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Dear colleagues,

On behalf of the Scientific and Organizing Committee, following the six

tremendously successful ICANAS conferences we have held in IC Hotels Green Palace,
Antalya, we are pleased to invite you to participate in the 7th International Conference on
Advances in Natural and Applied Sciences (ICANAS 2024) that will be held in Antalya at the
summit of Anatolia on 17-20 April 2024.

ICANAS 2024 stands for International Conference on Advances in Natural and Applied
Sciences open to researchers from all over the world working in the fields of Natural and
Applied Sciences. It serves as a platform to present the latest research results, to exchange
new ideas and application experiences, to discuss challenging issues, to establish research
relations and to find global partners for future collaboration. ICANAS 2024 is a non-profit
scientific organization. Exclusive scientific committee and organizing committee of the
conference are to ensure that the congress is conducted following high academic standards.
We hope that the conference results provide significant contribution to the global knowledge in
the relevant scientific fields.

We are proud that ICANS 2024 is taking place in Antalya, with the support of the ibrahim
Cecen Foundation and with the auspices of Agri ibrahim Cegen University. For their precious
financial support, | also like to thank all of the scientific institutions and commercial sponsors
listed in the program.

We thank you for your participation and hope that this conference will provide an excellent
chance to network with leading scientists from around the globe in the stimulating atmosphere
of the venue on the Antalya.

We hope that everyone's stay is enjoyable and productive.
Best regards, ) _
Prof. Dr. Onder SIMSEK

Conference Chair



Distinguished Rector, esteemed guests, and valued academics,

Welcome to the 7th International Conference on Advances in Natural and Applied Sciences!

In the history of mankind, behind every great breakthrough there is a scientific discovery. From
flame to electrical energy, from the discovery of the microscope to the exploration of space,
scientific knowledge has always been the source of progress and enlightenment.

At ICANAS 2024, we are here to continue this blessed tradition and change the world together
in the light of scientific knowledge. This conference, where distinguished academics from all
over the world come together to share the latest research findings in biology, physics,
engineering, health sciences and many other fields, exchange ideas and set out together to
new horizons, is an important platform not only for knowledge sharing and scientific
advancement, but also for finding solutions to global problems.

We need the power of science and collaboration to solve humanity's biggest problems, such as
climate change, food security and the energy crisis. | sincerely believe that this conference,
which is also important to demonstrate the unifying power of science and the importance of
working together to find common solutions to these challenges, will help build a brighter and
more prosperous future in the light of science.

Dear Participants,

As ibrahim Cegen Foundation, we believe that "everyone who lives in this country owes a debt
of heart to this country.” We are involved in many areas such as education, health,
employment, support for disadvantaged groups as well as sport, culture and art.

Our goal is to create a qualified society and we see education as the basis for this. For this
reason, Agri ibrahim Cecen University, which we founded in 2007 and donated to the state, has
developed into an important education and research center for our region and our country since
its establishment.

With our scholarship program, one of the priority activities of our foundation, we have
contributed to the education of 16 thousand young people so far. This academic year, we will
continue to support 1,500 scholarship holders. With the "Community Service" requirement, we
want to make our scholarship holders aware of social responsibility. In this context, we try to
open new horizons for them by organizing various educational projects, international programs
and meetings.

In addition to Agri ibrahim Cegen University, we have also built permanent works such as 5
elementary school, a girls' dormitory in Agri and a training kitchen for the catering department.
With the IC-Career Bridge Project, we aim to contribute to the career development and
employment of our scholarship holders by bringing IC Group companies together with university
faculties.

As the IC Foundation, our common goal is for our university to serve society by keeping up with
the times through scientific research. To contribute to the realization of this goal, | would like to
highlight the Article Incentive Awards, which we established 12 years ago and which have
become one of our traditional contributions, increasing every year. All academics from our
university who publish on national and international platforms in the natural and social sciences
are rewarded by the Foundation. When we decided to provide this support, our aim was to
reward scientific publications and at the same time encourage more.

When | look at the increasing number of publications today, | can see that we made the right
decision. The journals for natural and social sciences, which have continued for 8 years, are
published twice a year and have given our university a great academic boost, contributing
significantly to the publications of academics in certain fields. In addition to these journals, we
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as a foundation are also happy to support national and international congresses and symposia.

The building inspection laboratory, which will be used for earthquake studies, and the cell
culture laboratories, that will be used for health research, are among the technical support we
have donated to our university this year. We also felt that the biggest solution for Agri's public
health is the medical school within the university. Within the framework of the protocol we
signed with our Rectorate, we continue to support the scientists of the Faculty of Medicine. Our
university has stood by our side and given us strength in all these endeavors. Hosting you, dear
universities, with this international congress that we are opening today is the best example of
this.

It is very meaningful for us to see that Agri ibrahim Cegen University joins forces with other
educational institutions and scholars by supporting the production and exchange of knowledge
in the international community. For this reason, we were very excited when the Icanas
International Conference on Advances in Basic and Applied Sciences was organized for the
first time. The congress, which we started to support with this initial conviction and enthusiasm,
has ensured its sustainability with the efforts of our academicians and is now reaching its 7th
year. | wholeheartedly congratulate you on this success. | sincerely believe that you, our
esteemed academicians and the students you educate will be individuals who research,
produce, ask questions, respect human rights and freedoms, and act with scientific
understanding for the benefit of society.

Distinguished guests

The ICANAS conference that we are organizing here today is an important event that will raise
the visibility of our university on the international stage and promote the production and
exchange of scientific knowledge. We believe that this conference will bring together academics
from different disciplines to discuss the latest developments in basic and applied sciences and
to establish new collaborations.

We think it is very valuable that ICANAS 2024 will share the latest research findings in many
fields such as biology, mathematics, physics, chemistry, architecture, engineering, health
sciences, agriculture and food sciences. Bringing together academics from different disciplines
on this platform, sharing new ideas and practical experiences is also crucial for building
research relationships and finding global partners for future collaboration.

We believe that ICANAS 2024 will make a valuable contribution to the development of scientific
knowledge and the promotion of research in this field. We hope that this conference will be an
inspiring and useful experience for all participants.

| would like to thank the Agri Ibrahim Cegen University and all those who contributed to the
ICANAS conference and wish that the conference will be useful and inspiring for all participants.

Giinseli GEGEN

IC Foundation Chairperson

ICANAS 2024
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Antioxidants and Their Potential as Medicines for
Some Metabolic Diseases

ilhami Giilcin'
TAataturk University, Erzurum, Turkiye, ORCID: (https.//orcid.org/0000-0001-5993-1668)

Antioxidants are frequently added to foods for presentation of the radical chain reactions
and oxidation. They inhibit the initiation and propagation step leading to the termination
of the reaction and delay the oxidation process.'! A variety of foods and beverages of
vegetable origin contain a large spectrum of phenolic compounds like curcumin and
resveratrol. Among them, curcumin is a phenolic compound and a major component of
Curcuma longa, which used for hundreds of years as a flavor, color, and preservative.
Curcumin has significant medicinal potential. This nutraceutical compound reported to
possess therapeutic properties against a variety of diseases ranging from cancer to cystic
fibrosis.”) On the other hand, resveratrol (3,54'-trans-trihydroxystilbene), a natural
product, is known to affect a broad range of intracellular mediators. resveratrol has been
identified as the major active stilbene phytoalexins and is presumed to be beneficial for
human health. Resveratrol is a naturally occurring phytoalexin in the fruits and leaves of
edible plants, peanuts, mulberries, and especially grapes. It is currently in the limelight all
over the world due to its beneficial effects on the human body. ! Recently, phenolic
compounds have attracted much attention due to their significant medicinal potentials
including treatment of some metabolic diseases like Alzheimer's disease, glaucoma and
diabetes. In this presentation, we determined and argued the antioxidant activity of some
natural phenolic compounds including curcumin and resveratrol in various in vitro
antioxidant assays. Their antioxidant potential will be compared to some standard and
synthetic antioxidants including BHA, BHT, a-tocopherol and trolox.

Acknowledgement: Antioxidant, phenolic compounds, curcumin, resveratrol, metabolic
diseases
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Bioremediation of saline soil using sustainable
microbial technology: Success story from lab to
land

N. K. Arora

Department of Environmental Science, School of Earth and Environmental Sciences
Babasaheb Bhimrao Ambedkar University, Lucknow 226025, Uttar Pradesh, India
ORCID: 0000-0007-9412-663X

Climate change, global warming and pollution are the greatest threats to mankind,
affecting the food security and environmental sustainability. Reports show that about 3.6
billion people already live in areas highly susceptible to climate change. World Health
Organization reports that between 2030 and 2050, around 250000 deaths are expected
due to climate change induced stresses such as drought, heat, diseases, pollution etc.
The Intergovernmental Panel on Climate Change's (IPCC) Sixth Assessment Report (AR6)
highlighted that climate risks are appearing sooner and are more severe than expected,
however the actions taken are unsatisfactory and minimal. The United Nations
Sustainable Development Goals are also lagging far behind their targets and are on the
verge of losing their aim to limit the average temperature rise to 2° C. The increasing
weather extreme events have led to severe land degradation enhancing the risk of soil
degradation. Soil salinization is one of the most detrimental abiotic stresses, affecting
one billion hectares of land accounting for 7% of global area and an annual loss of USD
27.3 billion. According to the Intergovernmental Science-Policy Platform on Biodiversity
and Ecosystem Services (IPBES) and the U.S. Agency for International Development
(USAID), salt-affected regions have increased from 45 million hectares to almost 1 billion
hectares since the 1990s, thereby hitting hard the agricultural output. Physical and
chemical solutions proposed to remediate saline lands are unsustainable.

Plant growth promoting microbes are beneficial soil entities living in in close proximity to
roots and having complex associations with plants. The complex signaling and interaction
between plants and microbes help in amelioration of stresses and inducing growth of
plants under hostile and non-hostile conditions. We checked and selected diverse groups
of salt-tolerant plant growth promoting microbes (ST-PGPM) for their remediation and
growth promotion attributes under saline conditions. Selected strains showed plant
growth promoting activities such as production of phytohormones, assimilation of
nutrients and various salt stress ameliorating activities such as antioxidant activity,
osmoregulation, exopolysaccharide production. The selected PGPM were used to design
novel bioformulations for saline. The novel bioinoculants were tested using various crops
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under different saline conditions. These products were applied to crops like cereals,
staple crops, paddy, oilseed, legumes, vegetables, and their growth and productivity were
checked along with improvement in soil quality. Over the years promising results were
obtained and soils showed complete remediation along with increased productivity of
crops. The developed bioinoculants can be cheap and sustainable solution to remediate
saline fields and increase the economic status of farmers leading to food and economic
security.

Keywords: Bioremediation, Salinity, PGPM, Novel Bioformulation, Sustainable
Development Goals
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Enhancing Radiation Protection: A Comparative
Analysis of Heavy Metal Oxides in Glass Shielding
Systems

M.I. SAYYED'?

"Department of Physics, Faculty of Science, Isra University, Amman — Jordan
2Renewable Energy and Environmental Technology Center, University of Tabuk, Tabuk 47913, Saudi Arabia.

This study delves into the efficacy of various glass systems, integrated with heavy metal
oxides, in providing radiation shielding, aiming to contribute significantly to the
development of safer, more efficient protective materials in environments exposed to
ionizing radiation. Recognizing the pivotal role of glass compositions in mediating
radiation absorption, we systematically investigate the attenuation characteristics of
several glass systems, each doped with different heavy metal oxides such as lead oxide
(PbO), bismuth oxide (Bi20O3), and tungsten oxide (WO3). Through a comprehensive
experimental setup, we measure the gamma-ray and neutron shielding efficiencies,
employing a range of energies relevant to medical, industrial, and research applications.
Our findings reveal that the incorporation of heavy metal oxides into glass matrices
markedly enhances their shielding capabilities, attributable to the high atomic numbers
and densities of these additives. Notably, glasses doped with bismuth oxide exhibit
superior performance, presenting a promising lead-free alternative to traditional
radiation shielding materials. Furthermore, the study explores the trade-offs between
optical transparency and shielding efficiency, addressing the critical demand for
transparent, yet protective barriers in various applications.

By providing a detailed comparative analysis, this work offers valuable insights into the
design and optimization of glass-based shielding systems, emphasizing the potential of
heavy metal oxide doping as a strategic approach to improving radiation protection. Our
results hold profound implications for the advancement of safe, effective, and
environmentally friendly shielding materials, paving the way for their application in
medical imaging, nuclear safety, and beyond.

WWWw.icanas.org.tr



http://www.icanas.org.tr/

Configurations and Conformations: an Achilles
Heel of Structure Elucidation of Natural Products
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Chirality is a key feature of natural products, which is crucial for their
biological/pharmacological activities. Although many important classes of natural
products such as xanthones, anthraquinones, flavonoids, coumarins and some
phenolics, do not possess chiral center, and are major targets of a majority of
natural products chemists, there is a large portion of natural products, possessing
one or more chiral centers, that serves as a source of diverse diastereoisomers
with different chemical and biological properties. Therefore, it is necessary to
unequivocally establish the absolute configuration of each chiral center by either
X-ray crystallography or chiroptical methods. Another type of stereocisomers is
atropisomerism which arises because of hindered rotation about a single bond,
where energy differences due to steric strain or other contributors create a barrier
to rotation that is high enough to allow for isolation of individual conformers.
Many natural products display this phenomenon. Many natural products also
contain amide bonds whose rotation can produce several rotamers that exhibit
different "THNMR signals. Finally, some of natural products that contain a
particular type of flexible ring can also adopt various conformations which gives
different and peculiar NMR signals. Therefore, the objective of the present paper
is to demonstrate the examples of the determination of the absolute
configurations of some complex natural products and to determine different
atropisomers by 'H and 3 CNMR methods as well as to demonstrate the effects of
conformations on the appearances of the NMR signals.
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Anhydrases and Monoamine Oxidase B Against
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Recent research has revealed that some clinically approved carbonic anhydrase (CA)
inhibitors can prevent the AB-induced increase in Reactive Oxygen Species (ROS) and
mitochondrial dysfunction in vitro, limiting neuronal apoptosis. In addition, it was shown
that the activity of monoamine oxidase B (MAO-B) elicit ROS production, leading to the
alteration of the cholinergic system and the formation of amyloid plaques. Thus, dual
inhibitors of human CAs and MAO-B were designed to tackle multiple pathways involved
in Alzheimer’s disease (AD) and prevent AB1.42-associated neurotoxicity. The multitarget
drug design strategy merged a reversible MAO-B inhibitor (coumarin) with
benzenesulfonamide fragments as highly effective CA inhibitors. Among our designed
derivatives, some 7-substituted coumarins demonstrated the best dual-targeting activity
in the nanomolar range against hCAs and hMAO-B. The most effective multitarget
compounds successfully counteracted AB-related toxicity, reversed ROS formation, and
restored the mitochondrial functionality in SH-SY5Y neuroblastoma cells. Computational
analyses and other in silico approaches were conducted to elucidate the
structure—activity relationships and pharmacokinetics for planning in vivo studies. Further
research in this area could open new scenarios for novel therapeutic interventions for AD
and related conditions.
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Nuclear Radiation Shielding Properties of Newly
Developed Composite Metal Foams: Role of TeO:
Addition and Foam Type

R. Durak' and A. Araz'
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In current study, a new composite material was produced by filling open-cell aluminum
foams with additives and the role of TeO, amount in the additive, changing of thickness
and pore size of the foam on the radiation shielding efficiency of this material was
investigated. The aluminum foams with 30 mm thickness 2 pores/cm and 10 mm
thickness 16 pores/cm pore sizes encoded A1-A5 and B1-B5 respectively were filled with
different mixtures which have Epoxy(60) -B>03(20)- CeO, (20-x)-TeOz(x); (x; 0, 5, 10, 15
and 20 wt%) chemical compositions. The measurements of this study were carried out in
three different experimental systems. Ultra Ge detector was used for gamma
measurements and the samples were bombarded with 241Am, 133Ba, and 137Cs
radioactive sources. Measurements were made for photon energy of 6 MV (~ 2 MeV)
using a linear accelerator for X-ray measurements. BF3 gas neutron detector and 241Am-
Be neutron source were used for neutron measurements. The linear attenuation
coefficients (LAC) of the samples and further photon protection parameters derived from
LAC were computed with the data acquired from those measurements. The MAC, Zeff
and Ne values of the samples decreased with the rising in the percentage of TeO2 added
to the epoxy mixture. Moreover, energy absorption (EABF) and exposure (EBF) buildup
factors in the energy range of 0.015-15 MeV were computed up to 40 mean free path
(MFP). It was concluded that the 20% TeO, added samples had the least EABF value.
Finally, the shielding potential of the prepared samples against fast neutrons was
assessed by performing equivalent dose measurements (EAD) and calculating
macroscopic cross section (3R) values. It was observed that the YR values decreased with
the increase in the TeO, percentage in the additive and it was determined that the B5
sample had the highest absorption dose rate of 44%. Generally, it was concluded that the
samples in the B series, which are thinner and have more pores, have better radiation
attenuation capabilities.

Keywords: Composite metal foam, TeO, shielding, mass attenuation coefficient, buildup
factor

Www.icanas.org.tr



http://www.icanas.org.tr/

Base-State Properties of N-Electron Quantum Dot
Structures Interacting Within the Morse Potential
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In this study, ground state properties such as electron density, chemical potential,
kinetics and Hartree energy etc. of a quantum dot (QD) system, which contains a large
number of interacting electrons confined in Morse potential (V(r) = V(1 — e )2,
and b constants), are investigated depending on the V; and b boundary parameters. To
that end, firstly, the electron density for the two-dimensional electron gas interacting
with the limited Coulomb potential in the Morse potential at T = 0 K is expressed using
Fermi-Dirac functions. Then, the density expression is combined with the Poisson
equation to obtain the Thomas-Fermi equation for the interacting system. The solution of
the Thomas-Fermi equation is numerically carried out. The effect of electron interaction
on the ground state properties of the system was determined by taking V, = 0 in the
numerical operation. When the results were compared with the non-interacting (V. = 0)
results, it was concluded that the depth and curvature of the confinement potential
significantly changed the intensity of electron interactions and thus the overall system
properties.
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Synthesis of Triazole Compounds from Azide-
derived Oxazolidinone Compounds
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Oxazolidinones have a unique mechanism of bacterial protein synthesis inhibition and
constitute a relatively new class of antimicrobial agents. Oxazolidinones [1] have wide
usage areas due to their biological activities. In the last few years, interest in the synthesis
of oxazolidinones has increased considerably due to their biological activity. Optically
pure oxazolidinones [2] play key roles in the synthesis of different types of digse,
antibiotic, antidepressant, antihistamine, antifungal or antibacterial activities. Another
reason why compounds bearing the oxazolidinone ring have become the focus of
attention is that they inhibit protein synthesis, which is of great importance far living
things. This project, endoperoxide compounds were synthesized from 1,3-diene
compounds by photooxygenation method. Af ter the resulting endoperoxide compounds
were converted into hydroxy ketones with NEt3, oxazolidinone derivatives were
synthesized from o,B-unsaturated hydroxy ketones using CSI. The synthesis of
biologically important azide-derived oxazolidinone compounds from oxa compounds
has been achieved in high yields. After these steps, triazole molecules [3] will be
synthesized from azide-derived compounds by the click reaction,
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Cholesterol esterase (CE; EC 3.1.1.13), synthesized by the gall bladder, plays a
considerable role in both the hydrolysis of exogenously taken cholesterol esters and the
carrying of free cholesterol from micelles to intestinal absorptive cells (Zhao et al., 2022).
CE is found in a small number of mammals, with the inclusion of humans (John et al,,
2010). This enzyme hydrolyzes sterol esters, separating them into fatty acids and sterols.
Additionally, it carries out hydrolysis reactions of diverse substrates, including
triglycerides, phospholipids, and fat-soluble vitamins (Sivashanmugam et al., 2013).
Flavonoids are natural compounds that have a polyphenolic structure and are widely
found in vegetables, fruits, bark, flowers, roots, stems, grains, wine, and tea (Guven et al,
2019). In this study, the inhibitory effects of myricetin, scutellarin, 6-hydroxyflavone,
baicalein, and morin flavonoids on the CE enzyme were investigated. According to the
results, the IC50 values of myricetin, scutellarin, 6-hydroxyflavone, baicalein, and morin
were found to be 26 uM, 11 uM, 28 uM, 22 uM, and 64 pM, respectively. Consequently, it
was observed that scutellarin was the most effective compound, and this compound
noticeably inhibited the CE in addition to being used as an anti-inflammatory and
antioxidant.
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The study was aimed to evaluate the fall risk in women during the postpartum period by
adapting the postpartum fall risk scale into Turkish. The research is methodological and
cross-sectional. The population of the study consisted of women (n: 272) hospitalized in
the postpartum service in a hospital in the eastern region of Turkey. Research data were
analyzed in the IBM SPSS (Statistical Package for the Social Sciences) 23.0 package
program. It has been determined that 31.2% of the participants are in the 20-24 age
group, and the average age is 26.75+6.00. It has been found that 58.5% of women are
primary school graduates, 93.4% are not working, and 71.0% have health insurance.
When the obstetric histories of women were examined, it was determined that 33.5% had
a cesarean section birth, and 94.5% of these women had a cesarean section with spinal
anesthesia. The postpartum period fall risk scale mean score of the participants was
determined as 1.27+1.70. It was determined that there was a significant relationship
between the type of birth and the risk of postpartum falls, and the risk of postpartum
falls was significantly higher in those who had a cesarean section. It is thought that the
postpartum period fall risk assessment scale will facilitate the assessment of fall risk in
puerperant women.

Keywords: Falling, postpartum, scale
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In this study, bird species in Foga and its immediate surroundings were investigated. The
research which kept nearly two years occurred between March 2019 and September
2021. As a result of the observations, 155 bird species belonging to 14 orders and 44
families were recorded in Foga and its surroundings. When the migration status of the
species was evaluated, it was determined that 60 species were residant (R), 67 species
were summer visitors (SV), 21 species were transit migrants (T) and 7 species were winter
visitors (WV). According to IUCN conservation criteria, it was determined that 2 species
are Vulnerable (VU), 3 species are Near Threatened (NT) and 150 species are Least
concern (LC).
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In Eastern Anatolia, due to its geographical location and structure, as well as the
dominance of rural lifestyle and economic reasons, local people benefit from wild plants
for food and treatment purposes. As a result of negative experiences, it has become clear
that a significant part of these plants are poisonous. Especially the local people living in
rural areas such as Van, which is our study area, can cause serious poisoning if they come
into contact with or use poisonous plants, which are similar to plants used for food or
treatment purposes. Therefore, ethnotoxic information about the poisonous plants
detected in the province of Van, as well as the local names of the plants, their poisonous
parts, their poisonous dose and their poisonous effects, were revealed. The ethnotoxic
information data was collected over ten years period (2014-2023) based on structured
face-to-face interviews with local healers (320 informants) identified with their long
practice in traditional medicine using toxic plants. As a result of the research, a total of 54
poisonous plant taxa belonging to 21 families and local information about these taxa
were determined. The study revealed that in traditional medicine, only 33 vernacular
(common) names were in use to describe these 54 plant taxa. Out of the traditionally
known 46 ethnotoxic plants only 15 are utilized for medicinal purposes. The application
of toxic plants in folk medicine is based on (i) strict dose and (ii) utilization of the second
fraction of decoction or infusion. The highest degree of consensus among the traditional
healers was recorded in regards to the effects of toxic botanicals on nervous system (ICF:
0.96). The ethnobotanical data collected in this study may provide valuable leads for the
identification of novel and efficient pharmaceutical agents.
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Pregnancy is a natural time for physiological changes that promote fetal growth and get
the mother ready for labor and delivery. While some of these alterations affect typical
biochemical values, others could resemble the signs and symptoms of a specific illness.
It's critical to distinguish between pathology associated with a disease and normal
physiological changes in order to better comprehend the situation and take appropriate
action. One of the most frequent medical conditions that pregnant women deal with is
anemia. Hemoglobin concentration is the foundation for the World Health Organization's
classification of anemia. Pregnancy-related anemia can occur for a variety of reasons,
including medical, socioeconomic, etc. This study was designed to investigate the role of
anemia and some chemical parameters such as vitamin D and iron in pregnant women.
The comparison was made between two age groups of pregnant women, the first group
A from 18 to 25 years, and the second group B from 26 to 33 years, in addition to
comparing it with a control group of non-pregnant women in the same age group.
Anemia was measured through hemoglobin levels, which were significantly decreased in
group B compared to group A and the control. Iron and vitamin D levels were also
significantly decreased, as in the case of hemoglobin.

Keywords: Anemia, hemoglobin, iron, pregnant, vitamin D
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In this study, the healing effect of the melatonin hormone on the harmful effects
of deltamethrin, a pyrethroid pesticide used extensively in the world and in Turkey, on
mouse liver cells was investigated. In the study, hepatocytes from Balb/C mice were
isolated by a two-stage perfusion method. The proportion of live hepatocytes isolated
was over 85%. The isolated cells were cultured with n this study, the healing effect of the
melatonin hormone on the harmful effects of deltamethrin, a pyrethroid pesticide used
extensively in the world and in Turkey, on mouse liver cells was investigated. In the study,
hepatocytes from Balb/C mice were isolated by a two-stage perfusion method. The
proportion of live hepatocytes isolated was over 85%. The isolated cells were cultured
with different doses of deltamethrin (1 ve 10 uM) and melatonin (100 uM) for 48 hours.
At the end of the culture, hepatocytes were extracted at 24th and 48th hours and
Malondialdehyde (MDA), Total oxidation (TOS), Total antioxidation (TAS) and DNA
damages (8-hydroxy-2'-deoxyguanosine (8-OHdG)) were examined. While an increase in
MDA, TOS and DNA damage was observed in the deltamethrin administered groups, a
decrease in TAS level was observed. It was determined that the applied deltamethrin had
no effect on cell viability throughout the application period. It was observed that
melatonin administered together with deltamethrin reduced the toxic effect of
deltamethrin. In this study, it can be said that melatonin has a protective effect against
deltamethrin-induced damage in mouse hepatocyte cells.different doses of deltamethrin
(1 ve 10 pM) and melatonin (100 pM) for 48 n this study, the healing effect of the
melatonin hormone on the harmful effects of deltamethrin, a pyrethroid pesticide used
extensively in the world and in Turkey, on mouse liver cells was investigated. In the study,
hepatocytes from Balb/C mice were isolated by a two-stage perfusion method. The
proportion of live hepatocytes isolated was over 85%. The isolated cells were cultured
with different doses of deltamethrin (1 ve 10 uM) and melatonin (100 uM) for 48 hours.
At the end of the culture, hepatocytes were extracted at 24th and 48th hours and
Malondialdehyde (MDA), Total oxidation (TOS), Total antioxidation (TAS) and DNA
damages (8-hydroxy-2'-deoxyguanosine (8-OHdG)) were examined. While an increase in
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MDA, TOS and DNA damage was observed in the deltamethrin administered groups, a
decrease in TAS level was observed. It was determined that the applied deltamethrin had
no effect on cell viability throughout the application period. It was observed that
melatonin administered together with deltamethrin reduced the toxic effect of
deltamethrin. In this study, it can be said that melatonin has a protective effect against
deltamethrin-induced damage in mouse hepatocyte cells. hours. At the end of the
culture, hepatocytes were extracted at 24th and 48th hours and Malondialdehyde (MDA),
Total oxidation (TOS), Total antioxidation (TAS) and DNA damages (8-hydroxy-2'-
deoxyguanosine (8-OHdG)) were examined. While an increase in MDA, TOS and DNA
damage was observed in the deltamethrin administered groups, a decrease in TAS level
was observed. It was determined that the applied deltamethrin had no effect on cell
viability throughout the application period. It was observed that melatonin administered
together with deltamethrin reduced the toxic effect of deltamethrin. In this study, it can
be said that melatonin has a protective effect against deltamethrin-induced damage in
mouse hepatocyte cells.
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Dragon fruit (Hylocereus spp.), also known as pitaya or pitahaya, is a tropical and
subtropical plant belonging to the Cactaceae family. Hylocereus undatus, which has a
reddish bark and white pulp, and Hylocereus polyrhizus, which has a purple bark and
pulp, are the two species of this plant that are most widely used for commercial purposes
[1,2]. In this study, water, methanol, ethanol, acetone, ethyl acetate, dichloromethane,
and n-hexane extracts were prepared from the inner part of Hylocereus polyrhizus using
the meceration method. The in vitro effects of the extracts on the critical metabolic
enzymes, including acetylcholinesterase (AChE) and butyrylcholinesterase (BChE) were
investigated. In addition, in this study, the phytochemical profile of pitaya and the
content analysis of its ethanol extract were determined by LC-MC/MC. To determine
enzyme inhibition in extracts, half maximum inhibition concentration values (IC50) were
calculated. Tacrine was used as a positive control for both enzymes. Experiments were
performed in triplicate. The IC50 values of pitaya extracts were calculated as 16.92+0.19
mg/mL-62.45+£1.13 mg/mL for AChE and 31.27+0.43 mg/mL-58.56+0.28 mg/mL for
BChE. According to the study results, it was determined that ethanol and methanol
extracts of pitaya had a stronger inhibitory effect on AChE and BChE enzymes than other
extracts. It can be thought that including pitaya fruit in daily nutrition can be used as a
protective against chronic diseases such as Alzheimer's and Parkinson's.
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The purpose of this study is an examination of innovative studies on newborn health
between 2020-2024. Innovative studies on newborn health (2020-2024) were reviewed.
The literature was examined through Google Scholar and PubMed with the keywords
"newborn, new, device, produce”. 17 thousand 600 studies in Google Scholar and 16
studies in PubMed were found. 11 studies found as a result of the literature review were
examined. As a result of the literature review, innovative products were developed in nine
of the studies and innovative methods were developed in two of them. In the study of
Presti et al. (2020), an FMRI-compatible smart device was developed to measure palmar
grasping actions in newborns. Kuwelker et al. (2021) used probiotics to reduce infections
and deaths and prevent colonization with extended-spectrum beta-lactamase (ESBL)-
producing bacteria among newborns in Tanzania. Reis et al. (2022) performed neonatal
skin maturity medical device validation for gestational age estimation. Abdul Rahim et al.
(2020) monitored the newborn's heart rate and SpO2 using the InfaWrap device. Coffey
and Wollen (2022) conducted non-clinical desktop performance testing of a very low-
cost non-electric bubble continuous positive airway pressure (bcpap) and mixer device
designed for neonatal respiratory support. Vitral et al. (2023) calculated the gestational
age in lowbirth weight newborns using the optical skin reflection method. Ditai et al.
(2021) designed a new device for neonatal resuscitation with intact placental circulation
at birth. Nakadi et al. (2020) developed a simple and direct atomic absorption
spectrometry method for the direct determination of Hg in dried blood spots and dried
urine spots prepared using various microsampling devices. According to the literature on
innovative studies in newborn health between 2020-2024, it was concluded that the
studies were mostly created by developing a new device/product.

Keywords: Newborn, new, device, produce

References

[11 Lo Presti, Daniela, Dall'Orso, Sofia, Muceli, Silvia, Arichi, Tomoki, Neumane, Sara,
Lukens, Anna, Sabbadini, Riccardo, Massaroni, Carlo, Caponero, Michele Arturo,
Formico, Domenico, Burdet, Etienne, Schena, Emiliano. "An fmri compatible smart
device for measuring palmar grasping actions in newborns." Sensors 20.21 (2020):
6040.

Www.icanas.org.tr

23


http://www.icanas.org.tr/
https://orcid.org/0000-0003-1962-8669

[2] Kuwelker, Kanika, Langeland, Nina, Léhr, Iren Hoyland, Gidion, Joshua, Manyani, Joel,
Moyo, Sabrina John, Blomberg, Bjorn, Klingenberg, Claus. "Use of probiotics to
reduce infections and death and prevent colonization with extended-spectrum beta-
lactamase (ESBL)-producing bacteria among newborn infants in Tanzania (ProRIDE
Trial): study protocol for a randomized controlled clinical trial." Trials 22.1 (2021):
312.

[3] Vitral, Gabriela Luiza Nogueira, Romanelli, Roberta Maia de Castro, Reis, Zilma
Silveira Nogueira, Guimaraes, Rodney Nascimento, Dias, lvana, Mussagy, Nilza,
Taunde, Sergio, Neves, Gabriela, Silveira, Jose, Carolina Nogueira de Sao, Pantaleao,
Alexandre Negrao, Pappa, Gisele Lobo, Gaspar, Juliano de Souza, Lopes de Aguiar,
Regina Amelia Pessoa. "Gestational age assessed by optical skin reflection in low-
birth-weight newborns: Applications in classification at birth." Frontiers in Pediatrics
11 (2023): 1141894.

Www.icanas.org.tr

24


http://www.icanas.org.tr/

Comparison of Elemental Analysis, Nutritional
Values and Health Risk Assessment of Some
Commercial Dried Fruits and Natural Dried Fruits

M.E. Seker' and A. Erdogan?

'Giresun University, Program of Medicinal and Aromatic Plants, Espiye, 28600 Giresun, Ttirkiye, ORCID: 0000-
0003-4463-6898
2University Application and Research Center For Testing and Analysis (EGE MATAL), Bornova, 35100 Izmir,
Ttirkiye, ORCID: 0000-0002-3174-7970

The consumption of dried fruit is suggested for health due to its high content of essential
micro and macro nutrients. This work employed inductively coupled plasma mass
spectrometry (ICP-MS) to conduct elemental analysis [1] on commercially available
tropical dried fruits, namely pineapple, ginger, kiwi, mango, and coconut. A comparison
was made between the acquired findings and the naturally dried outcomes of the
identical fruits. The findings were utilized in order to ascertain the recommended daily
allowances (RDAs) and evaluate the degrees of health risk [2]. The corresponding
elements' values are as follows:

| Samples Elements (mg kg?) |
Na Mg K Ca Mn Fe Zn
Pineapple Commercial-l 3297 33 122 330 1.8 10 6
Commercial-2 3660 76 195 587 1.6 6 6
Natural dried fruits 95 1488 10118 3054 237 22 23
Na Mg K Ca Mn Fe Zn
Ginger Commerc?al»l 876 68 278 1447 14 6 3
Commercial-2 2268 42 547 617 0.3 20 4
Natural dried fruits 211 2384 26514 845 27 36 12
Na Mg K Ca Mn Fe Zn
Kiwi Commercial-1 5266 83 1223 1827 14 21 5
Commercial-2 4889 85 1221 1815 1.1 21 9
Natural dried fruits 463 847 20584 2053 3.3 18 10
Na Mg K Ca Mn Fe Zn
Mango Commercial-l 2241 50 207 777 0.5 8 1.2
Commercial-2 2549 53 319 752 0.5 12 2,5
Natural dried fruits 39 451 7123 1251 7 17 7.1
Na Mg K Ca Mn Fe Zn
Commercial-1 223 9 31 67 0.1 3 7
Coconut ¢, mmercial-2 295 17 47 99 06 11 5
Natural dried fruits 404 1024 6659 201 24.9 40 17

Standard deviations for analyzes are below %5, n=3

The amount of potentially toxic elements (As, Pb, Cd, Cr, Ni) were also determined in all
samples in order to make a health risk assessment [3]. For all samples, the target hazard
quotient (THQ) and hazard index (HI) remained below 1, the carcinogenic risk (CR)
remained below 1 x 10°°. It is noteworthy that for some elements the results of naturally
dried fruits are up to 100 times higher than those of commercial ones.

Www.icanas.org.tr

25


http://www.icanas.org.tr/

References

[1] A. Erdogan, A., M. E. Seker, S.D. Kahraman (2023). Evaluation of environmental and
nutritional aspects of bee pollen samples collected from East Black Sea region,
Turkey, via elemental analysis by ICP-MS. Biological Trace Element Research, 201(3),
1488-1502.

[2] Seker, M. E. (2023). Elemental analysis and health risk assessment of different
hazelnut varieties (Corylus avellana L.) collected from Giresun-Turkey. Journal of
Food Composition and Analysis, 122, 105475.

[3] Exposure to potentially toxic elements through ingestion of canned non-alcoholic
drinks sold in Istanbul, Tirkiye: A health risk assessment study. Journal of Food
Composition and Analysis, 121, 105361.

Www.icanas.org.tr

26


http://www.icanas.org.tr/

Investigation of the Inhibitory Activity of
Pyrazoline Derivatives Against the BChE Enzyme

D. Ozmen Ozgiin', R. Saglamtas?, I. Babacan® and H.i. Gul'

'Agrt Ibrahim Cecen University, Faculty of Pharmacy, Department of Pharmaceutical Chemistry, Adri, Tiirkiye,
ORCID: 0000-0002-8574-9672, ORCID: 0000-0001-6164-9602
2Agrt [brahim Cecen Unwversity, Vocational School of Health Services, Central Research and Application
Laboratory, Agri, Turkey, ORCID: 0000-0002-4400-2302
3Agri [brahim Cecen Unuwversity, Faculty of Pharmacy, Ungdergraduate Student, Adgri, Tiirkiye

Dementia is a neurodegenerative disease that significantly affects a person's memory,
behaviour and mental state. The most prominent symptoms of Alzheimer's disease are
the progressive weakening of memory functions, such as memory loss, difficulty
speaking, disorientation, and the inability to carry out daily personal needs [1]. Currently,
the treatments developed for Alzheimer's disease are aimed at regulating the decline of
the cholinergic system, preventing the disease and generally treating the symptoms. One
of the treatments for the disease is cholinesterase inhibition. The mechanism of action of
cholinesterase inhibitors is to improve cognitive function and prevent disease by
regulating the amount of acetylcholine in the cholinergic system [2]. However, due to
the high side effects of cholinesterase inhibitors, there is a need for new compounds that
do the same job with fewer side effects. Studies have shown that pyrazole derivatives,
which are chalcone analogues with different functional properties, inhibit the BChE
enzyme [3]. This study aims to investigate the synthesis and bioactivities of pyrazoline
derivative compounds with more selective and minimised side effects that may be
effective in the treatment of Alzheimer's disease using a medicinal chemistry approach.
IC50 values and Ki values were determined to measure the level of BChE enzyme
inhibition. Tacrine was used as a positive control. For BChE, the Ki values of 4-[5-aryl-3-
phenyl-4,5-dihydro-1H-pyrazol-1-yl] benzenesulfonamide derivatives were calculated as
0.291+0.008 uM-1.567+0.021 pM. The synthesized pyrazole derivatives demonstrated
inhibitory effects on the BChE enzyme. It is thought that these molecules will make
significant contributions
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Alzheimer's disease is a chronic, slowly progressive disease characterized by a specific
impairment of intellectual capacity in various areas such as learning, memory, language
and speech skills, reading and writing ability, and progressive loss of neuronal function
and structural deterioration. Alzheimer's is the most well-known cause of dementia. No
drug has yet been discovered for the definitive treatment of the disease. Current
medications are used to relieve symptoms, reduce severity, and slow the progression of
the disease. If not prevented, there will be an increasing number of people diagnosed
with the disease in the coming years [1]. Pyrazole derivative compounds have a wide
range of biological activities [2]. This study aims to synthesize and investigate the
bioactivities of pyrazoline derivative compounds with reduced side effects and more
effective disease-specific pyrazoline derivatives for the treatment of Alzheimer's disease
using a medicinal chemistry approach and to discover new drug candidate molecules.
IC50 values and Ki values were determined to measure the level of AChE enzyme
inhibition. Tacrine was used as a positive control. For AChE, the Ki values of 4-[5-aryl-3-
phenyl-4,5-dihydro-1H-pyrazol-1-yl] benzenesulfonamide derivatives were calculated as
0.072+0.002 pM-0.749+0.037 pM. The synthesized pyrazole derivatives demonstrated
inhibitory effects on the AChE enzyme. It is thought that these molecules will make
significant contributions to the treatment of chronic diseases such as Alzheimer's and
Parkinson's.
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Twenty-six Streptomyces were isolated from the sediments of the Zap River using the
serial dilution technique. All isolates were first screened for antibacterial activity and 2
were found to be active against a group of test bacteria. ZP003 and ZP010 strains were
selected for taxonomic characterization and identification as they have moderate to high
antibacterial activity. Secondary metabolites of effective isolates were extracted and
inhibition zones and minimum inhibition concentration (MIC) values were determined. As
a result of the comparative 16S rRNA gene sequence analysis, it was determined that the
ZP003 strain was similar to 99.72% Streptomyces albus, and the ZP010 strain was 99.86%
similar to Streptomyces cyaneus. Based on its morphological and physiological
characteristics and 16S rDNA sequence homology data, ZP003 was identified as
Streptomyces albus and ZP010 as Streptomyces cyaneus.
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Pollution of water resources by synthetic dyes is seen as one of the most important
environmental problems. These synthetic dyes are used in various industries such as
textiles, paper and cosmetics. When the wastewater resulting from the synthetic dyes
used by these industries is discharged to the receiving environment without treatment,
both the color of the synthetic dyes negatively affects the water quality and they pose
another serious environmental problem due to its serious harmful effects such as toxic,
mutagenic and carcinogenic [1]. In recent years, the biosorption process has been used
to remove synthetic dyes from aqueous solutions because it is sustainable and
environmentally friendly. The biosorption process has become an innovative process for
removing synthetic dyes from aqueous solutions using various bioorganic wastes
abundant in nature [2]. The aim of our study was to use the biosorption process to
remove Congo red dye from aqueous solutions using the Fraxinus excelsior L. (Oleaceae)
(FEO) biosorbent. In this study, parameters such as contact time, pH, biosorbent dose
and initial dye concentration were investigated. In addition, isotherm and kinetic studies
were also carried out. According to the results of the studies carried out at pH: 6,
biosorbent dose: 1 g, initial dye concentration: 10 mg/L and stirring speed: 150 rpm;
Using FEO biosorbent, it was removed 92% Congo red dye from aqueous solutions. In
isotherm studies; Langmuir, Freundlich, Temkin and Elovich isotherm studies were carried
out. A higher correlation coefficient was found for the Langmuir isotherm (R2=0.903)
compared to other isotherms. In kinetic studies, the correlation coefficient of the pseudo-
second-order kinetic model (R2=0.991) was found to be higher than the pseudo-first-
order kinetic model (R2=0.924). Moreover, alterations in phytotoxic and genotoxic
properties of effluents before and after treatment were monitored by using seed
germination assay, Allium test and Ames/Salmonella test systems. In conclusion, FEO
biosorbent was determined as an effective, inexpensive, sustainable and eco-friend
biosorbent for removal and detoxification of synthetic anionic dyes from aqueous
solutions.
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The industrial revolution has been a great step towards increasing the welfare of
humanity. However, the discharge of wastewater from various industrial processes has
brought up a serious problem. The wastewater of industries such as cosmetics, wool and
textiles, which use toxic synthetic dyes, causes serious damage to the environmental
ecology when discharged into the receiving environment without treatment [1].
Therefore, these wastewaters that harm human health and the environment must be
treated. There are various conventional wastewater treatment processes such as
membrane, filtration, coagulation and flocculation. Since these processes have
disadvantages, such as being high-cost and using hazardous chemicals, there was a need
to search for a new process. In recent years, the biosorption process has come to the fore
as a sustainable and effective method for treatment synthetic dyes from aqueous
solutions [2]. The aim of our study was to use the biosorption process to remove Congo
red dye from aqueous solutions using Robinia pseudoacacia L. (Fabaceae) (RPF)
biosorbent. In this study, Congo red dye was removed 80% from aqueous solutions using
RPF biosorbent under optimum experimental conditions (pH: 6, biosorbent dose: 1 g,
initial dye concentration: 10 mg/L and stirring speed: 150 rpm). In addition to parameters
affecting biosorption such as pH, contact time, biosorbent dose and initial dye
concentration, isotherm and kinetic studies were also investigated. Langmuir, Freundlich,
Temkin and Elovich isotherm modeling were used in isotherm studies. According to the
results of isotherm studies, the correlation coefficient of the Langmuir isotherm
(R*=0.997) was found to be higher than other isotherm modeling. Pseudo-first-order and
pseudo-second-order kinetic models were used in kinetic studies, and the correlation
coefficient of the pseudo-second-order kinetic model (R*=0,999) was found to be higher.
Consequently, RPF biosorbent can be used to remove Congo red dye from aqueous
solutions due to its advantages such as low-cost, effective removal efficiency and
sustainability.
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Purpose: The aim of this research is to assess and interpret the perceptions of children
with special needs towards science lessons using their drawings. Additionally, it
emphasizes the significance of perspectives related to the science education of children
with special needs and highlights how these perspectives can contribute to the success
of these children in science lessons.

Methodology: This research employs the case study method, which is one of the
qualitative research methods. Descriptive analysis method is preferred for data analysis,
and through this method, information obtained is summarized to reach an
understanding of perceptions related to science. In this context, data obtained through
student drawings are meticulously examined to comprehend the perceptions of special
education students towards science lessons.

Findings: In Figure 1, elements such as animal diversity, electrical circuits, home and
construction, plant components, human figures, clouds and weather, traffic signs, and
safety represent topics in biology, physics, architecture, botany, ecology, atmosphere,
and technology. Figure 2, while exploring the theme of space and different life forms,
references astronomy, biology, and space science with elements like star clusters, planets,
aliens, the sun, and animals resembling insects. Figure 3 combines the natural world and
living beings with elements of biology, environmental science, and geology, while Figure
4 and Figure 5 point to various subjects such as meteorology, botany, architectural
science, and ecology with different natural landscapes. Finally, Figure 6 encompasses
various themes of life sciences such as biology, botany, entomology, and astronomy with
elements like giant flowers, rabbits, sheep, houses, trees, butterflies, roosters, birds, grass,
flowers, and the sun.

