7.2 yaklasik 45 km yiizey kirig
olusturmustur). 1872 Amik Go6lii Depremi (Ms=7.2 yaklasik 20 km yiizey kirigi) 1874 ve
1875 Hazar Golii Depremleri (Ms=7.1 ve Ms=6.7 45 ve 20 km ylizey kirig1) ve 1893 Malatya
Depremi (Ms=7.1) olarak verilebilir. KAF ve DAF birlesik (conjugate) faylardir. Bu tiir
faylarin en tipik 6zelligi; biri aktif haldeyken digerinin kilitlenmesidir. Dolayis1 ile gegtigimiz
yiizyi1lda da KAF aktif haldeyken DAF’1n kilitlenmis oldugu aletsel kayitlardan anlasilmistir.
Ancak 6 Subat 2023 depremleri ile bu kilitlenmenin acildig1 ve Anadolu cografyasinin hemen
hemen her kiriginin aktif hale gecebilecegi dngoriisiinde bulunabiliriz.
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ABSTRACT

Meta-Analysis is defined as the collection of analyses or top analysis when it is
considered as the meaning of the word. Meta-analysis is a statistical analysis method in which
the results of many independent studies conducted on a specific topic are evaluated together.
This study aims to investigate the relationship of Kappa-Casein (CSN3) gene polymorphism
with lactation milk yield, fat yield, and protein yield in Holstein breed cattle. For this purpose,
the Meta-Analysis method was used. All databases reached for the study were searched by
using appropriate keywords to cover the years 2002-2022, taking into account all national and
international studies. Data were obtained by examining 15 studies for lactation milk yield, 10

studies for fat yield, and 9 studies for protein yield that meets the research criteria. Statistical
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analyses were performed using the Stata 11.2 software program. Codominant (AB versus AA,
BB versus AA, and BB versus AB), dominant (AA+AB - BB), and recessive (AB+BB versus
AA) were used as inheritance models. As a result of the study, the relationship between CSN3
gene polymorphism and lactation milk yield and protein yield was found to be insignificant
(p>0.05), while the relationship between CSN3 gene polymorphism and fat yield (AA versus
AB and AB versus BB) was significant (respectively p<0.05 and p<0.01).

Keywords: Kappa-Casein, Meta-Analysis, Polymorphism, Holstein

1. INTRODUCTION

The homeland of Holstein breed , which originated from cattle raised in the lowlands on
the North Sea coasts of the Netherlands, Germany, and Denmark, is the most common cattle
breed in the world. The yields of the Holstein breed, especially milk, have been increased to

levels that other cattle breeds cannot compete with it (Daskaya, 2007).

A large percentage of the protein consumed daily in developed countries is obtained from
animal products, and more than half of the total agricultural income in these countries were
provided by animals (Grandin, 2000). Milk is one of the basic animal products, has been taken
from animals such as cows, sheep, goats, horses, buffaloes, or camels and used in the daily diet
since the transition of humanity from hunter/gatherer to farming about 8000-10000 years ago
(Scholz-Ahrens et al., 2020). Protein, fat, carbohydrates, vitamins, and minerals, which are
biochemical substances that play an important role in human nutrition, are present at significant
levels in milk (Kliem et al. 2013). However, the milk content is affected by many factors. The
milk content is specific to the species, and there are also differences in the content of milk

produced in different geographies (Goncii et al., 2022).

Caseins, which are one of the milk proteins and constitute 80% of milk proteins, consist
of aS1-, aS2-, - and k-casein (Fox and Brodkorb 2008; Eigel et al., 1984). Kappa casein (k-
casein, CSN3) has a polypeptide chain consisting of 169 amino acids (Swaisgood, 1975). It
encodes milk proteins that are important for the balance and structure of casein micelles
(Alexander et al., 1988). It constitutes approximately 13% of milk caseins (Farrell et al., 2004).
Studies on k-casein have allowed the characterization and comparison of different breeds of
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cattle in terms of milk yield. Therefore, k-casein has aroused great interest as a genetic marker
and has been accepted as a quantitative character locus (QTL) (Comin et al., 2008; Caroli et al.,
2009). Today's molecular genetic technologies make it possible to use genetic markers or
characters that show a high correlation with the characteristics focused on for the determination
of high-yielding animals, which can be detected at an early stage and regardless of gender. In
this way, it is possible to make fast, economical, and more accurate selections in breeding
studies. (Ozdemir, 2008).