Conclusion: Various science subjects such as animal diversity, electrical circuits, homes
and construction, plant elements, human figures, clouds and weather, traffic signs, and
safety have been represented in different forms in students' drawings. This diversity
indicates students' interests in different disciplines of science and their expressions of
perceptions on these subjects. The information obtained by considering individual
differences can guide the analysis of drawings of special education students, assisting in
determining students' specific areas of interest.
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Carbonic anhydrases (CAs, carbonate dehydratases) are ubiquitous metalloenzymes
present in eukaryotes and prokaryotes. They reversible for hydration of carbon dioxide
(CO2) and water to produce bicarbonate (HCOs") and proton (H*) [1]. Genistein, a
phytoestrogen in all the legumes, is isoflavone and has many important beneficial effects
in terms of health [2]. In the beginning primarily, the in vitro effects of coumarin
derivative including Genistein determined on human erythrocyte carbonic anhydrase
isoenzymes (hCA | and Il) were investigated. For this aim, hCA |, and Il isoenzymes were
purified from human erythrocytes by Sepharose-4B-L-Thyrosine affinity column
chromatography. For determination of the enzyme purity, SDS-PAGE was performed and
single band was observed for each isoenzyme. After that, the inhibition effects of the
Genistein on hCA | and Il were determined and ICso and K; values were calculated. In our
study, for hCA | isoenzyme, ICso and K; values were found 208.42 uM and 139.23 M,
respectively. The same parameters were calculated as 218.13 uM and 320.13 uM, for hCA
Il isoenzyme. Acetazolamide was used as standards for both of CA isoenzymes [3].
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Hydrazides are chemical compounds with the formula R-NR'-NR’R3. Despite having
numerous R groups, it is commonly known in the literature as acyl and aroyl. Hydrazides
are compounds that have been investigated for many years and have gained popularity
in the recent decade. These substances are designed for use as COX 1-2 inhibitors,
analgesic, anti-inflammatory, anti-mycobacterial, anti-cancer, etc. [1]. In this work, fifteen
new hydrazide derivative compounds containing 4-methyl sulfonate ester scaffold were
synthesized in three steps starting from the methyl 4-hydroxybenzoate (Nipagin). To
synthesize these compounds, fifteen benzaldehyde derivatives with different substituted
groups were purchased and condensed with 4-hydroxybenzohydrazide which is a
hydrazide derivative of nipagin to produce phenolic hydrazides in high yields. The
phenolic hydrazides were also converted to sulfonate esters with triethylamine (NEts) and
methane sulfonyl chloride (MsCl) in dichloromethane and fifteen hydrazide derivatives
were gained, all being new.

i i, iii No
e e 2
HO H,C” >0 R = H, 4-CHg; 4-F; 4-Cl; 4-Br;

4-0Bn; 4-NOy; 4-N(CHa),;

methyl 4-hydroxybenzoate 4-methyl sulfonate ester derivative 4-CF3; 3,5-bisCFs; 4-OMe;
(Nipagin) hydrazide compounds 2-OMe; 3,4-diOMe; 2,4-diOMe;
(Methyl paraben) 2-F-6-Cl

Reagents @nd conditions: i = N,H;OH, AcOH, EtOH, 6 d, 78°C, 91%; ii = RCHO, AcOH, MeOH,
67°C, 1-4 h, 78-98%; iii = MsClI, NEtg, CH,Cl,, 25°C, 20 min-24 h, 33-84%.
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In recent decades, the increase in greenhouse gas emissions has led to environmental
degradation becoming a major global issue. The agricultural sector has a significant
impact on the generation of greenhouse gases, and CO: in particular accounts for a large
share of these gases. Tillage on agricultural land releases organic carbon into the air,
leading to an increase in the amount of CO; in the atmosphere. The aim of this study is
to empirically examine the relationship between agriculture, renewable energy and CO;
emissions in Turkey. For this purpose, agriculture, renewable energy, CO, emissions and
gross national product per capita data covering the period 1990-2020 were used in this
study. Johansen cointegration test was used in the study and then cointegration
estimation results for FMOLS, DOLS and CCR models were obtained. Then, Granger
Causality test was applied. According to the findings of the study, a 1% increase in
renewable energy reduces CO, by approximately 0.28% according to FMOLS findings,
approximately 0.36% according to DOLS findings and approximately 0.27% according to
CCR findings. According to another result of the study, a 1% increase in agriculture
increases CO, by approximately 0.12% according to FMOLS findings, approximately
0.22% according to DOLS findings and approximately 0.12% according to CCR findings.
The results of the study reveal that the agricultural sector increases CO, emissions and
renewable energy reduces them. Therefore, steps can be taken to reduce the
contribution of the agriculture sector to GHG emissions, such as promoting sustainable
agricultural practices and renewable energy, and increasing productivity.
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Garlic, scientifically known as Allium sativum, is a plant belonging to the Liliaceae family.
It has been used for many years due to its diverse biological and therapeutic
characteristics. These vegetables are rich in organosulfur compounds (OSCs)1,2,3. The
aim of this study is to investigate the anticancer effects of natural organosulfur
compounds originating from our country. The anticancer properties of Kastamonu
Taskopru garlic were assessed applying both water-soluble and oil-soluble extraction
techniques. Anticancer effects were examined on NIH/3T3 (ATCC, CRL-1658), Caco-2
human colorectal cancer (ATCC; HTB-37), and MCF-7 human breast cancer (ATCC; HTB-
22) cell lines. According to these extraction methods, the cell viability and cytotoxic
effects of the extractions were analysed. As a result of the examination of anticancer
effects, it was determined that the anticancer effects of Kastamonu Taskopri garlic
soluble in oil had higher anticancer effects than water-soluble garlic extracts.
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Sepsis is a systemic inflammatory response syndrome caused by infection, trauma, burns,
and surgery. Dysfunction syndrome occurring in the heart and other organs is the most
common complication and the main cause of death in sepsis patients. In sepsis, an
exaggerated inflammatory response results in the production of pro-inflammatory
cytokines, chemokines, and other inflammatory mediators. Tomentosin, a phytochemical
found in Inula species belonging to the Asteracea family, has various pharmacological
properties and is prescribed in Chinese medicine to treat numerous diseases. This study
aimed to investigate the effects of tomentosin in a sepsis model caused by cecal ligation
and puncture in rats. For this purpose, male Wistar albino rats were used in the study. For
the sepsis model, cecum ligation and perforation were performed. At the same time, the
protective effects of different doses of tomentosin (12,5mg/kg, 25 mg/kg and 50 mg/kg)
were also investigated. In the study, cardiac tissue oxidative damage and antioxidant
activity markers and proinflammatory cytokines were examined. At the end of the study,
it was determined that MDA levels, which are a marker of oxidative damage, increased,
GSH.Px and CAT activities, which are antioxidant activity parameters, decreased, and TNF-
a and IL-6 levels increased in the cecal ligation group. However, in the group treated with
high dose tomentosin, TNF-Alpha, IL-6 and MDA levels as well as GSH.Px and CAT
activities were observed to be similar to the control group. As a result, it can be said that
tomentosin has protective effects on heart damage caused by sepsis in rats with its
antioxidant and anti-inflammatory properties.
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Diabetes mellitus (diabetes) reduces the quality of life, negatively affecting human health
and leading to various complications. Worldwide, especially with the increasing
prevalence of obesity, the number of diabetes patients is increasing every day [1]. There
are different approaches to the treatment of the disease, and the use of a-glucosidase
and a-amylase enzyme inhibitors is just one of these approaches. The drugs used in the
treatment of the disease have side effects, and this situation also troubles patient health
in other ways.[2] Studies are progressing towards more effective and less side-effect drug
search. Our study was planned for this purpose. In the study, the inhibitory effects of
Ractopamine molecule on a-glucosidase and a-amylase enzymes were investigated. The
ractopamine molecule is a molecule belonging to the group of B-agonists. The results of
the studies IC50 for a-amylase, IC50 for a-glucosidase, and Ki value were calculated of
the ractopamine molecule . The results are given in Table 1.

a-Amylase a-Glucosidase
ICs0 (M) R? ICso (MM) R2 Ki (M)
Ractopamine 68.36+0.07 0.99 82.43 0.98 24.81+8.18
Acarbose 7.93+ 0.04 0.96 159.6 0.90  155.37+47.75

Table 1. Ractopamine molecule's IC50 and Ki results

Acarbose was used as a positive control for both enzymes in the studies. When the 1C50
values of ractopamine were compared with acarbose, ractopamine gave 10 times better
results than acarbose, especially for the a-amylase enzyme. It is considered by us that the
strong inhibitory potential of the ractopamine molecule could be guiding in other
scientific studies and especially in the field of new drug design.

Keywords: a-Amilase, a- Glucosidase, Ractopamine, IC50
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In this study, a photodiode was fabricated using the WS interfacial layer coated between
Au metal and p-Si semiconductor, and its electrical behavior against light was
characterized in detail. The current-voltage and transient photocurrent measurements
under different light intensities were used to determine the relevant characteristics. As a
result of the study, it was found that while the ideality factor value was 1.49 in the dark, it
increased to 2.26 when the light intensity to which the device was exposed was 100
mW/cm?® However, the barrier height value also decreased from 0.81 eV to 0.68 eV.
Additionally, it was determined that the highest rectification was in the measurement
performed in a dark environment. The fabricated device showed rectifying behavior and
hence the obtained experimental values showed that the fabricated device complies with
thermionic emission theory and therefore the electrical parameters were evaluated using
thermionic emission theory [1-3]. As a result of the analyses, it has been confirmed that
the produced device and WS: material can be used in optoelectronic technology,
especially in photodiode and photodetector applications.
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In this study, pulsed electron deposition was utilized to develop cerium oxide thin films
on LaAlOs substrates at temperatures ranging from room temperature to higher values
with 100 °C steps [1]. CeO: pellet is used as a target, pressure is fixed to 15 mTorr with
99.999% pure oxygen and 15 kV used for electron source. LaAlOs and CeO, has a good
lattice match [2]. The thin film quality is verified by X-ray diffraction and the morphology
of the thin films was examined using a scanning electron microscope.
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Memristors, also known as lossy circuit elements until 2008, are electronic circuit
components that exhibit behavior based on the distribution between electrical flux and
magnetic flux in an electronic circuit. The performance and efficiency of systems modeled
with fractional order memristors increase. These models are used in controller design
because they are known to improve overall performance in the literature. In this study, it
was determined that fractional order memristors have a wider stability range and many
advantages in their applications in PID control systems. It has been established that
fractional order memristors have operating principles in a wider stability area, and it has
been determined that these elements can be used as analog control elements in PID
control systems. Additionally, it has been found that these factors increase the
performance of fractional order memristors in PID control systems, and they have
positive effects on control algorithms.
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In this study, the ursolic acid contents of different extracts of Lavandula stoechas,
popularly known as "karabas otu", were analyzed. For this purpose, after purifying ursolic
acid from the methanol extract of the plant sample, its chemical structure was
characterized. At the same time, methanol, ethanol, dichloromethane:methanol (1:1, v/v),
acetone, ethyl acetate, diethyl ether and chloroform extracts of Lavandula stoechas were
prepared by the maceration method, and the ursolic acid contents in the extracts were
determined quantitatively by HPLC. By calculating IC50 values, the inhibitory effects of
ursolic acid and the extracts were also determined on a-glucosidase, acetylcholinesterase
(AChE), butyrylcholinesterase (BChE), and human carbonic anhydrase | (hCAl) and Il
(hCAll) enzymes. The study's findings showed that the methanol extracts had the lowest
ursolic acid level, 8.34 g/100 g extract, whereas the other extracts had ursolic acid
contents ranging from 19.11 to 14.58 g/100 g extract. According to the study results,
extracts and ursolic acid inhibited the a-glucosidase enzyme at different rates. However,
the present results showed that pure ursolic acid (IC50=4.75 mg/ml) was more potent
inhibitor than extracts (IC50=16.20-49.86 mg/ml). It was found in the study that ursolic
acid and its extracts were extremely weak neuroprotective agents. Furthermore, ursolic
acid and the extract were found to have no inhibitory effects on the hCAl and hCAIl
enzymes.
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Structures that have developed over the long process of evolution in nature offer a wide
range of extraordinary mechanical, hydrodynamic, optical and electrical properties,
especially those found in complex organic structures. This provides an important source
of inspiration in the design of next-generation structural materials. Modifications to the
interfacial structure, composition and micro/nano properties of materials are being
investigated to prevent damage, and studies are being carried out on the development
of new materials. This approach has recently attracted the attention of researchers and
aims to give materials the desired mechanical properties, inspired by nature (biomimetic).
Biomimetic is defined as an innovative approach in which human beings develop new
technologies by taking inspiration from the structures and strategies of living organisms
in nature in search of sustainable solutions. The main purpose of this approach is to
analyze the characteristics of living things in nature using certain engineering methods
and to transform these characteristics into usable designs for human needs. If examples
need to be given; Velcro used in shoes, clothing and many industrial applications is
inspired by burdock. Another biomimetic example is the Kingfisher bird, which was used
to solve the noise problem that occurs at high speeds in the Japanese Shinkansen high-
speed trains. In another case, when the skin of a shark was examined, the presence of
microscale textures was observed. Micro/nano- riblets on the surface of the shark enable
it to move very fast and exhibit high friction performance. Another interesting example is
that the front part of the Concorde plane was inspired by the nose structure of dolphins
in order to reduce the friction caused by the air. In addition, many examples such as the
hydrophobic structure of the lotus flower, the high adhesion of the Geico lizard, and the
tensile flexibility of spider silks can be cited. Considering all these situations, it is thought
that the field of biomimetic should be examined in more detail. For this purpose, this
study analyzes which features of biomimetic, which guides the production and design
processes of bio design-oriented approaches, can be used in designs and for what
purposes.
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This study investigates the influence of fire temperature and bar diameter on the
mechanical performance of steel reinforcement, a crucial component in reinforced
concrete (RC) structures [1]. Twenty tensile tests were conducted on plain rebar
specimens (®8-20) exposed to varying temperatures (23°C, 400°C, 500°C, 600°C, and
700°C). The results indicate a positive correlation between bar diameter and strength
retention after fire exposure. The mechanical characteristics of fire-protected materials
following exposure to elevated temperatures offer essential information for fire
resistance investigations in steel structures. In fires within storage rack systems, localized
collapse modes can trigger the complete collapse of the entire warehouse [2]. Thicker
bars exhibited superior strength at elevated temperatures compared to their thinner
counterparts. This can be attributed to their higher heat capacity, allowing them to
absorb more thermal energy before reaching critical temperatures. The selected fire
temperatures provide valuable insights: no strength reduction was observed at room
temperature (23°C), while an increase in strength was observed for the 20 mm bar at
400°C, whereas the 8 mm bar exhibited a decrease in strength. These findings suggest
that selecting larger diameter reinforcement can be a strategy to enhance the fire
resistance of RC members. The relationship between diameter, temperature, and strength
was established for both bar sizes, with maximum stress values at 400, 500, 600, and
700°C being 91.93%, 59.52%, 25.36%, and 11.82% for the 8 mm bar and 101.02%,
63.08%, 40.66%, and 12.15% for the 20 mm bar, respectively. This information is expected
to contribute to the design of fire-resistant RC structures with enhanced safety and
structural integrity.

References

[1] B. Alis, C. Yazici, and F. Mehmet Ozkal, “Investigation of Fire Effects on Reinforced
Concrete Members via Finite Element Analysis,” ACS Omega, vol. 7, no. 30, pp.
26881-26893, Aug. 2022.

[2] C.Yazici, F. Mehmet Ozkal, S. Nazif Orhan, and B. Kaan Cirpici, “Reformative Effects of
Intumescent Coating on the Structural Characteristics of Cold-Formed Steel,” ACS
Omega, vol. 7, no. 46, pp. 42560-42569, Nov. 2022.

Www.icanas.org.tr

50


http://www.icanas.org.tr/

Enhancing Concrete Strength with Waste Metal
Fibers: A Study on Mechanical Properties and
Workability

C. Yazici' and E. Yilmaz'

'Department of Construction, Adrt Ibrahim Cecen University, Agri, Turkey, ORCID: 0000-0002-2061-4275;
ORCID: 0009-0003-3511-0728

This research delves into the utilization of waste metal fibers derived from lathe waste as
a sustainable solution to enhance both the compressive strength and workability of
concrete. The study encompasses an extensive exploration of various proportions of
metal fibers, including 0.5%, 1%, 1.5%, and 2%, incorporated into concrete mixes.
Compressive strength evaluations were conducted at both 7 and 28 days to
comprehensively assess the performance of the concrete specimens [1],[2]. The findings
of this study reveal enhancement in compressive strength with the incorporation of
waste metal fibers, showcasing promising results compared to conventional concrete
mixes lacking fiber reinforcement. However, a concurrent observation of diminishing
workability was noted with the increasing addition of metal fibers [3]. This adverse effect
on workability necessitates a balanced consideration between strength enhancement and
workability optimization in concrete mix design processes. This research contributes
significantly to the fields of construction engineering and sustainability by shedding light
on the potential of waste metal fibers in sustainable concrete production. By providing
insights into the dual effects of enhancing strength while compromising workability, this
study addresses a critical aspect of sustainable materials utilization in construction
practices. The findings presented herein pave the way for further research and
development aimed at refining concrete mix designs to achieve optimal performance
while minimizing environmental impact through the utilization of recycled materials.
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Catalase (CAT), an enzyme prevalent in almost all oxygen-exposed living organisms
including bacteria, plants, and animals, serves to catalyze the breakdown of H,O; into
water and oxygen. This enzyme plays a crucial role in shielding cells from oxidative harm
caused by reactive oxygen species (ROS) [1]. When the ambient temperature exceeds
25°C, disturbances arise, upsetting the balance between body temperature and heat
dissipation. This phenomenon, referred to as heat stress (HS), poses significant risks to
both human and animal well-being, resulting in considerable economic losses in public
health services and livestock production [2]. In this study, the change of heat stress on
male rat kidney catalase enzyme activity was observed. In this research, 18 male Sprague
Dawley rats were utilized as experimental subjects. These rats were randomly divided into
three groups: the control group (CG), which remained untreated at the normal
temperature of 2412 °C, the HS group 1 (HS1) subjected to 8 hours of daily exposure at
30 °C, and the HS group 2 (HS2) subjected to 8 hours of daily exposure at 35 °C.
Following the completion of the heat-stress regimen on day 14, the rats were euthanized
under ether anesthesia, and tissue samples from the kidney were collected for analysis.
CAT activity measurement was performed according to the Aebi method [3].
Consequently, the findings demonstrated that heat stress (HS) had an adverse effect on
the oxidant/antioxidant equilibrium in the kidney tissues of rats.

Key Words: Antioxidant, catalase, heat stress, kidney.
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Acetylcholinesterase (AChE) stands as a key player among cholinergic enzymes,
predominantly residing at the postsynaptic neuromuscular junctions, notably within
muscles and nerves. Its primary function entails the swift breakdown or hydrolysis of
acetylcholine (ACh), a neurotransmitter naturally present in the body, into acetic acid and
choline [1]. Operating as a pivotal regulator, AChE effectively halts neuronal transmission
and signaling across synapses, thereby curtailing the dispersal of ACh and the
subsequent activation of adjacent receptors [2]. AChE is also present in skeletal muscle,
exhibiting distribution patterns that appear to be associated with the muscle type (such
as fast-twitch or slow-twitch) and their particular roles [3]. When a neural signal
propagates and stimulates a cellular membrane, it triggers the release of the
neurotransmitter acetylcholine. This action leads to a conformational shift in the ACh
receptor and prompts the release of calcium ions from the membrane. These calcium
ions further stimulate nerve and muscle fibers by inducing alterations in phospholipids. In
essence, the initial signal mediated by ACh sets off a cascade that amplifies and
propagates cellular signaling downstream [2,4].
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This study examines the effect of science activities using augmented reality technology
on preschool students. The study sample consisted of 21 preschool students in the age
group of 5 years studying in a kindergarten in a province in eastern Turkey. The research
method is a mixed method in which quantitative and qualitative data are used together.
In the study where the nested mixed method was adopted, the pretest-posttest semi-
weak experimental design was adopted in the quantitative design, and a case study was
adopted in the qualitative part. The Solar System Knowledge Test, prepared by the
researchers whose validity and reliability studies were conducted, was used as a pre-test.
In the experimental application, DEVAR and AG Science Cards were shown to the
students in groups of 4 on tablets. The observation form prepared by the researchers was
used during the applications. The observation form consisted of questions related to
cognitive, affective, and psychomotor domains during the students' use of AR. The Solar
System Knowledge Test was reapplied as a post-test at the end of five weeks. In the
results of the quantitative data, a significant difference was found between the pre-test
and post-test scores. According to the results, there was an increase of 47 points in
students' learning of the concepts in the solar system. In the qualitative data,
observations and interviews showed that preschool children generally liked AR
technology-supported activities, positively affecting their learning of solar system
concepts.

Keywords: Preschool Education, Science Education, Augmented Reality (AR) Technology,
Solar System, Mixed Method

References

[11 R. Azuma, 1997. A survey of augmented reality. Presence: Teleoperators and Virtual
Environments. 6(4) (1997) 355-385.

[2] J. Garzon, 2017. An overview of twenty-five years of augmented reality in education.
Multimodal Technologies and Interaction. 5(7) (2021) 37.

[3] JW. Creswell, 2014. Research design: Qualitative, quantitative, and mixed methods
approaches, (4th ed.) (2014) Sage.

Www.icanas.org.tr

54


http://www.icanas.org.tr/

Characterization of the Gibberellic Acid-Stimulated
in Arabidopsis (GASA) Gene Family in Quinoa

E. Yigider'

TAtaturk University, Erzurum, Turkey, ORCID: 0000-0002-6896-0193

The Gibberellic acid-stimulated in Arabidopsis (GASA) peptide family is widely distributed
among plants and regulates plant growth stages and signal transduction in response to
different environmental stresses [1]. The presence of the GASA gene has been detected
in some plants but has not been studied in quinoa. This study evaluated the genome-
wide analysis and functional identification of the GASA gene family members in quinoa
(Chenopodium quinoa Willd.) and their responses to abiotic stresses. In the genome of
quinoa, 20 GASA genes were identified and characterized. The molecular weight (MW) of
GASA proteins varied from 10.06 to 36.29 kDa, their amino acid (aa) lengths ranged from
95 to 333, and their theoretical isoelectric point (pl) values varied from 4.44 to 9.73.
Between 2 and 7 exons are estimated for CqGASA genes, with an average of 3.
Phylogenetic relationships between Arabidopsis thaliana, Spinacia oleracea, and
Chenopodium quinoa GASA genes were determined and it was observed that they were
divided into three main groups. GASA genes had segmental and tandem duplicate gene
pairs, and they were subjected to negative selection pressure during the evolutionary
process. Using RNAseq data, expression profiles of CQGASA genes were determined in
the root and shoot tissue of the Q68 genotype of quinoa during salinity stress. This study
is significant for comprehending the biological functions of GASA genes in quinoa.
According to the findings of this study, it was noted that GASA genes have the potential
to play a role in the growth and development of quinoa, as well as in response to abiotic
challenges experienced by the organism. This study, the first to examine the GASA gene
family in quinoa, may benefit plant biotechnology and molecular biology.

References

[11 S. Rezaee, M. Ahmadizadeh, P. Heidari, 2020. Genome-wide characterization,
expression profiling, and post-transcriptional study of GASA gene family, Gene Rep.,
20 (2020) 100795.

Www.icanas.org.tr

55


http://www.icanas.org.tr/

Genome-Wide Analysis and Characterization of
PIP5K (Phosphatidylinositol-4-Phosphate 5-
Kinase) Gene Family of Phaseolus Vulgaris L.

S. Ucar', E. Yaprak', AS. Aygéren’, S. Muslu’, E. Yigider?, A.G. Kasapoglu’, E. ilhan'
and M. Aydin?

'Erzurum Teknik Universitesi, Tiirkiye, ORCID: 0000-0002-7629-02064
'Erzurum Teknik Universitesi, Tiirkiye, ORCID: 0000-0002-8753-494X
'Erzurum Teknik Universitesi, Tiirkiye, ORCID: 0000-0002-6264-9935
'Erzurum Teknik Universitesi, Tiirkiye, ORCID: 0000-0003-4777-0726
2Atatiirk Universitesi, Tiirkiye, ORCID: 0000-0002-6896-0193
'Erzurum Teknik Universitesi, Tiirkiye, ORCID: 0000-0002-6447-4921
'Erzurum Teknik Universitesi, Tiirkiye, ORCID: 0000-0002-8404-7900
2Atatiirk Universitesi, Tiirkiye, ORCID: 0000-0003-1091-0609

PIP5Ks are important enzymes in the phosphatidylinositol signaling system that
contributes to plant development and growth and play a role in responses to both biotic
and abiotic stress factors. [1][2]. In this study, genome-wide analysis and characterization
of PIP5K gene family members belonging to bean (Phaseolus vulgaris L) plant were
investigated. Twenty genes have been identified in the bean genome. The identified
PIP5K gene family members were named PvPIP5K. According to analysis, PvPIP5K-7 with
the highest molecular weight of 98.53 kDa, and PvPIP5K-16 with the lowest molecular
weight of 10.54 kDa were found among the PvPIP5K proteins. In addition, the theoretical
isoelectric points vary between 4.41 and 9.31, and the highest isoelectric point PvPIP5K-3
was obtained. The amino acid numbers of PvPIP5Ks are between 452 to 2466. As a result
of gene duplication analyzes, PvPIP5K-2/PvPIP5K-11, PvPIP5K-3/PvPIP5K-9, PvPIP5K-
4/PvPIP5K-17, and PvPIP5K-14/PvPIP5K-15 genes were identified as duplicated genes.
The Ka/Ks ratio of genes with was duplicated genes found to be less than 1. In gene
structure analyses, the PvPIP5K-10 gene had the highest number of exons, while the
gene with the lowest number was PvPIP5K-18. Again, the highest number of introns
belonged to the PvPIP5K-10 gene with 15, while the PvPIP5K-18 gene among the genes
did not contain any introns. The phylogenetic tree forming 3 groups was drawn using
common bean, Glycine max. and Arabidopsis PIP5K proteins. The protein-protein
interactions of the PIP5K proteins were determined. The analysis of the data obtained
from public databases was performed under salt and drought stress conditions, the
lowest expression profile was found in the PvPIP5K-2 gene in salt applications. On the
other hand, when drought application was evaluated, the highest expression was
detected in the PvPIP5K-8 gene. The results of this study will provide a potential
biotechnological resource and additional information for a better understanding of the
molecular basis of the PIP5K gene family in the common bean plant.
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SARS-CoV-2 (severe acute respiratory syndrome coronavirus 2) is a positive-sense single-
stranded RNA virus that has been the cause of COVID-19, one of the most important
pandemics in human history [1]. Research on the combat against SARS-CoV-2 is
commonly accepted as vital for treatment of recent symptoms, reducing mortality and
preventing new pandemics in the near future. In this respect, molecular docking is a
powerful tool that enables the discovery of potential inhibitors of target viral receptors
that play a critical role in the development of viral disease [2]. Thus, the present study
was conducted to search new SARS-CoV-2 inhibitors by using molecular docking tools.
For this aim, molecular structures of luteolin, a well-known natural bioactive molecule,
and it 73 derivatives obtained from ZINC, a database of commercially-available
compounds for molecular docking. Then, structural minimization of each ligand was
performed with UCSF Chimera 1.17.3 and ligand preparation was finished by using
AutoDockTools 1.5.7. The target receptor SARS-CoV-2 3CL protease was obtained from
RCSB Protein Data Bank (PDB: 6M2N) and its preparation was also done by using
AutoDockTools 1.5.7. Docking studies were performed by AutodockVina and visualized
by BIOVIA Discovery Studio Visualizer. According to the results, luteolin and its tested
derivatives showed a high binding affinity to SARS-CoV-2 3CL protease. The best scores
are obtained from Luteolin 6-C-Rutinoside (-10.7 kcal/mol), Luteolin 4'-Glucoside 7-
Galacturonide (-10.6 kcal/mol), Scolymoside (-10.5 kcal/mol), Chrysoeriol 7-Rutinoside (-
10.5 kcal/mol) and Luteolin-3',7-Diglucoside (-10.4 kcal/mol). Consequently, the present
study showed that luteolin derivatives have significant inhibitory potential on the SARS-
CoV-2 3CL protease and this finding valuable for development of new treatment
strategies for COVID-19 and combat against new viral pandemics.
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Autoimmune disease refers to approximately a hundred different defined clinical
conditions caused by the body's immune system, the exact causes of which are not yet
fully known, resulting from interactions between genetic and environmental factors, and
can target any tissue or organ. Autoimmune diseases are diseases that have gained
importance today because they can be diagnosed more easily. Antinuclear antibodies
(ANA) have been guiding and helpful in the diagnosis of autoimmune diseases for many
years. Today, different methods are used to detect ANA. The accepted gold standard for
detecting ANA is the indirect immunofluorescence (IIF) method using HEp-2 (HEp-2000)
cells as a substrate. The reliability of the results obtained with this method is of great
importance for disease diagnosis.[1] At this point, the two most important factors are
reliable HEp-2 cell series and reliable microscopic evaluation. The ANA IIF method is an
in-vitro diagnostic method in which cell or tissue sections are used as the solid phase and
specific antibodies are investigated in the patient's serum. It is the most commonly used
method for detecting ANA. With the IIF method, immunological interactions against
antigens specific to the mitotic and cytoplasmic area, as well as the nuclear area inside
the cell, are detected. [2]. In order to ensure international standardization in ANA IIF
reporting, a total of 29 different Anti Cell (AC) patterns, including 15 nuclear patterns, 9
cytoplasmic patterns and 5 mitotic patterns, have been defined by international
consensus (ICAP, International Consensus on Antinuclear Antibody Pattern). While some
of these patterns have been shown to be related to autoimmune diseases at different
levels, a relationship has not yet been established for some of them. Therefore, the
diagnostic effect of a positive ANA result is at different levels in autoimmune diseases
and is also useful in the monitoring and prognosis of some diseases. ANA measured by
the IIF method is guiding in the detection of many antigens. However, it is possible to
demonstrate the relationship of determined patterns with some clinical diseases with
monospecific tests. The IIF method is based on the binding of the antibody in the
patient's serum to the antigen and the binding of the fluorescently labeled anti-human
antibody to this complex. In this method, slides are used as the solid phase, and various
cells or tissues are fixed on these slides. Patient serum is dropped onto these
commercially prepared slides and incubated in accordance with the recommendations of
each manufacturer. Following washing with buffer solution, FITC labeled anti-human
antibody (conjugate) is added and incubation and washing are repeated. Subsequently,
glycerol is dropped onto the slide, covered with a coverslip, and examined under a
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fluorescence microscope. Titration is given and reported according to the fluorescence
intensity of the samples examined. [1,3].

References

[11 Agmon-Levin N, Damoiseaux J, Kallenberg C, Sack U, Witte T, Herold M, et al.
International recommendations for the assessment of autoantibodies to cellular
antigens referred to as anti nuclear antibodies. Ann Rheum Dis 2013;73:17-23. 2.
Maliler M, Meroni PL, Bossuyt X,

[2] Fritzler MJ. Current concepts and future directions for the assessment of
autoantibodles to celi ular antigens referred to as anti-nuclear antibodies. J Immunol
Res 2014; Article ID 315179.

[3] Meroni PL, Biggioggero M, Pierangeli SS, Sheldon J, Zegers 1, Borghi MO.
Standardization of autoantibody testing: a paradigm for serology in rheumatic
diseases. Nat Rev Rheumatol 2014;10:35-43.

Www.icanas.org.tr

60


http://www.icanas.org.tr/

The First Synthesis of New N-Substituted a-Amino
Acid Methyl Ester Derivatives and Investigation of
Their Inhibitor Effects on AChE and BChE

K. Coskun Calsir?3, A. Cagan?, A. Akincioglu? and H. Akincioglu®?

'Agrt [brahim Cecen University Graduate Education Institute Biochemistry PhD, 04100-Agri, TURKEY
2Agrt [brahim Cecen University, Central Researching Laboratory, 04100-Agri, TURKEY
3Agrt ibrahim Cecen University, Faculty of Arts and Sciences, 04100-Agri, TURKEY

Amino acids are the building blocks of life. It's also known that many compounds derived
from amino acids have various biological activities. For example, Ademetionine (1) is used
in metabolic reactions and has anti-inflammatory properties in the treatment of chronic
liver disease’. Betaine (2) reduces high blood homocysteine levels in patients with
homocystinuria®. Acivicin (3) has antineoplastic properties that are used in cancer
treatment’,

N=>N H
h 2 on 0 N
H,N X : | (0] ) -0 (0]
N & ) l)J\O cl—<
N=/ @] O N OH
NH; ah NH,
1 Ademetionine 2 Betain 3 Acivicin

Due to the various biological activities of amino acids, in this study, the relevant imine
derivatives obtained as a result of the reaction of aldehydes 4 and 5 with a-amino acid
methyl ester derivatives 6-10 were reduced to obtain N-substituted a-amino acid methyl
ester derivatives 11-20. Furthermore, AChE and BChE inhibition effects of 11-20 were
investigated.
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4R;=Rp=OCH3' Ry=H ~ 6R=CHj 11 R R;=OCH3 R3=H, R = CHs
5 Ry=R,=R;=0CH, 7R=Bz 12 R;=Ry=0OCHg' Rg=H, R = Bz

8R = CH,CH(CHs) 13 R;=R,=0CHg’ Rg= H, R = CH,CH(CHs3)

2ORR—_CHZCI-!ZSCH3 14 R;=R,=0CHg’ Ry= H, R = CH,CH,SCH,4

= Tyrosine 15 R;=R,=0CHg’ R3= H, R = Tyrosine

16 R,=R,=R,=0CHj, R = CH,

17 R,=R,=R,=OCHz, R = Bz

18 R;=R,=R3=0CHj3, R = CH,CH(CHz)
19 R1:R2:R3=OCH3, R = CH,CH,SCH3
20 R;=R,=R3=0CHj3, R = Tyrosine
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Granulomatosis with polyangiitis (GPA), more commonly known as Wegener's
Granulomatosis, is an autoimmune disease characterized by lung and kidney involvement
and ear-nose-throat symptoms, with a high mortality rate in untreated patients [1]. GPA
is a rare disease whose prevalence is estimated to be 3/100,000 people; It is more
common in Scandinavian countries. GPA affects both genders. Although the average age
of occurrence is 45, elderly and pediatric cases have also been reported. One of the key
features of GPA is the presence of cytoplasmic Antineutrophil cytoplasmic antibodies
(ANCA) against proteinase 3 in approximately 90% of systemic forms and 50% of
localized forms. PR3-ANCAs are highly specific for GPA and therefore have high
diagnostic value. ENT symptoms are usually symptoms that reveal the disease, and
chronic sinusitis or rhinitis is common. Although pulmonary symptoms are non-specific,
cough, dyspnea, chest pain and hemoptysis may be observed. Chest X-ray and CT scan
show one or more unilateral or bilateral nodules in half of the cases. It is vital to check for
hematuria and proteinuria in diagnosis and at every follow-up examination. If it is not
detected and treated in time, it can progress to serious kidney failure. Since partial or
complete recovery can be achieved with treatment, it is important to treat it quickly. It is
very important to investigate the presence of ANCAs with diffuse cytoplasmic
fluorescence against PR3 and, much less frequently, myeloperoxidase, which is a critical
component of GPA for diagnosis and monitoring, in 75% of cases. Enzyme-Linked
ImmunoSorbent Assay (ELISA) and/or Indirect immunofluorescence (IFF) methods can be
used to detect the presence of ANCA antibodies in laboratory diagnosis. The IIF method
is preferred as a screening test for ANCA [1,2]. For this purpose, ethanol-stained human
neutrophils are used as substrates for ANCA screening. With the IIF method, it is
investigated microscopically whether there is a reaction against neutrophil granulocytes
and the staining in the perinuclear and cytoplasmic areas of neutrophil granulocytes.
Cytoplasmic staining in neutrophil granulocytes; cANCA and perinuclear stainings are
called pANCA. GPA treatment is based on a combination of corticosteroids, and
cyclophosphamide or rituximab, which allows attenuation of remission [3].
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Lung cancer continues to be the leading cause of cancer death worldwide, often due to
its late diagnosis and rapid progression. Despite advances in the available treatment
approaches for lung cancer, the 5-year survival rate remains marginal [1]. Matrix
metalloproteinases (MMPs) are zinc-dependent proteases that have been broadly
investigated in extracellular matrix (ECM) breakdown and remodeling. Matrix
metalloproteinase 12 (MMP12), a member of the matrix metalloproteinase family, has
well-documented roles in lung pathological states. Moreover, recent studies linked the
elevated expression of MMP12 to increased invasiveness, angiogenesis, and poor
prognosis in lung cancer. However, despite the sufficient evidence on MMP12
overexpression in human lung cancer, its exact role in the development and progression
of cancer remains an area of dispute [2,3]. In this work, we applied systems biology
approach, to study the network biology of MMP12 and derive gene-disease hypotheses
linking MMP12 to lung cancer to identify lung cancers and lung cancer cell lines that can
be targeted with MMP12 inhibitors, in addition to identifying biomarkers for monitoring
disease treatment with MMP12 inhibitors or MMP12 silencing. Ligand and structure-
based drug design approaches were used to generate drug discovery hypotheses
regarding MMP12 binding pockets and high-confidence model-based virtual screening
hits that were validated experimentally.
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The recyclability of aluminum and its alloys is considerably high. Therefore, the
motivation of this study was originated by considering that the engineering materials
currently in use are raw materials as scrap for melting process. Degassing, a routine
procedure during melting, was carried out by purging only inert nitrogen gas without
using any rafinationflux, and the measurements of liquid metal quality were applied
depending on the varying chip quantities. The rotary degassing procedure was
performed over a period of 5 min at a constant speed of 450 rpm and a constant flow
rate of 10 I/min.Four different metal baths were prepared with metal charges of 75%
primary + 25% chips, 50% primary+ 50% chips, 25% primary+ 75% chips and 100% chips
with no primary ingots. Bifilm Index, a technique for measuring oxide films before and
after rotary degassing, was used to evaluate the extent to which metal qualities changed.
The values of Bifilm Index were 71.67 mm, 146.38 mm, 221.34 mm and 278.98 mm before
the rotary degassing process and 36.33 mm, 78.76 mm, 148.86 mm and 123.08 mm after
the process, respectively. When analyzed before and after the specimens of Bifilm Index,
it is observed that there is an improvement of 49.31% of 25% scrap ratio, 46.19% of 50%
scrap ratio, 32.75% of 75% scrap ratio and 44.12% of 0% scrap ratio. The scatters here
were entirely due to the coincidence of these double oxides with the inert gas bubbles
formed in the rotary degassing procedure and floating ability of these bubbles to these
oxides from suspended locations to the surface. This study is presented as a clear proof
that significant improvements in liquid metal quality can be achieved by purging only an
inert gas in an environmentally friendly way without the use of any kind of flux
compounds.
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The Papaveraceae family, which can grow in various ecosystems, includes both annual
and perennial species. The Papaver genus is naturally distributed in regions with a
Mediterranean climate. Papaver triniifolium, a species of papaver, is a biennial plant
native to Turkiye [1,2]. This plant, which was the study material, was collected from Agri-
Turkiye. The collected plants were dried at room temperature and ground into a powder.
The maceration method was used to extract P. triniifolium from methanol, ethanol,
methanol-dichloromethane, ethyl acetate, dichloromethane, and n-hexane. The in vitro
effects of the extracts on metabolic enzymes, including acetylcholinesterase (AChE) and
butyrylcholinesterase (BChE), were investigated. Additionally, in this study, LC-MC/MC
was used to determine the phytochemical profile of the methanol extract of P.
triniifolium. The 1Cso values were determined to measure the level of enzyme inhibition in
the extracts. Tacrine served as a positive control for both enzymes. The experiments were
conducted in triplicate. The ICso values of P. triniifolium extracts were calculated as
62.10£0.11 pg/mL -75.97+0.65 pg/mL for AChE and 98.17+0.28 pg/mL-226,51+0.78
ug/mL for BChE. The best inhibitory effect for both enzymes was found in methanol
extract. According to the results, P. triniifolium extracts had an inhibitory effect on AChE
and BChE enzymes. It can be thought that the P. triniifolium plant can be used as a
preventive measure against chronic diseases such as Alzheimer's and Parkinson's.

Keywords: Acetylcholinesterase, Butyrylcholinesterase, LC-MC/MC, P. triniifolium,
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Purpose: This study aimed to adapt the Gender-Friendly Breastfeeding Knowledge Scale
into Turkish.

Methods: The research is of a methodological type. 256 students participated in the
research. The data collection process involved the descriptive characteristics
guestionnaire and the Gender-friendly Breastfeeding Information Scale. In the analysis of
the data, IBM SPSS (Statistical Package for the Social Sciences) 25.0, AMOS 22.0 package
programs were utilized.

Results: In the adaptation of the scale to Turkish, language, scope, and structural validity
analyses were conducted. The Scope Validity Ratio was found to be 0.77, and the scope
validity index was found to be 0.94. The KMO result of the scale was 0.769, and the
Bartlett test value was determined to be X2: 643.889, p: 0.00. As a result of the
exploratory factor analysis, 4 items were excluded from the analysis. As a result of this
analysis, 14 items were grouped under two dimensions and explained 37.48% of the total
variance. With the confirmatory factor analysis, it was determined that the fit index
results obtained from the sample were significant. The Cronbach's alpha value was found
to be 0.74.

Conclusion: The research concluded that the scale is a valid and reliable measuring tool
that can be applied to the Turkish population.

Keywords: Breastfeeding, Knowledge, Scale, Reliability, Validity
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This study was conducted to examine the effect of pet ownership on postpartum
maternal attachment. The number of studies focusing on the relationship between pet
ownership and mental health during pregnancy and postpartum period is limited. The
study was a cross-sectional research conducted online via survey method between
October 2022 and March 2023. A total of 86 mothers with babies aged between 0-6
months participated in the study, including 49 pet owners (37 cat, 8 dog, 4 bird) and 35
non-pet owners. In data collection, sociodemographic characteristics introduction form
and mother attachment scale were used. Statistical Package for Social Sciences (SPSS) for
Windows 25.0 was used to analyze the data. It was found that 75.5% of pet-owning
mothers had cats and 6.1% reported that owning a pet affected their pregnancy. The
average maternal attachment scale score for pet-owning mothers was 97.26+6.59, and
for non-pet owning mothers it was 97.82+4.57. There was no statistically significant
difference between the two groups. The study found no difference in maternal
attachment levels between mothers who own pets and those who do not. It is thought
that this may be due to the increasing anxiety of mothers about their childcare
responsibilities.
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In [1] reduction of the well-known Maxwell system [2] of differential equations to the
form of integro-differential equations was first performed. The mentioned reduced
model has the following form

t
JH
— = —rot|a J-I?'ot H|?dt |rotH
ar 4

where, H = (Hy,H;,H3) is the vector of the magnetic field. Some qualitative and
structural properties of solutions of (1) type systems are established in many works. For
more detail information see, for example, [3], [4] and references therein.

The presented work discusses a natural mathematical generalization of the scalar analog
of the integro-differential model (1). In particular, the corresponding fourth-order
integro-differential equation is investigated. Some properties of the corresponding
initial-boundary value problems are studied in this note. The investigated model has the

following form:
t 2
ﬁu+r32 - J’ ﬂzu)d ul| )
ot ox J\ax2) @ [ox2 =1

: (1)

u(0,t) = u(1,t) =0, (3)
a—u(o r)=a—u(1 )=0 4)
ar ar !

u(x, 0) = uy(x). (5)

In equation (2) and in the initial condition (5), [ and Yo are given functions of their
arguments. The stability and uniqueness of the solution of the initial-boundary value
problem (2) - (5) is studied. Numerical solutions are found using the machine learning
algorithms [5].
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In this study, new metal matrix composite materials with high temperature resistance and
the ability to shield gamma and fast neutron radiation were developed and produced.
The productions were carried out using the powder metallurgy method with materials
including Aluminum (Al), Cobalt (Co), Boron Carbide (B4C), Chromium (Cr), Nickel (Ni),
Iron (Fe), Tungsten (W), Titanium Boride (TiB2), Titanium Carbide (TiC), Aluminum Oxide
(AI203), Molybdenum (Mo), and Zirconium (Zr). The effective removal cross-section, half-
value layer, mean free path, and transmission rate, which are neutron protection
parameters for fast neutrons, were theoretically calculated using Monte Carlo simulation
with the GEANT4 code. Additionally, the dose rates absorbed by all samples were
determined using an Am?*'-Be fast neutron source. The gamma-ray mass attenuation
coefficients, linear attenuation coefficients, half-value layer effective atomic numbers, and
shielding parameters were theoretically determined. By comparing the results with 316LN
nuclear stainless steel, it was determined that all new types of metal matrix composite
materials exhibit capabilities for absorbing both gamma and fast neutron radiation. It is
suggested that these new types of metal matrix composite materials can be utilized for
shielding purposes in nuclear applications.
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Numerous scientific works, monographs, and textbooks are devoted to the research of
the system of nonlinear partial differential equation. One model of such type, describing
the process of electromagnetic field penetration in the substance is a well-known system
of Maxwell equations [1]:

dH
o . 1
" rot(v,,rot H), (1)
d6
€y > = Vm (rot H)?, (2)

where H = (HyH;.H:) is a vector of the magnetic field, & is temperature, Vm
characterizes the electro-conductivity of the substance. As a rule, these coefficient are
functions of the argument €. Equations (1) describe the process of diffusion of the
magnetic field while equation (2) expresses the change of the temperature at the
expense of Joule heating. Many important processes are described applying the
abovementioned Maxwell’s system (see, e.g., [2-4] and references therein). System (1), (2)
does not take into account many physical effects. For a more thorough description, first
of all it is desirable to take into consideration heat conductivity. In this case, together
with (1) instead of (2) the following equation is considered [1]

dg
Co 57 = Vm (rot H)? + V(kva), 3)

where k is a coefficient of heat conductivity. This coefficient is a function of & as well. This
abstract investigates decomposition schemes for (1), (2), and (1), (3) multidimensional
models using machine learning algorithms [5]. Computer realizations have been
implemented for above-mentioned decomposition schemes. Results from computer
experiments are compared with theoretical conclusions and corresponding analyses are
carried out.
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Today, increasing global awareness of climate change is driving interest in analysing
trends in energy use and carbon dioxide (CO2) emissions from different sectors (Zhou et
al., 2010). The drive to mitigate global warming and reduce greenhouse gas emissions is
a concern for most economies around the world (Balsalobre-Lorente et al., 2019). At the
regional level, farm gate emissions in 2020 are reported to be highest in Oceania (71%),
Asia (50%) and the Americas (43%) (FAO, 2022). Land use change made the largest
contribution in Africa (44%), while pre- and post-production processes made the largest
contribution in Europe (53%) (FAO, 2022). It is stated in the literature that agricultural
food systems account for one third of total anthropogenic greenhouse gas emissions
(GHG) (Crippa vd, 2021; Tubiello vd. 2021). Tubiello et al. (2021) found that three-
quarters of carbon emissions in the agri-food system come from pre- and post-
production activities such as production, transport, processing and waste disposal.
However, they found that the remainder was due to land-use change at the boundaries
of conversion of natural ecosystems to agricultural land.

The aim of this study is to analyse the carbon emissions performance of the 20 most
developed economies in the world as a result of their agricultural activities. For this
purpose, multi-criteria decision-making methods were used. Multi-criteria decision-
making methods allow evaluating many criteria together. The agricultural emissions of
countries are assessed according to different criteria. Therefore, multi-criteria decision
making methods can be applied. Data on the variables Farm Gate, Agricultural Land, Pre
and Post Agrifood System and Livestock as criteria in the study were obtained from the
FAO statistics. Entropy, CRITIC and MEREC methods, which are multi-criteria decision
making methods, were used to analyse the data. The carbon emissions performance of
20 of the world's developed economies in the agricultural sector was analysed according
to the defined criteria. The criteria or priority weights calculated according to the entropy
values were 0,06% for pre- and post-production, 13% for the agri-food system, 19% for
the farm gate, 29% for emissions from agricultural land and 34% for emissions from
livestock. When the importance weights of the criteria were calculated using the CRITIC
method, it was found that the pre- and post-production criterion ranked first with 43%. It
was determined that the second place was 16% emissions from livestock. In third place,
farm gate and farmland emissions were found to have equal weight at 15%. The weight
of the agri-food system criteria was also calculated at 11%. MEREC results regarding the
importance weights of the criteria are as follows. Agri-food system and farm gate (%22)
were found to have equal weight. Likewise, emissions from agricultural land and
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emissions from livestock criteria (%20) were determined with the same weight. The pre-
post production criterion (%16) has the lowest weight.

References

[1] D. Balsalobre-Lorente, O.M Driha, F.V., Bekun, O.A. Osundina, 2019. Do agricultural
activities induce carbon emissions? The BRICS experience. Environmental Science
and Pollution Research, 26, 25218-25234.

[2] M. Crippa, E. Solazzo, Guizzardi, D., F. Monforti-Ferrario, F.N. Tubiello, A. Leip, 2021.
Food systems are responsible for a third of global anthropogenic GHG emissions.
Nature Food, 1-12. https://doi.org/10.1038/s43016-021-00225-9

[3] FAO. 2022. Greenhouse gas emissions from agri-food systems — Global, regional and
country trends, 2000-2020. FAOSTAT Analytical Brief No. 50. Rome.

[4] F.N. Tubiello, C.Rosenzweig, G. Conchedda, K. Karl, , J. Gltschow, , P.Xueyao, et al.
2021. Greenhouse gas emissions from food systems: building the evidence base.
Environmental Research Letters.

[5] P. Zhou, B. W.Ang, J.Y.Han, 2010. Total factor carbon emission performance: a
Malmquist index analysis. Energy Economics, 32(1), 194-201.

WWwWw.icanas.org.tr

77


http://www.icanas.org.tr/

High Temperature Resistant Insulation Composite
Materials for Radiation Protection

B. Aygiin', A. Karabulut?, S. Beyzade'

""Department of Electronics and Automation, Vocational School, Agri Ibrahim Cecen University, Agri, Turkey
ORCID: 0000-0002-9384-1540
2Department of Physics, Faculty of Science, Atattirk University, Erzurum, Turkey and Agri Ibrahim Cecen
University Rectorate, Agri, Turkey

In this study, new type insulation composite materials with excellent resistance to
temperature, corrosion, oxidation, and mechanical effects were designed and produced.
The parameters for neutron radiation shielding (total macroscopic cross sections,
effective removal cross sections, mean free path, half-value layer, and neutron
transmission number) were determined using CERN Monte Carlo simulation Geant4
code. The dose rates absorbed by the materials were determined experimentally using a
>TAm-Be neutron source with an average energy of 4.5 MeV and an activity of 74 GBq,
along with a BF3 gas detector. Both simulation and experimental measurements were
compared with paraffin and traditional concrete. Shielding parameters for gamma
radiation, such as mass attenuation coefficient, effective atomic number, mean free path,
and half-value layer (HVL), were calculated using WinXCom software. Additionally,
radiation levels in areas traversed by high-voltage lines and in large transformer centers
were determined. Electrical conductivity was determined to demonstrate suitability for
use in these areas. It was determined that these new radiation protective composite
materials could be used as shielding material for neutron and gamma radiation in nuclear
medicine, transportation and storage of radioactive waste, nuclear power plants, and
high-voltage areas.
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Graphene and graphitic structures were created by using chemical vapor deposition
method and plasma-assisted chemical vapor deposition method on copper catalyst
surfaces with the help of methane, argon and hydrogen gases [1]. Copper surfaces were
annealed at 1000 C before deposition, and the growth temperature was 1000 C in the
chemical deposition method and 750 C in the Plasma-assisted chemical vapor deposition
method [2]. Optical images of the surfaces were taken and the most suitable conditions
were tried to be determined with the help of Raman spectroscopy [3].
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Bloodstream infection and sepsis are still significant causes of morbidity and mor-
tality today[1]. Our study aimed to identify the microorganisms growing in blood culture
and reveal their species profiles.

Aerobic and anaerobic blood culture bottles (n: 2,088), both pediatric and adult,

sent to our laboratory from various units of our hospital between November 2022 and
April 2023, were incubated in a fully automated blood culture device (Render, Shandong,
China). Samples giving positive signals were plated on blood, EMB, and SDA agars, which
were incubated at 370C for 18-24 hours. Tests such as Gram staining, catalase, coagulase,
and oxidase were executed. Species identification was performed on the VITEC (Bio-
meriux, France) device.

Growth was detected in 400 samples in 2,088 blood culture bottles, with 99 pedi-
atric and 301 adult blood samples. In 400 samples, 272 (68%) Gr(+), 112 (28%) Gr(-) bac-
teria and 16 (4%) yeast cells were grown. Among the 190 (63%) grams (+) bacteria in
adult blood culture, 164 were Staphylococcus, 17 Enterococcus, and 9 Streptococcus bac-
teria. The most isolated species among 97 (32%) Gr(-) bacteria were determined to be
Klebsiella pneumonia (31%) and E.coli (25%). Candida spp (71%) and Candida albicans
(29%) were isolated in 14 (5%) samples. Proportionally similar findings were detected in
pediatric blood culture bottles: 83(83%) Gr(+), 15(15%) Gr(-) bacteria, and 2(2%) Can-
dida-type microorganisms. While 242(60.5%) Staphylococci were isolated in a total of
400 samples, 51(21%) of them were identified as S.aureus and 191(79%) as coagulase-
negative staphylococci (CNS). The most frequently isolated bacterial species were deter-
mined as CNS.

Production and identification of microorganisms as soon as possible guide the
clinician in choosing empirical treatment. In addition, timely initiation of antibiotic treat-
ment is vital for patients as it reduces mortality [2].
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Organized Industrial wastewater has a very complex structure and therefore the
use of advanced technology systems is more convenient than conventional
systems. Real industrial wastewater taken from the existing treatment unit located
in Balikesir Organized Industrial Zone, which has a very high organic matter
concentration, was achieved at a high rate with the JLMBR system, whose design
was completed with the high-performance cross-flow ceramic membrane
obtained in the laboratory environment.

Balikesir Organized Industrial Zone wastewater, which has a very high organic
matter concentration, has reached a high treatment efficiency with the JLMBR
system, whose design was completed with a cross-flow ceramic membrane
module established in a laboratory environment. In this study, 98% purification
efficiency was achieved at 11.7 kg COD/m3.day and approximately 5 hours of
retention time. Considering the MLSS concentration, which reached up to 7.9 g/L
during the study, it was observed that this system offered the opportunity to
increase the sludge age. It is also predicted that the cost of sludge treatment will
decrease in a facility where this system will be used. High quality effluent was
obtained from the UF membrane unit operated with the cross flow mode used in
the system, with AKM=0 at all times. When this system is used in areas with
complex wastewater content due to various areas, it provides output water in a
smaller area, at a lower cost and of much higher quality compared to large
systems.
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Cancer has become a major public health problem worldwide. According to the data of
the International Agency for Research on Cancer (IARC) in 2022, approximately 20 million
new cancer cases and 9.7 million cancer-related deaths occurred. In the last 5 years, 7.8
million women were diagnosed with breast cancer and it made breast cancer the most
common cancer worldwide [1,2]. Drugs such as doxorubicin, cyclophosphamide,
methotrexate, and fluorouracil are frequently used in chemotherapy [3]. Doxorubicin, one
of the most commonly used drugs in the treatment of breast cancer, inhibits the
topoisomerase Il enzyme and prevents replication. In this case, the cell is directed to
apoptosis [4]. Resistance to anti-cancer agents such as doxorubicin develops in various
breast cancer cases. However, it has been shown that doxorubicin causes a decrease in
the expression of genes related to cell proliferation and anti-apoptotic genes in the
breast cancer cell line MCF-7 [5]. Human endogenous retroviruses (HERV) are
retroviruses that have existed in the human genome for millions of years, and HERV
proteins appear to be expressed in various types of cancer [6]. While the expressions of
HERV genes are not observed in normal breast tissues, there appears to be an increase in
the expression of these genes in breast cancer. It has been reported in various studies
that these mobile genetic elements can be used as a diagnostic biomarker [7,8]. In this
study, alterations in the expression of the HERV-K env, pol, and gag genes were
investigated in the breast cancer cell line MCF-7 treated with doxorubicin at 0.4 pyM
concentration. Analysis of the gene expression of HERV-K in breast cancer showed that
doxorubicin treatment was altered HERV-K gene expression levels.
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Amino acids, as known, are the basic building blocks that form proteins. Therefore, they
have great biological importance. It is also known in the literature that they have many
different biological activities. For example, Carglumic Acid (1) is a N-acetylglutamate
(NAG) analog used in the treatment of acute and chronic hyperammonemia in patients
with N-acetylglutamate synthase (NAGS) deficiency [1]. The derivative of alanine,
Glufosinate (2), exhibits herbicidal properties [2]. Also, an amino acid methyl ester
derivative 3, which has MAO-A and MAO-B inhibition, has been reported in the literature
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Due to the diverse biological activities of amino acids, in this study, the imine derivatives
were obtained from the reaction of amino acid methyl ester derivatives 5-8 with 2,4,5-
trimethoxybenzyl aldehyde (4). The imine derivatives were reduced with NaBH. or
NaCNBH3 to obtain the corresponding N-(2,4,5-trimethoxybenzyl)-substituted a-amino
acid derivatives 9-12. In addition, AChE and BChE enzyme inhibition properties of 9-12
were examined

by — S e

\
4 5 R= isopropyl 9 R— isopropyl
6 R=Ph 10 R=Ph
7 R= CH,CH,CO,CHs 11 R= CH,CH,CO,CHs
8 R= CH,CO,CHj 12 R= CH,CO,CHj
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Traditionally, electrical power is transmitted from a power source to a load through wired
connections, but with the development of Wireless Power Transfer (WPT) technology, this
paradigm is changing. WPT is the process of transferring electrical energy from a source
to a receiver without a physical connection. Among the reasons for the increasing
popularity of WPT today are its effects in facilitating human life and the absence of cable
complexity. WPT technology enables energy transfer using various methods such as
electromagnetic induction, magnetic resonance, or radio frequency (RF) transmission.
Electromagnetic induction transfers energy through a magnetic field, while magnetic
resonance technology enables energy transmission over longer distances and with higher
efficiency using the resonance principle. RF transmission, on the other hand, can transmit
energy using microwaves or radio waves. In the magnetic resonance method, the
frequency of the magnetic field between the transmitter and receiver coils is tuned to the
resonance frequency to achieve maximum energy transmission. Additionally, the ability
to transfer energy without being affected by obstacles has made this method useful in
many applications. Different simulation programs like CST Studio Suite, ANSYS
Maxwell/Simplorer, COMSOL Multiphysics can be used to simulate wireless power
transfer systems. In this study, co-simulation was carried out with ANSYS Maxwell and
Simplorer to determine the design of WPT coils, electromagnetic field interaction and
performance of the system, and co-simulation steps were presented in detail.

Keywords: ANSYS Maxwell, Simplorer, Wireless Power Transfer, Co-simulation
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Sulfonamides, initially used in synthetic organic and medicinal chemistry [1], have a wide
range of uses including as anti-microbial [2], anti-diabetic [3], and anti-inflammatory [4]
compounds. Over 150 sulfonamide drugs exist today. Examples include sumatriptan (1)
for migraines [5], dorzolamide (2) for glaucoma [6], and sulfamethoxazole (3) for urinary

tract infections and Crohn's disease [7].
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In this study, due to the wide range of biological activities of sulfonamides, a series of
new sulfonamides were synthesized starting from 1,2-dimethoxy-4-methylbenzene (4). In
silico docking studies were also carried out with hCA and AChE enzymes.

o 12 R=(4)- valine methyl ester
R,g 13 R=()- methionine methyl ester
Io) 14 R=(4)- leucine methyl ester

OMe 15 R=(4)- proline methyl ester
16 R=(2)- tyrosine methyl ester
OMe 17 R=(2)- phenylalanine Methyl ester
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Monoamine oxidase A (MAOA) and B (MAOB) are enzymes found in mammals that are
attached to the outer membrane of mitochondria [1]. There are two main forms of MAO:
MAOA and MAOB. MAOA primarily metabolizes serotonin, norepinephrine, and
dopamine. MAOA and MAOB are important targets for drug development, particularly in
the treatment of neurological and psychiatric disorders. This has led to pharmaceutical
companies highly valuing specific MAO inhibitors. The development of these inhibitors
has facilitated the creation of the biocatalytic method for producing enantiopure amines,
which are crucial building blocks in the pharmaceutical industry [2]. In this study, it was
aimed to elucidate new MAOAs for heterologous expression in yeast systems via in silico
analysis. The specific maoa and maob genes to be used have been identified through the
NCBI and UniProt databases. Studies have focused on maoa and maob genes of the Pan
troglodytes, known as the chimp, is a species of great ape native to the forests and
savannahs of tropical Africa. Results of comparative analyses (Expasy Swissmodel and
NCBI BLAST), signal peptide content (Signal IP 4.1), glycosylation sites (NetNGlyc 1.0),
ligand binding points, and domain properties (PyMOL) were examined, and monoamine
oxidases characteristics of the related genes were determined. According to result of
additional BLAST and alignment applications with the protein sequences of the major
studies, related genes will be synthesized on pPIC9K vector by GeneScript Inc
commercially. PCR processes will be applied, and band formation will be observed in
agarose gel analysis. In future studies, it is planned to accomplish heterologous
production, purification, and kinetic calculations of the enzymes in Pichia pastoris GS115.
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Research in materials at the nanoscale has experienced exponential growth in recent
decades due to the unique physical and chemical properties exhibited by these
nanostructures, properties often absent in their bulk counterparts. The structural, optical
and electrochemical properties of these nanoscale metal oxide films can be further
tailored by doping them with transition metals (TMs) like Fe, Co, Ni, Cr, Mn, etc., which
can modulate defect sites such as oxygen vacancies and charge carrier density within the
host material. Additionally, various deposition techniques, including sol-gel processes,
hydrothermal methods, pulsed laser deposition, RF-DC magnetron sputtering, and the
ultrasonic spray pyrolysis (USP) method, can be employed to fabricate doped metal oxide
thin films. Among these methods, the USP approach stands out for its ease of control
and cost-effectiveness, not requiring expensive equipment like vacuum chambers. In this
study, we investigate the structural, optical and H2 gas sensor effects of transition metal
doping on the USP grown metal oxide nanocrystals.

Keywords: XRD, Uv-vis spectroscopy, Semiconductor thin films, H2 gas sensors.
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In recent years, the production and characterization of materials at the nano-scale have
garnered significant attention within the scientific community. This surge in interest is
primarily due to the fact that as particle size diminishes to the nanometer scale, the
physical and chemical properties of many materials undergo profound transformations.
Consequently, nano-sized metal oxide semiconductors have become a focal point of
research due to their intriguing properties, particularly in electronic devices,
heterogeneous catalysts, gas sensing systems, etc. Furthermore, impurity doping has
emerged as a highly effective method for tailoring material properties to specific
requirements. Various techniques have been employed to prepare metal oxide
nanoclusters, including vacuum thermal evaporation, molecular beam epitaxy, spin
coatings, chemical bath deposition, electron beam evaporation, and sol-gel processes.
However, these conventional growth methods often incur high costs, particularly when
fabricating nanostructures on a large scale. To address this challenge, we utilize the
ultrasonic spray pyrolysis (USP) method to fabricate metal oxide nanoparticles doped
with different concentrations of impurities. This method offers the advantage of requiring
no sophisticated experimental setup. Subsequently, we present the corresponding
structural, optical, and photocatalytic assessments of these nanoparticles.

Keywords: Metal oxide thin films, optical band gap, SEM, PL spectrum, supercapacitors
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Plants are exposed to insect and pathogen attacks in daily life, and therefore most plants
use different defense mechanisms [1]. Some of these defense mechanisms comprise
lignification, suberization, and callose accumulation within the cell wall, along with
phenolic compounds, phytoalexins, and pathogenesis-related (PR) proteins. Plants
benefit from certain enzymes to strengthen their defense mechanisms. These defense
enzymes include peroxidase, chitinase, polyphenol oxidase, phenylalanine ammonia-
lyase (PAL) and B-1,3-glucanase [2]. Peroxidases, which belong to the PR protein family,
limit the spread of intercellular infection by producing reactive oxygen species [3].
Chitinases are enzymes that develop a defense mechanism against plant pathogens by
breaking down chitin [4]. Polyphenol oxidases are catalyze the conversion of
hydroxyphenols into quinone derivatives, thus helping to protect the plant against
pathogens by leading to the formation of molecules with antimicrobial effects. [5,6]. PAL,
found in higher plants, yeasts, fungi, ferns, and algae, are enzymes that catalyze the non-
oxidative deamination of L-phenylalanine into trans-cinnamic acid and ammonia.
Additionally, PAL plays a role in the biosynthesis of various secondary metabolites, such
as lignin, flavonoids, and coumarins, as they are rate-limiting enzyme in the
phenylpropanoid pathway of plants [7]. B-1,3-glucanases, which belong to the PR-2
protein family and exhibit endo-type enzyme properties, catalyze the formation of glucan
oligosaccharides by cutting p-1-3 glycoside bonds along the B-glucan chain [8,9]. Plants
have developed various defense mechanisms to protect themselves against
environmental factors like pathogens. One of these mechanisms is the enzymatic
methods. Plants strengthen their cell walls using various enzymes, such as peroxidase, [3-
1,3-glucanase, chitinase, phenylalanine ammonia-lyase, and polyphenol oxidase, to
protect themselves against biotic factors.

Key words: Plants, Enzymes
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Chromenopyridine is a versatile structural motif found in various polyheterocycles with
applications in biology as estrogenic, antibacterial and anticancer agents and biosensors.
Due to these properties, it is of great importance to investigate chromenopyridine
derivatives on the activities of enzymes identified as targets in many diseases [1-4]. The
pentose phosphate pathway (PPP) is a metabolic pathway in cells that produces NADPH
and pentose sugars. NADPH plays an important role in maintaining cellular redox
balance and defense against reactive oxygen species (ROS) [5]. In study, investigated the
inhibition effect of 4 different chromenopyridine derivatives on Glucose 6-phosphate
dehydrogenase and 6-phosphogluconate dehydrogenase, two important enzymes of PPP
pathway. All derivatives exhibited competitive inhibition on 6PGD, with Ki values ranging
from 1.77 to 8.3 pM. Derivatives 2 and 3 exhibited competitive inhibition on G6PD,
whereas derivatives 1 and 4 exhibited noncompetitive inhibition. The Ki value was
calculated between 0.06 and 2.05 uyM. The results obtained indicate that
chromenopyridine derivatives are good candidates for the treatment of oxidative stress-
related diseases.
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Occupational health and safety (OHS) topics being included in the school curriculum is
considered important for the development of a culture of health and safety in society.
Especially in Vocational and Technical Schools, which have a mission of vocational
training, it is necessary to provide students with not only basic knowledge and skills
related to their profession but also competencies in health and safety. It is noted that
larger injury cases among young workers in workplaces are due to lack of awareness of
work-related hazards (Miller and Kaufman, 1998; Linker et al, 2005). Therefore,
educational practices that will contribute to the creation of awareness of danger and risk
among students should be included in the curriculum programs of vocational and
technical schools. Developing school-based OHS teaching programs in this direction is
seen as an intervention strategy to prevent occupational injuries among young workers
(Balanay et al., 2014). In this context, this study aimed to examine the reflection of
occupational health and safety topics in the curriculum outcomes of vocational and
technical schools published by the Ministry of National Education. The study was
conducted using document analysis method. Vocational education curriculum
documents published by the Ministry of National Education were used as the data
source. The OHS analysis units were determined as Health, Risk, Safety, Precaution,
Emergency, Security, Protection, Occupational Health and Safety, Danger, Duties and
Responsibilities, Equipment, and Traffic Rules. All curriculum programs were analyzed
within the framework of these analysis units. When examining vocational high school
curricula, a total of 173 outcomes were identified across 32 fields. The curriculum
emphasizes the need to implement OHS measures and impart knowledge and skills in
the field. However, these lessons are introductory units that serve as a warning about
occupational health and safety rules. In vocational high school curriculum programs,
including outcomes aimed at behavioral change, not just knowledge, will help students
develop the ability to assess risks and make safe decisions for both themselves and
others.
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In today's workplace environments, occupational health and safety measures encompass
not only physical safety but also the psychological well-being of employees.
Psychological safety perception indicates the level of comfort employees feel
psychologically when expressing their views believed to be beneficial for the organization
and sharing innovative ideas within the organization (Yener, 2014). Based on this,
employees' perceptions of psychological safety regarding occupational health and safety
can be considered a key factor in Occupational Health and Safety processes. This study
aimed to highlight the importance of employees' perceptions of psychological safety in
creating a safer environment in workplaces. In workplaces where psychological safety
perception is high, employees feel safe enough to proactively identify potential hazards
and confidently express their ideas to the management for preventive measures to be
taken. Psychological safety can make a difference between narrowly avoiding an
industrial accident and experiencing a catastrophic one or between strong job
performance and a dramatic, headline-grabbing failure (Edmondson, 2018). This situation
allows efforts to increase workplace safety to be planned more effectively based on
identified risks. Moreover, employees' perceptions of psychological safety can influence
their trust in occupational health and safety policies and practices, encouraging better
compliance with these policies and effective continuation of OHS practices.
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In every type of business, there are various factors that adversely affect the health of
employees to a greater or lesser extent. Due to these adverse conditions in workplaces,
employees experience work accidents or contract occupational diseases (TMMOB, 2016).
The healthcare sector, in particular, is one of the work areas that poses significant
dangers and risks in terms of occupational health and safety. Employees in this sector are
exposed to risks in many areas (biological, chemical, physical, ergonomic, psychosocial).
According to research conducted in our country, these problems can reach significant
proportions, and therefore, employees may face difficulties in performing their
occupational duties (Saygun, 2012). Therefore, risk analysis is an important step in
preventing or reducing damage proactively by identifying risks beforehand (Erdal, 2021).
This study was conducted to determine the risks faced by employees in a dentistry
faculty in their work environment. For this purpose, risk assessment was performed using
the Fine Kinney risk method, one of the risk analysis methods. The Fine-Kinney method is
a technique that ranks risks and hazards according to probability, severity, and frequency
parameters, and describes the risk according to the result diagram (Ozgir, 2013). Risk
analysis was conducted in a total of 10 activity areas in the Dentistry Faculty, including
Oral, Dental and Maxillofacial Surgery, Periodontology Operating Room, Pedodontics
Department, Radiology Department, Restorative Dentistry, Endodontics Department,
Orthodontics Department, First Examination Department, and Prosthodontics
Department. According to the results of the risk analysis, a total of 638 risks were
identified, including 71 insignificant risks, 233 potential risks, 189 significant risks, 102
substantial risks, and 43 intolerable risks. Measures and solutions to be taken in
accordance with the legislation for these identified risks are presented.
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With the advancement of technology, the widespread use of computers in every field,
intensive use of accessories such as keyboards and mice, and the prevalence of mobile
devices, factors have emerged that expose workers to various health problems in the
hand, wrist, and arm regions. Especially considering that individuals working in office
environments are required to work long hours at computers, it is evident that the
dimensions of the health problems that may arise as a result of this exposure are quite
serious. This study aims to identify the ergonomic risks and measures to be taken for
possible musculoskeletal system diseases that employees may encounter in office
environments. According to research, disorders such as carpal tunnel syndrome, tennis
elbow, and tendinitis are among the frequently seen health problems. Especially in office
environments where computer use is intensive, factors such as non-ergonomic work
arrangements, incorrect sitting positions, and improper positioning of computer
equipment increase the likelihood of employees encountering these health problems
(Barr, Barbe & Clark, 2004; Kroemer and Robiette, 1968). Individuals with these health
problems are more likely to experience loss of workforce, decreased work efficiency, and
unwanted workloads and long-term rest needs in the workplace. Moreover, if these
health problems are not treated, they can become chronic and lead to long-term loss of
workforce. In this context, it is of great importance for office workers to develop effective
strategies to minimize the risks to their hand, wrist, and arm health and to create a
healthy and efficient working environment. Epidemiological and ergonomic analyses of
hand, wrist, and arm diseases are critically important for understanding the risks faced by
office workers. Therefore, it is seen that keyboard and mouse ergonomics in long-term
computer use are a determining factor in the development of diseases such as carpal
tunnel syndrome and wrist tendinitis.
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Subtilisin is a type of protease (an enzyme that digests proteins), initially derived from
Bacillus subtilis. Subtilisins belong to the subtilase family and are widely used in both the
detergent industry due to their ability to break down proteins at high temperatures and
alkaline pH levels, and in biotechnological applications for protein engineering and
synthesis [1]. Enzymes produced by hyperthermophiles, which are bacteria and archaea
thriving at temperatures above 80°C, exhibit high thermal stability, maintaining their
structure and function at elevated temperatures where others would denature. These
hyperthermophilic enzymes perform optimally under high-temperature conditions,
employing the same biochemical catalytic processes as their counterparts found in
organisms that prefer moderate temperatures (mesophiles) [2]. In the current study, it
has been aimed to produce a new hyperthermophilic subtilisin enzyme that can be used
in several industry. For this purpose, after bioinformatics analysis, the specific gene
(tpsub) from thermophilic archea Thermococcus piezophilus was determined. After
codon optimization according to Escherichia coli, the gene will be constructed in
pET28b+ plasmid and commercially synthesize. Biochemical characterization and usage
for industrial applications potential will be determined as future experiment plans.
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Polyethylene terephthalate (PET), a quintessential polymer, exhibits noteworthy
physicochemical attributes, including elevated durability and cost-effectiveness,
rendering it indispensable across diverse industrial domains such as packaging (bottles),
textile fibers, and containment solutions. The escalating reliance on plastics, particularly
single-use items, has catalyzed interest in sustainable management approaches.
Consequently, the advent of innovative technologies and methodologies for the
treatment of plastic refuse is imperative to mitigate these challenges. The application of
enzymatic hydrolysis for the degradation of synthetic polymers is posited as a potentially
superior and ecologically benign alternative to the prevailing practices [2]. In the context
of this study, the primary objective was to clone a novel gene encoding the Polyethylene
Terephthalate Hydrolase (PETase) enzyme from Micromonospora inositola, characterized
as a mesophilic bacterium that forms an aerial mycelium. To achieve this aim,
bioinformatic analyses were conducted to elucidate the catalytic and structural attributes
of the enzyme, facilitating the appropriate submission of the gene to the UniProt
database. Following the processes of DNA isolation and gene cloning, the gene was
successfully incorporated into the pET28a vector, and the resultant construct was
transformed into Escherichia coli BL21(DE3) cells. In subsequent stages, following the
successful expression of the PETase enzyme, its biochemical characterization and
potential for industrial applications will be assessed.
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Chalcone is a naturally occurring chemical compound that belongs to the flavonoid
family. It has gained significant attention due to its diverse pharmacological properties.
Chalcones and their derivatives possess a wide range of pharmacological properties due
to the presence of a reactive o,B-unsaturated carbonyl group. These properties include
antiproliferative, antifungal, antibacterial, antiviral, antileishmanial, and antimalarial
effects [1]. Benzylamines are useful organic compounds with important biological
activities in the central nervous system [2]. Aminoindanes are bicyclic aromatic amines
that have garnered significant attention in medicinal chemistry and neuroscience due to
their structural similarity to neurotransmitters like dopamine and serotonin. For example,
indatralin is a non-selective monoamine transporter inhibitor that has been reported to
block the reuptake of dopamine, norepinephrine, and serotonin, showing similar effects
to cocaine. These compounds display a range of pharmacological activities, such as
modulation of dopamine and serotonin, making them a valuable foundation for
designing new psychoactive agents [3]. Due to the aforementioned properties, this study
aimed to synthesise two different novel 2-arylidene-2,3-dihydro-1H-inden-1-amine
compounds obtained from suitable chalcone derivatives which are considered to display
various bioactivities.
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Falling levels of neurotransmitter acetylcholine are linked to symptoms of Alzheimer’s
disease. Acetylcholine (ACh), released by nerve endings, controls muscle contraction
when it binds to receptors. The acetylcholinesterase (AChE) controls ACh levels by
breaking it down [1]. AChE inhibitors are essential in the biochemical processes of the
human body, notably in the brain. They stop AChE enzyme breaking down acetylcholine,
increasing availability [2].

Piperidine ring, a nitrogen-bearing heterocyclic compound, is a natural product and is
found almost everywhere (Figure 1).

)

|l|
Figure 1. Piperidine moiety

Piperidine scaffold has great biological activities and plays important roles in metabolism
[3]. Piperidine and its derivatives like alogliptin, ritalin, and risperidone are current drugs
containing the piperidine moiety that reduce schizophrenia in children and treat diabetes
[4]. Also, Donepezil is a piperidine derivative used in the treatment of Alzheimer's disease
[1]. Besides, piperidine core is used in various therapeutic agents such as anti-rheumatic,
antihistaminic, anticancer, anti-inflammatory, antimicrobial, and analgesic drugs.
Piperidine and its derivatives include the heterocyclic moiety commonly found in FDA-
approved drugs [6]. This study investigates the effects of some piperidine derivatives on
AChE enzymes as in vitro. AChE activity was realized according to the Ellman’s method
[7]. AChE activity (%)-[Piperidine derivatives] graphs were drawn, and ICso was calculated
from this graphs. Inhibition type and K; values were determined from the Lineweaver-
Burk graphs [8]. The ICso values were calculated as 0.0136, 0.081 and 0.0079 uM for 4-
amino-1 —benzyl piperidine, 4-aminopiperidine and ethyl-4-amino carboxy piperidine,
respectively. On the other hand, K; values from Lineweaver-Burk graphs were calculated
as 0.0126 +0.0002, 0.045+0.011 and 0.0049+0.0014 uM for 4-amino-1-benzyl piperidine,
4-aminopiperidine and ethyl-4-amino carboxy piperidine, respectively. All of the
compounds showed competitive inhibition.
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Peptic ulcer has two subtypes: duodenal and gastric ulcers. Gastric ulcer is one of the
digestive system diseases that affects approximately 5-10% of people worldwide [1] and
has serious complications, often recurrent and life-threatening [2]. Gastric ulcer is caused
by long-term smoking [3], continuous use of non-steroidal anti-inflammatory drugs,
excessive production of hydrochloric acid and pepsin, helicobacter pylori infection, and
genetic predisposition (endogenous aggressive factors). Mucin, bicarbonate,
antioxidants, prostaglandins, nitric oxide, and growth factors (endogenous defence
factors) form a defence line to prevent gastric ulcer [1]. An imbalance between these two
factor groups leads to the disruption of the mucosal protective barrier, resulting in
stomach ulcers [1, 4]. In addition, advancing age [5], an unbalanced diet, the
consumption of spicy foods and acidic drinks, and long-term alcohol use may also
contribute to gastric mucosal damage and stomach ulcers [3]. The diagnosis and
treatment of stomach ulcers vary depending on the patient and the course of the
disease. Stomach ulcer treatment strategies include administration of various drugs, such
as antacids, anticholinergic drugs, proton pump inhibitors, and histamine H2 receptor
antagonists [6]. Proton pump inhibitors are the primary treatment for stomach ulcers. It is
imperative to increase the pH level of the stomach to heal the gastric mucosa. If a patient
is diagnosed with a Helicobacter pylori infection, it is essential to undergo antibiotic
treatment [7]. This review has been prepared mostly based on studies conducted in the
last 10 years and aims to bring together up to date knowledge on gastric ulcer
formation, known possible mechanisms and treatment strategies, and to provide
compiled and updated information to researchers.
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Crystal violet is one of the frequently used industrial dyes [1]. Although its economic
importance, it is commonly accepted among the environmentally hazardous materials
highly toxic on organisms [2]. However, the knowledge on its mechanism of action is still
limited in the literature and needs further research. In this regard, the present study
aimed to elucidate the phytotoxic potential of crystal violet with experimental and
computational approaches.

For this aim, the phytotoxic potential of the dye was studied by using Helianthus annuus
seeds the Allium assay. In addition, further research on the mechanism of action was
carried out by using molecular docking approach. For molecular docking, 3D molecular
structures of DNA and the target proteins involved in very-long-chain fatty acid pathways
were obtained from RCSB Protein Data Bank (PDB IDs: 1BNA, 1101, THND, 4JQC and
6N3P). They were further processed to prepare for docking studies by using
AutoDockTools (ver.1.5.7). The structure of crystal violet was obtained from Drugbank
Database (DB00406). The structure minimization of the ligand was done by using UCSF
Chimera (ver.1.17.3) and the preparation step was finished by AutoDockTools (ver.1.5.7).
Finally, docking studies were performed by AutodockVina and visualized by BIOVIA
Discovery Studio Visualizer (ver.24.1.0).

The results showed that crystal violet at 5-40 ppm concentration significantly decreased
germination rate in H. annuus seeds and caused growth anomalies in the seedlings.
Moreover, the mitotic index also decreased and chromosomal aberration increased in
Allium cepa root tips. According to molecular docking analysis, crystal violet showed a
high binding affinity to the target receptors. The best scores are obtained from B-DNA (-
7.2 kcal/mol), Beta-Ketoacyl-Acp Synthase_llI (-8.2 kcal/mol), Beta-
Ketoacyl_[ACP]_Reductase (-8.0 kcal/mol), (D) Enoyl-(Acyl-Carrier-Protein) Reductase (-
7.8 kcal/mol) and 3-Hydroxyacyl-(Acyl-Carrier-Protein) Dehydratase (-8.6 kcal/mol).

In conclusion, the present study confirmed the phytotoxic and genotoxic potential of
crystal violet as in literature. Furthermore, molecular mechanisms of the toxicity were
shown for the target receptors by using molecular docking approach for the first time.
The study is valuable for contributing to the understanding of the mechanism of action
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of crystal violet toxicity. Additionally, the findings will shed light on the development of
safer and eco-friendly alternative dyes.
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Methylene blue is a synthetic thiazine dye that is easily soluble in water. Due to its easy
water solubility and chemical stability, the range of uses of methylene blue extends from
use in the textile, pharmaceutical, paper, dyeing, printing and dye industries to its use as
a therapeutic agent [1]. However, methylene blue is an environmental pollutant that
accumulates in nature along with industrial wastes. It is also known to be highly toxic to
living things, depending on the exposure dose [2]. Since there are limited studies on the
mechanisms of methylene blue toxicity in the literature, both experimental and
bioinformatic studies are needed to elucidate these mechanisms. For this reason, our
current study aimed to determine the relationship between methylene blue and DNA and
very-long-chain fatty acid (VLCFA) synthesizing proteins using molecular docking. For
this purpose, research has been conducted on the mechanism of action of methylene
blue using the molecular docking approach. For molecular docking, 3D molecular
structures of DNA and the target proteins involved in VLCFA pathways were obtained
from RCSB Protein Data Bank (PDB IDs: 1BNA, 1101, THND, 4JQC and 6N3P). They were
further processed to prepare for docking studies by using AutoDockTools (ver. 1.5.7). The
structure of methylene blue was obtained from Drugbank Database (DB09241). The
structure minimization of the ligand was done by using UCSF Chimera (ver. 1.17.3) and
the preparation step was finished by AutoDockTools. Finally, docking studies were
performed by AutodockVina and visualized by BIOVIA Discovery Studio Visualizer (ver
24.1.0). According to molecular docking analysis, the best scores for a high binding
affinity of methylene blue to target receptors are B-DNA (-7.1 kcal/mol), Beta-Ketoacyl-
Acp Synthase Il (-6.6 kcal/mol), Beta-Ketoacyl [ACP] Reductase (-7.9 kcal/mol), (D) Enoyl-
(Acyl-Carrier-Protein) Reductase (-8.2 kcal/mol) and 3-Hydroxyacyl-(Acyl-Carrier-Protein)
Dehydratase (-8.0 kcal/mol). As a result, molecular mechanisms of the toxicity were
shown for the target receptors by using molecular docking approach for the first time.
The results of this study are valuable in understanding the mechanism of action of
methylene blue on VLCFA synthesis and DNA. It will also shed light on future studies in
the development of alternative solutions against toxicity.
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In this study, we collected the lichen Xanthoria elegans within the borders of Agri
province and isolated parietin from this lichen. Characterization of parietin was carried
out according to literature [1] using standardized TLC in three standard solutions and
determination of melting point. We examined parietin's impact on oxidative damage in
erythrocytes through examination of malondialdehyde (MDA) levels, hemolysis,
superoxide dismutase (SOD) activity, catalase (CAT) activity, glutathione (GSH) levels [2-
4]. We also examined morphological features of erythrocytes under microscope. Ascorbic
acid (AA) was used as positive control. Our findings suggest that 10 and 50 mM parietin
reduced the MDA level in the oxidative damage process caused by H202 and this effect
was statistically equivalent to AA. Parietin reduced the percentage of hemolysis, and
prevented the deformities that occur in erythrocytes. It also brought about a statistically
significant increase in SOD activity, statistically in the same band as AA. GSH content did
not change significantly. We observed a similar stability in CAT activity. These two
observations suggest that parietin protected cellular GSH content, probably through
direct interaction with H202. When used at a concentration of 100 mM, parietin did not
produce desirable results. The data obtained from this experiment puts Xanthoria
elegans and parietin forward as sources of antioxidant biomolecules and activities.
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Arastirma Projeleri Koordinasyon Birimi (Scientific Research Projects Coordination Unit),
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Metal oxide semiconductors are crucial materials in various fields such as electronics,
optoelectronics, and energy applications. These materials are preferred for their high
electrical conductivity, optical transparency, and chemical stability. Among these
semiconductors, metal oxides like zinc oxide (ZnO), titanium dioxide (TiO,), and
magnesium oxide (MgO) are particularly noteworthy. Metal oxide semiconductors
typically possess wide band gaps, making them suitable for applications such as solar
cells and photocatalysts. Moreover, these materials are resistant to high temperatures
and corrosive environments, hence they are widely used in applications like sensors and
protective coatings [1].

MgO stands out among metal oxide semiconductors due to its high dielectric constant,
excellent thermal conductivity, and high chemical stability [4]. MgO thin films can be
produced by various methods such as Physical Vapor Deposition (PVD), Chemical Vapor
Deposition (CVD), Sol-Gel, and Successive lonic Layer Adsorption and Reaction (SILAR).
Each method offers different advantages for controlling properties of the film like
thickness, morphology, and crystallinity. For instance, the SILAR method is known for its
low cost and ease of application [2].

This study presents the fabrication of magnesium oxide (MgO) nanostructures, both with
and without manganese (Mn) doping, utilizing the SILAR technique. Comprehensive
characterization was carried out employing an array of analytical methods, including
ultraviolet-visible (UV-vis) spectroscopy, X-ray diffraction (XRD) and scanning electron
microscopy (SEM), These results underscore the effectiveness of the SILAR method for
Mn doping of MgO thin films and highlight the potential of Mn-modified MgO
nanostructures in enhancing the performance of optoelectronic devices.
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In this study, aluminum (Al) and tungsten disulfide (WS2) were grown on conventional
glass by RF Sputtering Method at different growth times. The samples obtained after this
process were evaluated for their nuclear radiation shielding properties due to their
superior surface properties, chemical resistance, heat resistance and higher density than
the base material. Aluminum is a widely used material in radiation shielding, especially
due to its light weight and high strength. Tungsten is effective element for absorbing
radiation due to its high density. For this purpose, transmission measurements were
performed for the samples produced using an Ultra Ge detector and a Ba-133 radioactive
source emitting photons in the 81-383 keV energy range. The mass attenuation
coefficients (MAC) of the samples were obtained by evaluating the spectra. Subsequently,
other gamma shielding parameters were derived from the MAC values. Equivalent
neutron dose reduction percentages and effective removal cross sections of the samples
were also found. The sample grown with 10 min Al and 5 min WS2 was found to be the
best radiation attenuator. In general, the findings of this study will contribute to the
radiation shielding materials literature by increasing the effectiveness of the material with
a new synthesis approach.
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lonizing radiation has adverse effects that can extend to the extent of causing cancer in
human health. Taking necessary safety measures and controlling this radiation during its
use provides significant conveniences to humans in nuclear medicine, electricity
generation, industry, and various research fields. The IAEA develops and implements
various safety standards to minimize the potential health effects of leaks that may occur
during work for this purpose. In this study, the gamma radiation absorption properties of
the most commonly used tungsten and molybdenum high-speed steels were determined
theoretically. For this purpose, important shielding parameters such as linear attenuation
coefficients (LAC), mass attenuation coefficients (MAC), half-value layer (HVL), and mean
free path (MFP) were calculated using WinXCom. It was observed that increasing the
tungsten content in the steels enhances their ability to absorb gamma radiation.
Accordingly, it was determined that Tungsten (18-4-1) steel could be used as a protective
material against gamma radiation in nuclear medicine, radioactive waste storage
facilities, and nuclear power plants where gamma radiation is prevalent.
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Today, we live in an energy-dependent world. The COVID-19 pandemic illustrated the
importance of energy security for the manufacturing industry. Securing the energy
resources for production has further implications than facility shutdowns. It affects
operational and environmental costs and eventually affects local and global economies.
Forecasting energy consumption is crucial for production operations from budget
planning to production planning. Given the impact on production operations and
environmental costs, the need for models that accurately predict energy consumption is
evident. Studies show that data-driven forecasting models focus mostly on time-series
analysis, some with additional features. Machine learning models perform subpar to the
conventional models such as linear regression for the time-series analysis approach.
When additional features such as weather or indoor conditions of a building are
accounted for, the accuracy of conventional models decreases. Additional features
increase the non-linearity of the problem, making machine learning models perform
better. Increasing the number of features may increase the forecast accuracy, but it
comes with pitfalls. Features should be engineered carefully to avoid these pitfalls e.g.
increased model complexity, a longer time for computing, and increased data storage
costs. In this study, we investigate possible features for energy consumption forecast
models while comparing their contribution to model performance.
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In recent years, research conducted with complementary therapy approaches has mainly
focused on the use of plant-derived compounds with anti-cancer properties in cancer
treatment, with particular emphasis on green synthesis methodologies involving
quantum dots (QDs) [1,2]. In the green synthesis method where carbon quantum dots
(CQDs) are obtained within the scope of nanotechnological methods, nanoparticles are
synthesized by using natural resources because they are economical, environmentally
friendly, non-toxic and have high biocompatibility. They are also used as auxiliary agents
in cancer treatment [3,4].

In this research, it was aimed to obtain quantum dots from Jujube (Zizyphus jujuba) fruit,
which has high antioxidant capacity, by hydrothermal green synthesis method, to
increase their effectiveness by using them together with albumin, an important carrier
protein in metabolism, and to determine their effectiveness on cells by applying them to
healthy and some cancer cell lines.