Today, as in every field, the number of scientific studies in the field of animal husbandry
is increasing rapidly. Now it is possible to come across quite a large number of studies that
have been conducted independently of each other on any subject of any field and have reached
different results from each other. Examining all these sources, reviewing their findings, and
taking their results and suggestions into account requires a reader to spare days or even months,
making it very difficult to reach the desired information in this abundance of information. To
organize this information under a single roof, pass it through an analysis process, and reach
new interpretations and decisions, Glass (1976) suggested the method of re-summarizing the
research findings and gathering them under a single research roof and called the method "meta-
analysis”. At the same time, the meta-analysis study also provides important information about
whether the results observed in individual studies are a sign of chance. Thus, by increasing the
sample size, the statistical significance level of the study is also increased (Saglam & Yiiksel,

2007).

This study aims to reveal the relationship between kappa-casein gene polymorphisms,
which is one of the genes effective in milk yield, and some milk yield characteristics by meta-

analysis method.
2. MATERIAL AND METHOD

For existing studies on CSN3 gene polymorphism and their relationship between lactation
milk yield, fat yield, and protein yield characteristics in Holstein cattle, Google Scholar,
ResearchGate, Wiley, Springer, Taylor & Francis, PubMed, and Elsevier databases were
searched for the years 2002-2022. Appropriate keywords were determined for the research
(meta-analysis, milk production characteristics, polymorphism, PRL, association, cattle) and a

search was made considering all national and international studies. Data were obtained by
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examining 15 studies for lactation milk yield, 10 studies for milk fat yield, and 9 studies for
milk protein yield that meet the research criteria. The data were organized by taking the
author's name, year of publication, country, sample size, genotypes, breed, lactation milk yield
(LMY), protein yield, and fat yield from the collected studies. Statistical analyzes were
performed using the Stata 11.2 software program. Only the Holstein breed was included in the
study to ensure the difference between the breeds and the genotype x environment interaction
in a homogeneous way. Two effect models (random and fixed) were used in the meta-analysis.
Also, four genetic patterns: dominant; AA + AB versus BB, recessive; AA vs AB + BB, co-
dominant; AA versus BB versus AB models were used. Standardized mean differences (SMDs)
and standard deviation were calculated at 95% CI (Confidence Interval) to estimate abilities
between the three genetic models for each trait. For standardized mean differences, Cohen's

method was used to evaluate the effect size.
3. RESULTS AND DISCUSSION

In the present study three productive traits (lactation milk yield, fat and protein yield)
were investigated. Table 1 contains the statuses of the heritage pattern of alleles with the results
for heterogeneity, standardized mean difference (SMD) with a 95% CI, and significances.

Table 1. Genetics models analysis of the association between CSN3 gene polymorphism and
milk production traits.

Traits n AA Versus AB AA Versus BB AB Versus BB
12 mode | SM | 90% | ClI P 12 mode | SM 90% | ClI 3 12 mode | SM 90% | ClI P
| D | D | D
Lactatio
n milk 97.6* - - 0.90 | 0.92 | 94.5* - - 0.25 | 0.18 | 97.9* - ) 0.69 | 0.70
yield 8 . R 0.04 | 0.99 7 7 " R 0.55 | 1.37 8 0 N R 017 | 103 8 1
5 7 8 5 8
Fat
- - * - - * - -
yield 6 | o= R 050 | 4o | 142 | 028 | 916 R 015 | 0.8a | 0-54 | 066 | 98.0 R 069 | 154 | 015 | 010
1 2 7 * 2 9 * 2 8
1 1 4 6 4
Protein
. * - * - - * - -
yield 6 98*.(3 R 0'22 0.74 1.3(1) o.sg 92;7 R 049 | 123 0.2;1 0.13 989.(1 R 046 | 132 | 039 0.23
9 6 6 3 3