Characterizations of the synthesized CQDs were performed using the transmission
electron microscopy (TEM), Fourier Transform Infrared Spectroscopy (FT-IR) and X-Ray
diffraction analysis (XRD) methods. CQDs obtained using jujube fruit and CQDs modified
with albumin were applied to quantum dots Hela (human cervical cancer), A549 (non-
small cell lung cancer) and HDF (human dermal fibroblast/healthy cell lines cell lines, and
their entry into the cells was monitored and their cytotoxic effects were determined. MTT
assay was used as a viability assay to evaluate the in vitro activities of the synthesized
compounds.

Additionally, cupric ion reducing antioxidant capacity (CUPRAC) determination, iron
(Fe3+) ion reducing antioxidant power (FRAP) determination and 1,1-diphenyl-2-
picrylhydrazil (DPPH) free radical scavenging analyzes were performed for the antioxidant
activities of the synthesized quantum dots.

In conclusion, this study shows that CQDs from Jujube fruit extract were successfully
synthesized by green synthesis approach. Modification of these CQDs with albumin has
been shown to increase their antioxidant capacity and be effective against both healthy
and cancerous cells. These findings highlight the potential of CQDs from Jujube fruit as
effective agents in biomedical applications, especially in cancer treatment. This study
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highlights that future research may be an alternative approach to increasing the
effectiveness of drugs administered through CQDs and using them in cancer treatments.

References

[1] J. Fathalizadeh, V. Bagheri, H. Khorramdelazad, M.K. Arababadi, A. Jafarzadeh, M.
Mirzaei, 2015. Induction of apoptosis by pistachio (pistacia vera |.) hull extract and its
molecular mechanisms of action in human hepatoma cell line HepG2, Cell Mol. Biol.
61(7) (2015)128-34.

[2] K. Atacan, G. Nuray, A. Azize, H. Nadaroglu, 2023. Novel green synthesis of Ag2S
from Diospyros kaki and its application for efficient photocatalytic hydrogen
evolution, Molecular Cat. 544 (2023) 113140.

[3] J. Chang, B. Yu, W.M. Saltzman, M. Girardi, 2023. Nanoparticles as a therapeutic
delivery system for skin cancer prevention and treatment. JID Innovations. 3(4) 2023
100197.

[4] M.R. Abedini, N. Erfanian, H. Nazem, S. Jamali, R. Hoshyar, 2016. Anti-proliferative
and apoptotic effects of Ziziphus Jujube on cervical and breast cancer cell, AJP. 6(2)
(2016) 142.

WWwWw.icanas.org.tr

122


http://www.icanas.org.tr/

Effects of Metformin on Human GSK3f8 Gene
Expression in Fission Yeast

M. Yilmazer', M. Gokcay? S. Canbazoglu?, C. Akkulah* and S. Karaer Uzuner®

TIstanbul University, Faculty of Science, Department of Molecular Biology and Genetics, Istanbul, Ttirkiye,
ORCID: 0000-0003-4382-3763, ORCID: 0009-0002-3457-1031, ORCID: 0009-0007-8489-1371
ORCID: 0009-0005-1284-669X, ORCID: 0000-0002-2914-7431

Glycogen synthase kinase-3B (GSK-3[) was discovered as a kinase that phosphorylates
glycogen synthase, but it plays a role in many cellular processes including glucose
metabolism, intracellular signal transduction, and cell division [1]. GSK-3 is very effective
in glucose metabolism and is known to interact with the insulin hormone, which
regulates blood sugar by taking glucose into the cell [2,3]. Increased activity of GSK-3f3
can cause metabolic disorders such as glucose intolerance [1]. This case indicates the
importance of the regulatory role of GSK-3B on glucose metabolism for a healthy
metabolism. Metformin, which has a glucose level-lowering effect, is used in the early-
stage treatment of type 2 diabetes [4]. Fission yeast, Schizosaccharomyces pombe (S.
pombe), a single-celled eukaryotic model organism, is preferred in research to
understand mammalian cellular processes [5]. In this study, metformin was treated to S.
pombe cells heterologously expressing the human GSK3p gene [6], and the gene
expression levels of hxk2, fbp1, and GSK3[, which play a role in glucose metabolism, were
analyzed in comparison with the control group. The presence of metformin caused
alterations in gene expression profile in cells.

Keywords: Human GSK3pB gene, glycogen synthase kinase 3, diabetes, metformin, fission
yeast.
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The stomach is a tubular organ located in the upper left part of the abdominal cavity,
between the esophagus and duodenum. The pepsin enzyme, which plays a role in the
digestion of proteins, becomes active in the stomach when pH is 3 and below 3 [1].
Strong acidic environment in the stomach is a physiological necessity for effective
digestion.

Parietal cells are pyramidal-shaped, acidophilic-staining cells located in the crypts of the
gastric mucosa epithelium. These cells synthesize stomach acid (HCl) through proton
pumps in their membranes. They lower the pH level in the stomach with the HCl they
synthesize. They increase the effectiveness of digestive enzymes in and prevent the entry
of pathogens to stomach [2].

Proton Pump Inhibitors (PPI) are a group of medications used to suppress stomach acid
long-term [3]. It contains chemicals ending in 'prazole’. PPl group drugs suppress
stomach acid by inhibiting proton pumps in the membrane of parietal cells, but proton
pumps are not only found in the membrane of parietal cells of the stomach. There are
also proton pumps in mitochondria, which are found in every cell of the body. The
proton pumps in mitochondria create an electrical potential, enabling the production of
ATP energy molecules from carbohydrates and fats through aerobic respiration [4]. If the
functions of proton pumps are blocked by PPI, cells cannot obtain sufficient energy. In
this case, oxygen-free breathing is used to obtain energy. Since the efficient way of
obtaining energy in other cells of the body will be blocked, this can lead to many health
problems. Although PPI is said to be specific to the proton pump in gastric parietal cells,
studies show that it also has effects on cells outside the stomach [5,6]. Due to their
chemical structure, these drugs can also bind to proton pumps in other cells. PPIs form
irreversible bonds with proton pumps.

This review aims to provide up-to-date information on the effects of PPI drug use on
tissues such as stomach, intestines, bones, vessels and brain.
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Enzymatic or non-enzymatic antioxidants present in metabolism try to prevent the
destruction caused by oxidative damage through various mechanisms. Indole-3-carbinol
(I13C) and 3-3' Diindolylmethane (DIM) molecules that we will use in the study are found
in cardamom, broccoli, zucchini and cauliflower and have high antioxidant and anticancer
activity [1]. Carbonic anhydrase family (CA, EC 4.2.1.1), which contains zinc and is a
metalloenzyme, catalyzes the reversible reaction that provides the conversion between
carbon dioxide and bicarbonate ion. This reaction is associated with many physiological
diseases, especially tumorigenesis, glaucoma and diabetes [2]. Within the scope of the
study, hCAI-Il isoenzymes were first purified by Sepharose-4B-L-Tyrosine affinity column
chromatography. Then, the inhibition effect of 13C and DIM molecules on hCA-I and
hCA-Il isoenzymes was investigated by the esterase method [2]. By evaluating the results,
IC50 and Ki values of the molecules were calculated for each enzyme.The results are
given in Table 1.

hCA-I hCA-II
ICs0 (M) R? Ki (uM) ICs0 R? Ki (uM)
(uM)
13C 175,97 09091 11521+23,13 238,39 0,9882 427,05+294,33
DiM 14,648 0,8524 16,04+2,31 426,9 0,926 261,66+128,6
(AZA)* 67,9 0,9689 39,6+20,8 160,30 0,8102 122,50+47,71

Table 1. ICso and K results for 13C and DIM molecules *:nM

AZA was used as a positive control for isoenzymes in the studies. It is considered by us
that inhibitory potential of molecules could be guiding in other scientific studies and
especially in the field of new drug design.

Keywords: DiM, 1C3 ,hCA-I and hCA-II
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Ethylene known as an important hormone that coordinates plant development through
numerous mechanisms such as breaking dormancy, root formation, elongation and
differentiation, leaf abscission and senescence, fruit ripening, and nodule formation etc.
Ethylene hormone supports developmental events at certain concentrations while
inhibiting these developmental events at other concentrations (1). Plants produce high
levels of ethylene in response to stress conditions such as drought, salinity, and
temperature. This high amount of ethylene inhibits root development, increases leaf
abscission, and enhances aging in plants by preventing auxin transport. Microorganisms
that promote plant growth limit ethylene production by synthesizing 1-
aminocyclopropane-1-carboxylic acid (ACC) deaminase enzyme in response to elevated
ethylene concentrations (2). The ACC deaminase produced by microorganisms cleaves
ACC, the precursor of ethylene, into a-ketobutyrate and ammonia, thereby reducing the
amount of ethylene produced under stress conditions and promoting plant growth. In
this context, Origanum vulgare L. ssp. vulgare plants collected from different natural
areas of Erzurum province and brought to the laboratory under aseptic conditions.
Different parts of plant samples were prepared for surface sterilization such as root, leave
and stem. Then, each part of the plant sample was inoculated onto Nutrient Agar (NA)
medium to isolate endophytic bacteria. The ACC deaminase activities of the isolated
strains were measured by using the colorimetric ninhydrin-ACC assay method (3,4).
Genomic DNA isolations were performed for bacterial isolates showing high activity in
this test. According to the assay 6 potential isolates were determined. The 16S rRNA
regions of the obtained genomic DNA were amplified by PCR using universal primers 27F
(5'-AGAGTTTGATCCTGGCTCAG-3") and 1492R (5'-GGTTACCTTGTTACGACTT-3") under in
vitro conditions. When the sequence analysis of 16S rRNA were evaluated 6 potential
Pantoea ssp. strains were determined such as 2 Pantoea sp., P. agglomerans, P. eucalypti,
P. hericii and P. vagans.
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Iron (Fe) is an essential element necessary for plant life, found in soil in an insoluble form.
In plants, it is needed for many metabolic processes, such as serving as a cofactor to
enzymes, photosynthesis, oxidative phosphorylation, and the electron transport chain.
Plants cannot easily access the Fe element found in various forms in the soil, such as
ferric oxides, so they produce siderophores. These are low molecular weight biological
molecules that make iron accessible in the soil (1). Plants produce phyto-siderophores,
but these siderophores show less affinity to the ferric form of Fe (Fe+3) compared to
microbial siderophores. As a result, competition begins for the Fe element between
plants and pathogenic microorganisms in the environment (2). Endophytic fungi, through
the siderophores they produce, contribute to the Fe in the environment for their hosts
and promote their development (3). In this study, Origanum vulgare L. ssp. vulgare plant
samples were collected from various areas around the province of Erzurum. Plant
samples brought to the laboratory under aseptic conditions and surface sterilization was
applied to these plants (4). Subsequently, root, leave and stem parts of the plants were
dissected into small pieces and inoculated onto Potato Dextrose Agar (PDA) media at 0.1
g each. The resulting fungi were purified, and for the determination of their siderophore
production capabilities, they were inoculated onto Chrome Azurol S (CAS) agar media.
The fungi isolated from O. vulgare formed yellow-orange-colored zones of various sizes
on CAS agar, indicating siderophore production by these isolates (5). Subsequently, DNA
isolations were performed for the isolates producing siderophores, and their ITS regions
were amplified in  vitro using universal primers ITST forward (5'-
TCCGTAGGTGAACCTGCGG-3") and ITS4 reverse (5'-TCCTCCGCTTATTGATATGC-3').
According to the sequence analysis results, it was determined that 3 isolates belonged to
Mucor sp.
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In this study, MoS2 was nano-walled on nickel foam by RF sputtering at 1 min, 2.5 min
and 5 min. The obtained composite samples were irradiated with 241Am-point
radioactive source and the transmitted photons were counted with Ultra Ge detector.
After evaluating the spectra, mass attenuation coefficients (MAC) were calculated. Other
photon attenuation parameters were derived by utilizing MAC values. Neutron dose
measurements were then performed. It was observed that the composite with 5 min
MoS2 grown on Ni Foam was more successful in radiation attenuation. the study
contributes valuable insights and materials innovations to the shielding literature,
potentially leading to more effective, versatile, and sustainable radiation shielding
solutions for a range of applications.
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Ag dopant effect on Mn304 thin films were grown on different ITO substrates at room
temperature using the SILAR method. By varying the additive ratios during synthesis, the
effects on the structural, morphological, and optical properties of the material were
thoroughly evaluated and analyzed. The structural analysis was carried out using
experimental techniques such as XRD, Raman spectroscopy and EDAX, optical properties
by Ultraviolet-Visible Wavelength Optical Absorption Method and the morphological
properties were examined by scanning SEM. Additionally, the capacitive properties were
assessed through cyclic voltammetry (CV) and galvanostatic charge/discharge (GCD)
testing. The specific capacitance of the undoped Mn304 thin film was measured to be
approximately 230 F g-1 at a current density of 1 A g-1, with a noticeable increase
observed with higher doping levels.

Key words: Ag dopant, Mn3O4, SILAR.
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The impact of Cd doping on Mn304 thin films was investigated, which were deposited
on various ITO substrates at room temperature using the SILAR method. By modifying
the additive ratios during synthesis, we thoroughly examined the effects on the
structural, morphological, optical, and capacitive properties of the material. Structural
analysis employed experimental techniques such as X-ray diffraction (XRD), Raman
spectroscopy, and EDAX. Optical properties were assessed using Ultraviolet-Visible
Wavelength Optical Absorption Method, while morphological characteristics were
observed through scanning electron microscopy (SEM). Additionally, capacitive
properties were analyzed using cyclic voltammetry (CV) and galvanostatic
charge/discharge (GCD) techniques. The specific capacitance of the pristine Mn304 thin
film was found to be approximately 230 F g-1 at a current density of 1 A g-1, with a
noticeable enhancement observed upon increasing levels of doping.

Key words: Cd dopant, Mn304, Supercapacitor, SILAR.
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As it is known, water is one of the most vital natural resources on Earth. In parallel with
the developments in the industrial activity, the pollution of water resources by heavy
metal ions such as Cadmium (Cd) and Lead (Pb) has become a threat to ecosystem and
human health. It is well known that when HMIs present in excess than permissible
exposure limit in living organisms cause various disorders and diseases in immune,
nervous, and gastrointestinal systems. Therefore, the establishment of selective sensing
techniques for trace level of heavy metal ions has great importance for ensuring both
human health and ecological balance.

In this study, it was aimed to develop sensors to detect low concentrations of Cd and Pb
in water resources. For this purpose, as transducer, AT-cut quartz crystals vibrating in the
thickness shear mode with a fundamental resonant frequency of 10 MHz with gold (Au)
electrodes was used. Carbon nanotube was used as the sensing layer. Our preliminary
studies showed that carbon nanotube functionalized quartz crystals have great potential
for the detection of Cd and Pb ions in water samples.

Keywords: Quartz crystal, heavy metal ions, adsorption, mass changes
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This research, designed in a phenomenological model, aimed to determine the opinions
of science teachers regarding support education room practices. The sample of the study
consists of 20 teachers who work at east of Turkey in the 2023-2024 academic year and
teach science education in the support education room with at least one student who
needs special education throughout their professional experience. Semi-structured
interview form was used as the main data collection tool in the research. In this study
conducted in the form of focus group interviews, the data were subjected to content
analysis. According to the research findings, it has been determined that teachers focus
more on the academic success of students in the support education room. In terms of
teaching methods and techniques, teachers focus on methods such as lecture, question-
answer and demonstration, and use question-answer/oral and test/written exams as
measurement and evaluation tools. It has been determined that they use It was observed
that the main problems faced by science teachers in the support education room were
physical conditions. While the most common answer to the advantages of the support
education room was academic success, socialization problems and loss of motivation
came to the fore as disadvantages. It was concluded that while science teachers made
suggestions regarding support education room practices, they emphasized the provision
of materials and the necessary training of teachers.
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This research was conducted to identify industrial pollution, specifically focusing on
heavy metal and radiation contamination in the Altinoluk and Edremit areas. The study
emphasizes the environmental and health impacts of elements that have existed since
the earth's formation. The rapid industrialization following the Industrial Revolution,
coupled with continuous population growth, has significantly increased the dispersion of
various chemical components into the environment, leading to a marked increase in
heavy metal pollution on the earth's crust. The escalation in levels of heavy metal and
radiation pollution has consequently increased exposure levels in living organisms,
posing a significant threat to health due to their toxic and carcinogenic effects once
certain thresholds are exceeded.

Understanding the levels of heavy metal presence in a region is of paramount
importance for public health. This study utilizes Laser-Induced Breakdown Spectroscopy
(LIBS) to determine the presence of heavy metals. The LIBS method has increased its use
in environmental analysis because it performs analysis quickly, on-site and with a small
number of samples. The method's effectiveness in detecting and analyzing
environmental pollutants underscores the critical need for continuous monitoring and
evaluation of industrial pollution to mitigate its adverse effects on both the environment
and human health. The findings highlight the urgent need for strategies to manage and
reduce exposure to these hazardous elements, thereby safeguarding public health and
preserving environmental integrity.

Keywords: heavy metal, pollution, environment, health.
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This study examined biologically active and pharmaceutically important phytochemicals
utilizing reliable and reproducible analytical methods for traditional medicinal plants. Due
to plant extracts' vast chemical variety, effective identification methods are essential. This
work aimed to create and verify a reliable UHPLC-ESI-MS/MS technique for analyzing
organic acids (OAs) and phenolic compounds (PCs). OAs and PCs were separated
chromatographically on a C18 reversed-phase column using gradient elution of water
and acetonitrile with 0.1% formic acid. These chemicals were detected on a triple
quadrupole tandem mass spectrometer using a negative electrospray ionization source.
Validation results show the approach is linear (r*> 0.9986), sensitive (LOQ: 1.08 ug/L-
10.79 pg/L), precise (RSD%<2.73), and true (RE% < 1.53) for plant OAs and PCs.
Successfully implemented UHPLC-ESI-MS/MS technology for qualitative and quantitative
analysis of OAs and PCs in Turkish plants, commonly used in traditional medicine. We
found 12 OAs and PCs in F. vulgaris, 12 in P. divaricatum, 9 in H. linarioides, and 11 in R.
ribes. The highest gallic acid content was found in F. vulgaris (925.67 ug/g extract) and R.
ribes (1358.78 ug/g extract), while H. linarioides (730.66 pg/g extract) and P. divaricatum
(4003.02 ug/g extract) had greater quinic acid levels. In conclusion, the UHPLC-ESI-
MS/MS approach can simultaneously analyze and quantify 2 OAs and 33 PCs in plants,
making it a useful tool for assessing traditional medicinal plant efficacy.
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Wound healing is a type of regeneration involving 4 consecutive stages: haemostasis,
inflammation, proliferation and remodeling. Occuring mainly in proliferative phase
vasculature formation is a vital step for wound healing. Induced pluripotent stem cells
(iPSCs) have invaluable capacity for tissue regeneration and wound healing because of
their ability to differentiate into multiple cell lineages, lack of immune rejection and
ethical concerns.

Studies in the literature could be divided to 4 groups: cellular differentiation based,
exosome based, scaffold-biomaterials based and gene based studies. First group of
studies involve differentiation of iPSCs to smooth muscle cells (SMCs), epithelial cells
(ECs), keratinocytes. Mainly these iPSCs derived SMCs enhanced wound healing via
angiogenesis by increasing growth factors and cytokines such as bFGF, VEGF (1, 2),
cellular proliferation, survival of hiPSCs and macrophage polarization (2), collagen
deposition, macrophage infiltration (3), increased blood vessel density and growth
factors (4).

iPSCs derived exosomes-microvesicles improved wound healing by improved collagen |
and lll levels, reduced inflammation (5), thickening epidermis and increased collagen
deposition and a-smooth muscle actin (a-SMA) together with CD31 (6), increased
number of nerve fibers and a-SMA and CD31 (7). In another study they increased wound
healing by improved collagen-elastin deposition and vessel density (8).

Collagen scaffolds with hIPSCs derived SMCs healed wound by epidermal and dermal
thickening, enhanced cytokines and growth factors (9). Human skin substitute with
fibroblasts and keratinocytes improved wound healing by neovascularization, and blood
vessel invasion from wound bed (10).

When integrin 1 was knocked out in iPSCs, it resulted with improved iPSCs migration
and survival, angiogenesis, blood perfusion and consequently wound healing (11).
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Black pepper (Piper nigrum L), also known as the "king of spices,” is one of the most
popular spices in the world and is beneficial for health [1]. Black pepper seeds were
classified into four distinct types: green, black, red, and white. These variations are
determined by the level of ripeness at which the seeds are gathered, and the specific
processing procedure employed for the fruits[2,3]. In this study, methanol, ethanol,
dichloromethane, and n-hexane extracts were prepared using the maceration method for
red and white peppers. In vitro, the effects of the extracts on critical metabolic enzymes
including acetylcholinesterase (AChE) and butyrylcholinesterase (BChE) were investigated.
To determine enzyme inhibition in the extracts, half-maximal inhibitory concentration
values (IC50) were calculated. Tacrine was used as a positive control for both enzymes.
The experiments were performed in triplicate. The IC50 values of white pepper extracts
for AChE were 29.36+0.59 pg/mL for the ethanol extract and 22.87+0.93 pg/mL for the
methanol extract. The IC50 value for BChE was 10.97+0.83 pg/mL-71.44+1.45 pg/mL. In
contrast, the IC50 values of red pepper extracts for AChE were 45.59+0.89 pg/mL for
ethanol extract and 51.33+1.53 pg/mL for methanol extract, for BChE, it was calculated as
17.77+0.86 pg/mL- 92.4+2.54 uyg/mL. The n-hexane and DCM extracts did not inhibit
AChE activity.

According to the study results, it was determined that ethanol and methanol extracts of
white and red peppers had a more substantial inhibitory effect on AChE and BChE
enzymes than other extracts. It can be thought that including black peppers of different
colors in daily consumption can protect against chronic diseases such as Alzheimer's and
Parkinson'’s disease.
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The Chemical vapor deposition (CVD) is a widely used method in recent years to grow
graphene-like two-dimensional (2D) TMDC and metal oxide structures. In this study,
MoS2/MoQO2 composite thin films were fabricated using CVD growth sulfur and MoO3
powder sources at 750 °C. MoO2 structures with different thicknesses and 2D vertical
MoS2 structures on the surface were grown by CVD and the effect of different growth
time and distance between sulfur and MoO3 powder sources was systematically
investigated. It was observed that different growth conditions caused changes in the
morphology of the MoS2/MoO2 composite structures. Nanosheet, nanosheet and
nanowall structures grown horizontally and vertically were imaged by SEM. As the CVD
growth time increased, an increase in larger and thicker horizontal plate-like structures
was observed. In MoS2/MoO2 grown for less time, mixed vertical and horizontal
nanostructures were observed. The structural and cytochiometric changes of
MoS2/MoQO2 composite nanostructures were investigated by SEM-EDS as the distance
between the powder sources affects the variation of the CVD reaction zone. The
structural and optical properties of the grown composite structures were evaluated by
micro-Raman and photoluminescence spectroscopic analysis. 2H MoS2 peaks and
monoclinic MoO2 crystal structures were determined by XRD analysis. In addition,
chemical analysis of the MoS2/Mo0O2 composite structures grown by CVD was carried
out by XPS. abstract is a succinct summary of your study’s purpose, main point, method,
findings, and conclusions.
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Positive psychology aims to understand the factors that foster human well-being and
flourishing. Since its emergence, it has undergone significant transformation and growth.
This study seeks to present an overview of the past, present, and future perspectives of
positive psychology. In the early 2000s, positive psychology emerged as a response to
traditional psychology, which primarily focuses on psychological diseases, pathology and
dysfunction. Its early years were influenced by efforts to determine and understand the
elements that contribute to happiness, life satisfaction, fulfilment, and human functioning
by focusing on various concepts such as resilience, gratitude, flow, and character
strengths. In contemporary times, positive psychology has been applied to many
disciplines with extensive applications across diverse domains, including clinical
psychology, education, organizational psychology, and public health. Scholars and
practitioners continue to explore novel research avenues and practices within positive
psychology, investigating topics such as mindfulness, positive relationships, purpose in
life, and the cultural influences on flourishing and well-being. Various positive practices
like gratitude exercises, resilience- and mindfulness-based techniques, and strengths-
focused coaching have gained popularity as approaches for enhancing well-being,
flourishing, and optimal positive human functioning. The future of positive psychology
holds promise for further innovation and advancement. As the field continues to
progress, researchers are interested in uncovering the underlying mechanisms of well-
being, flourishing and positive functioning from an interdisciplinary perspective with
fields such as neuroscience, social work, sociology, economics, environment, and public
health.
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Earthquakes are natural disasters affecting the mental health of the general public, not
only survivors, within national borders in many aspects. The present study aimed to
investigate the mediating role of social support in the relationships between religiosity
and death distress. The study included 424 participants ranging in age from 18 to 65
years (mean = 3521 = 9.85) who were residing in Turkey and completed the self-
reported measures of social support, religiosity, and death distress, namely death anxiety,
death depression, and death obsession, using a web-based online format. The results
indicated that religiosity significantly predicted social support, indicating that individuals
reporting higher levels of religiosity also tended to report higher levels of social support.
Additionally, social support significantly predicted death distress, suggesting that higher
levels of social support were associated with lower levels of death distress. This suggests
that social support partially mediated the relationship between religiosity and death
distress, indicating that higher levels of religiosity were associated with higher levels of
social support, which in turn were associated with lower levels of death distress. These
findings underscore the importance of social support-based interventions that reduce
death distress in times of natural disasters. Post-disaster interventions should aim to
focus on the existing social support networks within religious communities while also
providing targeted strategies to diminish the symptoms of death distress and promote
well-being.

Keyword: Social support; religiosity; death anxiety; death depression; death obsession
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Advancements in Aluminium Alloys: The Future
Unfolded by in situ Powder Metallurgy
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As industries demand materials that offer a superior blend of mechanical strength,
lightweight properties, and corrosion resistance, the evolution of aluminium alloys
through innovative manufacturing techniques has become a focal point of materials
science research. This study delves into a comprehensive review of recent advancements,
synthesizing findings from leading studies to present a cohesive overview of the state-of-
the-art in aluminium alloy development. The review highlights how in situ powder
metallurgy has emerged as a pivotal technology, enabling the precise control of alloy
compositions and microstructures. This method facilitates the direct incorporation of
reinforcing phases during the alloy manufacturing process, leading to materials with
enhanced properties that are tailored for specific applications [1]. Our synthesis of the
literature reveals significant strides in achieving improved tensile strength, ductility, and
resistance to environmental degradation, thereby underscoring the potential of in situ
powder metallurgy to meet and exceed the performance benchmarks set by traditional
alloy fabrication methods. The review also identifies emerging trends and gaps in the
current research landscape, proposing directions for future investigation that could
further unlock the capabilities of aluminium alloys to address the complex challenges of
modern engineering applications. In conclusion, by reviewing the latest studies, this
study not only charts the progress in aluminium alloys facilitated by in situ powder
metallurgy but also sets the stage for the next leaps forward in materials science [2]. It
showcases the transformative potential of this approach, envisioning a future where
materials are not only stronger and more durable but also more harmoniously aligned
with the principles of sustainability and efficiency.
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Dementia and hearing loss are common conditions in the aging population and often
coexist [1]. Presbycusis means bilateral age-related hearing loss. In literal terms,
presbycusis means "old hearing" or "elder” hearing. It is defined as sensorineural hearing
loss caused by aging [2]. Dementia is a neurological condition characterized by the
gradual death of brain cells, resulting in a decline in cognitive functions or thinking skills.
Dementia is one of the leading causes of disability worldwide. It affects approximately
6.5% of the population over the age of 65. More than 135 million people are expected to
be affected by 2050. Unfortunately for people with dementia curative treatments are not
yet available. Current treatment strategies only improve symptoms and do not change
the course of the disease. However, we know that the risk of dementia decreases with
social changes, improvements in living conditions and good cardiovascular risk
management. Similarly, rehabilitation of hearing loss also reduces the risk of dementia
[3-9]. The relationship between cognitive changes and hearing loss is controversial in the
literature. Although some studies indicate that there is a relationship between hearing
loss and cognitive changes in people with cognitive impairment [10-12] on the contrary,
some other studies say that there is no relationship between them. [13-15]. With age,
mild or severe hearing loss may occur. If left untreated, moderate or greater hearing
losses affect communication. It can cause isolation from social life, depression and
dementia. These effects can be largely reversed with rehabilitative treatment. Hearing
aids, assistive listening devices, and cochlear implants can be applied. Hearing aids are
not used enough due to reasons such as cost and current social attitudes. Cochlear
implantation can be applied in cases where hearing aids do not provide benefit. Cochlear
implant application is the preferred treatment method that gives excellent results even at
the age of eighty [6].
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Oxazolidinones have a unique mechanism of bacterial protein synthesis inhibition and
constitute a relatively new class of antimicrobial agents. Oxazolidinones [1] have wide
usage areas due to their biological activities. In the last few years, interest in the synthesis
of oxazolidinones has increased considerably due to their biological activity. Optically
pure oxazolidinones [2] play key roles in the synthesis of different types of digse,
antibiotic, antidepressant, antihistamine, antifungal or antibacterial activities. Another
reason why compounds bearing the oxazolidinone ring have become the focus of
attention is that they inhibit protein synthesis, which is of great importance far living
things.
GENERAL PROCEDURE

This project, endoperoxide compounds were synthesized from 1,3-diene compounds
by photooxygenation method. Af ter the resulting endoperoxide compounds were
converted into hydroxy ketones with NEt3, oxazolidinone derivatives were synthesized
from a,B-unsaturated hydroxy ketones using CSI. The synthesis of biologically important
azide-derived oxazolidinone compounds from oxa compounds has been achieved in high
yields. After these steps, triazole molecules [3] will be synthesized from azide-derived
compounds by the click reaction
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Plants are integral to human well-being providing food, fiber, medicine, feed, industrial
material and ornamental and cultural services. Research has reported the role of plants in
enhancing the quality of human life. Their medicinal properties, nutritional value, air-
purifying abilities, and contribution to biodiversity make them vital for human well-
being.[1] Plants contain bioactive compounds such as flavonoids, alkaloids, terpenes, and
polyphenols that have demonstrated therapeutic properties. These compounds are called
secondary metabolites and may have antioxidant, anti-inflammatory, antimicrobial,
analgesic, and other beneficial effects on the body. [2,3]

In this study, the antioxidant and anti-Alzheimer properties of Chia (Salvia hispanica)
seed oil (CSO) were determined for the first time. Three different reduction (CUPRAC,
FRAP, and Fe3+ reducing) and two different radical scavenging methods were used to
determine the antioxidant properties of CSO.

It exhibited higher antioxidant activity than vitamins E and C in the CUPRAC method. In
the DPPH scavenging method, CSO showed higher activity than BHT, a standard
antioxidant. The anti-Alzheimer's disease properties of CSO were determined by
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inhibition of acetylcholinesterase (AChE) enzyme and its IC50 value (17.60 pg/mL) was
found to be close to the IC50 value of tacrine (8.82 ug/mL), the standard inhibitor of the
enzyme. Inhibition properties of a-glycosidase and human carbonic anhydrase Il (hCA II)
enzymes were also studied. It was understood that CSO inhibited both enzymes at a
lower rate than standard inhibitors. Also, total phenolic and flavonoid contents of CSO
were determined as 784.44 g gallic acid equivalent (GAE)/mL oil and quercetin 150.00
Mg quercetin equivalent (QE)/mL oil, respectively. In addition, LC-HRMS chromatography
application was performed to understand the phenolic content of CSO. It was
determined that isosacuranetin (29.07 mg/L oil) was the most abundant polyphenolic
compound in the structure of the plant. On the other hand, the amount of seven
polyphenolic compounds (Ascorbic acid, Fumaric acid, Rutin, Apigenin-7-glycoside,
Quercetin, Salicylic acid and Caryophyllene oxide) of the studied remained below the
detectable amount.
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Mustard is an annual plant belong to the Brassica species, a member of the Brassicaceae
family [1]. Although there are ten different species, three of them are widely grown
globally as the most gastronomically preferred species. These are yellow or white
mustard (Sinapis alba), black mustard (Brassica nigra), and eastern mustard (Brassica
Jjuncea), also known as Indian mustard [1]. The mustard plant is mostly used as a spice in
cooking. In addition, thanks to mustard seed oil has a diuretic effect, appetite stimulant,
stomach-soothing, expectorant, and waist and knee pain-relieving properties it is
frequently utilized in alternative medicine [2].

In this study, it was aimed to investigate the antioxidant, antiradical and anticholinergic
properties of water and ethanol extracts obtained from Sinapis alba and Brassica nigra
seeds. In addition, it was investigated the total phenolic and total flavonoid contents of
the extracts and determined the phenolic ingredients in the extracts by LC-MS/MS
technique. Radical scavenging activities of ethanol and water extracts of Sinapis alba and
Brassica nigra seeds were carried out by DPPH" free radical and ABTS'" cation radical
scavenging methods. Also, reducing powers of these extracts, with Cu®*-Cu* reducing
(CUPRAQ), Fe**-Fe®* reducing, and [Fe**-(TPTZ).]**-[Fe**-(TPTZ),]** (FRAP) methods were
evaluated, and they were compared with standards. According to obtained data, all
extracts showed reasonable antioxidant activity. For anticholinergic activity, AChE
inhibition studies were carried out and graphed and ICso values were determined. Finally,
the phenolic contents of the extracts were analyzed using the LS-MS/MS technique [3].
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Abstract

Enzymes, essential biocatalysts, govern numerous biological processes within living cells,
with cellulase standing out as a crucial type orchestrating the enzymatic hydrolysis of
cellulose. Cellulases are a group of intricate enzyme systems that primarily include endo-
glucanase, exo-glucanase, and B-glucosidase enzymes. They are pivotal players in the
hydrolysis of cellulose which is an insoluble, fibrous, crystalline complex biopolymer of
glucose. This hydrolysis process transforms cellulose into its end product, glucose, with
successive conversion steps involving the breakdown of cellulose molecules into shorter
polysaccharides and, ultimately, into monosaccharides. Cellulose hydrolysis is quite
important for many industrial processses. Therefore, cellulases show great potential in a
wide-ranging industrial application areas including food processing, textile and laundry
industries, biofuel production, paper and pulp manufacturing, and environmental
pollutant treatment.

Cellulases are widespread across plants, fungi, and bacteria; however, microorganisms
take precedence in industrial enzyme production due to their rapid growth, controllable
cultivation conditions, and advantageous enzymatic characteristics. In certain instances,
enzymes capable of functioning under extreme conditions may be necessary,
depending on the specific application area. To acquire such enzymes,
extremophilic organisms are actively sought after as the source of enzymes.
Therefore, this study focuses on screening, isolating and identifying an efficient alkaline
cellulase from extremophilic bacteria thriving in the basic pH environment of Lake Van to
evaluate its potential applications in various biotechnological processes.

Keywords: Microbial cellulase, alkaliphilic cellulase, cellulose, Bacillus pumilus, Lake Van
Introduction

Cellulose, a product of photosynthesis, stands as one of the most abundant
polymers on Earth [1]. Cellulases are complex enzyme systems represented by three
enzyme groups, endoglucanase (CMCase), exoglucanase and B-glucosidase [2] and have
pivotal roles in hydrolysis of cellulose polymers.
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Cellulase producer organisms can be found across different domains of life, however,
microorganisms take precedence in industrial enzyme production due to their rapid
growth, controllable cultivation conditions, and advantageous enzymatic characteristics.
Bacillus species such as Bacillus subtilis and B. pumilus, and Clostridium spp are among
the bacteria exhibiting cellulolytic activity [3]. Trichoderma reesei, Aspergillus niger and
Aspergillus oryzae, and some Penicillium strains are known as cellulase producing fungi
[4,5] and Saccharomyces spp. can also exhibit cellulolytic activity [6]. Among
actinomycetes, Streptomyces spp. have been reported to produce cellulase [7].

Microbial cellulases show great potential in a wide-ranging application such as textile
and laundry industries, biofuel production, food processing, paper and pulp
manufacturing, and environmental pollutant treatment [8]. These organisms have
adapted to diverse environments and contribute to the breakdown of cellulose in nature
by exhibiting cellulase production as part of their metabolic process. The diversity of
cellulase-producing microbes provides enzyme sources with different properties for
different applications in these industries, and the discovery of new cellulase-producing
microorganisms is of great importance for the advancement of biotechnological
applications and improvement of industrial processes to be carried out under different
conditions. For example, in industries such as laundry and detergent production,
alkaliphilic enzymes such as proteases, lipases and amylases are prefered [9,10,11].
Alkaliphilic cellulase are also advantageous due to their compatibility with alkaline
cleaning agents. These enzymes work effectively in the presence of detergents, ensuring
effective stain removal or biopolishing, and improving the overall performance of
cleaning products. Therefore, the objective of this research was to isolate alkaline
cellulase-producing bacteria suitable for prospective applications in alkaline
environments. To achieve this goal, Van Lake, characterized by elevated pH
values, was utilized as the source of alkaliphilic bacterial isolates.

Material and Methods
Materials

Carboxymethyl cellulose - agar was used to examine whether pure cultures have cellulase
activity based on cellulolytic zone formation. It was prepared by adding 1%
carboxymethyl cellulose to nutrient agar medium and pH was adjusted to 9. It was
sterilized by autoclaving at 121 °C at 1.5 atmospheric pressure for 15 min. Then, when
the medium cooled, it was transferred to sterile petri dishes and made ready for use.

Carboxymethyl cellulose - broth was used as a liquid cellulase production medium.
Carboxymethyl cellulose - broth contains 10 g CMC, 0.2 g MgS04.7H,0, 5 g NaCl, 10 g
peptone, 2 g yeast extract, 1 g K;HPO4 and 0.1 g CaCl,, pH 9. 100 mL each was
transferred to the flasks and sterilized by autoclaving at 121 °C at 1.5 atmospheres
pressure for 15 minutes.

WWwWw.icanas.org.tr

156


http://www.icanas.org.tr/

DNS solution was prepared by mixing two solutions. The first solution was prepared by
dissolving 1 g of DNS in 20 mL of 2 N NaOH and the second solution was prepared by
dissolving 30 g of Na-K-tartrate in 50 mL of pure water. It was used to stop the enzyme
reaction and to quantitatively determine the activity of the enzyme.

Congo Red (0.1%) was prepared by dissolving 0.1 g Congo Red in 100 mL distilled water.
It was used to determine cellulase activity on solid medium, to stain the medium and to
monitor zone formation.

Substrate solution was freshly prepared by dissolving 1% carboxymethyl cellulose in 50
mM Glycine-NaOH buffer. It was used as substrate for carboxymethyl cellulase (endo-[3-
1-4-glucanase) activity.

Methods
Sample Collection and Isolation of Bacteria

Water samples from Lake Van were taken in sterile falcon tubes. The samples were
inoculated directly or diluted in sterile phosphate buffer saline at various ratios and
plated in petri dishes containing nutrient agar. Samples were incubated at 30 °C for 3
days. Individual colonies were picked and streaked onto new nutrient agar plates for
purification. Glycerol stocks were prepared in nutrient broth containing 20% glycerol and
cryopreserved at -86 °C.

Selection of Cellulase Producing Isolates

Screening cellulase producing isolates was performed by qualitative cellulase activity
determination. In order to select the isolates with cellulase activity, pure cultures were
inoculated into carboxymethyl cellulose - agar medium and incubated at 30 °C for 48-72
hours. After incubation, 0.1% Congo red was poured onto the colonies to observe zone
formation and stained for 15 min. Then the stain was removed and the petri plate was
washed with 1 M NaCl solution for 30 minutes. The diameters of the cellulolytic zones
formed around the isolates were measured and the ones forming the widest zones were

determined [12].
Quantitative Cellulase Activity Assay

Isolates showing the widest cellulolytic zone formation on carboxymethyl cellulose - agar
were selected and incubated in 250 mL erlen mayers containing 100 mL carboxymethyl
cellulose - broth at 30 °C, 180 rpm for 24, 48, 72, 96 and 120 hours. At the end of
incubation, 2 mL of the cultures were taken and placed in eppendorf tubes. After
centrifugation at 6000 rpm and 4 °C for 10 min, the supernatant was separated from the
cell content and prepared to be used as crude enzyme. The substrate solution was
prepared by heating in a 35 °C water bath for 5 min before use. 0.5 mL of substrate
solution and 0.5 mL of crude enzyme were mixed and homogenized and incubated in a
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35 °C water bath for 30 min. At the end of incubation, 1 mL of DNS reagent was added to
the reaction mixture, boiled in water for 5 min and the reaction was stopped. The boiled
samples were allowed to cool at room temperature. The absorbance of the samples was
measured at 540 nm wavelength in a spectrophotometer [13] and carboxymethyl
cellulase activity was calculated according to the glucose standard graph. The amount of
glucose released as a result of the cellulase reaction was calculated by standard glucose
curve prepared with different concentrations of pure glucose. One unit of cellulase
activity (1 U) was evaluated as the amount of enzyme that produced 1 pmol glucose in 1
min under the assay conditions. Experiments were performed in three replicates.

Identification of Cellulase Producing Isolate

According to qualitative and quantitative cellulase activity determinations, the bacterial
isolate with the highest cellulase activity was selected and morphological (colony color
and shape, cell shape, Gram staining, KOH) and biochemical (oxidase, amylase, protease,
hemolysis, H,O, catalase, urease, lipase, asparaginase, glutaminase, maltose, etc.)
properties were determined by classical methods. Molecular characterizations of the
selected isolate were carried out through 16S rDNA sequence analysis.

Results

Isolation of Bacteria

As a result of the isolation studies, 60 isolates were obtained from Lake Van and used for
qualitative cellulase determination.

Determination of Cellulase Activities of the Isolates

As a result of qualitative cellulase activity determinations of the isolates on
carboxymethyl cellulose - agar, 19 cellulase producer isolates were selected. Figure 1
shows examples of isolates forming the widest cellulolytic zone. The most prominent
cellulolytic zones were observed in isolates coded V2 (7 mm), V3 (8 mm), V4 (4 mm), V7
(9 mm), VST (4 mm), VS13 (6 mm), VS15 (4 mm), VS20 (11 mm) and B6 (5 mm).

Figure 1. Cellulotic zones formed by the isolates obtained from Lake Van after
incubation in carboxymethyl cellulose - agar medium at 30 °C for 48 hours
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Quantitative Determination of Cellulase Activity of Bacterial isolates

Quantitative activity determinations were performed with 6 isolates (V2, V3, V7, VS13,
VS20 and B6) selected according to the zone diameters they formed on carboxymethyl
cellulose - agar. Isolates were incubated in NB medium for 24 hours to prepare a pre-
culture. At the end of incubation, 1 mL of the bacteria grown in nutrient broth medium
was taken and incubated in 250 mL flasks containing 100 mL carboxymethyl cellulose -
broth medium at 30 °C, 180 rpm for 120 hours. At the end of the incubation periods,
cellulase activity of the isolates was determined by DNS method and the isolate with the
highest activity was determined.
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Figure 2. Cellulase activities of Lake Van bacterial isolates during 120 hours of incubation
at 30 °C in CMC-B medium.
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Figure 3. Microbial growth of Lake Van bacterial isolates during 120 hours of incubation
at 30 °C in CMC-B medium
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Isolate V7 was selected as the best cellulase producer based on the zone diameter
formed in carboxymethyl cellulose - agar and the quantitative cellulase activity results
shown in Figure 2. Carboxymethyl cellulase activity of V7 isolate was found to be 0.079
U/mL after 96 h incubation. In Figure 3, the growth patterns of the isolates are given.

Identification of The Cellulolytic Isolate

The characterization of isolate V7 was firstly performed by classical methods. The motile
and bacillus-shaped V7 isolate was found to have Gram-positive cell wall structure and
small, smooth-edged, rod, cream colored colonies. It was positive for oxidase, hemolysis,
catalase, protease, lipase, KOH, asparaginase, maltose, L-arabinose, D-xylose and myo-
inositol and negative for amylase, glutaminase and urease.

The sequence obtained as a result of molecular characterization of the isolate coded V7
by analysis of the 16S rDNA region was compared with the sequences in the NCBI
database. The isolate was identified as Bacillus pumilus VLC7 and GenBank number
OR415888.1 was assigned for the isolate.

In the next stage of the study, the purification and characterization of the cellulase
obtained from Bacillus pumilus VLC7 will be performed and the potential
biotechnological applications of the enzyme will be evaluated.

Conclusions

In conclusion, our investigation into alkaliphilic isolates from Lake Van revealed
that among the isolates tested (V2, V3, V7, VS13, VS20, and B6), isolate V7
demonstrated the most extensive cellulolytic activity, forming the widest
cellulolytic zone and exhibiting the highest cellulase activity. Further analyses
identified isolate V7 as Bacillus pumilus VLC7 through classical and molecular
methods. The morphological and biochemical characteristics of B. pumilus VLC7
were determined, providing valuable insights into its Gram-positive, bacillus-
shaped, and cream-colored features, as well as its positive and negative reactions
to various enzymatic tests.

Moving forward, the subsequent phase of our study will focus on the purification
and detailed characterization of the cellulase enzyme derived from B. pumilus
VLC7. This crucial step will enable us to unravel the enzyme's functional
properties, shedding light on its potential applications in various biotechnological
processes. The anticipated outcomes will contribute to our understanding of the
cellulase's specific attributes and pave the way for evaluating its efficacy in
practical applications.
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Abstract

Amylase enzymes are a class of enzymes that hydrolyse the starch into simpler sugars
such as maltose and glucose. These enzymes are widely found in various organisms,
including plants, animals, and microorganisms. Among the diverse sources of amylase
enzymes, microbial enzymes, derived from bacteria and fungi, hold significant
advantages over their counterparts from plants and animals.

Microbial amylase enzymes offer versatility, stability, and scalability, making them
indispensable for a wide array of industrial applications. The aim of this study was to
investigate the efficient and economical production of amylase enzyme with a good
microbial source and the biotechnological application areas of the enzyme produced. In
line with this aim, firstly isolation of amylase producing bacteria from potatoes was
targeted. It was aimed to select and identify the best amylase producer among the
isolated amylolytic bacteria.

Keywords: Microbial amylase, starch, potato, Priestia megaterium
Introduction

Amylases, which hydrolyse starch into simpler sugars such as maltose and glucose, are
enzymes commonly found in a variety of organisms, including plants, animals and
microorganisms [1]. Among the diverse sources of amylase enzymes, microbial enzymes,
derived from bacteria and fungi, hold significant advantages over their counterparts from
plants and animals.

Microbial amylase enzymes exhibit several key advantages, including high stability under
a range of environmental conditions, such as pH and temperature fluctuations. This
stability makes them more adaptable for industrial applications where varying conditions
may be encountered. Additionally, microbial enzymes can be produced on a large scale
through fermentation processes, offering cost-effective and sustainable production
methods.
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The applications of microbial amylase enzymes span across various industries [2]. In the
food industry, these enzymes are essential for processes like baking, brewing, and starch
processing [3]. Amylases also find applications in the detergent industry, where they
contribute to the removal of starch-based stains [4]. Moreover, microbial amylases play a
crucial role in biofuel production by breaking down starch into fermentable sugars for
ethanol production [5].

In summary, microbial amylase enzymes offer versatility, stability, and scalability, making
them indispensable for a wide array of industrial applications. The aim of this study was
to investigate the efficient and economical production of amylase enzyme with a good
microbial source and the biotechnological application areas of the enzyme produced. In
line with this aim, firstly isolation of amylase producing bacteria from potatoe was
targeted. It was aimed to select the best amylase producer among the isolated amylolytic
bacteria.

Material and Methods
Materials

Starchy nutrient agar (SNA) was used for screening the amylase activity of the isolates. 20
g NA was dissolved in 1 L distilled water, 1% (10 g) soluble starch was added and
sterilized at 121 °C for 15 minutes at 1.5 atm pressure.

Starch (Substrate) solution (1%) was prepared by dissolving 1 g soluble starch in 100 mL
pH 7 sodium phosphate buffer.

Lugol solution was used to screen amylase activity on SNA medium containing 1%
soluble starch.

DNS (Dinitro salicylic acid) (1%) was used to determine the amount of reducing sugar
released as a result of the amylase enzyme reaction and to stop the reaction. 1 g DNS
was dissolved in 50 mL deionized water, then 30 g Na-K-Tartrate and 20 mL 2 N NaOH
were added and mixed thoroughly in a magnetic stirrer. The final volume was made up to
100 mL with distilled water [6].

Liquid amylase production (LAP) medium was used for quantitative amylase activity
determinations of the isolates. 3 g yeast extract and 10 g soluble starch were dissolved in
distilled water and the volume was completed to 1 L. Then 100 mL each was transferred
to 250 mL flasks and sterilized at 121 °C for 15 minutes at 1.5 atm pressure.

Sodium phosphate buffer (100 mM, pH 7.0) was prepared by dissolving 15,487 g
Na2HPO4.7H.0 and 5,827 g NaH2PO4.H-O in distilled water to a concentration of 100
mM. The final volume was completed to 1 L.
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Methods
Isolation of Bacteria from Potatoes

Bacterial isolates used in this study were isolated from potatoes. The samples were taken
in sterile glass tubes from potatoes kept in the refrigerator and at room temperature for
15 days. For bacterial isolation, potato pieces were mixed in distilled water in sterile glass
tubes, and dilutions were made at various ratios. Petri dishes containing NA medium
were inoculated dropwise. The inoculated petri dishes were kept in an oven at 30 °C for 3
days and the microorganisms that grew were screened for amylase activity. Colonies
thought to be different from the cultures growing on NA medium were isolated and
purified by inoculation on fresh NA media. Purified cultures were stored in glycerol
stocks at -80 °C.

Screening of Isolates for the Detection of Amylase-Producing Bacteria

For the screening of microorganisms producing the amylase enzyme, SNA media
containing 1% soluble starch were inoculated with isolates. They were incubated in an
oven at 30 °C for 1-3 days [7]. Bacterial colonies were stained with lugol solution.
Amylolytic zone formation was observed around bacterial isolates that hydrolyse starch
by synthesizing amylase enzyme. Bacterial isolates forming clear hydrolysis zone were
considered as amylase positive. The isolates with the largest zones were selected and
quantitative enzyme activity determination was performed with these bacteria.

Amylase Production in Liquid Media and Quantitative Amylase Activity Assay

Quantitative amylase activity determinations of amylase producers forming the widest
hydrolysis zone were measured spectrophotometrically according to their ability to
hydrolyse soluble starch used as their substrate. 1 mL of inoculum culture was inoculated
into 100 mL of LAP media and incubated at 150 rpm and 30 °C. Amylase activities were
checked for 4 days to determine the maximum level of amylase production.

After incubation, 1 mL of the liquid cultures were centrifuged at 6000 rpm for 10 minutes
to remove bacteria and the supernatant was used as crude enzyme solution. In the
sample tube, 0.5 mL of substrate solution and 0.5 mL of crude enzyme solution were
placed. In the control tube, 0.5 mL substrate solution and 0.5 mL buffer (0.1 M sodium
phosphate buffer, pH 7) were added. The prepared tubes were incubated in a water bath
at 30 °C for 10 min. After incubation, 1 mL of DNS solution was added to each tube to
stop the reaction and placed in boiling water for 5 minutes. The colour change in the
tubes in boiling water was observed depending on the amount of maltose released. The
tubes were removed from the boiling water and allowed to cool to room temperature.
The optical density (OD) of the tubes at room temperature was measured in a 540 nm
wavelength spectrophotometer (Shimadzu, Japan) and the enzyme activity was
calculated according to the maltose standard graph [6].
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Classical and Molecular Identification of Amylase Producer Isolate

Biochemical, morphological, and physiological tests were performed for the
identifications of the selected isolate by classical methods. Morphological tests included
the examinations of the colour and the shape of the colonies, the shape of the cells,
Gram reaction, and KOH reaction. Biochemical tests included oxidase, catalase,
haemolysis, urease, lipase, cellulase, protease, asparaginase, glutaminase activities in
addition to, arabinose, maltose, and xylose fermentation reactions. Molecular
identification of the selected isolate was performed by 16S rDNA sequence analysis. DNA
sequences obtained were compared with existing data using the Blast Search Program of
the National Center for Biotechnology Information (NCBI) data bank, similarities were
determined and GenBank numbers were obtained.

Results
Isolation of Bacteria from Potatoes

Forty bacteria were isolated from potatoes kept at room temperature and refrigerator for
15 days and pure cultures were prepared and stored in glycerol stocks at -80 °C.

Amylase Activities of the Isolates

The amylase production potential of 40 purified bacterial isolates was determined by
treatment with lugol solution after growth on SNA medium containing 1% soluble starch.
An amylolytic transparent zone was observed in 25% of the tested bacteria. Isolates B5
(18 mm), B19 (15 mm), B22 (21 mm), B27 (14 mm) and B31 (12 mm) shown in Figure 1
were selected according to the width of the zone diameters on solid medium and used
for quantitative amylase activity determination.

The 5 isolates with the largest amylolytic zone diameter in SNA were incubated in LAP
medium and amylase activity determinations were performed. Activity calculations were
made using the standard maltose graph. As shown in Figure 2, it was determined that the
isolate with the highest activity was isolate B22 with 0.76 U/mL.

Identification of The Amylase Producing Isolate

Among the isolates whose amylase activities were compared, the bacterium coded B22,
which formed the widest zone on SNA medium and had the highest activity in LAP
medium, was identified by classical methods and 16S rDNA sequencing as Priestia
megaterium strain SFA strain and received GenBank accession number OR415891.1.

Isolate B22 was observed to form cream coloured, shiny and round colonies and was
immobile. It was Gram (+), haemolysis (-), catalase (+), urease (-), lipase (-), cellulase (+),
asparaginase (+), and glutaminase (+). It was also able to ferment xylose, maltose, and
arabinose sugars.
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Figure 1. Amylolytic zones observed after 2 days of incubation on SNA at 30 °C with
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Figure 2. Amylase activities of bacterial isolates in liquid amylase production (LAP)
medium at 30 °C.

The next phase of the investigation will involve the purification and characterization of
the P. megaterium strain SFA amylase as well as assessment of the enzyme's possible
biotechnological uses.
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Conclusions

In conclusion, the isolation and identification of Priestia megaterium strain SFA from
potatoes have yielded valuable insights into its amylase production potential. Through
meticulous experimentation and analysis, isolate B22 emerged as a prominent candidate,
exhibiting significant amylase activity. The characterization of this strain opens avenues
for further research, particularly in understanding its enzymatic capabilities and exploring
potential biotechnological applications. The findings underscore the importance of
microbial diversity in natural environments and highlight the potential of bacterial
isolates for industrial and scientific purposes. Moving forward, the purification and
characterization of the P. megaterium SFA amylase hold promise for use in various fields.
This study represents a crucial step towards harnessing the enzymatic potential of
microorganisms for sustainable development and technological innovation.
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Abstract

Cichorium pumilum, a member of the Astreacea family, is a perennial bushy plant species
common to the Eastern Mediterranean region that produces blue or lavender blossoms.
Cichorium species have many bioactive components. In this study, the in vitro inhibitory
potentials of extracts of the aerial parts of C. pumilum prepared in solvents of different
polarities (water, ethanol, and ethyl acetate) on acetylcholinesterase (AChE),
butyrylcholinesterase (BChE), and a-amylase enzymes were investigated. According to
the results of the study, ethanol extract showed the highest inhibitory effect on both
AChE (1C50:10.86 pg/mL) and BChE enzymes (ICs0:18.05 pg/mL), respectively. Additionally,
it was found that the water extract demonstrated the most potent inhibitory impact on
a-amylase, with an ICsp value of 35.19 pug/mL. These findings indicate that the extracts
have anticholinergic and antidiabetic properties, emphasizing the need for further in vivo
investigations for the treatment of diseases caused by associated enzymes.

Keywords: Enzyme inhibition, acetylcholinesterase, butyrylcholinesterase, a-amylase
Introduction

Cichorium pumilum Jacq. is a member of the Asteraceae family. The Asteraceae family
has three subfamilies. These are the Barnadesioideae, Cichorioideae, and Asteroideae.
Cichorium species plants belong to the subfamily Cichorioideae. This family includes C.
intybus, C. endivia, C. bottae, C. spinosum, C. calvum and C. pumilum [1]. C. pumilum
(often known as chicory) has lavender or blue-colored flowers. It is a bushy perennial
plant occasionally referred to as dwarf chicory [2]. Cichorium species are widely used in
traditional medicine.

The chemical composition of Cichorium species consists of phenolic and polyphenolic
compounds, fatty and organic acids and essential oils. Furthermore, research on these
species has shown that they possess different pharmacological activities such as
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antioxidant, antiproliferative, anti-inflammatory, antibacterial, antihyperglycemic,
antidiabetic, and hepatoprotective effects [3].

In recent years, chicory has also been widely used in the food industry. This plant has also
long been consumed by people as a vegetable [4]. As an example, chicory roots have
gained popularity as a coffee replacement, replacing traditional brews in many parts of
the World [5]. One of the most important molecules found in chicory root, inulin, has
been the focus of a great deal of research about the prebiotic effect it displays [6]. C.
pumilum leaves are utilized in the Eastern Mediterranean regions for the treatment of
several health conditions, including diabetes, bacterial infections, poisoning, and
rheumatism [7].

Many chronic diseases, including diabetes and Alzheimer's disease, are linked to the
types and quality of foods consumed. In particular, secondary metabolites such as
phenolic structures of various plant-based products are reported to be beneficial against
such chronic diseases [8]. It is important to investigate the biological activity of Cichorium
Species consumed as food. Furthermore, phenolic compounds are known to influence
biological processes in cells by inhibiting certain metabolic enzymes.

Alzheimer's disease (AD) is a complex, progressive, and multifaceted neurological illness.
Cholinesterase inhibitor treatment for Alzheimer's disease patients improves cognitive,
behavioral, and functional symptoms [9]. However, because the inhibitory drugs utilized
have numerous negative effects, various natural inhibitors of the acetylcholinesterase
enzyme have been investigated.

Diabetes mellitus (DM) is a metabolic disease characterized by hyperglycemia due to a
lack of insulin or resistance. Herbal extracts and their ingredients have received wide
attention in clinical settings as safe antioxidants and potential inhibitors of important
metabolic enzymes. For example, a-glycosidase and a-amylase are critical digestive
enzymes involved in carbohydrate metabolism. They play a significant role in decreasing
high blood sugar levels (hyperglycemia) in diabetic patients [10]. Plants are traditionally
used to treat diseases, including diabetes. The species Cichorium endivia [11] and
Cichorium intybus [12,13], which belong to the Cichorium family, have been reported for
having antidiabetic effects.

The main objective of this study was to determine the possible inhibitory effects of
different polarity extracts (water, ethanol, and ethyl acetate) prepared from the aerial
parts of C. pumilum against AChE, BChE, and a-amylase enzymes. In the literature, it was
observed that studies investigating C. pumilum's inhibitory effect on enzymes associated
with Alzheimer's disease were limited. The purpose of evaluating these inhibitory effects
is to demonstrate the plant's potential antidiabetic and neuroprotective properties.

Material and Methods
Plant Materials
The Cichorium pumilum Jacq. plant used in this study was collected from the Hasanaga

region of Kahramanmaras in September 2022. The species identification of the plant was
made by _Asst. Prof. Alper UZUN (Kahramanmaras Sutcu Imam University, Faculty of
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Forestry, Tirkiye). It was deposited at the Kahramanmaras Sutcu imam University Faculty
of Forestry Herbarium (KASOF) with herbarium number KASOF-3903.

Extracts Preparation

The plant, which were pulverized in a laboratory grinder, were taken at 10 grams each
and mixed homogeneously with 200 mL of ultrapure water, ethanol, and ethyl acetate
solvents in a magnetic stirrer for 24 hours. Then, all extracts were filtered in turn. The
ethanol and ethyl acetate extracts were separated from their solvents using an
evaporator. The plant's water extract was frozen at 20°C and then lyophilized.

Acetylcholinesterase/ Butyrylcholinesterase inhibition studies

Water, ethanol, and ethyl acetate extracts of the aerial parts of C. pumilum were
examined for their effects on acetylcholinesterase and butyrylcholinesterase enzymes
using the Ellman method [14].

In the study, control tubes and sample tubes were prepared. Acetylthiocholine iodide/
butyrylthiocholine iodide, DTNB, Tris-HCl, purified water, AChE/BChE enzyme and
extracts were added to the tubes and mixed. After the reaction started, the mixtures'
absorbance was measured at 412 nm. The activity (%)-[extract] graph was drawn using
the obtained data. ICso values were calculated using the graph.

a-amilase inhibition studies

The antidiabetic potential of the plant was assessed by examining the inhibitory effects of
water, ethanol, and ethyl acetate extracts on the a-amylase enzyme. a-amylase inhibition
experiments were performed using previously reported methods [15].

Sodium phosphate buffer (10 mM, pH:6.9, 0.006 M NaCl) was prepared. The extracts were
diluted in ethanol to make stock solutions containing different concentrations. a-amylase
enzyme (1.5 pl enzyme) was prepared by dissolving in 10 ml sodium phosphate buffer.
The test tubes were filled with buffer, sample, and enzyme solutions and incubated for 25
minutes at 37°C. Next, a 1% starch solution was added to test tubes and incubated at
37°C for 25 minutes. After that, DNS solution was added, and all test tubes were placed
in a boiling water bath for 5 minutes. After the tubes were vortexed, their absorption was
measured to at 540 nm. The results were calculated as ICso values.

Result and Discussion

Many treatments used to relieve symptoms of disorders such as Alzheimer's, diabetes,
and obesity include the inhibition of metabolic enzymes [16]. In this context,
cholinesterases have been associated with several neurodegenerative diseases, such as
Alzheimer's disease. There has also been a lot of research on the metabolic enzyme
inhibition potential of pharmaceuticals and natural extracts.

This study was investigated the inhibitory effects of water, ethanol, and ethyl acetate
extracts of C. pumilum on the enzymes acetylcholinesterase, butyrylcholinesterase, and
a-amylase. The results are shown in Table 1 with ICso values.
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Table 1. The enzyme inhibition results (ICso values) of the extracts on AChE, BChE anda
a-amylase enzymes

AChE(ug/mL) BChE(pg/mL) a-amylase(pug/mL)
Compounds ICso r? ICso r? ICso r
Water extract 15.60 0.9654 30.15 0.9514 35.19 0.9923
Ethanol extract 10.86  0.9912 18.05 0.9346 44.32 0.9715
Ethyl acetate extract 29.26 0.9732 38.12  0.9596 59.55 0.9803

In this study, the ethanol extract shown significant inhibition on AChE/BChE, with ICs
values of 10.86 pg/mL (r* 0.9912) and 18.05 pg/mL (r*: 0.9346), respectively. Ethyl acetate
extract showed the weakest effect on both the AChE and BChE enzymes (Table 1).
Previous study has indicated that extracts obtained from the roots of Cichorium intybus L.
exhibit a potent inhibitory effect on the AChE enzyme [17]. As can be seen in the study,
extracts containing significant phytochemicals are thought to inhibit cholinesterase
enzymes and may be useful in the treatment of neurodegenerative illnesses.

Inhibition of AChE/BChE and a-amylase enzymes plays important roles in the treatment
of Alzheimer's disease, hyperglycemia, and diabetes [18]. In this study (Table 1), it was
found that the water extract of C. pumilum exhibited the most effective inhibitory effect
against a-amylase. However, ethyl acetate extract demonstrated the lowest inhibitory
effect against a-amylase. In another study, water extract of Cichorium endivia leaves also
showed inhibitory effect on the a-amylase enzyme [11]. The results of this study are in
agreement with previous studies on the inhibition effects of different cichorium species
on a-amylase activities.

Conclusions

The study found that extracts of C. pumilum at different polarity inhibited AChE, BChE,
and o-amylase enzymes. These findings indicate that C. pumilum has potential
neuroprotective and antidiabetic properties. The results will contribute to a better
knowledge of C. pumilum's biological activities and will help in the search for promising
natural therapeutic agents, particularly for the treatment of chronic illnesses like
Alzheimer's disease and diabetes.

Acknowledgement: The authors would like to thank _Asst. Prof. Alper UZUN for his
support in species identification. This research was supported by the Kahramanmaras
Sutcu Imam University Scientific Research Projects Coordination Unit, Tlrkiye (Project
Number: 2024/3-32 UKSP)
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with Different Contaminants: Bacterial
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Nowadays, the soil has been subjecting excessive contamination all over the World
because of uncontrolled industrialization. Considering the increasing world population, it
is obvious that the need for food will increase day by day and humanity will face hunger
[1]. In this context, recovering non-arable agricultural lands because of different
contaminants such as aliphatic and aromatic hydrocarbons, chlorinated solvents,
pesticides, and heavy metals is a vital necessity [2]. For this reason, researchers have
intensely focused on bacterial bioremediation due to the bacteria's adaptation to all
conditions such as extreme hot or cold, acidic or basic, contaminated with harmful
chemicals, without nutrients, the advantages of their adaptation, their degrading or
remediating capability of the contaminants [3]. It is aimed to give an overview of
bacterial bioremediation (its advantages and disadvantages, application areas, etc.) in this

paper.
Key words: non-arable, bioremediation, heavy metal, bacteria
Introduction

Nowadays, the global soil pollution has become one of the major threats to the
ecosystem and the world population [1]. The main causes of the soil pollution are the
substances such as toxic heavy metals, petroleum, and polythenes produced by the
different industries including mining, electricity and battery generation, textile industry.
The soil is the basis of the life, as the soil provides habitat for millions of organisms
including bacteria, fungi, plants, animals, human beings. The continuation of the food
chain, which is essential for the survival of all living things, is because the soil is a suitable
environment for the growing of plants by serving as nutrient element reservoir [2]. The
human population is globally estimated to be 8 billion by 2050 and 11 billion by 2100,
respectively. As a result of excessively increasing world population and industrialization, it
is obviously seen that not only natural life but also people will be in danger of food
shortage and hunger in the future [3]. Anyway, the non-degradable pollutants such as
heavy metals, polythenes, and polychlorinated biphenyls cause many health diseases
such as cancer, damages of nervous system, liver, and kidney because of their mutagenic
and oxidant effects [4]. At this point, the researchers have been giving great attention to
protect arable soils and remediate non-arable soils, which play a vital role to produce
food and feed the growing global population [5].
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In the past, there have been used conventional remediation methods including physical
(excavation, landfilling, and washing) and chemical methods. Physical remediation
methods are high costly and time consuming. Chemical remediation methods mostly use
large amounts of chemicals and produce toxic products [6-8].

Among different strategies to remediate the contaminated soils, bioremediation defined
as degradation of pollutants via biological mechanisms, is the most promising approach
because of many advantages such as being effective, cost effective, environment-friendly,
and practical. The bioremediation processes have been performing by using algae, fungi,
and bacteria to remove, degrade or render harmless the pollutants [9, 10]. Bacteria have
great biodiversity with the ability to adapt almost every environments, which are
extremely cold, hot, acidic, basic, salty, contaminated, etc. To utilize bacteria in
bioremediation is more advantageous than the others as they can be used in every
different environmental conditions and support insect control, nutrient recycling, and
plant growth promotion with bioremediation [11-14].

The different application methods of bacterial bioremediation are adding bacteria or
bacterial metabolites (enzymes, biosurfactants, etc.) into the contaminated soils to
reduce or transform the contaminants [15]. Although adding bacterial metabolites to the
soil for its remediation yields in a very short time, its sustainability is challenging as
continuous addition of metabolites to the environment is required to continue the
process. Therefore, the most preferred method is the direct addition of bacteria with
bioremediation potential to the contaminated soil or providing the best possible
conditions for the used bacteria in the remediation process [15, 16]. Biostimulation and
bioaugmentation are the most common methods used in in situ bioremediation.
Biostimulation is to increase and stimulate the natural microorganism population with
the bioremediation potential by optimizing bacterial living conditions via nutrient
addition, aeration, supplying optimum temperature and pH [17]. The main advantage of
this method is that the process is performed by indigenous bacteria that are perfectly
adapted to the environment and well distributed within the soil. On the other hand, the
main disadvantage is that growth promotion of the other bacteria with no
bioremediation potential and then formation creating a competition between the useful
bacteria and the useless bacteria for the process. The difficulties in distributing the
necessary factors such as nutrients, oxygen, etc. evenly in the environment is another
disadvantage [18].

In some cases, the native indigenous bacteria have no pathway to dispose of the
contaminants and applying biostimulation does not provide any benefit recover the soil
or the population size may not have enough individuals to show its effect on soil
remediation. Therefore, if the indigenous bacterial population is not sufficient,
bioaugmentation should be preferred instead of biostimulation. In biougmentation
process, the indigenous or exogenous microbial culture that can neutralize or degrade
the contaminants and generally isolated from contaminated environment is added in to
soil. The success of this approach depends on the properties of bacterial cultures such as
their survival in hostile and contaminated area, viability during storage and maintaining
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genetic stability, competitiveness with indigenous microorganisms, mobility through the
soil pores [18].

The researchers have been still trying with great interest to increase the efficiency of
bioremediation processes. Recently, some studies have indicated to use combination of
bioaugmentation and biostimulation methods mostly results in higher remediation rates.
Because the addition of appropriate bacteria to the soil and their stimulation for the best
performance by optimizing their requirements will speed up the amerolization process of
the soil. In addition, the used bacteria can be genetically modified by gene engineering
techniques to increase their ability yield [19, 20].

Conclusions

Bioremediation is a more environment-friendly, cheaper, and promising method than
physical and chemical remediation methods to recover non-usable and contaminated
agricultural lands. The two different bioremediation approaches, bioaugmentation and
biostimulation, have advantages and disadvantages relative to each other. However, it is
seen that it would be useful to choose the method of bioremediation or to combine two
methods regarding the properties of the soil and contaminant. In addition, to ensure
continuity of the soil remediation, it is vital to determine by laboratory and field trials
essential nutrient needs (carbon, phosphorous, iron, carbonates, nitrogen, oxygen or
another electron acceptor) and optimum conditions (temperature, pH, salt concentration)
for bacterial growth and activating. The method of bioremediation and the bacteria to
be to utilize should be chosen according to the obtained results from the optimum
conditions experiments for bacteria. Because, the more the optimum conditions needed
by the bacteria parallel the natural state of the contaminated soil, the more efficient,
inexpensive and effortless the bioremediation process will be.

In conclusion, it is a clear fact that the researchers will continue to conduct new research
to increase bioremediation efficiency in the future.
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Abstract

Lung cancer is a type of cancer that causes 2.2 million new cases and 1.8 million deaths in
2020, leading cause of cancer-related deaths in both men and women. [1]. Most lung
cancer patients are diagnosed in advanced stages where the chance of treatment is
difficult. Up to now, imaging techniques and treatment options are being enhanced to
decrease lung cancer mortality. Due to the toxic effects of conventional cancer treatment
methods on healthy cells, bioactive phytochemicals have recently attracted great
attention for their medical uses [2]. B-Arbutin is a hydroquinone-B-D-glucopyranoside
phytochemical commonly found in plants [3]. Since B-Arbutin does not have side effects
such as irritation and sensitivity, it is commonly used as a skin whitening agent [4]. In
addition, it also has biological properties such as anti-oxidant, anti-microbial, anti-
inflammatory and anti-cancer [5]. This study was aimed to determine the effect of [3-
Arbutin on apoptosis and cell cycle in A549 and H1299 lung cancer cells. For this
purpose, A549 and H1299 lung cancer cells were cultured. The WST-1 test was used to
identify the optimum dose of B-Arbutin on A549 and H1299 cells. To determine the
apoptotic and cell cycle effects, flow cytometry was performed. Statistical significance
level was accepted p<0.05. According to the these data, the doses of B-Arbutin were
found to be 4,060 mM and 3,879 mM for the A549 and H1299 cells, respectively, at the
24h. It has been observed that B-Arbutin induces apoptosis in lung cancer cells
(p<0,0001 for A549 cell line, p<0,0001 for H1299 cell line) and arrests the cell cycle at the
G1 stage for A549 and H1299 cell lines. As a result of this study, it can be said that B-
Arbutin reduces cell viability in lung cancer cells and induces apoptosis through the
caspase 3/7 pathway.

Keywords: Lung cancer, B-Arbutin
Introduction

Lung cancer has high morbidity and mortality rates and ranks among the most prevalent
forms of cancer, globally. Based on histological categorization, lung cancer is classified
into two main types: small cell lung cancer (SCLC) and non-small cell lung cancer (NSCLC)
[6]. SCLC is a high-grade neuroendocrine tumor that accounts for approximately 15% of
all lung cancers. It is characterized by high proliferative rate, early metastasis and poor
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prognosis [7]. NSCLC is the most common subtype of lung cancer, comprising around
85-90% of all cases. NSCLC consists of many subtypes, including lung squamous
adenocarcinoma, lung squamous carcinoma, and large cell lung cancer [8]. The
prevalence of lung cancer is elevated in nations with a high prevalence of tobacco
consumption, with tobacco use being responsible for over 80% of lung cancer cases.
Other risk factors for lung cancers are secondhand smoke, asbestos, air pollution and
arsenic [9]. Treatment of lung cancer in the early stages is surgical resection of the tumor
along with adjuvant therapy. Treatment methods used in advanced disease stages are
chemotherapy and radiotherapy. Chemotherapy agents used in the treatment of lung
cancer have limitations such as nonspecific targeting, low bioavailability, and the
development of drug resistance. Although there are many treatment methods for lung
cancer, these treatment methods still face great difficulties. Therefore, there is a need to
develop new and effective treatment strategies for lung cancer [10]. Natural compounds
are bioactive molecules obtained from plants and show high levels of bioavailability.
They have unique chemical structures and have higher levels of potency than
synthetically produced compounds [11]. In recent years, natural products have begun to
be used as drug derivatives in traditional medicine and studies have been carried out to
evaluate these compounds. Numerous studies have shown that natural compounds can
provide anticancer effects against the mechanisms that cause lung cancer development
[12]. Arbutin is a compound with a structure in which a D-glucose molecule is linked to
hydroquinone. It can appear in the form of a-, -, or y-. B-Arbutin is a natural compound
obtained from plants such as wheat, grapes and bearberry, where the B anomer of D-
glucose is bonded to hydroquinone (Figure 1) [13]. B-Arbutin inhibits melanin formation
and tyrosinase activity in skin cells without affecting cell proliferation. It can also
accelerate the excretion of melanin, thus reducing skin pigmentation. It does not show
side effects such as toxicity, irritation or sensitivity. So it can be a cosmetic product as a
cream formulation [14]. In addition, it can be used in the treatment of urinary tract
infections and as an antioxidant. Also, B-Arbutin has anti-inflammatory and anti-tumor
activities [15]. In vitro studies have demonstrated that B-Arbutin has a cytotoxic effect
against many cell lines such as bladder, bone, brain, breast, cervical, colon, stomach, liver,
prostate and skin cancer [5]. In this study, the effects of B-Arbutin were determined on
apoptosis and cell cycle in lung cancer cell lines, in parallel with the studies in the
literature.

Materials and Methods
Cell culture

Human lung cancer cell lines A549 and H1299 were obtained from American Type
Culture Collection (ATCC). A549 cell line was cultured in high glucose DMEM medium
(Dulbecco's Modified Eagle Medium) (Capricorn) containing %10 FBS (Fetal Bovine
Serum) (Capricorn) and 1% penicilin streptomycin at 37°C and 5% CO. conditions. H1299
cell line was cultured in RPMI (Capricorn) medium containing %10 FBS and 1% penicilin
streptomycin at 37°C and 5% CO. conditions. Passage was performed when the density
of cells reached 80-90%. Trypsin-EDTA (Gibco) was used to detach cells while passaging.
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Isolation of B-arbutin

B-arbutin was purified from the aerial parts of Onobrychis buhseana collected from
Nakhchivan region. The dried and ground plant sample was extracted by maceration with
an ethanol solvent and then separated into fractions by thin layer and silica gel column
chromatography methods. B-arbutin was highly purified from the sub-fractions, its
chemical structure was characterized by TH and 13C NMR spectroscopic methods [16].

Preparation of B-Arbutin

B-Arbutin was prepared by dissolving in dimethyl sulfoxide (DMSQO) as a 100 mM stock
solution. It was tested at 24th and 48th hours at concentrations 0, 2.5, 5, 10, 20, 30 mM
respectively.

Cytotoxicity Analysis

WST-1 test was performed to determine the effective doses of B-Arbutin on A549 and
H1299 cell lines. A549 and H1299 cells were seeded in 96-well plates and B-Arbutin was
applied to the cells at 2.5, 5, 10, 20, 30 mM concentrations, respectively. 10 uL of WST-1
solution (Cayman Chemical) was added to each well and the cells were incubated at 37°C
for 2-4 hours. In the final stage of the test, measurements were made at 450 nm
wavelength on the Thermo Varioskan device. Inhibitory dose (ICso value) that inhibit 50%
of the cells were calculated in the Graphpad Prism 9.1.0 program.

Annexin V/PI Analysis

B-Arbutin was applied to A549 and H1299 cells at doses of 3,879 mM, 4,060 mM
respectively and treated for 24h. At the end of incubation, cells were detached with
Trypsin-EDTA. After that, collected cells were washed with PBS and binding buffer was
added at a 1:1 ratio. Cells were placed in a 12x75 mm polystyrene tube. Then, 1X Annexin
Binding buffer and 5 pl Annexin V-Fluorescent Isothiocyanate (Annexin V-FITC) and
Propidium lodide (PI) were added to each tube. The cells were incubated at room
temperature for 15 minutes and then measurements were made with an ACEA novocyte
flow cytometry device (Agilent). After the analysis, the living cells were evaluated as PI (-),
Annexin V (-); early apoptotic cells were evaluated as PI (-), Annexin V (+); Late apoptotic
cells were evaluated as PI (+), Annexin V (+), and necrotic cells were evaluated as Pl (+),
Annexin V (-).

Caspase 3/7 Analysis

TheAat Bioquest Cell Meter Caspase 3/7 Activity Apoptosis Assay Kit was utilized to
demonstrate that A549 and H1299 cells use the caspase 3/7 apoptotic pathway. A549
and H1299 cells were treated with B-Arbutin and incubated. After incubation, collected
live and dead cells were studied according to the Aat Bioquest Cell Meter Caspase 3/7
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Activity Apoptosis Assay protocol. Measurements were made on the ACEA Novocyte
(Agilent) flow cytometry device.

Cell Cycle Analysis

B-Arbutin was applied to A549 and H1299 cells at doses of 3,879 mM, 4,060 mM
respectively and treated for 24h. At the end of incubation, cells were detached with
Trypsin-EDTA and centrifuged in PBS. The cells were fixed with 70% ethanol at 4°C for 20
minutes and then washed twice with PBS. To stain the DNA, the cells were treated with
propidium iodide (PI). To achieve the best DNA resolution, the cells were treated with
RNase, since PI can also attach to double-stranded RNA. Then the cells were exposed to
a solution of 40 mg/mL of PI, 0.1% NP-40, and 20 mg/mL of RNase A for 30 minutes at
4°C in the dark. The DNA content of both the control and B-Arbutin treated cells were
measured with an ACEA novocyte flow cytometry device (Agilent).

Results
Determination of the effective B-Arbutin dose in A549 and H1299 lung cancer cells

B-Arbutin was applied to A549 and H1299 lung cancer cells at doses of 0, 2.5, 5, 10, 20,
30 mM at the 24th and 48th hour and the appropriate cytotoxic dose for the cells was
determined.

According to WST-1 results, the viability rates for A549 cells treated with B-Arbutin for 24
hours at concentrations of 0, 2.5, 5, 10, 20, 30 mM were %100, %57.71, %36.12, %29.29,
%14.76, %13.06, respectively. For A549 cells treated with B-Arbutin for 48 hours at
concentrations 0, 2.5, 5, 10, 20, 30 mM, the viability rates were %100, %48, %36, %30.15,
%12.27, %7.46, respectively (Figure 2).

For H1299 cells treated with B-Arbutin for 24 hours, the viability rates were %100, %57,78,
%42,39, %15,98 %13,41, %12,47 at concentrations of 0, 2.5, 5, 10, 20, 30 mM, respectively.
For H1299 cells treated with B-Arbutin for 48 hours, the viability rates were %100, %45,
%35.3, %18.2, %16.12, %13.51 at concentrations of 0, 2.5, 5, 10, 20, 30 mM, respectively
(Figure 3).

Based on these findings, it was determined that the appropriate B-Arbutin dose for A549
and H1299 cells were 4.060 mM and 3.879 mM at the 24h, respectively.

Determination of the effects of B-Arbutin on the cell viability and apoptosis of A549
and H1299 cells by Annexin V/PI Analysis

To determine the effects of B-Arbutin on apoptosis and cell viability in A549 and H1299
cells, flow cytometry was performed using propidium iodide (Pl) and Annexin V/FITC. The
cells were divided into two groups: the control group and the -Arbutin tretated group.

WWwWw.icanas.org.tr

182


http://www.icanas.org.tr/

B-Arbutin-treated A549 and H1299 cells showed a significant increase in apoptosis
compared to the control group (p<0,0001 for A549 cell line, p<0,0001 for H1299 cell
line). Additionally, a significant decrease in cell viability was observed in [B-Arbutin-
treated A549 and H1299 cells compared to the control group (p<0,0001 for A549 cell
line, p<0,0001 for H1299 cell line) (Figure 4, 5).

Determination of the effect of B-Arbutin on A549 and H1299 lung cancer cell death
by caspase 3/7 Analysis

After Annexin V/PI analyses, caspase 3/7 activation was examined in control group, B-
Arbutin treated A549 cells and B-Arbutin treated H1299 cells by flow cytometry. It was
observed that caspase 3/7 activity was significantly increased in A549 and H1299 cells
treated with B-Arbutin compared to the control group (p<0,0001 for A549 cell line,
p<0,0001 for H1299 cell line) (Figure 6).

Determination of the effect of B-Arbutin on cell cycle in A549 and H1299 cells

The changes of cell cycle in A549 and H1299 cells were observed by flow cytometry after
treatment with B-Arbutin. The percentage of control cells for the A549 cell line was 59.01,
23.50, 15.38 for the G1, S, and G2 phases, and 83.25, 12.31, 4.11 for the B-Arbutin treated
A549 cells, respectively. The percentages of control cells for the H1299 cell line were
4498, 37.61, 16.70 for the G1, S, and G2 phases and 61.17, 30.37, 8.35 for the B -Arbutin
treated H1299 cells respectively. According to these findings, it can be said that B -
Arbutin arrests the cell cycle at the G1 stage for A549 and H1299 cell lines (Figure 7).

CONCLUSION

In this study, the effects of B-Arbutin on apoptosis and cell cycle in A549 and H1299 lung
cancer cells were demonstrated. B-Arbutin has been observed to induce apoptosis and
arrest the cell cycle in A549 and H1299 cells. It has been determined that B-Arbutin
shows very effective results when applied to lung cancer cells.
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Figure 1. Structure of B-Arbutin
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Figure 2. Cell viability graph of A549 cells treated with different concentrations of f-
Arbutin for 24h and 48h.
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Figure 3. Cell viability graph of H1299 cells treated with different concentrations of [3-
Arbutin for 24h and 48h.
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Figure 4. Determination of the effects of B-Arbutin on apoptosis in A549 and H1299 lung
cancer cells.
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Abstract

Bladder cancer is a type of cancer that results in high morbidity and mortality rates. It
ranks among the top ten most prevalent cancers globally. The incidence of bladder
cancer is influenced by demographic shifts, including population expansion and aging
[1]. Currently, treatment modalities for bladder cancer include radical or transurethral
resection of the bladder and lymph nodes, complemented by chemotherapy and
radiotherapy [2]. Natural products obtained from plants act important roles in drug
discovery due to their wide chemical diversity and complex structures. These products
serve as leading compounds in the treatment of many health problems such as cancer,
infectious diseases, inflammation and pain [3]. llicic acid is a natural compound
belonging to the sesquipertene lactone group [4]. There are very few studies published in
the literature about ilicic acid. It has been suggested that ilicic acid and its derivatives
may have anti-cancer and anti-inflammatory effects [5]. In this study we aimed to
investigate the effects of ilicic acid on apoptosis and cell cycle in different stages of
bladder cancer cells. Therefore HTB-9 and HT-1376 bladder cancer cells were cultured.
The WST-1 test was used to determine the optimal dose of ilicic acid on HTB-9 and HT-
1376 cells. Flow cytometry was performed to define the apoptotic and cell cycle effects.
Statistical significance levels were accepted as p<0.05. According to the these data, the
doses of ilicic acid were found to be 0.3874 mM and 1.287 mM for the HTB-9 and HT-
1376 cells, respectively, at 24h. It has been investigated that ilicic acid induces apoptosis
in bladder cancer cells (p<0.0001 for HTB-9 cell line, p<0.0001 for HT-1376 cell line) and
arrests the cell cycle at the G2 and S stages for HTB-9 and HT-1376 cell lines, respectively.
In conclusion, it was observed that ilicic acid reduces cell viability in bladder cancer cells
and induces apoptosis through the caspase 3/7 pathway.

Keywords: Bladder cancer, llicic acid, Apoptosis, Cell Cycle
Introduction

Bladder cancer is a type of cancer that shows high morbidity and mortality rates. 573,278
people were diagnosed with bladder cancer in 2020 according to the World Health
Organization. By 2040, the number is expected to roughly double. The bladder wall
consists of 5-7 layers of epithelial cells containing umbrella cells called urothelium on the
surface and connective tissue and muscle bundles underneath these cells. Urothelial cells
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are the main source of bladder cancer and account for approximately 95% of the entire
disease [6]. Urothelial carcinoma consists of two main groups with different clinical
outcomes and treatment options: non-muscle-invasive bladder cancer and muscle-
invasive bladder cancer [7]. A number of risk factors have been identified for bladder
cancer. Risk factors other than geography and age vary between genders. The most
common of these risk factors are carcinogens exposed to smoking [8]. For non-muscle-
invasive bladder cancer, resection of the tumor is performed followed by immunotherapy
with intravesical Bacillus Calmette-Guerin (BCG) vaccine and intravesical chemotherapy.
The treatment option for muscle-invasive bladder cancer is multimodal therapy, including
neoadjuvant chemotherapy and radical cystectomy. For advanced disease, the best
treatment method is cisplatin-based chemotherapy [9].

Today, anticancer drugs show toxicity not only against tumor cells but also against
normal cells. Therefore, studies have led to the search for drugs that are toxic to cancer
cells but have no effect on normal cells. Since plants are sources of materials with high
biological activity, they have been used as part of alternative medicine in many parts of
the world. In addition, many anticancer drugs isolated from plant sources have been
tested on various cell lines, experimental animals and included in clinical studies. There
has been a noticeable increase in the number of natural compounds discovered in recent
years [10].

Sesquipertene lactones are secondary metabolites found in plants. They are found in
more than 5000 known plants in the plant kingdom. They are most commonly found in
the Asteraceae family. A limited number of studies in the literature have focused on the
anti-cancer and anti-inflammatory effects of sesquipertene lactones. Traditional medical
studies have led to the use of sesquiterpene lactones as active ingredients for treatments
such as diarrhoea, burns, cognition and neurodegeneration [11]. llicic acid is a natural
compound belonging to the sesquiterpene lactone group. llicic acid is one of the main
components of the aireal parts of plants. llicic acid has anti-inflammatory properties. Its
anti-cancer feature has been reported in only one study in the literature. In the study, it
was reported that ilicic acid showed a cytotoxic effect against SK-MEL melanoma and
A549 lung cancer cell lines [12], [13], [14]. In this study, we determined the effects of ilicic
acid, a phytochemical from the sesquiterpene lactone group, on cytotoxicity, apoptosis
and cell cycle in non-muscle-invasive HTB-9 and muscle-invasive HT-1376 bladder cancer
cell lines.

Materials and Methods

Cell culture

The human bladder cancer cell lines HTB-9 (non-muscle-invasive), and HT-1376 (muscle-
invasive) were gifted from Dr. Serap Erkek Ozhan from the Ozhan Lab at izmir

Biomedicine and Genome Center. HTB-9 and HT-1376 cells were cultured in RPMI 1640
and DMEM with high glucose, respectively, supplemented with 10% fetal bovine serum
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and 1% penicillin. The cells were maintained at 37°C in a humidified environment
enriched with 5% CO..

Isolation of llicic Acid

llicic acid was isolated from the aerial parts of the /Inula viscosa. The dried and ground
herb sample (500 g) was macerated with ethanol (1.5 L) for 24 hours and filtered. After
repeating the same procedure five times, the filtrates were combined. After ethanol was
removed by a rotary evaporator, the obtained extract (98 g) was fractionated by silica gel
column chromatography (CHCls:acetone (90:10)). Crystallization occurred when (11.7 g)
acetone was added to the sub-fractions 26-55. The nuclear magnetic resonance (NMR)
chemical structure of the crystals, which were thoroughly washed with acetone, was
characterized as ilicic acid (210 mq). llicic acid was highly purified from the sub-fractions,
its chemical structure was characterized by 'H and *C NMR spectroscopic methods
(Figure 1).

llicic acid: '"H-NMR (dmso-d6, 400 MHz): & (ppm) 5.98 (d, J=1.09, H13a), 5.52 (s, H13b),
2.48 (m, H7a), 1.86 (bd, J=12.44, H6), 1.59 (m, H1), 1.56 (m, H9), 1.43 (m, H2), 1.28 (m, H8),
1.16 (dt, H3), 1.03 (m, H5), 0.91 (s, H15), 0.81 (s, H14).

BC-NMR (dmso-d6), 100 MHz): & (ppm) 168.9 (C12), 147.1 (C11), 122.3 (C13), 70.7 (C4),
54.8 (C5), 45.0 (C9), 43.6 (C3), 41.1 (C1), 40.2 (C7), 34.7 (C10), 27.8 (C8), 26.8 (C6), 23.1
(C15), 20.4 (C2), 19.2 (C14).

Figure 1. Chemical structure of ilicic acid
Preparation of Ilicic Acid

llicic acid was prepared by dissolving in dimethyl sulfoxide (DMSO) as a 10 mM stock
solution. It was tested at 24h and 48h at concentrations of 0, 0.1, 0.2, 0.5, 1, 1.5, 2, 3 mM.

WST-1 test
WST-1 was performed to evaluate the impact of ilicic acid on the viability of bladder

cancer cells HTB-9 and HT-1376. The cells were seeded into 96-well plates at a
concentration of 2 x 10 cells per well and incubated for 24h. After incubation, llicic acid
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was applied to the cells at the concentrations of 0, 0.1, 0.2, 0.5, 1, 1.5, 2, 3 mM for 24h
and 48h. After the treatment period, 10 pl of WST-1 (Cayman Chemical, 10008883) was
added to each well and incubated for 4h. Then the absorbance was measured at 450 nm
using an ThermoVarioskan Microplate Reader. The data was analyzed using GraphPad
Prism 9.1.0 software to calculate the inhibitor doses (ICso) needed to achieve 50%
inhibition of cell viability.