* P<0.10; ** P<0.01; n: number of publication; I% variation in SMD attributable to
heterogeneity; F: Fixed; R: Random
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When the results of 15 studies were analyzed, the relationship between lactation milk
yield and all CSN3 genetic models was found to be statistically insignificant (P>0.05). Similar
results were found in studies by Gurses et al., (2016); Kaygisiz and Dogan, (1999); and Safina
et al., (2021). When the statistical analysis was performed with a meta-analysis of 10 studies
examining the relationship between fat yield and CSN3 genetic models (AA vs. AB and AB vs.
BB), the relationship between them was found to be significant (P<0.05). According to the
statistical analysis results, the relationship between AA versus BB and individuals was not
significant. The results of this study are consistent with the findings obtained by Alipanah et al.
(2005); Safina et al. (2021). However, Chung et al (2005), Zhang et al (2007), Vidovic et al
(2013), and Giirses et al (2016) contradict the studies. In the analysis of 9 studies that met the
appropriate criteria, the relationship between protein yield and all CSN3 genetic models were
found to be statistically insignificant (P>0.05). The results of the studies performed by Zhang et
al (2007) Vidovic et al (2013) Safina et al (2021) are in line with the studies conducted by
Semerci et al (2022) while contradicting the study by Chung et al. (2005).

5. CONCLUSION

As a result, studies conducted between 2002-2022 on the relationship between CSN3
gene polymorphisms and milk yield characteristics in Holstein cattle and meeting certain
criteria were reviewed. As a result of the meta-analysis, a significant correlation was found
between CSN3 genotypes and fat yield, and BB genotypes followed by AA and BB genotypes
showed successively higher values compared to other genetic models. In addition, the
relationship between lactation milk yield and protein yield, and CSN3 gene polymorphisms

were found insignificant.

References

Scholz-Ahrens, K. E., Ahrens, F., & Barth, C. A. (2020). Nutritional and health attributes of
milk and milk imitations. European journal of nutrition, 59, 19-34.

Grandin, T. (2000). Livestock handling and transport. CABI Publ. Wallingford Oxon, UK.
Kliem, K. E., Shingfield, K. J., Livingstone, K. M., & Givens, D. I. (2013). Seasonal variation

in the fatty acid composition of milk available at retail in the United Kingdom and

implications for dietary intake. Food Chemistry, 141(1), 274-281.
Gonci, S., Gokge, G., & Yesil, M. 1. (2022). Akdeniz Iklim Kosullarinda Mevsimin Inek, Koyun

ve Keci Siit Kompozisyonu Uzerine Etkisi. Kadirli Uygulamali Bilimler Fakiiltesi
Dergisi, 2(2), 230-243.