Apoptosis Assay

For the apoptosis assay, HTB-9 and HT-1376 bladder cancer cells were seeded into 6-well
plates. The cell lines were treated with ilicic acid at the following concentrations; 0.3874
mM for HTB-9, and 1.278 mM for HT-1376 bladder cancer cells. After the incubation
period, the dead cells were collected. The cells adhered to the plate were detached using
trypsin-EDTA. After that, all cells were collected, washed with PBS, and the concentration
was adjusted to 1 x 10° cells in 100 ul. Then, the resulting cell solution was transferred
into 12x75 mm polystyrene tubes, and 5 pl of Annexin V-FITC and propidium iodide (PI)
were added along with 1X Annexin Binding Buffer. After incubating at room temperature
for 15 minutes, the cells were analyzed using an ACEA Novocyte (Agilent) flow cytometry
device. The flow cytometric analysis allowed us to differentiate cell populations. The cells
that tested negative for both Pl and Annexin V were classified as alive, while those testing
negative for Pl but positive for Annexin V were categorized as early apoptotic cells. Cells
that were positive for both Pl and Annexin V were classified as late apoptotic, and cells
that tested positive for Pl but negative for Annexin V were considered necrotic.

Caspase 3/7 Activity Assay

TheAat Bioquest Cell Meter Caspase 3/7 Activity Apoptosis Assay Kit was utilized to
demonstrate that HTB-9 and HT-1376 cells use the caspase 3/7 apoptotic pathway. HTB-
9 and HT-1376 cells were treated with ilicic acid at the concentrations of 0.3874 mM and
1.278 mM, respectively and then incubated. After incubation, collected live and dead cells
were studied according to the Aat Bioquest Cell Meter Caspase 3/7 Activity Apoptosis
Assay protocol. Measurements were made on the ACEA Novocyte (Agilent) flow
cytometry device.

Cell Cycle Assay

HTB-9 and HT-1376 cells, both treated with ilicic acid and untreated were harvested
using trypsin-EDTA, then centrifuged and resuspended in PBS. The cells were fixed
initially by incubating them with 70% ethanol at 4°C for 20 minutes and then washed
twice with PBS. To stain the DNA, the cells were treated with propidium iodide (Pl). To
achieve the best DNA resolution, we treated the cells with RNase. Then, the cells were
exposed to a solution of 40 mg/mL of PI, 0.1% NP-40, and 20 mg/mL of RNase A for 30
minutes at 4°C in the dark. After that, the DNA content of both the control and ilicic acid
treated cells were measured with an ACEA novocyte flow cytometry device (Agilent).
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Results
Effective Ilicic acid dose in HTB-9 and HT-1376 bladder cancer cells

HTB-9 and HT-1376 bladder cancer cells were treated with ilicic acid at doses of 0, 0.1,
0.2, 0.5, 1,15, 2, 3 mM at the 24h and 48h, respectively and the appropriate cytotoxic
dose for the cells was determined.

The viability rates for HTB-9 cells treated with ilicic acid for 24 hours at concentrations of
0,0.1,0.2,0.5, 1, 1.5, 2,3 mM were 100, %77.06, %58.17, %19.12, %18.59, 1%7.53, %14.34,
%12.4 respectively. For HTB-9 cells treated with ilicic acid for 48 hours at concentrations
0,0.1,0.2,0.5, 1, 1.5, 2, 3 mM, the viability rates were %100, %70.03, %45.2, %20.02, %18,
%15.3, %13.2, %10 respectively (Figure 2).
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Figure 2. The effect of various concentrations of llicic acid on the cell viability of HTB-9
cells.

For HT-1376 cells treated with ilicic acid for 24 hours, the viability rates were %100, %97,
%89, %49.89, %47.62, %41.17, %29.83, %23.34 at concentrations of 0, 0.1, 0.2, 0.5, 1, 1.5,
2, 3 mM, respectively. For HT-1376 cells treated with ilicic acid for 48 hours, the viability
rates were %100, %88, %47.3, %45.4, %40, %33.2, %25 %20 at concentrations of 0, 0.1,
0.2,0.5, 1, 1.5, 2, 3 mM, respectively (Figure 3).
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Figure 3. The effect of various concentrations of llicic acid on the cell viability of HT-1376
cells
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The effects of ilicic acid on the cell viability and apoptosis of HTB-9 and HT-1376
bladder cancer cells by Annexin V/PI Analysis

Flow cytometry analysis was performed using Annexin V/FITC and propidium iodide (Pl)

to determine the effects of ilicic acid on apoptosis and cell viability in HTB9 and HT1376
cells.
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Figure 4. Determination of the effects of ilicic acid on apoptosis in HT-1376 and HTB-9
bladder cancer cells.

llicic acid treated HTB-9 and HT-1376 cells showed a significant increase in apoptosis
compared to the control group (p<0,0001 for HTB-9 cell line, p<0,0001 for HT-1376 cell
line). Additionally, a significant decrease in cell viability was observed in ilicic acid treated
HTB-9 and HT-1376 cells compared to the control group (p<0,0001 for HTB-9 cell line,
p<0,0001 for HT-1376 cell line) (Figure 4, 5).
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Figure 5. Determination of the effects of ilicic acid on cell viability in HTB-9 and HT-1376
bladder cancer cells.
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The effect of ilicic acid on HTB-9 and HT-1376 bladder cancer cell death by caspase
3/7 Analysis

According to the caspase 3/7 analysis, it was observed that caspase 3/7 activity was
significantly increased in HTB-9 and HT-1376 cells treated with ilicic acid compared to
the control group (p<0,001 for HTB-9 cell line, p<0,0001 for HT-1376 cell line) (Figure 6).
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Figure 6. Determination of the effects of ilicic acid on cell viability in HTB-9 and HT-1376
bladder cancer cells.

The effect of ilicic acid on cell cycle in HTB-9 and HT-1376 bladder cancer cells

The changes of cell cycle in HTB-9 and HT-1376 bladder cancer cells were observed by
flow cytometry after treatment with ilicic acid. The percentage of control cells for the
HTB-9 cell line was 54.94, 32.37, 6.74 for the G1, S, and G2 phases, and 44,21 , 30.39,
25.41 for the ilicic acid treated HTB-9 cells, respectively. The percentages of control cells
for the HT-1376 cell line were 56.55, 29.24, 7.8 for the G1, S, and G2 phases and 51.01,
39.91, 8.95 for the ilicic acid treated HT-1376 cells respectively. According to these
findings, it can be said that ilicic acid arrests the cell cycle at the G2 stage for HTB-9 and
S stage for HT-1376 bladder cancer cells (Figure 7).
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Figure 7. Effects of ilicic acid on cell cycle in HTB-9 and HT-1376 bladder cancer cells.
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Conclusion

This study was aimed to investigate the effects of ilicic acid on the apoptosis and cell
cycle in the HTB-9 and HT-1376 bladder cancer cells. llicic acid has a very notable effect
on the apoptosis and the cycle of the HTB9 and HT1376 bladder cancer cells. There is a
limited of study in the literature about the effects of ilicic acid on cancer cells. So that the
study is preliminary for showing the apoptotic and cell cycle effect of ilicic acid on
bladder cancer cells.
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Determination of Herniarin Effects on Apoptosis
and Cell Cycle in Pancreas Ductal Adenocarcinoma
Cells

B.E. Oz Bedir’
'Ankara Yildirim Beyazit University Medical Faculty, Ankara, Tirkiye, ORCID: 0000-0002-0596-834X

The third most common cause of cancer-related mortality is pancreatic cancer. Pancreatic
cancer primarily manifests as pancreatic ductal adenocarcinoma (PDAC) [1]. Before 2040,
PDAC is expected to overtake colorectal cancer, overtaking only lung cancer as the
primary cause of lung cancer. Because of the disease's rapid local growth and early
systemic dissemination, this condition has a bad prognosis. Only 10-15% of individuals
have local disease at presentation, compared to 50-60% with distant metastatic disease
and 25-30% with regional disease [2]. The disease's rising prevalence highlights the
pressing need to find and apply fresh treatment approaches that will help the majority of
patients [3]. Herniarin (7-methoxycoumarin) is a member of the coumarin family and is
known for its ability to regulate cellular processes. It also has anti-bacterial, anti-
inflammatory, anti-oxidant, and anti-cancer activities [4]. The aim of this study is to
determine of herniarin effects on apoptosis and cell cycle in pancreas ductal
adenocarcinoma cells. In this study, PANC1 and MIA PaCa-2 cells were cultured. The
WST-1 test was used to perform the optimum dose of Herniarin on pancreas ductal
adenocarcinoma cells. Moreover, to determine the apoptotic and cell cycle effects of
Hernarin on pancreas ductal adenocarcinoma cells, flow cytometry was conducted.
Statistical significance level was accepted as p<0.05. According to the findings, Herniarin
doses were found to be 221.9 uM and 190.6 uM for PANC1 and MIA PaCa-2 cells at the
24h, respectively. Herniarin stimulates apoptosis in pancreas ductal adenocarcinoma cells
(p<0.0001 for PANCT1 cells, p<0.001 for MIA PaCa-2 cells) and arrests the cell cycle at S
and G2 phase for MIA PaCa-2 and PANC1 cells, respectively. As a result of study,
Herniarin decreases cell viability and stimulates apoptosis via caspase 3/7 pathway in
pancreas ductal adenocarcinoma cells.

Keywords: Pancreatic cancer, Herniarin, Apoptosis, Cell cycle
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Introduction

Pancreatic cancer (PC) ranks seventh in the world in terms of cancer mortality and is the
12th most common disease worldwide. It is also linked to a significant number of years
lost to death; in 2017, its disability-adjusted life years were estimated to be 9.1 million
worldwide. Because of its poor survival rate and extremely aggressive behavior, it
continues to pose a serious worldwide health threat [5] Pancreatic ductal
adenocarcinoma (PDAC) is the predominant kind of pancreatic cancer, accounting for
over 90% of cases. Pancreatic cancer is the clinical term for adenocarcinoma, a malignant
tumor developed in the epithelial cells of glandular structures in the pancreatic ductal
cells. Despite being the 10th most frequent disease, PDAC is the seventh main cause of
cancer death worldwide due to the dismal survival rates [6]. Surgery, chemotherapy, and
radiation therapy are examples of current standard of care treatments that are still only
partially successful because PDAC has shown a strong resistance to these modalities.
Furthermore, although early surgical resection may be a curative treatment, 80% of
patients who get surgery experience a recurrence of the illness, and PDAC usually
manifests in a late stage due to nonspecific symptoms. Recent developments in
immunotherapy and targeted medicines have caused a paradigm change in the way
cancer care is treated [7].

Phytochemicals have regained prominence in the cancer drug research sector in recent
times, owing to their remarkable efficacy and minimal toxicity. Several coumarin
derivatives against cancers, including pancreatic, stomach, and colon tumors have been
reported [8]. Herniarin (7-methoxycoumarin) is one of the coumarins, which are specific
secondary metabolites obtained from plants that may have medicinal properties (Figure
1). Herniarin, a member of the coumarin family found in a wide range of plants, has a
variety of biological characteristics [9], [10]. Herniarin's function in controlling important
cellular processes highlights its potential as a cancer agent because of its benzopyran-2
one ring structure [11].

X
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Figure 1. Chemical structure of herniarin.
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This study aimed to examine the effect of herniarin on PDAC cells. The effects of
herniarin on the cell viability of PDAC cells were investigated, and the effects of herniarin
on the cell cycle were examined.

Materials and Methods
Reagents and chemicals

All chemicals for the herniarin extraction and isolation processes was bought from
Tekkim and Isolab. Trypsin-EDTA (Gibco), DMEM (Dulbecco's Modified Eagle Medium)
(Capricorn), PBS (Bioshop), FBS (Fetal Bovine Serum) (Capricorn) and DMSO (Merck) were
used for growing the cells. WST-1 assay (Cayman Chemical) was used for cytotoxicity
experiment.

Plant material

The aerial parts of the cultivated plant A. dracunculus L.(Asteraceae) were collected from
the Erzurum (Turkey) center in June 2020. A sample of the plant has been preserved in
the Atatlrk University herbarium (ATA-9783) [12].

Isolation of herniarin

The 500g dried and ground herb sample was macerated in 1.5 L of methanol for 24 hours
before being filtered. The filtrates were mixed after five iterations of the same process.
The resulting extract (57 g) was fractionated using silica gel column chromatography
(ethylacetate-methanol10:0, 9:1, 8:2, v/v) following the removal of methanol using a
rotary evaporator. From the subfractions (14-25), herniarin (130 mg) was refined using
crystal structure. 1D, 1H, and 13 CNMR spectra were used to analyze the herniarin's
chemical structure. The TH and 13C NMR spectra of herniarin are provided in our earlier
research [10].

Cell culture

The pancreatic ductal adenocarcinoma cell lines PANC1 and MIA PaCa-2 were obtained
from American Tissue Cell Culture (ATCC). PANC-1 and MIA PaCa-2 are cell lines
commonly used for pancreatic cancer. It is known that both MIA PaCa-2 and PANC-1 are
poorly differentiated and PANC-1 is derived from a patient with metastasis, but the
metastatic status of the patient from which MIA PaCa-2 is derived is unclear [13]. The
cells were grown in high-glucose DMEM supplemented with 1% penicillin and 10% fetal
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bovine serum. The cells were kept in a humidified atmosphere with 5% CO. enrichment
at 37°C. The sub-confluent cultures were subcultured using trypsin-EDTA (0.25% trypsin)
in accordance with the manufacturer's instructions once they had attained an 80-90%
density. An Olympus IX73 microscope was used to take all of the microscopy images.

WST-1 assay

WST-1 assay was used to evaluate the effect of herniarin on the viability of pancreatic
ductal adenocarcinoma cell lines PANC1 and MIA PaCa-2. All cells were seeded into 96-
well plates at a concentration of 2x10* cells per well and incubated them for 24h and
48h. Then, all cells were washed with PBS and treated them with herniarin at different
concentrations (0, 5, 10, 50, 100, 250, 500, 1000 uM) for 24h and 48h. After process, 10 ul
of WST-1 solution was added to each well. Next, cell-containing wells were placed in a
CO: incubator and incubated them for 4 hours at 37°C. Then, the plate was measured the
absorbance at 450 nm using a spectrophotometer. The inhibitor dosages (ICso) required
to induce 50% inhibition of cell viability were determined by analyzing the data collected
with GraphPad Prism 9.1.0 software.

Apoptosis assay

PANC1 and MIA PaCa-2 cells were seeded into 6-well plates for apoptosis assay.
Herniarin treatment was done 221.9 uM for PANC1 cells and 190.6 uM for MIA PaCa-2
cells. The dead cells were collected after the incubation period and Trypsin-EDTA was
used to detached from the surface. Then, all cells were collected and washed with PBS.
The final volume was adjusted to 1 x 10° cells in 100 ul. Following that, the cell solution
was put into 12 x 75 mm polystyrene tubes, and 1X Annexin Binding Buffer, 5 pl of
Annexin V-FITC, and propidium iodide (Pl) were added. 15 minutes later, the cells were
analyzed using an ACEA NovoCyte flow cytometry device from Agilent. According to our
earlier research, cells that tested negative for Annexin V but positive for Pl were classified
as early apoptotic cells, whereas those that tested negative for Pl but positive for Annexin
V were classified as living cells. Cells that tested positive for Pl but negative for Annexin V
were categorized as necrotic, whereas those that tested positive for both substances
were categorized as late apoptotic.

Caspase 3-7 activity assay
Cells were seeded as 5x10° cells per well in 6-well plates and incubated overnight.

Herniarin added 221.9 uM for PANC1 cells and 190.6 uM for MIA PaCa-2 cells. Then, all
cells were collected in 0.5 ml of medium and subsequently incubated for an hour at 37°C
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with a caspase 3-7 detection reagent. The cells were then washed and resuspended in 0.5
mL of assay buffer. The NovoCyte D3000 (Agilent) flow cytometry device was used to
detect the activity of caspase 3-7 in the cells.

Cell cycle analysis

PANC1 and MIA PaCa-2 cells with treated/untreated with herniarin were detached using
trypsin-EDTA. Then, cell suspension was centrifuged and resuspended in PBS. After fixing
the cells for the first time, they were twice washed with PBS and then incubated with 70%
ethanol for 20 minutes at 4°C. Propidium iodide (PI), a fluorescent dye, was applied to the
cells in order to stain the DNA. The cells were incubated for 30 minutes at 4°C in the dark
with a solution containing 40 mg/mL of PI, 0.1% NP-40, and 20 mg/mL of RNase A. Then,
DNA content of both the control and treated cells were measured using a flow
cytometer.

Statistical analysis

Statistical analyses were performed using the GraphPad Prism 9.1 software. Student'’s t-
test was used for pairwise comparisons. Also, the two-way ANOVA test was used to
compare the levels across two categorical variables. The statistical significance was
accepted as p<0.05.

Results

Cytotoxic effects of herniarin for PANC1 and MIA PaCa-2 cells

The optimal cytotoxic dose for PANC1 and MIA PaCa-2 pancreatic cancer cells was found
by applying herniarin at 0, 5, 10, 50, 100, 250, 500, and 1000 pM on the 24th and 48th
hour of incubation. According to WST-1 results, the viability rates for PANC1 cells treated
with Herniarin for 24 hours at concentrations of 0, 5, 10, 50, 100, 250, 500 and 1000 uM
were found 100%, 96.81%, 92.22%, 91.05%, 73.51%, 42.61%, 25.25% and 19.2%
respectively. For PANC1 cells treated with herniarin for 48 hours, the viability rates were
100%, 85.09%, 75.06%, 54.08%, 37.97%, 35.04%, 29.5% and 25.76%, respectively, at
concentrations of 0, 5, 10, 50, 100, 250, 500 and 1000 uM. For MIA-PaCa cells treated
with herniarin for 24 hours at concentrations of 0, 5, 10, 50, 100, 250, 500 and 1000 uM,
the viability rates were 100%, 93.96%, 87.41%, 82.96%, 72.23%, 37.95%, 23.03% and
19.06%, respectively. Herniarin treatment for 48 hours at doses of 0, 5, 10, 50, 100, 250,
500, and 1000 pM resulted in 100%, 85.31%, 84.53%, 49.29%, 37.23%, 34.88%, 26.47%,
and 21.71% viability rates for MIA-PaCa cells. Based on the provided results, the Herniarin
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optimal doses for PANC1 and MIA-PaCa pancreatic cancer cells were determined to be
221.9 uM and 190.6 uM, respectively, at the 24h (Figure 2A-B).
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Figure 2. The effect of various concentrations of herniarin on the cell viability. A) The
effect of various concentrations of herniarin on the cell viability of PANC1 cells. B) The
effect of various concentrations of herniarin on the cell viability of MIA PaCa-2 cells.

The Impact of herniarin on apoptosis and cell viability in PANC1 and MIA PaCa-2
cells

To determine the effects of herniarin on apoptosis and cell viability in pancreatic cancer
cells, flow cytometry was performed using propidium iodide (Pl) and Annexin V/FITC. The
cells were divided into two groups: the control group and the herniarin-treated group. A
significant increase in apoptosis was observed in herniarin-treated pancreatic cancer cells
compared to control groups. However, a more significant increase was observed in
PANC1 cells than in MIA-PaCa cells. (for PANC-1; p<0.0001, for MIA-PaCa; p<0.001)
(Figure 3). Additionally, a significant decrease in cell viability was observed in PANC1 and
MIA-PaCa cells treated with herniarin. However, the decrease in PANC1 cells was found
to be more significant than in MIA-PaCa cells (for PANC1; p<0.001, for MIA-PaCa;
p<0.01) (Figure 4).
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Figure 3. The effect of herniarin on apoptosis in PANCT and MIA PaCa-2 cells. A) %
apoptotic rate of PANC1 and MIA PaCa-2 cells. Herniarin stimulates apoptosis in PANC1
and MIA PaCa-2 cells (for PANC-1; p<0.0001, for MIA-PaCa; p<0.001). B) The percentages
of early and late apoptotic cells, necrotic cells and cell viability were analyzed using flow

cytometry. Annexin V-PI staining was performed following herniarin treatment in PANCT

and MIA PaCa-2 cells.
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Figure 4. Herniarin reduces cell viability in PANC1

p<0.001, for MIA-PaCa; p<0.05).

and MIA PaCa-2 cells (for PANC-1;

After Annexin V/PI analyses, caspase 3/7 activation was examined in the control group

and herniarin-treated groups by flow cytometry. Significantly increased caspase 3/7
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activity was observed in the herniarin-treated group compared to the control group (for
PANCT; p<0.0001, for MIA-PaCa; p<0.001) (Figure 5).
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Figure 5. Caspase 3/7 activation as an apoptotic marker in PANC1 and MIA PaCa-2 cells.
A) Herniarin effects caspase 3/7 acitivities significantly in PANC1 and MIA PaCa-2 cells
(for PANCT1; p<0.0001, for MIA-PaCa; p<0.001). B) Caspase 3/7 activities in these cell lines
were analyzed by flow cytometry.

Determination of the effect of herniarin on cell cycle in PANC1 and MIA PaCa-2
cells

Following the treatment of herniarin, flow cytometry was used to evaluate alterations in
the cell cycle of PANC1 and MIA PaCa-2 cells. At various phases of the cell cycle,
herniarin causes cell cycle arrest. For the G1, S, and G2 phases of the PANCT1 cell line, the
percentage of control cells was 37.51, 37.53, 24.64, and for the PANC1 herniarin group, it
was 36.73, 22.69, and 38.95. For the G1, S, and G2 phases of the MIA PaCa-2 cell line, the
percentage of control cells was 56.53, 26.61, 16.14, and for the MIA PaCa-2 herniarin
group, it was 41.17, 35.61, and 20.93, respectively. These findings show that herniarin
triggers G2 arrest in PANC1, S arrest in MIA PaCa-2. These findings demonstrate the
potency of herniarin in the cancer cell cycle (Figure 6).
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Figure 6. Effect of herniarin on cell cycle.

Conclusions

There will undoubtedly be an increase in pancreatic cancer cases in the coming years.
Molecular research into the treatment of pancreatic cancer must accelerate given the
disease's high mortality rate and the difficulty of early diagnosis. In this study, it was
determined that herniarin reduces cell viability on pancreatic cells and increases cell
death by inducing apoptosis. With this study, it is thought that herniarin will be a
promising agent in the treatment of cancer.
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Abstract

Wind energy is one of the most important renewable energy sources that is used widely
around the world. The increase in energy demand and fossil fuel emissions has led to an
increase in studies on renewable energy. This study analyses and compares blades
designed with different airfoils and optimization methods in small wind turbines. In the
study, open source QBlade software was used. NACA 4412, NACA 4415, NACA 2415 and
NREL S822 airfoils, which are frequently used by researchers in small-scale wind turbines,
were preferred as airfoils. When the results obtained are evaluated, it can be seen that
the blades with the NREL 822 airfoil give better results in small wind turbines.

Keywords: Blade Optimization, Wind Turbine Blade Design, QBlade, Blade Analysis
Introduction

Wind energy is one of the most important renewable energy sources that are extensively
used worldwide. The increase in energy demand and fossil fuel emissions has led to an
increase in studies on renewable energy. Many researchers from the industrial sector are
working on different designs to increase the efficiency and performance of wind turbines.
The use of renewable energy sources has a promising future in reducing emission values.
In order to meet the increasing energy demand, it has become imperative to increase the
use of clean and efficient energy. Unlike fossil fuels, renewable energy sources are
constantly renewed by natural processes and offer an environmentally friendly alternative

[1].

For many years, energy needs of people have been met from non-renewable fossil fuels
such as coal, oil and natural gas. However, the limited nature of these resources and their
negative effects on the environment during their extraction and use have led researchers
to search for alternative energy sources that do not harm the environment. There is a
global trend towards renewable energy sources. However, it shows that the dependence
on fossil fuels in some sectors will continue until 2050 [2]. However, diverse renewable
energy sources hold great promise for reducing dependence on traditional fossil fuels.
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Wind energy, one of the renewable energy sources, stands out as an advantageous
solution especially in large-scale systems. Wind energy plays an important role in the
global transition to renewable energy use, especially with its cost competitiveness in high
wind regions [3]. The large capacity wind turbines have designs that are accepted by
universally with high efficiency systems. However, there is no recognized wind turbine
with an optimum design, especially at low wind speeds and rpm.

Researchers have conducted many studies on different blade geometries in order to
obtain maximum kinetic energy from the wind [4]-[6]. In order to increase the efficiency
of the blades, different optimization methods and effective designs are needed. The
efficiency of wind turbines increases with the ability of the blades to capture wind energy.
Factors such as wind speed, tip speed ratio, Reynolds number, airfoil geometry, number
of blades and blade length are factors in blade designs.[7]. Understanding and
optimizing these parameters is critical to improving the efficiency of wind turbines.

Many different software can be used in blade designs and simulation processes. Software
such as Ansys Fluent, QBlade, FAST, Blade Comp are commonly used. Among these
software, QBlade software is the most frequently used application where fast results can
be achieved. Researchers have concluded that the results obtained from QBlade software
in the studies conducted in this field are highly consistent with the experimental data [7].
QBlade is an open-source software that provides a comprehensive solution for the
design, simulation, and aerodynamic calculations of horizontal and vertical axis wind
turbine blades. Betz [8]and Schmitz (Glauert) [9]theories are used in blade optimization.

In this study, a comparative analysis of different airfoils and optimization methods for a
wind turbine with a capacity of 2 kW was carried out. In the study, blade designs and
analyses were performed with QBlade software. Blade profiles (NACA 4412, NACA 4415,
NACA 2415 and NREL S822) which are preferred by researchers at low capacities were
selected as blade profiles. Betz and Schmitz methods have been used in wind turbine
blade optimization and examined comparatively.

Theoretical Formulation

The Blade Element Momentum (BEM) method is recognized as a fundamental method
for examining the aerodynamic properties of wind turbine blades. In the BEM method,
the blade is divided into sections and the forces acting on each section are calculated
separately. The parameters used in the calculations of horizontal axis wind turbines are
explained below. Aerodynamic lift and drag forces on the blades are calculated using Eq.
(1) and Eq. (2).
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Where, p., (kg/m?) is the air density, V., (m/s) is wind speed, F; (N) is lift force, F; (N) is
drag force, and A (m?)is the cross section area. In wind turbines, the power factor is
calculated by dividing the power output by the wind power. The power factor is affected
by many factors such as mechanical efficiency, gearbox efficiency, generator efficiency
and electrical efficiency [5]. The power factor is calculated using Eq. (3) and Eq. (4).

_ _ Fgen
Co = oova @)
'[jqenzzp"qvoga(l_a)z 4)

Where a is defined as the axial induction factor. This factor represents the reduction in
wind speed between the free flow and the turbine rotor. Based on this, the power
coefficient can be rewritten as in Eq. (5).

C,=4a(l—a) ()

The power that can be obtained from wind turbines is calculated using Eq. (6).

1
P=-pAViC, 6)

Analysis and optimization of blade

In this study, the airfoils previously used in different studies were preferred. The airfoils
were selected to have operating characteristics especially at low turbine capacities. Cross
sections of the selected airfoils are presented in Figure 1.

01 02 0.3 0.4 0.5 0.6 0.7 0.8 09 1.0

Airfoil Design Module

Foil Name Thickness (%) at (%) Camber (%) at (%) Points LE Flap (deg) Shaw Ponts Centerine Style
1 NACA 2415 1492 29.80 200 40.90 0t 0.00 v
2 NACA 4412 194 29.50 4.00 40.50 200 0.00 v e e
3 NACA 4415 149 30.10 400 40.60 201 0.00 v
4 NREL 5822 16.00 39.20 190 39.20 66 0.00 v e e e s

Figure 1. Airfoils and cross-sectional views used in the study
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In Qblade software, NACA profiles are included in the software infrastructure. The
coordinates of the profiles other than the NACA profile were defined in the software and
included in the comparison. After defining the airfoils, lift and drag coefficients should be
computed to be used in the calculations. In this study, airfoils were analysed for Reynolds
number 1000000 and free flow turbulence value Ncrit=0,9. Aerodynamic polar plots
provide information about the lift and drag forces of an airfoil at different angles of
attack. The lift and drag forces of the airfoils for the specified values are presented in
Figure (2).
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Figure 2. Lift and drag forces of airfoils

In order to make optimization in airfoil designs, it is necessary to know at which angles of
attack the airfoils have the maximum glide ratio (Cl/Cd). In cases with high glide ratio, the
power that can be obtained from the blade will be higher. Therefore, the angle of attack
with maximum glide ratio should be computed for each airfoil. Figure (3) shows the glide
ratios of the airfoils at different angles of attack. The analyses are performed for cases
where the angle of attack varies from -5° to 30°.

When the results in Figure (3) are analyzed, it is seen that NACA 4412, NACA 4415 and
S822 profiles reach the maximum glide ratio at 5° and NACA 2415 profile at 7°. 4412
profiles have the highest glide ratio with 131,08. The results obtained here were used to
optimize the blades.
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Figure 3. Glide ratios of the airfoils at different angle of attack
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In this study, 3 cases were analyzed for each airfoil. The first case is the case where no
optimization procedures are performed; the second case is the case where the wings are
optimized according to the Schmitz method (Type 1); the third case is the situation where
the Betz optimization method is applied to the blades (Type 2).

A total of 12 cases were comparatively analyzed. With the application of each
optimization method, changes occurred in the design of the blades. As an example, the
wing designed using the NREL S822 airfoil without optimization, with Type 1 and Type 2
optimization is presented in Figure 4.

For the 2-kW wind turbine, the blade length was determined as 1.2 meters. The same
blade length was used in all airfoils. In case no optimization was used, the twist angle was
defined into the system as 0.

Profile: NRELSS822

Swept Area: 6.03 m"2

Without Schmitz Optimisation Betz Optimisation
Optimisation (Type 1) (Type 2)

Figure 4. Variation of wings according to optimization types (NREL S822)

Chord lengths and twist angles of the blades for all cases are presented in Table 1. Each
blade is divided into 17 equal sections with 0.075m spacing. When designing a wing, 10
to 20 sections are sufficient for optimization. [1]. In the designs, the number of parts can
be increased towards the root or tip parts of the blades. During the optimization, the
angles of attack specified in Figure 3 were taken into consideration.

Another important issue in blade design is the Tip Speed Ratio (TSR) on the blade. The
larger tip speed ratio, the smaller the blade designs become, and the desired power
values can be obtained at higher speeds. Considering the average wind speeds in our
country, TSR is accepted as 5 for all designs.

In the designs, it is aimed to reach a capacity of 2 kW at 500 rpm when the wind speed is
10 m/s. Based on this, the TSR ratio was determined. Blades with low TSR ratio start to
rotate and generate energy at lower wind speeds. When both optimization methods are
examined, it is seen that the Chord lengths of the root parts of the blades are longer in
the Betz optimization method.
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Table 1. Chord and twist angles of the wings according to the positions

NACA 4412 NACA 4415
P Without Without
Position
(rlnl) Optimization Type 1 Type 2 Optimization Type 1 Type 2
Chord Twist Chord Twist Chord Twist Chord Twist Chord Twist Chord Twist
(m) () (m) (°) (m) (°) (m) (°) (m) () (m) (°)
0,00 0,20 0,00 0,28 29,17 0,53 38,39 0,20 0,00 0,27 27,17 0,52 37,39
0,08 0,20 0,00 0,29 23,56 045 29,31 0,20 0,00 0,28 22,56 044 28,31
0,15 0,19 0,00 0,28 19,00 0,39 22,69 0,19 0,00 0,27 18,00 0,38 21,69
0,23 0,19 0,00 0,27 15,32 0,34 17,77 0,19 0,00 0,26 14,31 0,33 16,76
0,30 0,18 0,00 0,25 12,33 0,30 14,01 0,18 0,00 0,24 11,32 0,29 13,01
0,38 0,18 0,00 0,23 9,89 0,26 11,08 0,18 0,00 0,22 8,88 0,26 10,08
0,45 0,17 0,00 0,21 787 024 874 017 0,00 0,20 6,86 0,23 7,74
0,53 0,17 0,00 0,20 6,18 0,22 6,84 0,17 0,00 0,19 518 0,21 5,84
0,60 0,16 0,00 0,18 475 0,20 526 0,16 0,00 0,18 3,75 0,19 4,26
0,68 0,16 0,00 0,17 353 0,18 393 0,16 0,00 0,16 2,53 0,18 2,93
0,75 0,15 0,00 0,16 248 0,17 2,79 0,15 0,00 0,15 148 0,16 1,79
0,83 0,15 0,00 0,15 1,57 0,16 1,82 0,15 0,00 0,14 0,56 0,15 0,82
0,90 0,14 0,00 0,14 0,77 0,15 0,97 0,14 0,00 0,13 -0,23 0,14 -0,02
0,98 0,14 0,00 0,13 0,06 0,14 023 0,14 0,00 0,13 -095 0,13 -0,76
1,05 0,13 0,00 0,12 -0,57 0,13 -042 0,13 0,00 0,12 -1,57 0,12 -1,42
1,13 0,13 0,00 0,12 -1,14 0,12 -1,01 0,13 0,00 0,11 -2,14 0,12 -2,03
1,20 0,12 0,00 0,11 -1,64 0,12 -1,53 0,12 0,00 0,11 -2,64 0,11 -2,53
NACA 2415 NREL S822
e Without Without
Position
(rlnl) Optimization Type 1 Type 2 Optimization Type 1 Type 2
Chord Twist Chord Twist Chord Twist Chord Twist Chord Twist Chord Twist
(m) (°) (m) (°) (m) (°) (m) (°) (m) (°) (m) (°)
0,00 0,20 0,00 0,29 26,17 0,53 35,39 0,20 0,00 0,30 26,30 0,50 33,03
0,08 0,20 0,00 0,29 20,56 046 26,31 0,20 0,00 0,29 20,34 041 24,16
0,15 0,19 0,00 0,28 16,00 0,39 19,69 0,19 0,00 0,27 15,77 0,34 18,07
0,23 0,19 0,00 0,27 12,31 0,34 14,77 0,19 0,00 0,25 12,25 0,93 13,71
0,30 0,18 0,00 0,25 932 0,30 11,01 0,18 0,00 0,22 949 0,26 10,47
0,38 0,18 0,00 0,23 6,88 0,27 8,08 0,18 0,00 0,20 730 0,23 7,98
0,45 0,17 0,00 0,21 486 0,24 574 0,17 0,00 0,19 553 0,20 6,02
0,53 0,17 0,00 0,20 3,18 0,22 384 0,17 0,00 0,17 407 0,18 4,43
0,60 0,16 0,00 0,18 1,75 0,20 226 0,16 0,00 0,16 2,86 0,17 3,20
0,68 0,16 0,00 0,16 1,53 0,18 093 0,16 0,00 0,15 1,83 0,15 2,04
0,75 0,15 0,00 0,16 -0,51 0,17 -0,20 0,15 0,00 0,14 094 0,14 1,11
0,83 0,15 0,00 0,15 -1,43 0,16 -1,17 0,15 0,00 0,13 0,18 0,13 0,32
0,90 0,14 0,00 0,14 -223 0,15 -2,02 0,14 0,00 0,12 -047 0,12 -0,36
0,98 0,14 0,00 0,13 -294 0,14 -2,76 0,14 0,00 0,11 -1,06 0,11 -0,97
1,05 0,13 0,00 0,13 -3,57 0,13 -342 0,13 0,00 0,11 -1,58 0,11 -1,50
1,13 0,13 0,00 0,12 -413 0,12 -401 0,13 0,00 0,10 -2,04 0,10 -1,98
1,20 0,12 0,00 0,11 -3,64 0,11 -3,53 0,12 0,00 0,10 -246 0,10 -2,40

Www.icanas.org.tr

214


http://www.icanas.org.tr/

Results

In accordance with the parameters determined for different airfoils, blade designs and
analyses were performed using QBlade software. Under this heading, the results obtained
from the analyses will be presented and evaluated comparatively. Tip Speed Ratio- Cp
graph is presented in Figure 5.
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Figure 5. TSR (\)-C,, plot for different airfoils and optimization methods

When the graphs obtained in Figure 5 are examined, it is seen that the Schmitz
optimized wing with NACA 4412 profile has the highest power coefficient with 0,538 for
TSR 4 value. It can be said that NACA 4412, NACA 4415 give better results than other
profiles at low TSR values. This TSR value, which is used to obtain power especially at low
wind speeds, is not preferred because it increases the material and labour prices since it
increases the blade surface too much. For TSR 5, the Schmitz optimized blade with NREL
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S822 profile was found to give the highest value with 0,523. Both optimization methods
of S822 gave better results than other airfoils. For TSR 6 value, the Schmitz optimized
wing with NREL 822 profile gave the highest value with a power coefficient of 0,497. In
general, when the graphs are analyzed, it can be said that the wing with NREL S822
profile gives better results. TSR-Power graphs for different airfoils and optimization

methods are presented in Figure 6.
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Figure 6. TSR (A\)-Power plot for different airfoils and optimization methods

When Figure 6 is examined, it is seen that the NACA 4412 profile with Schmitz
optimization for TSR 4 is the blade type with the highest energy output with 2032,72 W.
For TSR 5, TSR 6 and TSR 7 values, it is seen that the wings with NREL S822 profile, which
are Schmitz optimized, have the highest power output with 1974,72 W, 1808,86 W and
1598,57 W, respectively. In general, when the blade designs are analyzed, it can be said
that the blades with NREL S822 profile give better results in low-speed systems.
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Conclusions

In this study, blades designed for small scale wind turbines using different airfoils and
optimization methods are analyzed and comparatively investigated. Open source QBlade
software was used in the study. NACA 4412, NACA 4415, NACA 2415 and NREL S822
blades, which are frequently used by researchers in small-scale wind turbines, were
preferred as blade profiles. When the results obtained are evaluated, it is seen that
blades with NREL 822 airfoil give better results in small-scale wind turbines. Within the
scope of the study, Schmitz and Betz methods, which are blade optimization methods,
were also evaluated. In the results obtained, it was seen that Schmitz optimized blades
gave better results. In addition, it was observed that the chord length of the systems
using Betz optimization method was longer than the Schmitz method.

Acknowledgement: The author(s) declared no potential conflicts of interest with respect
to the research. author-ship. and/or publication of this article.
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Abstract

The increasing global need for energy and the gradual depletion of fossil fuels increase
the importance of renewable energy-sourced power plants. In this study, a high capacity
solar power plant in Bolu province, which is located in the 3rd degree day zone in the
Western Black Sea region of Turkey, has been comparatively analysed in terms of
technical and economic aspects. In grid-connected solar power plants, the cases where
the panels are fixed angle and have a single axis tracking system are analysed. Although
technically single axis tracking systems seem to be partially advantageous, economically
it can be said that fixed systems have much more advantages. The results obtained show
that fixed tilt angle systems will be more suitable for Bolu province.

Keywords: PVSyst, Mega Scale PV Plant, Solar Tracking Systemi, Fixed Angle Fotovoltaic
System

Introduction

The increase in global population and energy consumption has made it important to
increase the utilisation rates of sustainable energy sources. Globally, the demand for
energy increases by approximately 4 per cent each year [1]. Today, most of the demand
for energy is obtained from fossil fuels such as coal and natural gas. However, due to the
limited lifespan of fossil fuel resources and the damage they cause to the environment,
the trend towards renewable energy sources has increased [2].

The use of renewable energy sources is increasing globally. Approximately 250 GW of
renewable energy-sourced plants are installed every year, and solar power plants
constitute a large part of this. By 2025, the capacity of installed solar power plants is
projected to account for 60% of all renewable energy-sourced plants [3].

Turkey meets most of its fossil-based raw material needs from other countries. Due to
the increasing raw material prices, it can be said that Turkey's energy investments have
been directed towards renewable energy based power plants in recent years. Although
the share of renewable energy is increasing with the current investments, approximately
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55% of electricity generation is obtained from fossil fuel-based power plants. Only 3.7%
of Turkey's electricity demand can be supplied from solar power plants [4]. In 2021,
Turkey signed the Paris Agreement, which has global targets against climate change. In
this direction, it can be said that the orientation towards renewable energy sources and
investments will increase day by day. Photovoltaic power plants with minimum operating
and maintenance costs can serve for 25 years. Although the solar potential of our country
is more than many countries, it is seen that it has less capacity in terms of installed
power.

The systems used in solar power plants are affected by many parameters. Optimum
system equipment and systems should be determined for each region and city. At this
stage, optimum systems can be determined and designed with different software. PVSyst
software is one of these software. PVSyst software has the capacity to perform
comprehensive analyses for a solar power plant to be established in a selected region.
When the studies in the literature are examined, it is seen that the analysis results are
highly compatible with real-time data. In addition, the software can also be analysed for
situations where solar radiation tracking systems are used. In some studies conducted in
the literature using PVSyst software, real-time data and simulation results were analysed
comparatively. They concluded that the results obtained from simulation are highly
compatible with real-time data [5]-[8].

In this study, a high-capacity solar power plant in Bolu province, which is located in the
3rd degree day zone in the Western Black Sea region of Turkey, has been comparatively
analysed from a technical and economic point of view. The capacity of the solar power
plant is selected as 1 MW. In addition, the cases where the photovoltaic panels have a
fixed angle system and a single axis tracking system are comparatively analysed..

Methodology
Climate data for Bolu province are taken from Meteonorm 7.2 database. Bolu province is
located at 40.73° Latitude, 31.60° Langtitude and Altitude 722. Table 1 shows the climate

data for Bolu province.

Table 1. Climatic data of Bolu province

Monthly Solar o Wind Speed
Months Ra diation(y KWh/m?) Temperature (°C) (m /s?
January 40,1 1,1 1,11
February 55,0 2,0 1,20
March 96,2 5,9 1,40
April 128,4 10,0 1,40
May 165,2 14,7 1,29
June 177,6 18,0 1,29
July 194,0 21,3 1,30
August 177,3 21,6 1,39
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September 131,5 16,6 1,26

October 87,7 12,5 1,08
November 55,7 7,0 1,10
December 38,5 2,9 1,09

Average 1347,2 11,1 1,20

The IEC 61724 standard is a standard used to measure the performance of photovoltaic
systems. It implements a series of methods to evaluate the performance of photovoltaic
systems. The parameters used in the evaluation of a system according to IEC 61724
standard are presented in Eq. (1)-Eq. (8).

DailyArray Yield “2C4 [iWh/kw/day] (1)
PV
Array Yield: Yiam = X8 Yaq [kWh/kW/month] @)
PV System Yield: Yirm) = %23’:1 Yiray [KWh/kW/month] (3)
Reference Yield: Y = GH" [kWh/kW/year] 4)
ste
Performance Ratio: R, = 3} (%)
(5)
PV Module Efficiency: Nev = Ex‘qj (%)
i PV
(6)
Invertor Efficiency: Ninw = ::ﬂ (%)
D
(7)
Total Efficiency: Ntot = Npy X Ninv (%)

8)

where Epcqd is DC energy generation in a day, Pey is the power of the PV plant, N is the
number of days, Eacq is Ac energy output in a day, Eac is AC energy output and Apy is the
area of PV module.

Grid connected solar power plants consist of PV arrays, Combiner Box, DC/AC inverter,
Utility Meter, Transformer. In this study, the photovoltaic panels are fixed and single axis
tracking system is used. For a 1 MW capacity solar power plant, an area of approximately
6000 m? is required [9].
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The optimum panel angle for Bolu was determined as 33°. For the case of a two-axis
tracking system, the tracking system is planned to operate between a minimum of 10°
and a maximum of 80°. Details about the optimum panel angle are presented in Figure 1.

Optimization with respect to 7
® Yearly irradiation yield
Summer (Apr-Sep) 1.2 ' —
Winter (Oct-Mar) . ¢ Year
1.0 -
Yearly meteo yield i
Transposition Factor FT 1.13 U'S_' E;g:osg;:-i = é'nf 3
Loss With Respect To Optimum 0.0% 06 - T - " I X X
Global on collector plane 1527 kWh/m?2 0 30 60 90

Plane tilt

Figure 1. Optimum panel angle for Bolu province

AE400DGLM6-72 of AE Solar, which is available in Turkey, was preferred as solar panel.
The same panels were used in both systems. The characteristic graphs of the selected
panel are presented in Figure 2. The characteristics of the panel are presented below.

e Max Power Point (Pmpp): 400,7 W ;Max Power Point Current (Impp): 9,78 A;
Short- Circuit Current (Isc): 10,32 A; Temperature Coefficient: -0,36 %/°C; Max
Power Point Voltage (Vmpp): 41 V; Open Circuit Voc= 49,7 V

Model through given Isc, Mpp, Voc Model through given Isc, Mpp, Voc

Incident Irrad. = 1000 Wim?, Cells temp. = 25*C 12 Incident Irrad. = 1000 Wim?®, Cells temp.=25%C
T T T T T r T T T T T T T T T T T

T T T T
RSmin = 0.000 O
Rserie = 0.288 O O—

— = 10F
ano k- RSmax=03120

Rsh= 4000

300

= =
200 E
4l
RSmin = 0.000 0
100 i 5| Rserie=0288 0
—— R3max=03120
0 | | | 1 )
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oltage [V] Voltage [V]

Figure 2. Characteristic graphs of the selected photovoltaic panel

It is seen that the panels reach the maximum power value with 400 W at 1000 W / m?
radiation value. SG1000 MX 1000 kW inverter produced by Sungrow brand was preferred
as inverter. The DC voltage range of the inverter is 550-850 V and the maximum
efficiency is 98%.
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Results

In this study, the design and simulations of a solar power plant with a capacity of 1 MW
for Bolu province were carried out. The analyses have been performed for the case where
the panels have a fixed tilt angle and the panels have a solar ray tracking system, and the
results are evaluated comparatively. In both systems, 2500 photovoltaic panels were used
to provide the desired capacity.

Normalised production values depending on months for both cases are presented in
Figure 3(a) and Figure 3(b).

Normalized productions (per installed KWp) Normalized productions (per installed kWp)

8 T T r r T r - - - | | 8 DEELERRDIIL Biastisas [ BRAl IS RiiEE 1 T
I Le: Collection Loss (PV-array losses) 0.46 KWhKWpiday 1 7k Lc: Collection Loss (PV-array losses) 0.48 kWh/kWp/day
— T Ls: System Loss (inverter, ...) 0.07 KWhKWp/day 7 =z } Ls: System Loss (inverter, ...) 0.06 kKWhkWp/day
g I ¥t: Produced useful energy (inverter o 3.54 KWh/kWp/day | 4 1. Produced useful energy (inv 3.7 kWhikWp/day ]

crgy [KWhkWp

Encrgy [KWhkWp.
w

0 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec : Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(@) (b)

Figure 3. Normalised production values of photovoltaic systems according to months (a):

fixed angle system; (b) single axis tracking system

When the graphs in Figure 3 are evaluated, it is concluded that the daily normalised
production of the solar power plant with the tracking system is higher and the system
losses are lower. Performance ratios of both systems are given in Figure 4.

Performance Ratio PR Performance Ratio PR

1.2 T T T T T T T T T 1 12 T T T T T T 1 —
11 - PR: Performance Ratio (Yf/Yr): 0.870 11 - PR: Performance Ratio (Yf/ Yr) . 0.873

< Ratio PR

mance Ratio PR

Performanc

erfor

Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dt‘c 0 Jan Feb Mar Apr May Jun  Jul Aug Sep Oct Nov Dec
(a) (b)
Figure 4. Performance ratios of photovoltaic systems according to months (a): fixed
angle system; (b) single axis tracking system
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When the Performance Ratios given in Figure 4 are analysed, it is seen that the
performances of the systems in both cases give almost the same results. The
performance ratio of the power plant with single axis tracking system is higher. The
comparison of the annual energy production of both systems is given in Table 2.

Table 2. Annual energy production of the systems

System Produced Energy Specific Production Performance
(MWh/year) (kWh/kWp/year) Ratio (%)

Fixed Angle PV 1291 1292 86,96

Single Axis Tracking 1350 1351 87,34

PV

When the data in Table 2 are analysed, it is seen that the annual production of the single
axis tracking system is higher. When analysed technically, it is concluded that the single
axis tracking system produces more energy for Bolu province.

From an economic point of view, the equipment used in both systems and their costs are
presented in Table 3.

Table 3. System Cost Details

Description Unit Price
PV Modules 196 $
Support Modules (For Fixed) 26,25 $
Support Modules (For Single Axis Tracking System) 120,15 $
Invertor 32500 $
Engineering 3000%
Permitting 6500 $
Global Installation cost per module 19900 $
Transport 10000 $
Wiring 10000 $
Land Cost 120000%
Salaries (per year) 8000 $
Cleaning (per year) 5000 $
Security (per year) 1000 $

Economic analyses of fixed angle solar power plants and solar power plants with single
axis tracking system have been made. Calculations are made for the case where the solar
power plant has a service period of 25 years. The initial investment cost is analysed for
the case where the entire initial investment cost is met from equity capital for both
scenarios. Based on the tariffs of electricity distribution companies in Turkey, it is
predicted that the energy will be sold to companies at a price of 0.12 USD/kWh. Annual
cash flow summary for solar power plants with fixed angle and single axis tracking
system are given in Figure 5(a) and Figure 5(b).
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Figure 5. Annual cash flow for solar power plants with fixed angle and single axis
tracking system (a): fixed angle system; (b) single axis tracking system

When Figure 5 is analysed, it is seen that the payback period of the fixed angle system is
lower than the single axis tracking system. While the payback period of the fixed angle
system is 5.5 years, the payback period of the single axis tracking system is 6.7 years. The
initial investment cost of the single axis tracking system is 22% higher than the fixed
angle system. When the Return of Investment (ROI) values of both systems were
analysed, it was seen that the ROI value of the fixed angle system was higher. When the
results obtained are evaluated in general, it is seen that the uniaxial tracking system is
disadvantageous for Bolu province. The fact that the initial investment costs, payback
periods are high and ROI values are low has led to the conclusion that single axis
tracking systems are not suitable for Bolu province.

Conclusions

In this study, a high capacity solar power plant in Bolu province, which is located in the
3rd degree day zone in the Western Black Sea region of Turkey, has been comparatively
analysed from a technical and economic point of view. The capacity of the solar power
plant is selected as 1T MW. When analysed from a technical point of view, it is seen that
partially more energy can be produced than the plants with a single axis tracking system.
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When the systems are analysed economically, it is seen that the fixed system has much
more advantages. The minimal increase in energy production does not cover the increase
in costs. Based on this, it is concluded that single axis tracking systems are not feasible
for Bolu province.
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Abstract

Magnesium and its alloys have been preferred since 2000's as an alternative to Titanium,
Cobalt-Chromium and Austenitic Stainless Steel metals and alloys, which are frequently
preferred in implant and prosthesis applications. These materials have biodegradable
properties in terms of biocompatibility and bring many advantages in medical
applications with these properties. However, the control of the degradability properties
of magnesium and its alloys is very important in terms of healing times and mechanical
strength in implant applications. Since the degradation processes of Mg and its alloys
such as corrosion, wear resistance, fatigue strength, biocompatibility are also related to
their surfaces, surface treatments can be applied to control this situation. Anodic
oxidation, also known as anodization, is the process of forming a stable and protective
oxide film with adjustable nano- or micro-scale thickness on metals, including Mg and its
alloys. In this study, anodization of pure magnesium samples was carried out using an
environmentally friendly medium of 10 M NaOH electrolyte solution. In order to
investigate the effect of additives on the degradation property during the anodization
process, 1 g/L h-BN additive was added to the electrolyte solution. For comparison,
untreated-Mg, anodized-Mg and h-BN doped anodized-Mg samples were subjected to
corrosion tests in stimulated body fluid (SBF). The test results showed that the
anodization process increased the corrosion resistance, while the h-BN doping increased
this effect more.

Keywords: Pure Magnesium, Biodegradable, Corrosion, Anodization, h-BN.

Introduction

Magnesium (Mg) and its alloys are biomaterials that have attracted attention for
biodegradable in-body implant applications since the early 2000s [1]. Other attractive

properties of Mg are that it has mechanical properties close to human cortical bone and
does not exhibit magnetic properties in terms of medical imaging [2]. Due to all these
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superior properties, implants produced from Mg and its alloys are biodegradable after
the damaged tissue heals, eliminating the need for a repeat surgical procedure. This
situation allows for both economical and healthier implant applications [3]. When Mg
and its alloys degrade, they release Mg?* ion, which is one of the most abundant cations
in intracellular and extracellular fluids in the body and is necessary for the formation of
bone/dental tissue [4]. However, since Mg is a highly active element, its corrosive
degradation in the body must be controlled. Surface treatments are applied to improve
the corrosive properties of Mg and its alloys [5].

Anodization is an electrochemical surface treatment often applied to Mg and its alloys
that allows to grow a stable and protective oxide film of adjustable thickness [4], [5]. This
surface treatment takes place in an electrolytic cell. During the process, the anode (+
pole) is selected as the working electrode and the cathode (- pole) as the counter
electrode, and direct current is applied by means of a power supply to the anode and
cathode located at a certain distance in the electrolyte [6]. As with all metals subjected to
anodization, the anodic behavior of Mg and its alloys and the properties of the oxide film
formed depend on the alloy composition, applied current/voltage, time and parameters
such as composition, concentration and pH of the electrolyte [7]. While acidic media is
generally preferred in the anodization process, the stability of the oxide films formed in
acidic media in Mg and its alloys and their poor antibacterial properties have led
researchers to basic electrolytes. In addition, the ability to incorporate different additives
into the structure during the anodization process makes this process more attractive than
other surface treatments [6], [7].

Hexagonal boron nitride (hBN) exhibits insulating properties due to the strong covalent
bonding of boron and nitrogen atoms in hexagonal form, and relative elastic properties
due to the bonding of these hexagonal forms in layers with weak van der Waals forces
between them, allowing the layers to slide. Insulation and sliding properties of the
surface in terms of abrasion resistance are among the other properties desired in in-body
implants. In addition, hBN is a non-toxic, chemically inert and environmentally friendly
material [9]. Studies also show that hBN doping enhances the antibacterial effect in in
vivo implants [10], [11].

In this study, the anodization potential of Mg in environmentally friendly NaOH
electrolyte for biodegradable implant applications and the effect of h-BN doping, which
is highly biocompatible, were investigated. The study aimed to improve the corrosion
resistance of the surface and accordingly, untreated, anodized, and h-BN doped
anodized Mg samples were subjected to corrosion tests in stimulated body fluid (SBF).

Materials and Methods

Within the scope of this study, in order to make a comparison, pure magnesium samples
prepared with a diameter of 1.5 mm and a thickness of 3 mm were subjected to
anodization process for 20 minutes by applying a constant voltage of 10 V in 10 M 150
ml NaOH and 10 M 100 ml NaOH solutions containing 1g/L h-BN. After surface
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treatment, corrosion tests were performed on untreated Mg, anodized Mg, and h-BN
doped anodized Mg samples. During the anodization process, Mg electrode was used as
anode and graphite electrode was used as cathode. The compounds and species formed
on the surface by anodization of magnesium are shown by the reactions given in (1), (2),
and (3).

Mg —> Mg®* + 2e )
Mg®* + 20H°  —> Mg(OH) (2)
Mg(OH),  —»MgO + H,0 3)

After surface treatment, untreated, anodized, and h-BN doped anodized Mg samples
were subjected to corrosion tests in artificial body fluid (SBF) whose components are
given in Table 1. The corrosion tests were carried out with a 3-electrode system with Mg
samples as working electrode, graphite rod as counter electrode and Ag/AgCl reference
electrode. The tests were started by measuring the Open Circuit Potential (OCP) for 1800
seconds. Electrochemical Impedance Spectroscopy, Cyclic Potentiodynamic Polarization
and again Electrochemical Impedance Spectroscopy analyses followed. Test results and
graphs are given in detail in the next section.

Table 1. Compounds of SBF (pH=7.4)

lon Concentrations Counts
Na* (mmol L) 142
K* (mmol L™ 50
Ca®* (mmol L™ 55
Mg?* (mmol L") 15
HCO3 (mmol L™ 42
Cl~ (mmol L) 147
HPO4% (mmol L") 1
SO4% (mmol L™ 05
Tris (g L) 6.069
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Results and Discussions

Surface images after anodization are given in Figure 1. Figure 1 (a) shows the untreated,
(b) the anodized, and (c) the hBN doped anodized pure Mg samples. It was observed
that the surface became dull and rougher after coating.

Figure 1. (a) Untreated, (b) anodized, and (c) hBN doped anodized pure Mg samples.

The results of the corrosion tests are given graphically. In the Figure 2, OCP diagrams are
given as time-voltage and it is seen in the graph that the open circuit potential increases
with the anodization process compared to the untreated sample and the hBN additive
supports this increase more.
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Figure 2. Open Circuit diagrams of samples

Figure 4 shows the electrochemical impedance spectroscopy (EIS) analysis results of all
samples before cyclic polarization. When all these curves are examined, it is observed
that the anodization process increases the corrosion resistance. Figure 4 (a) shows that
the capacitive loop expands in the surface treated samples and this increases the
corrosion resistance [6]. In Figure 4 (c), the highest phase angle is observed in the hBN-
anodized sample and it is seen that the highest corrosion resistance is obtained in the
hBN doped structure among these three samples. When all these curves are examined, it
is observed that the anodization process increases the corrosion resistance.
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Figure 3. (a) Nyquist, (b) Bode, and (c) phase angle curves of all samples before cyclic
polarization.

Figure 4 shows the cyclic polarization diagrams of untreated, anodized and h-BN doped
anodized Mg samples. As it is known, the increase in corrosion resistance is realized by
shifting the graph of the sample to the left and upwards along the voltage-current
density graph in this diagram, that is, the corrosion voltage and current density approach
the more positive regions [1]. As can be seen from the diagram, the surface treatments
increased the corrosion resistance of biodegradable magnesium.
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: hBN-Anodized
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Figure 4. Cyclic polarization diagrams of samples
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In Table 2, solution-interface beta values, corrosion current, corrosion voltage and
corrosion rate of cyclic polarization tests are given. It was observed that the current and
voltage values of hBN-anodized Mg were lower than the other samples and the process
increased the corrosion resistance. It was also observed that the lowest corrosion rate
value of mm loss per year occurred in the hBN-anodized sample.

Table 2. Compounds of SBF (pH=7.4)

Samples Beta A Beta C Icorr Ecorr (V) Corrosion
(V/decade) (V/decade) (A/cm?) rate (mpy)
Untreated 413.6e-3 299.6e-3 232.0e-6 -1.800 209.0
Anodized 151.5e-3 196.2e-3 30.10e-6 -1.630 27.08
hBN-anodized 63.30e-3 141.1e-3 17.20e-6 -1.600 15.52

Figure 5 shows the changes that occur on the surfaces of untreated, anodized, and hBN-
anodized Mg samples after corrosion. In Figure 5 (a), the untreated surface appears
lighter because an oxide layer is formed, while the anodized and hBN-anodized surfaces
appear darker because they are already covered with an oxide film.

Figure 5. (a) Untreated, (b) anodized, and (c) hBN doped anodized pure Mg samples
after corrosion tests.

Conclusions

The test results showed that the anodization process increased the corrosion resistance,
while the h-BN doping increased this effect more. As a result of the analysis, it was
confirmed that the corrosion resistance was increased by anodization process and hBN
additive and that this process applied to biodegradable pure Mg can provide control of
the degradation process. It is thought that more controlled structures can be obtained
with this process in intra-body implants to be produced from pure Mg.
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Magnesium and its alloys have recently been widely used in the aviation, aerospace,
aircraft, automobile and medical industries due to their low density and light weight.
However, these materials also have low hardness values and very low wear resistance.
Therefore, Mg and its alloys are tried to improve their wear resistance either by adding
additives to their structures to obtain alloys and composites or by surface treatments. In
terms of surface treatments, coating the surface with a lubricant structure can improve
wear resistance, lubricants are classified as solid and liquid lubricants. The use of Mg and
its alloys with solid lubricants instead of liquid lubricants is considered more suitable due
to their application areas and low corrosion resistance. Solid lubricants are structures that
offer a slippery surface thanks to their layered structure without the need for a liquid
medium. In this sense, hexagonal Boron Nitride (hBN), which is a 2D material group, is
used as a solid lubricant with Van der Waals bonds that facilitate sliding between
hexagonal layers. Within the scope of this study, in order to make a comparison, pure
magnesium samples prepared with a diameter of 1.5 mm and a thickness of 3 mm were
subjected to anodization process for 20 minutes by applying a constant voltage of 10 V
in 10 M 150 ml NaOH and 10 M 100 ml NaOH solutions containing 1g/L hBN. After
surface treatment, wear tests were performed on untreated Mg, anodized Mg and hBN
doped anodized Mg samples. As a result of the tests, friction coefficient-time graphs and
wear rates were analyzed. In line with the graphs and wear rates obtained, it was
observed that the lowest wear rate belonged to the hBN doped anodized Mg sample.

Keywords: Pure Magnesium, Tribology, Anodization, hBN, Solid Lubricant.
Introduction

Magnesium is the third structural metal after aluminum and iron and the eighth most
abundant metal on earth. Magnesium and its alloys are lighter than aluminum and iron
due to their low density (~1.74 g/cm3) [1]. In addition, these materials have many
superior properties such as good machinability, vibration damping, high specific strength
and specific stiffness [2]. Therefore, magnesium and its alloys have attracted attention in
the automotive and aircraft industries due to their light weight and high specific strength
to improve energy efficiency. Despite all these superior properties, magnesium has the
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disadvantages of low ductility, poor wear and corrosion resistance due to its hexoganol
cubic structure [3].

Tribology is the study of friction, wear, lubrication and their interrelationships between
contacting structures and is closely related to energy consumption, material loss and
reliability [4]. Therefore, tribological energy loss and material consumption can be
prevented mainly through surface engineering, lubrication, wear-resistant materials and
design [5]. Surface engineering and lubrication technologies are the primary methods to
improve tribological performance. With surface engineering, it is possible to obtain
surfaces with superior tribological properties without affecting the mechanical properties
of the base material [6]. Lubrication aims to minimize friction and wear between liquid
and solid lubricants and contact surfaces. The deterioration of the structure of liquid
lubricants at high temperatures and the fact that they are not preferred in places where
there is no gravity have led tribology studies interested in lubrication to solid lubricants
[7]. Hexagonal boron nitride (hBN), which can be preferred as a solid lubricant thanks to
its lamellar structure, has attracted attention in tribology studies in recent years due to
the fact that its structure does not deteriorate at high operating temperatures, is
chemically inert and provides high conductivity [8].

In this study, the effect of anodization treatment of Mg, which is widely preferred in the
automotive and aircraft industries due to its light weight and strength, with solid
lubricant hBN on the wear resistance in dry environment was investigated. In order to
make a comparison in the study, untreated, anodized and hBN-anodized samples were
subjected to wear tests and it was observed that the highest wear resistance occurred in
the hBN-anodized Mg sample.

Materials and Methods

As part of this study, pure magnesium samples with a diameter of 1.5 mm were sliced
with a thickness of 3 mm, then the surfaces of the samples were made smooth and bright
with 60, 200, 400, 800 and 1200 grit SiC sandpaper. The prepared samples were then
anodized in 10 M NaOH and 10 M NaOH solutions containing 1g/L h-BN with voltage
and time parameters of 10 V - 20 minutes. Untreated, undoped and doped samples were
characterized by x-ray diffraction. After the characterization study, all samples were
subjected to reciprocating wear test under 1 N load for 30 min. The graphs obtained as a
result of the characterization analysis and tests are given in the next section and are
examined in detail.

Results and Discussions
X-ray diffraction patterns of all samples are given in Figure 1. The 2theta peaks in the

XRD patterns confirm that the anodization process and the peak values obtained in the
hBN doped anodized samples confirm that the hBN doping was successfully performed.
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Figure 1. XRD patterns of all samples.

Figure 2 shows the coefficient of friction-time graphs obtained as a result of wear tests.
Although it is thought that the wear resistance will increase as the coefficient of friction
(COF) value decreases, as can be seen from the graph, the smooth and softer untreated
surface caused the COF graph to be more wavy [1]. The investigations confirm that the
surface treatments applied to the hBN-anodized and anodized Mg specimens increase
the wear resistance of the hBN-anodized and anodized Mg specimens, although the COF
values are higher, the graphs are less wavy.
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Figure 2. Coefficient of friction-time graphs of all samples
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In Figure 3, the wear rates of all samples are given as column graphs. When the values
are examined, it is seen that the least load-based wear loss occurs in the hBN doped
anodized sample.
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Figure 3. Column graph of wear rate according to specimens.
Conclusions

The wear values obtained as a result of the study confirm that hBN doping together with
the anodization process increases the wear resistance. It shows that the hBN doped
surface treatment can be used as a solid lubricant and that such easily applicable and
economical coatings can be applied to Mg and its alloys in the industry.
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Ground effect aerial vehicle's (GEV) have the ability to fly over the water surface thanks to
the aerodynamic effect created between the wings of the vehicle and the surface. The
distinguishing feature of these vehicles is that they have higher efficiency compared to
ordinary aircraft and higher speed than sea vehicles, and they can also take off and land
on water or land. It is very difficult for traditional vehicles such as ships used in maritime
transportation to reach the speeds of ground effect aircraft, which can reach speeds of
more than 100 km/h with an acceptable fuel efficiency. On the other hand, it has many
advantages such as being able to be used in military fields. They can be of great
importance for civilian transportation, especially over short distances between coastal
cities. Today, ground effect vehicles are considered as promising transportation vehicles
that should be taken into consideration for the near future.

The purpose of this study is to examine Ground Effect Vehicles and their control
structures. In order to use ground effect in the most efficient way, height control was
applied to the obtained vehicle model. As a controller, the Pl controller, which basically
acts as a low-pass filter and has the ability to filter out high-frequency noise in the
system, has been tested and simulation results are presented.

Keywords: GEVs, Altitude Control, Pl Controller.
Introduction

Ground effect vehicle (GEV) is an innovative transportation system that uses the ground
effect phenomenon to provide high speed and more efficient travel thanks to the
aerodynamic interaction between the vehicle's wings and the water surface. The
distinguishing feature of these vehicles is that they have higher efficiency compared to
ordinary aircraft and higher speed compared to sea vehicles, and they can also take off
and land on water or land. Additionally, they can be used in both civilian and military
missions [1].

Today, GEVs are considered as promising transportation vehicles that should be taken
into consideration for the near future. It is unlikely that conventional vehicles such as
ships used in maritime transportation can reach the speeds of ground-effect vehicles,
which can reach speeds of more than 100 km/h with acceptable fuel efficiency. Vehicles
such as hydrofoil boats or speedboats can only reach these speeds, but these vehicles
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are not used in the field of transportation. In air transportation, high operating costs such
as landing-takeoff runways, airport and fuel efficiency occur. Another factor that should
be taken into consideration is that the amount of payload that can be carried will
increase due to ground effect.

The development of ground effect vehicles began in the 1920s, when the German
physicist Carl Wieslsberger defined how ground effects worked, which had a great impact
on the flight dynamics of aircraft, and proposed and developed some ideas about
ground effects. Many terms exist today to describe such an aircraft. Russian R. Alekseev
used the name "Ekranoplan” (French ékran = screen and Russian nizkolet = low-flying
vehicle) [2]. Belavin used the name "Ekranolet” (vehicle that can enter and exit the ground
effect) [3]. The popularly used name WIG means Wing in Ground Effect. It was defined as
WISES - Surface Wing Effect Ship by Japanese S. Kubo. American Bertelson GEM was
used to mean Ground Effect machine. The terms Flaircraft and Tandem-Aerofoil Boat
were suggested by Gunther Jorg. Lippisch aircraft derivatives developed by Hanno
Fischer are called Airfish. The vehicles produced by Techno Trans are called Hydrowing. S.
Hooker introduced the term Wingship, which describes huge WIG vehicles [4].

In order to control the Ground Effect Aircraft, all external forces including aerodynamic
effects, gravitational forces, thrust force and their moments must be taken into account.
As a common method when developing control algorithms, the system is first linearized
and a controller is designed for the resulting linear system, then the parameters of the
developed controller are adjusted and used for the non-linear system [5]. There are
different control methods applied in the literature. PID controller has been considered as
the most common control approach [6],[7],[8]. However, approaches such as the cost
function calculation method [9] and the Model-based predictive control method [10]
have also been discussed. Although the perspectives vary when applying these control
methods, the control variables of the Ground Effect Aircraft are designed by controlling
the 3 Euler angles (Pitch, Roll and Yaw) and altitude.

In this study, a mathematical model that accurately represents the dynamics and
aerodynamic properties of a GEV was created and a Pl controller was applied for the
height control of the GEV. Additionally, simulation results are presented to see the effects
of ground effect on the system.

Ground Effect and Mathematical Modeling of Ground Effect Vehicle

Ground effect can be expressed as the increase in the lift force effect (L) and the decrease
in the drag force (D) effect when the wing of the aircraft approaches the ground. In order
for a wing to produce positive lift, the static pressure on the lower side of the wing must
be higher than that on the upper side [11]. On the wing tips; the high pressure area at
the bottom meets the low pressure area at the top. Thus, air flow occurs from the lower
side to the upper side around the wing tip. This is called a wing tip vortex. The energy
stored in these vortices is lost and this is expressed as drag for the aircraft. As the GEV
approaches the water surface, there is not enough space for the vortices on the wings to
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fully form. Vortices are also pushed outward by the water surface. Thus, the effective
aspect ratio of the wing is higher than the geometric aspect ratio, fig 1. [11].

tip vortex in free air

- -
- -
- -

tip vortex development of blocked by surface

o

Figure 1. Vortex and Span dominated ground effect [10].

In the study first presented by Weisselsberger, the increase in lift force was calculated
with a parameter (g), assuming that the drag induced by the aircraft's proximity to the
ground decreased. [12].

1- 0.66%

o =——"—-
1
1.05-!—3.7% M

Here h represents the height of the aircraft above the water surface and [ represents the
wingspan (which holds well from h/l = 1/15 to h/l = 1/2). The increasing aspect ratio (AR)
when ground effect occurs is defined as:

2z — AR
AR =% and AR == 2)
) l—o

Here s represents the wing area. In another study showing similar results [13]; drag due
to lift coefficient and lift coefficient (Cyois the lift coefficient at zero angle of attack);

Cop = (1— )%

= — J)——=
PL AR 3)
CL - jz—a' + CL{]

While creating the mathematical model of the GEV, it is aimed to develop a 6-DOF non-
linear dynamic model in which all forces and moments, including ground effect,
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aerodynamic effects, thrust force, gravity, atmospheric elements and mass inertia are
included. The nonlinear equations of motion of the GEV are developed by applying
Newton's second law and the law of conservation of linear momentum. The vehicle is
assumed to be a rigid body with six degrees of freedom (Figure 2).

Figure 2. Ground Effect Vehicle and its axes (Airfish 8)[14].

Three translation axes (X, Y and Z) define the movement of the center of mass, and three
rotation axes (Roll-@, Yaw-0 and Roll-y) define the orientation of the vehicle. The
equations are written on a fixed axis system that moves with the GEV and is centered at
the GEV's center of mass. The following constraints are generally taken into consideration
when modeling: The mass of the GEV is assumed to be constant (no change in mass due
to fuel consumption). That is, the center of gravity does not change during the
simulation, the Earth is assumed to be stationary (no rotation), and the curvature of the
Earth is neglected.

The body axis equations of GEV are as follows [15];

- Force Equations

n=uvr—wq— gsind +% (5)

V=ur+wp+g casﬂsinqﬁ-+f—i (6)

c:i;=?,.',qurvp+gr:c:rs.':’a‘n:n:r511‘b+E (7)
m

It should also be noted that the lift force (L) due to ground effect must be replaced by
L=L(1-0)

- Moment Equations
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[ (1,0, —I17—1Z)gr + 1L

p _ ( yiz £ xz)q z ]/Ixfz _IJEZ (8)
+1, (I + I, + I.)pq + I.N

'-? = [{JZ - IX)pT - Ixz(pz - TE) + M] /J}r (9)
(12— 1.1, + I2 +1..L

TI‘ — { X X }l’ xz}pq XZ :|/1.sz _IJEZ (10)
—1,(1, — I+ L)qr + I,N

- Kinematic Equations

¢=p+(rcos¢+q sing) tan 8 (4N
6 =gqcos¢p—rsin ¢ (12)
= (r cos¢p+q sing) /cos @ (13)

- Trajectory Equations

X, = ucosf cosy) + (sing sind cosy — cos¢ sinyr)

g
+w (cosd sin 6 cosy + sind siny ) (14)

Yy = ucos@siny + v (sing siné siny + cos¢p cosy)
+w (cosd sin 8 siny — sind cosy ) (15)
—hy = —usin 6 + using cosé + wcosp cosd (16)

Altitude Control of GEV
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Figure 3. Altitude and Speed Control of GEV

In this section, a nonlinear model of the GEV is considered and simulation results are
presented to show the performance of the conventional Pl controller in the height

WWwWw.icanas.org.tr

242


http://www.icanas.org.tr/

control of the GEV. Conventional Pl type controllers have been used in many industrial
applications, especially in autonomous vehicles and unmanned vehicle applications
[16],[17],[18]. In addition, the cases where the ground effect defined in Eq. (1) is not taken
into account and the cases where it is taken into account are compared. Controller
parameters (K, and K;) were determined by trial and error method. Figure 4 shows the
ground effect parameter (o) given in Eq. (1) according to altitude. As the altitude value
decreases within the specified range, the parameter value also increases.

0.8

06 |

o)

05 |

sigma(

04 |

03 |

0.2

0 0.5 1 15 2

h (mt)

Figure 4. Sigma (o) relative to altitude

Figure 5 shows the lift coefficient (C.) and drag coefficient (Cp) values given in Eq. (3) and
Eq. (4) according to the height. As the altitude value decreases within the specified range,
the lift coefficient value increases and the drag coefficient value decreases.
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Figure 5. C. (a) and Cp (b) relative to altitude

Figure 6 shows the movement of the GEV in the altitude range determined as the area
where ground effect occurs. The Pl controller gave successful results in terms of reaching
the reference and eliminating the error in trajectory tracking.
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Figure 6. GEV's altitude

In Figure 7, the control signal of the PI controller is presented for cases where the ground
effect is not taken into account (a) and when it is taken into account (b). A low change in
the average amplitude of the control signal was observed. On the other hand, it was
observed that the oscillations in the control signal decreased.
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Figure 7. Controller signal; without Ground Effect (a) and with Ground Effect (b)

Conclusion

In this study, the altitude control performance of a ground effect aircraft was tested
through simulation. Conventional Pl controller was used for altitude control. Simulation
results showed that the traditional Pl controller was successful in reference tracking.
Additionally, the effects of ground effect on controller performance are also presented.
This result, shown in Figure 7, can be expressed as an increase in the lift force and a
decrease in the drag force due to the ground effect in the system. In future studies, it is
planned to focus on developing new controllers by taking into account the ground effect.
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Abstract

This study aims to evaluate pre-service science teachers' views on models and model-
based instruction. The research was conducted with a quasi-experimental design. The
sample of the study consisted of 14 pre-service science teachers studying at Atatlrk
University. Since the sample selection was based on volunteerism, convenience sampling
was used. A pre-test was administered to 14 volunteer pre-service teachers and then they
were given training on models and model-based instruction. During the training process,
theoretical and practical information was given on models, types of models, the
importance of models in science education, modeling, and model-based learning and
teaching. The training lasted 7 hours. A post-test was administered at the end of the
training. In addition, pre-service science teachers' opinions on the use of models were
taken before and after the training. The attitude scale of pre-service science teachers
towards the model and a view form use were used as data collection tools. At the stage
of analyzing the data obtained from the research, the normality of the data was checked
first. A dependent sample t-test was used in the analysis process. There was no
significant difference between the pre and post-test scores (p>.05). It is thought that the
fact that the pre-service science teachers had previously seen information about models
in their lessons affected this situation. In addition, according to the interview form
conducted, pre-service science teachers were favorable to the use of models before the
training. At the end of the training, they showed positive opinions about the training.
According to the results, it was inferred that there was not a big difference after the
training since the pre-service teachers already cared about the models.

Keywords: Model, model-based instruction, pre-service science teachers
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Introduction
Science is a large part of the knowledge that students use to understand the world they

interact with [1]. With science, students get to know nature and nature relations. Since
the science course is intertwined with life, the use of only wooden chalk and books as
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course materials may cause students to perceive science as a boring course. Since it is
not possible to appeal to different senses at the same time in the traditional education
environment, the use of materials with auditory and visual content will make the lesson
more attractive [2]. It is thought that the student's interest in the lesson will increase in an
educational environment enriched with such content. Models are frequently used to
make science lessons more attractive.

Models form the basis of all the information available in science and models are seen as
an integral part of the science course [3]. For this reason, integrating models and model-
based instruction approaches into science lessons will be more effective than in the
traditional education environment. Models provide students with the opportunity to
experience the parts of a subject or concept that they cannot fully visualize in their minds
by hearing, seeing, and touching the parts they have trouble understanding and help
permanent learning to take place [4]. In addition, models allow the subject to be
perceived in a different dimension than it is normally perceived and abstract events or
ideas to become concrete and more visible [5].

In studies examining the effect of using models in education on student achievement, it
was concluded that lessons taught using models were more effective than other methods
[6]. As the studies on the importance of using models in lessons increased, a theory on
the use of models was needed and the model-based instruction approach was developed
[7]. According to Hanke and Huber (2008), if students do not accept an instructional
strategy, they will not participate, pay attention, and consequently will not learn the
lesson. Therefore, it is important to integrate models into the lesson with this approach.
Model-based instruction involves individuals creating mental models, testing this
information, and then reinforcing or rejecting it [8]. The general stages of model-based
instruction are given in Table 1.

Table 1. Model-based instruction phases [7]

Process Stage Description
- Mental provocation Learning starts with a new situation.
% Remembering Prior knowledge is used to understand the new situation.
g preliminary information
§ Search for new More information is gathered about the new situation.
o
< information
®
£ o
c €
© = Integrationin a mental The new situation is combined with existing knowledge in a mental
] -
S model model.
=
Schematization For knowledge to be understood without the mental model

construction process, the mental model construction process is
experienced repeatedly.
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To support learning in model-based instruction, these sub-processes should be taken
into account and therefore model-based instruction (MOMBI) was developed [9]. The
MOMBI has five stages in parallel with the stages of model-based instruction [7]. How
the MOMBI stages should be carried out in the lesson is given in Table 2 below.

Table 2. Basic stages of MOMBI [7].

Phase Content

Provocation Activities such as justifying why the new concept or situation to be learned should be learned,
presenting information that contradicts existing knowledge, and making the need for learning felt
are carried out.

Activation Questions are asked and reminders are made to utilize students' prior knowledge about the new
concept. At this stage, the basis for learning is created.

Presentation  The teacher is the most active and the teaching process is carried out with conceptual models based
on MOMBI. In this process, pictures, concept maps, tables, different internet resources, experts or
libraries, etc. can be utilized. For this purpose, methods such as including activities to eliminate
misconceptions, etc. are utilized.

Scaffolding Asking questions about the information acquired, giving hints, taking into account the differences of
the students, and guiding them are carried out.

Practice The mental model development processes are repeatedly renewed for students to assimilate the
mental models they have constructed.

In the process of this research, pre-service science teachers (PST) were given training on
models and model-based instruction by expert faculty members from different
universities. In this respect, it differs from other studies. This study aims to determine the
attitudes and opinions of PSTs towards models and model-based instruction. In line with
this purpose, answers to these questions were sought.

1- Is there a difference in PSTs' attitudes towards the use of models before and after the
training?

2- What are the opinions of PST about the use of models?

2. METHOD

Design
In this study, a quasi-experimental design was used since it was aimed to evaluate the
attitudes and opinions of PST towards model and model-based instruction.

Sample

The sample of the study consists of PST studying at Atatlirk University. A total of 14
students voluntarily participated in the study. In the selection of the sample in the
process of the project numbered TUBITAK 123K603, convenience sampling was used
since volunteering was essential.

Data Collection Tool
PSTs' The Scale of Attitude Towards Model Use (SATMU) developed by Harman and Alat
(2015) was used as a data collection tool. This scale consists of 55 items in a five-point
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Likert type. 27 of these items are reverse items. The Cronbach Alpha reliability coefficient
of the attitude scale was calculated as .94.

In addition, a total of 9 questions, 4 before the training and 5 after the training were
asked in the interview before and after the training. The questions were prepared by
taking expert opinion.

Process

This study was conducted with 14 volunteer PST from the Atatlrk University science
education department who participated in the training given within the scope of the
1001 project numbered 123K603. Before the training, the pre-test of SATMU was applied
to the PST. A 7-hour training on model and model-based instruction was given to PST by
expert academicians from different universities. In this training process, in addition to
theoretical knowledge, applications were also included, and interactive lessons were
provided. The content of the training included models, model design, mental models,
model-based instruction, and their applications. At the end of the training, SATMU was
applied as a post-test. In addition, PSTs' opinions about models and model-based
instruction were taken before and after the training. Visuals related to the training are
given in Figure 1.

N

Figure 1: Visuals from practical training

Data Analysis

In the quantitative data analysis phase, the normality of the data was first checked. For
this purpose, the Shapiro-Wilk test was performed and skewness and kurtosis values
were examined. The normality values of the pre-test and post-test data of SATMU are as
follows.

Table 3. Normality values of the SATMU (Shapiro-Wilk)

Statistics df P
Pre-test ,831 14 ,012
Post-test ,932 14 ,323
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According to Table 3, it is seen that normality was not achieved in the pre-test p=0.012
(p<0.05). For this, the skewness and kurtosis values of the pre-test data were also
examined. Accordingly, skewness was determined as -2.53 and kurtosis as 1.83. It is
stated that skewness and kurtosis values can be stretched up to +3, and -3 values for
normal distribution [10]. Accordingly, the data were accepted as normal. Since the
distribution of the data was normal, a dependent sample t-test was used to compare the
pre-post data.

Content analysis was used to analyze qualitative data. Accordingly, the interview results
were divided into themes and codes and organized. The themes and codes were coded
separately by two researchers and the agreement between the coders was checked with
Miles & Huberman's (1994) formula and the agreement was ensured [11,12].

3. FINDINGS AND RESULTS

First of all, the data obtained from the SATMU were presented. Accordingly, the findings
of the dependent sample t-test applied to the pre and post-test data are given in Table
4.

Table 4. Dependent sample t-test results

N X Sd t o]

Dependent sample t- 14 257,78 16,02 -,967 ,351
test

According to Table 4, there was no significant difference between the pre- and post-test
results of the SATMU data p>0.05 (p=.351).

The interview questions and answers before the PST were trained are presented.

The results of the interviews conducted with the PST in the research are presented by
dividing them into themes and codes.

In the first question, the PST were asked “What are your views on the concept of model
and the use of models in science education? Explain.” The question was asked. The
answers to the PST are given in Table 5.

Table 5. Findings related to the First Question (pre)

Theme Code PST f %
Facilitation Embodiment PST1, PST3, PST7, PST9, PST10, 7 49.7
PST11, PST13
Making the PST8 1 7.1
Lesson
interesting
Easy PST2, PST4, PST7, PST12 4 28.4
understanding
Simplification PST10, PST11, PST14 3 21.3
Persistence Ensuring Course PST1, PST4, PST6, PST10 4 28.4
Retention
Student- Making students  PST5 1 7.1
Centered active

WWwWw.icanas.org.tr

250


http://www.icanas.org.tr/

According to Table 5, 49.7% of the PSTs stated that it made the lesson concrete, 28.7%
stated that it made the lesson easy to understand, 28.7% stated that it ensured retention
and 7.1% stated that it made the students active and made the lesson interesting.

In the second question, PST was asked “Have you designed a model to be used in science
before? a. If yes, can you explain how you prepared it? b. If no, would you like to design a
model for science lessons? Why?” and the answers are given in Table 6.

Table 6. Findings related to the Second Question (pre)

PST f %
Yes PST3, PST14 2 14.2
No  PST1, PST2, PST4, PSTS5, PST6, PST7, PST8, PST9, PST10, PST11, PST12, PST13 12 85.2

According to Table 6, 85% of the PSTs stated that they had never designed a model
before.

In the third question, “What do you think about model-based instruction (MBI)? Explain.”
The question was directed and the answers are given in Table 7.

Table 7. Findings related to the Third Question (pre)

Theme Code PST f %

Facilitation Embodiment PST2, PST3, PST7, PST12 4 28.4
Making the PST1, PST13, PST14 3 21.3
lesson interesting
Easy PST2, PST5, PST6, PST8, PST11, 5 35.5
Understanding

Persistence Ensuring Course PST10, PST11 2 14.2
Retention

According to Table 7, 35% of the PST stated that it made the lesson easier to understand,
28% stated that it made the lesson concrete, 21% stated that it made the lesson
interesting, and the others stated that it increased the permanence of the lesson.

In the fourth question, “Have you prepared a course content for MBI before? a. If yes, can
you explain how you prepared it? b. If your answer is no, would you like to prepare MBI-
oriented course content for the science course? Why?" and the answers are given in Table
8.

Table 8. Findings related to the Fourth Question (pre)

PST f %
Yes PST9 1 7.1
No PST1, PST2, PST3, PST4, PST5, PST6, PST7, PST8, PST10, PST11, PST12, PST13, 13 92.3
PST14

According to Table 8, 92% of the PST stated that they had not prepared course content
for MBI before.

In this section, the interview questions and answers after the PST were trained are
presented.

In the first question, “What do you think about the adequacy of the information about the
model and MBI in the training process, explain with examples.” The question was directed
and the answers are given in Table 9.
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Table 9. Findings related to the First Question (post)

Theme Code PST f %

Qualification Information was PST1, PST3, PST5, PST6, PST7, PST8, PST9, PST10, 11 78.1
sufficient PST11, PST13, PST14
Activities were PST2, PST12 2 14.2
sufficient

Interaction Interaction with PST4 1 7.1
students

According to Table 9, all of the PST thought that the content presented in the training
was sufficient.

In the second question, "Were the practices related to the model and MBI in the training
process sufficient? Why? Explain.” the answers are given in Table 10.

Table 10. Findings related to the Second Question (post)

Theme Code PST f %
Qualification Activities were sufficient PST1, PST2, PST3, PST4, PST5, PST6, PST7, 11 78.1
PST8, PST10, PST13, PST14
Activities were not enough  PST9, PST12 2 14.2
Interaction Interaction with students PST11 1 7.1

According to Table 10, while 85% of the PST thought that the practices were sufficient,
15% stated that the activities were not sufficient.

In the third question, “After the training, do you feel competent in designing activities
related to MBI? Explain.” The question was directed and the answers are given in Table 11.

Table 11. Findings related to the Third Question (post)

PST f %
Yes PST1, PST2, PST3, PST4, PST6, PST7, PST8, PST9, PST10, PST11, PST12, PST13, 13 92.3
PST14
No PSTS 1 7.1

According to Table 11, 92% of the PST stated that they felt competent in preparing IST
activities after the training.

In the fourth question “What are the positive aspects of the training given to you? Explain.
The question was directed and the answers are given in Table 12.

"

Table 12. Findings related to the Fourth Question (post)

Theme Code PST f %

Useful Informative PST1, PST5, PST6, PST9, PST10, PST13, PST14 7 49.7
Eye-opening PST2, PST3, PST4, PST10 4  28.4
Funny PST1, PST7, PST11, PST12 4 284
Interactive PST1, PST8, PST9, PST11 4 284

According to Table 12, all of the PSTs stated that they found the training useful.
In the fifth question, “What are the deficiencies you see about the training process?
Explain.” The question was directed and the answers are given in Table 13.
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Table 13. Findings related to the Fifth Question (post)

Theme Code PST f %
Time Insufficient PST1, PST8, PST12, PST13 4 28.4
Hardware Technological devices cannot work PST2, PST3, PST9, PST11 4 284

According to Table 13, 28% of the PST stated that time was limited, and 28% stated that
they had problems using technological devices such as computers.

4. CONCLUSIONS

It was aimed to evaluate PSTs' views on models and MBI in this study. According to the
findings, there was no significant difference between the t-test results before and after
the training given to the PST. Considering the answers given in the interview forms of the
PST, they had developed positive attitudes towards models and MBI before the training,
which may be the reason why the t-test results were not significant. During the MBI
training, PST learned that they learned MOMBI and its steps rather than models and that
they should present models within the theoretical framework when using them. However,
in the future, PST will not use models haphazardly and will make the lesson more
meaningful by presenting models in a theoretical framework.

Before the training, all of the PST had positive attitudes towards models and all of them
argued that it was a method that should be used in lessons. In addition, the majority of
the PST stated that they had not prepared models and MBI lesson plans before. With this
training, PST was informed about how the design process should be and what to pay
attention to. After the training, the majority of the PST felt themselves competent to
prepare models and MBI lesson plans. In addition, the training process entertained the
PST and provided them with different perspectives.
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Abstract

With the rapid progress in digital technologies, the competencies expected from
students are also being updated. In this context, teachers need to develop their digital
competencies to provide students with certain competencies. For this purpose, it is
important to reveal the status of pre-service teachers' digital competencies during the
undergraduate period. This study aimed to measure whether pre-service science
teachers' digital competencies differ in terms of grade level and gender factors. In the
study, survey design was selected from quantitative research methods. The sample of the
study consisted of 170 pre-service science teachers studying at Atatlirk University Kazim
Karabekir Faculty of Education. Random sampling was used in sample selection. Digital
Technology Competencies of Teachers Scale (DTECS) adapted into Turkish by Ergll and
Tasar (2023) was used as a data collection tool in the study. For the analysis of the data
obtained from the scale, normality analysis was performed first. Since 3rd-grade data did
not provide normal distribution, Kruskal-Wallis and Mann-Whitney U tests were used to
make comparisons in terms of grade level. Mann Whitney U test was also used to
compare the data in terms of gender. In the study, a significant difference was observed
between 1st and 3rd grades in favor of 3rd grades and between 2nd and 3rd grades in
favor of 3rd grades (p<.05). There was no significant difference in terms of gender
(p>.05). To increase the digital competencies of pre-service science teachers, it is
predicted that providing training in various fields related to digitalization (augmented
reality, educational digital games, etc.) will be effective.

Keywords: Digital competencies, pre-service science teachers, gender, grade level

Introduction

Today, the use of digital technologies in the field of education is increasing. Since
there is no specific hierarchy of competencies, competencies are of equal importance.
Each competence has a great contribution to our social life and society. Competencies
complement each other and can be applied in different ways, and concepts that are
important in one field may not have the same importance in the other field. Individuals
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with such competencies have problem-solving, teamwork, critical thinking, analytical
competencies, communication skills, creativity, and intercultural communication
competencies [1].