376
March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

Daskaya, A. (2007). Ozel Bir Damuzlik Isletmesinde Yetistirilen Holstein Ineklerin D&l ve Siit
Verimi Ozellikleri (Doctoral dissertation, Bursa Uludag University (Turkey)).
Swaisgood, H. (1975). The primary sequence of kappa-casein. Journal of dairy science, 58(4), 583-
592.
Alexander LJ, Stewart AF, Mackinlay AG, Kapelinskaya TV, Tkach TM, Gorodetsky SI. (1988)
Isolation and characterization of the bovine k-casein gene. Eur J Biochem.
1988;178(2):395-401.
Farrell Jr, H. M., Jimenez-Flores, R., Bleck, G. T., Brown, E. M., Butler, J. E., Creamer, L. K.,...
& Swaisgood, H. E. (2004). Nomenclature of the proteins of cows’ milk sixth
revision. Journal
of dairy science, 87(6), 1641-1674.
Ozdemir, M., & Dogru, U. (2008). Sigirlarin verim &zellikleri {izerine etkili nemli molekiiler
markorler. Atatiirk Universitesi Ziraat Fakiiltesi Dergisi, 39(1), 127-135.
Comin, A., Cassandro, M., Chessa, S., Ojala, M., Dal Zotto, R., De Marchi, M., & Bittante,
G. (2008). Effects of composite 3-and k-casein genotypes on milk coagulation, quality,
and yield traits in Italian Holstein cows. Journal of dairy science, 91(10), 4022-4027.
Caroli, A. M., Chessa, S., & Erhardt, G. J. (2009). Invited review: Milk protein polymorphisms
in cattle: Effect on animal breeding and human nutrition. Journal of dairy
science, 92(11), 5335-5352.
Saglam, M.,& Yiiksel, 1.(2007).Program degerlendirmede meta-analiz ve meta degerlendirme.
Dumlupinar Universitesi Sosyal Bilimler Dergisi, (18)
Fox, P. F., & Brodkorb, A. (2008). The casein micelle: Historical aspects, current concepts and
significance. International dairy journal, 18(7), 677-684.
Eigel, W. N., Butler, J. E., Ernstrom, C. A., Farrell Jr, H. M., Harwalkar, V. R., Jenness, R., &
Whitney,
R. M. (1984). Nomenclature of proteins of cow's milk: fifth revision. Journal of dairy
science, 67(8), 1599-1631.
Glass, G. V. (1976). Primary, secondary, and meta-analysis of research. Educational
researcher, 5(10),
3-8.
Saglam, M., & Yiiksel, 1. (2007). Program degerlendirmede meta - analiz ve meta-
degerlendirme. Dumlupinar Universitesi Sosyal Bilimler Dergisi, (18).
Gurses M, Yuce H, Etem EO, Bahri P (2016) Polymorphisms Of Kappa-Casein Gene And
Their Effects
On Milk Production Traits In Holstein, Jersey, And Brown Swiss Cattle. Animal
Production
Science.053:778-784.
Kaygisiz A, Dogan M (1999) Genetics of Milk Protein Polymorphism and its Relation to
Milk Yield
Traits in Holstein Cows. Turkish Journal of Veterinary and Animal Sciences. 23:447-
454,
Safina N, Yu, Gaynutdinova ER, Shakirov SK, (2021) Dairy Productivity Of Holstein Cattle
With
Different Genotypes Of The Kappa-Casein Gene (CSN3). Agrarin SientificJ.10:93-97.
https://doi.org/10.28983/asj.y2021i10pp93-97
Alipanah M, Kalashnikova L, Rodionov,G (2005) Kappa-Casein Genotypic Frequencies In
Russian
Breeds Black And Red Pied Cattle. Iranian Journal Of Biotechnology. 3:191-194.
Chung ER, Chung K Y( 2006) Association Of B-Lactoglobulin Variants With Milk Yield
And

377
March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK


https://doi.org/10.28983/asj.y2021i10pp93-97

4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

Composition In Dairy Cattle. Korean J Food Sci. Ani Resour. 26: 121-126.
Zhang J L, Zan LS, Fang P, Zhang F, Shen G, Tian WQ, (2007) Genetic Variation Of
PRLR Gene

And Association With Milk Performance Traits In Dairy Cattle. Can. J Anim Sci.
88:33-30.

https://doi.org/10.4141/CJAS07052
Vidovic V, Nemes Z, Popovi¢-Vranjes A, Lukac A, Cvetanovic D, strbac L, Stupar M (2013)

Heritability and correlations of milk traits in the view of kappa-casein genotypes in
Vojvodina

Holstein-Friesian dairy cattle. Mljekarstvo / Dairy 63: 91-97.
Semerci ES, Balcioglu MS (2022) The Effects Of K-Casein, B- Lactoglobulin, Prolactin And
DGAT1

Polymorphisms on Milk Yields In Turkish Holstein Cows. Turk J Vet Anim Sci. 46:9-

17.
http://doi.org/10.3906/vet-2105-10

378
March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK


https://doi.org/10.4141/CJAS07052
http://doi.org/10.3906/vet-2105-10

	kapak
	İÇ. KAPAK
	ID
	kurul
	foto
	PROGRAM
	İçindekiler fen
	FEN bildiriler