The concept of digital competence is explained as a concept used at certain levels
of learning, especially in the training of teachers [2]. On the other hand, digital
competence is considered to be more than knowing how to use complex and
interconnected devices and technology [3]. According to Ferrari (2012), the concept of
digital competence is used as the use of all attitudes, skills, knowledge, strategies, and
awareness to communicate, socialize, and problem-solve [4]. In some studies, it is known
that digital competence is examined according to some variables (such as field, gender,
teaching period, education level, and daily internet use) [5, 6, 7, 8, 9].

In some of these studies, for example, in the research conducted by Arslan (2019)
with teachers working in primary and secondary schools, it was seen that there was no
difference in the level of digital literacy when the variables were examined in terms of
education levels and gender [5]. In another aspect of the research, the digital literacy
levels of information technologies, science, and mathematics teachers were higher. In the
research conducted by Demirdag (2021), internet usage time increased the level of digital
literacy [6].

With the rapid progress in digital technologies, the competencies expected from
students are also being updated. In this context, teachers need to develop their digital
competencies to provide students with certain competencies. For this purpose, it is
important to reveal the status of pre-service teachers' digital competencies during the
undergraduate period. This study aimed to measure whether pre-service science
teachers' digital competencies differ in terms of grade level and gender factors.

The problem statement of the research is as follows: Do pre-service science
teachers' (PST) digital competencies vary in terms of grade level and gender factors?

METHOD
Research Design

A survey design, one of the quantitative research approaches, was used. In
quantitative research, mathematical models and statistical data are used to analyze the
data and the findings are presented in a neutral, third-person language [10]. Therefore,
since this study aims to determine the level of digital technology competencies of PST,
the most appropriate design is survey design.
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Data Collection Tool

The Scale of Digital Technology Competencies of Teachers (SDTCT) adapted into
Turkish by Erglil and Tasar (2023) was used as a data collection tool in the study [11]. The
SDTCT aimed to determine the digital technology competencies of PST for different
situations. Cronbach's Alpha coefficient was calculated to determine the reliability
coefficient of the SDTCT. Cronbach's Alpha was determined as .949 for this 19-item scale.

Application

This research was carried out in 1st, 2nd, 3rd, and 4th grades studying at
undergraduate level in the 2023-2024 academic year. In this 19-item scale, prospective
teachers were given 1 lesson hour to answer the questions.

Analysing the Data

For the analysis of the data in the study, normality analyses were performed first.
The normality results of the data according to the grade level are given in Table 1.

Table 1. Normality results (grade level)

Normality Grade Statistics df P
test
Kolmogorov- Smirnov 1 ,098 52 ,200
Shapiro- Wilk 2 ,977 47 ,480
3 ,790 45 ,000
4 ,981 25 ,900

According to Table 1, since 3rd-grade data did not provide normal distribution,
Kruskal Wallis and Mann Whitney U tests were used for comparison in terms of grade
level.

Mann Whitney U test was also used to compare the data in terms of gender.

Table 2. Normality results (gender)

Normality test Gender Statistics df P
Kolmogorov- Smirnov Women ,132 142 ,000
Shapiro-Wilk Men ,967 26 ,537

According to Table 2, since the data of women PST did not meet the normal
distribution, Mann Whitney U test was used to compare the data in terms of gender.
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Findings

In this section, firstly, descriptive statistics of the data obtained from the classes

are given in Table 3.

Table 3. Descriptive statistics- grade level

Grade n X SS

1 52 68,54 16,932
2 47 71,74 10,337
3 45 75,44 10,902
4 26 75,44 9,928
Total 170 72,36 13,041

According to Table 3, the digital competencies of the PST are above average. The

highest average is seen in the 3rd and 4th grades.

In Table 4, the digital competencies of the PST were compared in terms of grade

level.

Table 4. Kruskal-Wallis results- grade level

Grade n Mean Rank SsD X2 p
1 52 74,00 3 8,643 0,034
2 47 78,81
3 45 99,60
4 26 96,19

According to Table 4, there was a difference between the groups. Mann Whitney

U test was performed to determine which group was in favor of the difference. Mann

Whitney U test results are given in Table 5.

Table 5. Mann Whitney U Test results - grade level

Grade n Mean rank Sum of ranks U ¢

1 52 47,98 2495,00 1017,000 0,461
2 47 52,23 2455,00

1 52 42,80 2225,50 847,500 0,020
3 45 56,17 2527,50

1 52 36,22 1883,50 505,500 0,071
4 26 46,06 1197,50

2 47 40,38 1898,00 770,000 0,024
3 45 52,89 2380,00

2 47 34,19 1607,00 479,000 0,128
4 26 42,08 1094,00
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According to Table 5, there was a significant difference between the 1st and 3rd
grades in favor of the 3rd grades and between the 2nd and 3rd grades in favor of the 3rd
grades (p<.05).

The digital competencies of PST were compared in terms of gender. For this, a
comparison was made with Mann Whitney U test. The results are given in Table 6.

Table 6. Mann Whitney U Test results- gender

Group n Mean rank Sum of ranks U p
Men 27 77,70 2098,00 1720,000 0,369
Women 143 86,97 12437,00

According to Table 5, there was no significant difference between the digital
competencies of the PST in terms of gender (p>.05).

Conclusion and Discussion

This study aimed to measure whether the digital competencies of the PST differ in
terms of grade level and gender factors. In the study, the digital competencies of the PST
were above normal. This may be because PST is Generation Z. In addition, the teaching
method-technical courses on digitalization may be effective. In the study, a significant
difference was observed between 1st and 3rd grades in favor of 3rd grades and between
2nd and 3rd grades in favor of 3rd grades (p<.05). The emergence of this situation may
be influenced by the fact that the PST started to take courses related to technology until
the 3rd-grade level. Especially at the 3rd grade level, the use of Web 2. tools such as
Canva, Padlet, etc. in courses on science teaching may be effective.

There was no significant difference in terms of gender (p>.05). The fact that the
PST of different genders at the same grade level are in similar age groups and go
through similar educational processes may be effective in the emergence of this
situation. To increase the digital competencies of PST, it is predicted that providing
training in various fields related to digitalization (augmented reality, digital games, etc.)
will be effective.

Acknowledgments: This study was supported by the Scientific and Technological
Research Council of Turkey (TUBITAK) under Grant Number 121K432. The authors thank
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Abstract

Rhubarb, formally known as Rheum spp, is a genus of plant Polygonaceae and is well-
known for its rich antioxidant source [1]. The present study reveals in vitro antioxidant
properties and the phytochemical content of a novel Rheum species (Rheum telianum)
isolated from Southeastern Anatolia. To perform the analysis, dried leaves and seeds of
the plants were ground and extracted with ethanol to obtain plant secondary
metabolites. Then, dried extracts were subjected to in vitro 2,2-Diphenyl-1-picrylhydrazyl
(DPPH) radical scavenging and Cupric reducing antioxidant capacity (CUPRAC), Fe**, and
the ferric reducing antioxidant power (FRAP)-reducing assays and all results were
compared with the commercially available synthetic and natural antioxidants [2-4]. In
addition to the antioxidant capacity assays, quantitative phenolic, flavonoid, and
secondary metabolite were determined through colorimetric and LC-MS/MS
chromatographic methods [2-5]. Results showed that both leaves and the seeds of the R.
telianum have high inhibitory properties over DPPH radicals with 20.79 pg/mL, r’=0.9884
and 5.67 pg/mL, r’=0.9969 ICso values, respectively. Similarly, metal-reducing capacities
for the extracts were determined as high as standard antioxidants in the CUPRAC, Fe*?,
and FRAP assays. The total phenolic and flavonoid content of the leaves and the seeds
was determined as directly proportional to the extracts’ antioxidant properties. The
samples' dominant secondary metabolites were evaluated using the LC-MS/MS analysis
results. In conclusion, the extracts' structure and functional relationship and the plants'
possible usage in the food, medicine, and cosmetic industries were made.

Keywords: Rheum telianum, Rhubarb, Antioxidant, LC-MS/MS
Introduction
Rheum spp., rhubarb in folk linguistics, is a genus that species-rich type of the

Polygonacae family. This genus is mostly native to Asian countries like China, India,
Nepal, Korea, Bhutan, Pakistan, Turkey, Iran, Russia and Tibet [1]. Currently, there are
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forty-five accepted different species, among them 25 of those species have been
reported to have biological importance. Among them R. australe, R. palmatum, R. ribes,
and R. webbianum have the highest number of citations in the world [1]. These species
have important usage in traditional medicine as they have been reported to be effective
in liver, kidney, gastrointestinal, and reproductive system-related diseases. Also, due to
their proven biological activity, they have a great potential to be used as sources in
herbal medicine [1-4].

Rheum telianum is a novel rhubarb species that is s described as a new species
from Kayatepe village (south-eastern Anatolia, Turkey). It is morphologically related to
the west-central Asiatic R. ribes and R. rhizostachyum [3]. Here, it was aimed to determine
the antioxidant properties and phytochemical content of this novel Rheum sp. to evaluate
their biological activity relativeness to other important Rheum sp. and provide an insight
into possible future biological activity with this preliminary study.

Experimental Part
Materials and Chemicals

1,1-diphenyl-2-picryl-hydrazyl (DPPH), neocuproine (2,9-dimethyl-1,10-phenanthroline),
Ascorbic acid, butylated hydroxytoluene (BHT), butylated hydroxyanisole (BHA), a-
tocopherol, Trolox, Folin Ciocalteu's and Ellman’s Reagent (5,5'-Dithio-bis-(2-nitrobenzoic
Acid) were purchased from Sigma-Aldrich GmbH, Steinheim, Germany. Standard phenolic
compounds for LC-MS/MS were purchased from Sigma.

Preparation of the Plant Samples

Rheum telianum leaves and the seeds were collected from Kayatepe (Rezip) village of
Adiyaman province in Turkiye, rocky serpentine soils, 37°87" N, 38°27" E, 1350 m
TURKEY[5]. Water and ethanol extracts of the samples were prepared by weighing 10 gr
of dried leaves and the seeds after grinding pieces up to 0,5 -10 mm. Then, 50 mL of
ethanol was added to the milled plant material in a beaker and the samples were mixed
for 5 hours. Solid particles were decanted from both clean cheesecloth, and Whatmann
paper No.1, and centrifugation at 3000 rpm for 10 minutes until transparent extracts
were obtained. Desolvation was performed with either a rotary evaporator [6]. The overall
extraction yields were calculated from the amount of remaining extracts. 100 mg of dry
extracts were separated for LC-MS/MS analysis and ethanol solution of extracts was
prepared in known concentrations for further antioxidant capacity testing.

Phytochemical Analysis of The Extracts
Determination of total flavonoid and total phenol of the extracts
Total flavone and flavonol contents were determined by analyzing through the

colorimetric method [6]. Three different concentrations (15-45 pg/mL) of 0.5 mL of the
samples in ethanol were mixed with 1.5 mL of 95% methanol. Then, 0.5 mL of 1.0 M
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potassium acetate, 2.3 mL of distilled water, and 1.5 mL of 10% Aluminum nitrate were
added to the reaction mixture, and the samples were incubated at 25°C for 40 min after
vigorously shaking. Absorbances at 415 nm of each reaction were recorded and the
results were expressed as pg quercetin equivalents (QE) /mg of the extracts. A standard
curve of quercetin was obtained within a concentration range of 1-500 pg/mL (y =
0,004614x + 0,01149, r2=0.9909). The total phenolic contents of the three different
concentrations (15-45 pg/mL) of the plant extracts were determined by the Folin—
Ciocalteu method applied by Karagecili et al. splitting the volumes of each component by
half [6]. The results were expressed as pg gallic acid equivalents (GAE) /mg of the extracts
with concentrations ranging between 0-200 ug/mL (y = 0,007993x - 0,1509, r’= 0,9824).

Determination of Phytochemicals by LC-MS/MS

Screening of ethanol extract of the samples was performed against 53 standard
phytochemical standards whose chromatographic conditions were validated and
optimized for A Shimadzu-Nexera model ultrahigh performance liquid chromatography
(UHPLC) coupled with a tandem mass spectrometer (Shimadzu LC/MS-8040) in the
previously reported study [7]. LC-MS/MS method was applied as previously reported [6],
[19] and adopted for dried samples of ethanol extract of Rheum telianum leaves (EERL),
and the Rheum telianum seeds (EERS).

Determination of Antioxidant Properties of the Extracts
DPPH Radical Scavenging Activity

The DPPH radical scavenging activity determination assay was performed as previously
applied [6,8]. An ethanol solution of 0.1 mM DPPH was prepared and incubated in the
dark by mixing overnight for preradicalization. Then, 0.5 mL of DPPH and 0.5 mL of the
samples in ethanol (15-45 pg/mL) were mixed and incubated at 30 °C for 30 minutes. The
absorbances of each sample were recorded at 517 nm. Ascorbic acid, BHA, BHT, a -
Tocopherol, and Trolox were used as positive controls in ABTS assays. Each sample was
performed in triplicate.

Fe*3, Cu** and Fe*3-TPTZ Reducing Capacity

Fe**-reducing assay, Fe** ion-reducing antioxidant power (FRAP), and Cu?*-reducing
antioxidant capacity assay (CUPRAC) methods were employed to determine the ability of
the samples to reduce metal complexes. Three different concentrations of the samples
(0.75 mL in distilled water) were mixed with 1.25 mL of 0.20 M phosphate buffer solution
(pH 6.6) and 1 % (w/w) potassium ferrocyanide. Then, the mixture was acidified with 1. 25
mL of 10 % trichloroacetic acid (w/w), and incubated at 50°C for 30 min. Lastly, 0.25 mL
of 0.1 % Iron (lll) chloride was added to form the blue complex and the absorbances of
each sample were recorded at 700 nm via Shimadzu UV-1800 UV spectrophotometer [6].
CUPRAC assay was performed by combining an equal volume of 10 mM of copper (Il)
chloride, 7.5 mM neocuproine, and 1.0 M ammonium acetate buffer and the samples
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were added by adjusting the final volume to 2 mL with distilled water [9]. The mixture
was incubated for 30 min at 25 °C and was measured spectrophotometrically using the
blue-colored final reaction mixture at 450 nm. FRAP reagent containing acidic 10 mM: 20
mM iron (Ill) chloride: 0.3 M sodium acetate buffer (pH=3.6) in a ratio of 1:1:10 was
prepared before use. 0.5 mL of the samples in buffer mixed with an equal volume of 20
mM iron (Ill) chloride and FRAP reagent resulting in 5 mL final reaction volume. The
absorbance of each reaction was measured at wavelength 593 nm after 30 min
incubation at 37 ° C [9]. Ascorbic acid, BHA, BHT, a -Tocopherol, and Trolox were used as
positive controls in ABTS assays. Each sample was performed in triplicate.

Statistical Analysis

All experiments are repeated three times for each sample. The results are reported as the
mean + SD. (n = 3) and were evaluated using one-way ANOVA followed by Tukey's
post hoc test; p < 0.05 was considered statistically significant.

Results and Discussion

The phytochemistry of Rheum telianum was investigated in terms of total phenolic and
flavonoid content. Also, plant secondary metabolites were determined through LC-
MS/MS against 53 phytochemical standards (thirty-three medicinal and 10 aromatic
compounds) that were most commonly reported with their biological activity [7]. Since
the significant biological activities such as antioxidant, antimicrobial, and anti-
inflammatory properties of natural compounds were associated with phenolic contents,
their analysis is inevitable for food, medicine, and cosmetic industries when determining
the value of the herbal extract [10]. According to the results obtained from the
quantitative assays, the total phenolic content of EERL and EERS was determined as 583
and 753 pg GAE /mg. Even though the flavonoids have same application field as phenolic
compounds such as cosmetic and food industry, the most pronounced applications of
these compounds, are in the field of medicine. Therefore, the determination of the total
flavonoid content will significantly express the medicinal value of the plant extract [11].
The total flavonoid contents were also found as 298 and 238 QE ug/mg. Plant-to-extract
ratios were defined by simple calculation of the extract production yield of dried plants.
Based on this assumption, the DER (Dry extracts ratio of the leaves and the seeds was
calculated as 10:5.9 and 10:3.9, respectively. This ratio may be used to partly determine
the amount of active material extracted from plant biomass relative to the starting
amount of biomass, thus, useful to define ‘standardized extracts’ for herbal formulations
and dietary supplements [12].

LC-MS/MS Analysis of the Rheum extracts revealed a total of ten different
compounds in the leaves and the seeds with high amounts. In the leaves of Rheum
telianum, gallic acid gentisic acid, epicatechin gallate, rutin, isoquercitrin, hesperidin
quercitrin, nicotiflorin, and acacetin; in the seeds gallic acid, catechin, gentisic acid,
epicatechin gallate, rutin, isoquercitrin, hesperidin, and quercitrin were detected. Even
though the quantities differed, a total of eight compounds were in common in both of
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the extracts. Quantitative and chromatographic representations of the results are given in
Figure 1.
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Figure 1. LC-MS/MS quantitative and chromatographic results of Rheum telianum leaves (EERL) and the
seeds (EERS)

The antioxidant activity of the Rheum telianum plant was investigated through
four different methods with two different mechanisms since combining different
methods would be a more realistic approach regarding different antioxidant properties.
Here, radical scavenging activity was determined by employing the DPPH radical
scavenging assay, and the percentage of the inhibition was calculated by simply
portioning with the control reaction that does not involve the samples. Results showed
that both of the samples scavenged the DPPH radical up to 90 %, and even the seed
extracts reached up to 98 %, which is greater activity than those ascorbic acid, BHA, BHT,
Trolox were inhibited maximum with 94 %. Metal-reducing capacities were determined
through three different methods and quite similar results were obtained from each of the
assays. The Cu?*-reducing capacity of the EERS was evaluated as being the highest and
EERL, BHA, BHT, and Trolox were followed that result in descending order. In Fe**-TPTZ
reducing results, the order was evaluated from the highest to the lowest, such as EERS,
BHT, Trolox, BHA, and EERL. Lastly, the order was EERS, BHA, BHT, EERL, and Trolox from
the highest to lowest in Fe’*-reducing assay. A graphical representation of the
antioxidant capacity results is shown in Figure 2.
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Figure 2. Graphical representation of antioxidant capacity results from A; DPPH radical scavenging assay B;

CUPRAC assay C; FRAP assay D; Fe3*-re

ducing assay.

ICso values of each sample in the DPPH assay were calculated using GraphPad
Prism 84.0 using a non-linear regression model for normalized parameters. Mean
absorbance values obtained from the metal-reducing tests were also tested by row
statistics. Results obtained using 45 pug/mL of sample concentration were represented in

Table 1.

Table 1. Antioxidant Activity Results

DPPH-
scavenging assay
(ICs0)

CUPRAC assay

(Aas0)

FRAP assay

(As93)

Fe*3 reducing assay

(A 700)

BHA (45 pg/mL) 16.00, *=0.9948

1.41£0.07, r’=0.9948

2.33+0.01, r’=0.9986

1.75+0.04, ’=0.9983

BHT (45 pg/mL) 19.76, r’=0.9883

0.86+0.02, r’=0.9989

2.87+0.06, r*=0.9938

1.50+0.08, r°=0.9972

Trolox (45 pg/mL) | 12.99, r’=0.9946

0.64+0.01, *=0.9988

2.48+0.12, r’=0.9558

0.84+0.01, r*=0.9990

Ascorbic Acid (45

13.92, P=0.9926
ng/mL)

Rheum Leaves (45

20.79, ’=0.9884
ng/mL)

2.02+0.13, r’=0.9272

1.12+£0.07, ’=0.9789

1.19£0.02, ’=0.9979

Rheum Seeds (45

5.67, 2=0.9969
ug/mL)

2.53+0.01, r*=0.9997

3.70£0.12, r*=0.9981

3.07+£0.03 r*=0.9725
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Conclusion

Rheum species have great importance due to their rich contents of bioactive metabolites,
however, according to the latest advances, several Rheum species are under immense risk
and have been considered as “threatened” due to overharvesting and habitat destruction.
Therefore, suggestions for good applications to cultivate them have been made. Besides,
the discovery of novel Rheum sp. with wide biological activity is promising in many
industries such as food, medicine, and cosmetics. Here, it was evaluated that Rheum
telianum species possess promising antioxidant activity, by having characteristics of the
Rheum genus and Polygonacae family. Industrially important metabolites of the species
were revealed in remarkable quantity. This study can be concluded as a preliminary study
and evaluated as seminal for future activity investigation of Rheum telianum species.
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Abstract

CRISPR technologies, considered one of the greatest discoveries of the last
decade, were developed by examining bacterial defense systems [1-3]. This
technique is designed to make desired changes to specific DNA segments in cells'
genomes, allowing the DNA within the cell to be replaced efficiently and error-
free. The main reason why this technique is widely used and attracts the attention
of researchers is that it can be easily customized and applied to various cell types
[4]. However, the use of CRISPR technologies in the food industry is a relatively
new field that needs to be investigated [5].

Food science is defined as a field that studies physical, chemical and biological
processes, aiming to improve safe and sustainable food production as the world
population increases rapidly [6]. While some of the microorganisms found in
foods provide benefits in product processes, some need to be kept under control
due to their harmful effects [7, 8].

Lactic acid bacteria are among the most important microorganisms for the food
industry. Lactic acid bacteria, a very diverse group both phenotypically and
phylogenetically, are very important for the food industry as starter cultures or
probiotics. In recent studies, CRISPR-Cas systems have begun to be used as tools
to perform operations such as gene deletion, insertion, and point mutation in
various LAB types. With the use of these systems, studies have begun to develop
new strains with functional properties [9-11]. In this study, current applications of
CRISPR-Cas Systems on Lactic Acid Bacteria will be discussed.

Keywords: CRISPR, food application, genetic tool, lactic acid bacteria
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Introduction

Genetics has been and continues to be a fundamental tool for understanding molecular
and biological functions in various forms of life. Temperature-sensitive lethal genetic
screens performed on microorganisms in the 1960s and 1970s laid the foundation for our
current understanding of how DNA replication, transcription, and translation occur within
the cell [12].

While the 1990s were known as the internet age, the 2000s attracted attention with
biotechnology and genes as the dominant technologies of a new era. In 2012, French
geneticist Emmanuelle Charpentier and American biochemist Jennifer Doudna developed
a method called "genetic scissors" or "molecular scissors”, one of the most powerful tools
of gene technology [13]. This development provided a significant breakthrough in
genetic science. Now, the DNA of plants, animals and microorganisms can be changed
extremely easily and with high precision, and various gene edits can be made [14-16].

CRISPR is an acronym for "Clustered Regularly Interspaced Short Palindromic Repeats"
and stands for clusters of regularly spaced palindromic repeats. This revolutionary term in
the field of gene editing describes a method that allows precisely altering the DNA of
organisms [13,17].  The existence of CRISPR has been known since 1987, but the
biological functions of this structure became clear about a decade ago while
investigating phage resistance in the starter culture Streptococcus thermophilus used in
dairy products [18-20]. This discovery sparked interest in CRISPR loci and the Cas
nucleases that work with them. Although much of the scientific literature focuses on the
use of CRISPR-Cas9 for genetic engineering in eukaryotes, these systems have great
potential across microbiology and specifically for engineering food cultures. Eventually,
CRISPR-associated protein (Cas) systems turned into genome engineering tools that are
frequently used in studies of microorganisms today [20-21].

CRISPR-Cas systems are found in approximately 85% of archaea and 40% of bacteria.
These systems are found in approximately 63% of Lactobacillus species, 77% of
Bifidobacterium, and all (100%) Streptococcus thermophilus strains, which are among the
microorganisms of critical importance for the food industry [9, 20, 22, 23]. The CRISPR
component of the CRISPR-Cas system contains a set of conserved repetitive sequences
separated by unique spacers that represent the genetic record of foreign invaders such
as phages and plasmids, helping microorganisms recognize foreign DNA and develop
defenses against potential threats [9, 19].

Industrially important microorganisms, such as starter cultures and probiotic strains, are a
desirable target to leverage CRISPR-Cas systems for genome engineering, especially
given their important role in the food supply chain and their many biological functions
ranging from food fermentation to promotion of human health. Based on this issue,
current applications of CRISPR-Cas Systems on lactic acid bacteria, which are the
cornerstone of fermentation, are discussed.
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LABs and CRISPR Applications
General characteristics of lactic acid bacteria

Lactic acid bacteria, identified by Orlo-Jensen in 1919; They are rod- or cocci-shaped,
gram-positive, catalase and nitrate reductase negative microorganisms that do not form
spores and generally produce lactic acid as the end product of carbohydrate
fermentation. Although they are generally aerotolerant, those that live in the human and
animal digestive systems are anaerobic. Since they do not have the ability to synthesize
the necessary enzymes and cytochromes, they cannot perform oxidative phosphorylation
in the presence of oxygen. However, flavoproteins can carry out limited non-
phosphorylating oxidation thanks to oxidase and peroxidase enzymes. Lactic acid
bacteria can live at temperatures between 5-10 °C, and it is also known that some species
are tolerant to salt, acid or alkyls [24-27].

Lactic acid bacteria play important roles in the biocycle of meats, vegetables and
fermented dairy products; It ensures the production of safe foods that are resistant to
pathogens, have a long shelf life. In addition, they are widely found in nature, are the
basic element of fermented product production, provide textural structure such as taste,
smell and aroma to foods, and enable the production and ripening of some foods; It is a
group of microorganisms that have been widely researched due to their important
industrial properties such as their ability to produce organic acids, exopolysaccharides,
hydrogen peroxide and similar substances, antibacterial and aromatic compounds [27-
30].

In recent years, lactic acid bacteria (LAB) have become widely used in various fields due
to their economic value and functional properties [31]. LAB can be used to produce
organic acids and prepare fermented foods, and some types may also contribute to the
repair and growth of the intestinal barrier of animals [27, 32-35]. However, the
incomplete metabolic pathways and low stability of LAB may hinder meeting increasing
production demands. Thanks to advances in genome editing approaches, strategies have
begun to be developed that can help LAB overcome these limitations and increase their
beneficial properties [36-39].

The CRISPR-Cas system, one of the most popular technologies of recent times, has been
thoroughly researched for use in genome editing of LAB [40]. This technology has
enabled the development of flexible and high-throughput genome engineering tools for
bacteria, archaea, and eukaryotes. Various scientific studies have shown that various
genome editing targets have been successfully achieved in different LAB strains using the
CRISPR-Cas system [9, 41-45].

CRISPR-Cas systems of lactic acid bacteria

Several studies have determined that CRISPR-Cas systems are common in LAB and that
these systems are found in many Lactobacillus, Streptococcus, and Bifidobacterium
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species. While the observed genomic incidence rate in LAB is estimated to be around
45%, rates of occurrence of CRISPR-Cas systems vary greatly at the species level [23, 46].
For example, the strain L. reuteri has a CRISPR-Cas system formation rate of only 17%,
while strains such as L. crispatus and L. delbrueckii have rates as high as 96%. While L.
acidophilus has at least one CRISPR locus, it lacks cas genes. In contrast, L. paracollinoides
strains have cas genes but lack CRISPR loci [9, 23].

Overall, the most common type of CRISPR-Cas system among lactic acid bacteria is Type
Il. However, significant differences are observed in the distribution of these systems
among species. Type | systems are common in L. parabuchneri, while Type Il systems are
more common in L. casei [9, 47]. Only Type | systems are found in L. helveticus, while
Type Il systems predominate in L. rhamnosus. Type Il systems are rare among lactic acid
bacteria and occur only in a few specific species. However, L. salivarius and L. ruminis
appear to be reservoirs of Type Il systems; Type Ill systems were detected in 32% of L.
salivarius strains and 41% of L. ruminis strains [9, 23, 46].

If we talk about the common subtypes in lactic acid bacteria, Type II-A subtypes are
found in approximately 30% of lactobacilli, while this rate is approximately 5% among
bacteria in general. Subtype IE is known as the most common Type | subtype in nature
and is therefore also the most common Type | subtype in the Lactobacillus and
Bifidobacterium genera. Moreover, subtypes IE, IC, IU, lI-A, and 1I-C are common subtypes
found in both Lactobacillus and Bifidobacterium [9, 23].

CRISPR-Cas system and applications

While the CRISPR-Cas9 genome editing method is widely used in eukaryotes and some
model bacteria, studies in this field in lactic acid bacteria (LAB) are still in their early
stages [9, 48]. The limited availability of genetic tools that can be used effectively to
insert or delete genes in LAB has caused limitations in the biotechnological applications
of these bacteria. To overcome this deficiency, other genome editing tools are integrated
into the CRISPR/Cas system to create a more effective genome editing design [49-51].

To perform genome editing in a bacterium, an endogenic CRISPR/Cas system is not
necessarily required. If an endogenous CRISPR/Cas system is not available, an exogenic
form (sgRNA: Cas9) can be introduced using genetic engineering into a plasmid
containing guide RNA for genome editing. So far, only Type | and Type Il systems have
been used for endogenous CRISPR-based genome editing in LAB. However, L. salivarius
and L. ruminis have the Type Il system, indicating the potential of creating the first
endogenous CRISPR genome editing tool based on the Type Il system in LAB [20, 51].

Recently, genetic manipulation methods in lactic acid bacteria (LAB) have been
significantly developed. These methods include plasmid-based homologous
recombination, Red/RecET-mediated double-stranded DNA (dsDNA) recombination,
single-stranded DNA (ssDNA) recombination, and CRISPR-based gene editing. These
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advances have provided greater flexibility and efficiency for genomic modification and
biotechnological applications in LAB [10, 52-54].

Among CRISPR-based techniques used in lactic acid bacteria (LAB), the most common
method is classical homologous recombination, a plasmid-based double exchange
process. This method involves a resistance screening marker and integration plasmid
containing homologous arms of the target gene. The entire process usually involves a
single exchange, followed by a second exchange supported by the host cell's
endogenous RecA system LAB [10, 52, 55].

Another method used in gene regulation is Red/RecET-mediated double-stranded DNA
recombination. This method offers a more precise approach to gene editing and has
been used successfully in bacteria such as Escherichia coli, Lactococcus lactis,
Pseudomonas syringae, Photorhabdus and Xenorhabdus. However, because this method
relies on specific interactions between the recombinase system and proteins encoded by
the host cell, recombination efficiency can often be limited when applied to different
bacteria [10, 56-59].

CRISPR-based gene editing tools can be used for gene deletion, insertion and silencing
in lactic acid bacteria (LAB). The most commonly used CRISPR-Cas9 systems require Cas9
as the effector protein and use a single guide RNA (sgRNA) to recognize target DNA.
sgRNA consists of crRNA, which binds to target DNA, and tracrRNA, which interacts with
the Cas9 protein. crRNA has a replaceable sequence of 20 to 24 nucleotides at its 5' end
that fits perfectly with the target DNA, while tracrRNA has a hairpin structure at its 3' end
that binds with Cas9. By designing more than one sgRNA, regulation can be made on
more than one gene at the same time [60, 61].

Additionally, the CRISPR-Cas9 system can perform gene editing using different
recombination techniques. Methods such as plasmid-based recombination, single-
stranded DNA (ssDNA) recombination, and double-stranded DNA (dsDNA)
recombination can be used for gene editing with this system [10, 62].

Result

The CRISPR/Cas9 system attracted attention with the discovery that repetitive sequences
in the DNA of bacteria are a defense mechanism against bacteriophages. Studies carried
out since this discovery have enabled the development of the CRISPR/Cas system as a
technology with a wide range of applications.

In the field of biotechnology and genetic engineering related to LABs, many studies are
being carried out for the use of the CRISPR/Cas system. These systems can be used in
industry to increase product properties and redesign existing strains. However, there are
some difficulties in developing industrial strains with new properties. In particular,
problems such as cutting unwanted off-target DNA regions may arise due to the lack of
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specificity of Cas9 to certain genomic regions. This can lead to ethical problems and have
restrictive effects on the system.

However, it is hoped that with increased research, these problems can be resolved.
Progressing work on the CRISPR/Cas system will help address the shortcomings and
limitations of the system. In this way, it will be possible to use the CRISPR/Cas system
more safely and effectively on LABs and other microorganisms.
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Abstract

Automatic irrigation/humidification systems will provide savings as they will prevent both
unnecessary water consumption and waste of manpower/time by automatically watering
plants according to the humidity (water) rate in the environment where poultry/pets can
drink water or ornamental plants. Thus, humidification/irrigation operations will be
carried out automatically with the prepared system (depending on the humidity rate, at
the desired time and amount) and according to the developed software. This study aims
to use water resources in the most efficient way, maximize energy savings and prevent
excessive or unnecessary irrigation. In this study, the data received from the humidity
sensor / water level measurement sensor placed in the soil in the environment where the
plant is located is processed in the microcontroller. According to this processed data,
when irrigation is needed, the water pump / valve automatically works and replenishes
the missing water in the watering can or the water needed by the plant in the soil. When
the required water in the soil/container meets the need, the water pump/valve
automatically turns off.

Keywords: Arduino uno, Microcontroller, Automatic watering, Poultry, Ornamental
plants.

1. Introduction

As technology develops and advances, automation systems become a part of our lives
and their facilitating effects on our lives increase day by day. The field of agriculture and
animal husbandry also receives and must receive its share from the facilitating effects of
these technological developments. Because agriculture and animal husbandry have an
important place in human life. Biologically, the survival of the human species largely
depends on these areas.

One of the most important factors in poultry farming, greenhouse cultivation and
ornamental plants is irrigation/humidification. This process is done either manually by
manpower or automatically using developing technologies.
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One of the most important factors in achieving efficient results in both agriculture and
animal husbandry is irrigation. It does not matter whether it is in poultry farming or
livestock farming. Likewise, in agricultural areas, it does not matter whether there are
large cultivated areas, greenhouses or small ornamental plants. Regular and
homogeneous irrigation is required for the growing product/living being to be healthy
and for economical irrigation. Regular and homogeneous irrigation can be easily done
automatically with control elements and without manpower. These operations can be
carried out on a small scale using microcontrollers such as Raspberry Pl / Ardunio , or
they can be prepared in medium and large scale projects.

2. Literature Review

There are many studies on subjects such as irrigation, air conditioning, humidity
measurement and temperature measurement. However, there are not many studies in
the literature on software-controlled greenhouse irrigation, ornamental plant irrigation,
especially livestock and poultry irrigation with automatic systems.

In his study, Kirnak (2006) revealed that by measuring soil moisture with sensors, the
problem of over- or insufficient irrigation can be solved with an automatic drip irrigation
system in the right amount and at the right time.

Cakir et al. (2008) realized a remote controlled automatic irrigation system using PIC
16F877 microcontroller control circuit. The system irrigates manually or automatically
remotely. In automatic irrigation, sensors compare the moisture value received from the
soil with the moisture value needed by the plant and ensure that the plant is kept at the
value it needs. In this way, the plant is provided with sufficient and homogeneous water
that it needs. Thus, the system saves not only the amount of water by irrigating as
needed, but also manpower and time because it works automatically.

In his study, Dukes (2003) achieved 50% water savings for the same type of products
thanks to automatic control.

Oter et al. (2018) developed a PLC-controlled irrigation system that automatically
irrigates according to ambient humidity and temperature values. In this way, they aimed
to reduce irrigation errors and dependence on labor.

Pathak et al. (2017), in their prototype study, implemented an automatic irrigation system
based on soil moisture measurements.

Millaa et al. (2006) designed an effective irrigation and erosion prevention system with a
microprocessor-based infrared sensor. In addition, irrigation amount and times are
recorded by the system and these data can be transferred to the computer for detailed
analysis when necessary.
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3. Material and Method

3.1. Microcontroller (Ardunio / Raspberry PI)

Arduino was used to take data from sensors in the soil or water container and perform
the necessary control operations in line with this data. microcontroller was used. In the
study, the Arduino device shown in Figure 1 was used for the automatic irrigation system.
microcontroller was used. Arduino uno, Atmega328p microcontroller It has the chip. This
microcontroller is equipped with digital and analog input/output (I/O) pins that can
interact with other circuits. This microcontroller has 14 digital 1/0 pins (six PWM outputs),
6 analog 1/O pins. Thanks to these pins, sensors, drivers, etc. can be controlled and data
can be received from environmental components. It can be programmed on a computer
using the Arduino IDE (integrated development environment) environment. Arduino
UNO can be powered via USB or powered by an external battery. The ATmega328p on
the controller comes programmed to boot without using external hardware.

Py I G 'I' T 'I' 'I' ,!, .]. T .] FELE 'I' T I8

DIGITAL (PWM-)

'_jf SG U
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ot

Figure 1. ArduinoUno controller used in the system

In this study, taking into account its cost and features, Arduno The Uno controller was
decided to be suitable and used.

3.2. Sensors

Sensors are used to detect data or changes in the environment and transfer this
information to other electronic devices. In the study, in addition to software, values such
as soil moisture or water level in the container are needed in order to establish an
automatic system. The only way to obtain information about these values is to measure
the environment, and the measurement process is carried out through sensors. Sensors
convert chemical, electrical or physical changes in the environment into measurable
electrical signals. Data received through sensors are converted into electrical signals.
These signals are then interpreted by electronic circuits and mechanical devices can be
controlled. In this respect, sensors have an important place in our project. Arduino we
use in our project The uno controller can take data from sensors as input and easily
interpret it. Data from sensors that give analog output can be evaluated precisely by
ArduinoUno.

WWwWw.icanas.org.tr

282


http://www.icanas.org.tr/

3.2.1 Sensor Types

Sensors are the sensory organs of automatic systems, just like the sensory organs in
humans. Automatic systems produce reactions according to the data they receive from
sensors. In our study, sensors were used and the received data were processed and
reactions were produced. In this context, a group of temperature / humidity / water level
sensors (NTC, PTC, Rain Sensor ..) was used in the study. Sensors can be analog and
digital. Data from analog sensors needs to be converted.

3.2.2. Soil Moisture Sensor and Water level measurement sensor

The sensor used in the study, shown in Figure 2 (a), which measures the moisture content
of the soil, is buried in the soil. Soil moisture sensors are often integrated into other
electronic devices such as microcontrollers or data acquisition systems. In this way, soil
moisture data can be collected, processed and monitored. This information can be used
for a variety of purposes, such as optimizing plant growing conditions, adjusting
irrigation timing, and maintaining plant health. The system works automatically according
to the moisture information obtained from the soil. The most important information
required for the irrigation system is obtained by obtaining information about the
moisture of the soil with the humidity sensor. The water level measurement sensor
(Figure 2 (b)) is a sensor that we will measure depending on the decrease in the water
level in a container.

a) b)
Figure 2. Humidity Sensor (a) and Water level measurement sensor (b)

3.3. Mini Water Pump and Driver card
Water pump is a motor used to transfer water to different locations. Viscous liquids such

as water can be transferred up to 120 liters per hour with the water transfer motor
(Figure 3), which operates silently and has very low power consumption.
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Figure 3. Mini Water Pump and Driver board

3.4. Automatic Watering System Circuit

In the automatic irrigation circuit (Figure 4), when the humidity value measured by the
moisture meter exceeds a certain level, a signal is sent and the water pump starts to
work. After the soil is irrigated, when the value measured by the moisture meter exceeds
a certain moisture value, a signal is sent to the water pump again to stop and the water
flow is cut off (Figure 5).

The water level measurement sensor is connected instead of the humidity sensor in the
circuit in Figure 4, the water level in the water containers where pets, poultry or livestock
meet their water needs is measured and when it decreases or runs out, the water
pump/valve is activated and the missing water is automatically replenished.

Smart irrigation systems can be controlled remotely with the help of advanced digital
technologies, and efficiency and resource use can be optimized with various smart
irrigation sensors. Thanks to SIM card devices integrated into irrigation systems,
irrigation system on-off operations can be easily controlled remotely via mobile devices.
In addition, by accessing the control units of smart irrigation systems through
applications that can be installed on mobile devices with various operating systems,
many applications and parameters such as humidity monitoring, valve opening/closing
and water monitoring can be controlled remotely.

(LA

o0

Figure 4. Automatic Irrigation System Circuit and Installed Circuit
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Arduino Microcontroller coding was carried out in the Ardunio IDE environment. The
system was previously established as a prototype in a virtual environment and the written
codes were tested.

imotor HIGH :

(2e08);

vii 20860
== i 1

i =608

2000

Figure 5. Example of code block that operates the water engine according to the data
from the sensor

4. Conclusions
Automatic irrigation systems will provide great benefits when used with the necessary
transformations in the irrigation of livestock and large agricultural areas.

Additionally, this study is extremely important in terms of a sustainable environment and
effective use of resources. Such studies save water by preventing unnecessary
consumption of natural water resources and contribute to the sustainable use of water
resources around the world.

Smart automatic irrigation solutions save water while increasing product efficiency by
combining drip irrigation and automation systems by feeding the plant, not the soil. Drip
irrigation systems deliver water directly to the root zone of the plant, maintaining
optimum humidity levels, while offering balanced irrigation in integration with
automation systems.

Smart automatic irrigation systems above and below ground reduce water losses such as
evaporation, surface runoff and seepage deep into the soil. Irrigation process managed
by automation units is carried out at the desired time or according to the water needs of
the plant. Smart irrigation automation systems, which can be used in open field
agriculture and greenhouse cultivation, save water and contribute to the efficient growth
of the plant.
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Especially in greenhouse irrigation automation, the irrigation algorithm must be created
correctly by experts. Automating irrigation by automatically turning on and off water
motors or valves is important for savings.

livestock farms, poultry farms and pet shops will save on factors such as manpower and
water. Automated systems will create fewer errors than manual systems.
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Abstract

This research investigates the presence and effects of industrial pollution, focusing on
heavy metal and radiation contamination in the Altinoluk and Edremit regions. With the
backdrop of the Industrial Revolution and continuous population growth, this study
delves into the exacerbated dispersion of harmful chemical components into the
environment, spotlighting the significant increase in heavy metal pollution. Utilizing
Laser-Induced Breakdown Spectroscopy (LIBS), we assess the levels of heavy metal
contamination, aiming to underscore the urgency of continuous monitoring and the
implementation of mitigative strategies to protect public health and preserve
environmental integrity. The LIBS method has increased its use in environmental analysis
because it performs analysis quickly, on-site and with a small number of samples.

Keyword: LIBS, Altinoluk, Edremit, Heavy Metal, Radyoaktivite
Introduction

The advent of the Industrial Revolution marked a pivotal shift in human history,
catalyzing rapid industrialization and unprecedented population growth. This progress,
however, has been shadowed by the insidious spread of industrial pollution, including
heavy metals and radioactive contaminants, into our natural environment. Elements that
have existed since the earth's formation, like arsenic, lead, and mercury, are now
increasingly dispersed at toxic levels, posing grave threats to health and environmental
well-being.

Heavy metal and radioactivity pollution, especially accumulated in marine environments,
harms the environment. Sediments are the repositories of marine environments. Non-
biodegradable heavy metals and radionuclides that enter the marine environment
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accumulate in the sediment. Non-degradable pollutants accumulated in sediments harm
immobile or less mobile living things [1].

The encroachment of heavy metals and radioactive materials into ecosystems presents a
complex array of toxicological, ecological, and health-related challenges. These
contaminants, often byproducts of industrial processes, mining, and improper waste
disposal, do not degrade over time. Instead, they persist in the environment,
accumulating in soil, water, and living organisms, thereby magnifying their impacts
through the food chain [1,2].

The infiltration of heavy metals and radioactive materials into the environment has
manifold implications. Beyond the direct toxicological effects on human health, these
pollutants disrupt biological systems, leading to biodiversity loss and compromised
ecosystem services. The public health implications are profound, with increased risks of
chronic diseases, developmental disorders, and cancer [3].

In recent years, new methods have begun to be used to detect pollution in marine
environments. The LIBS method is a useful method that is fast, requires few samples, and
offers on-site analysis. The LIBS method is used in many fields such as environment,
health, food and forensic medicine.

Radioactivity is of two types: natural and artificial. Radioactive materials, on the other
hand, emit radiation that can cause cellular and DNA damage in organisms. This not only
affects the growth and health of plants and animals but also can lead to mutations that
have far-reaching effects on biodiversity. The Chernobyl disaster of 1986, for example,
resulted in a significant increase in genetic mutations and population declines in the
surrounding wildlife [2,3].

The contamination of ecosystems with heavy metals and radioactive materials
significantly contributes to biodiversity loss. Species that cannot tolerate the increased
levels of pollution are either killed or forced to migrate, leading to altered community
compositions and the potential extinction of local species. This loss of biodiversity
undermines the resilience of ecosystems, diminishing their ability to provide essential
services such as pollination, water purification, and climate regulation.

Addressing the challenges posed by heavy metal and radiation pollution necessitates a
multifaceted approach. This includes the development and implementation of stricter
environmental regulations, the adoption of cleaner and more sustainable industrial
practices, and the promotion of public awareness and education on the risks of exposure.
Furthermore, the continued advancement and application of analytical methods like LIBS
are crucial for the timely detection and management of these environmental hazards.

Methodology

This study leverages the capabilities of Laser-Induced Breakdown Spectroscopy (LIBS), an
analytical technique renowned for its rapid, on-site analysis with minimal sample
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requirements. LIBS has emerged as a formidable tool in environmental monitoring,
enabling precise detection and analysis of heavy metal pollutants across various matrices.
Laser Induced Plasma Spectroscopy (LIBS) is a method of optical emission spectroscopy
used for multiple analysis of elements. This method is able to make elemental analysis of
all conductive and nonconductive substances. The optimum instrumental parameters for
soil analysis have been obtained when repetition rate, td, and tw equaled 10 Hz, 1 us, and
10 s, respectively. Standard reference material (SRM-2586) has been used to prepare
pellets for the parameter analysis [4,5,6].

259 26 261 252 28.3 264 285 288 267 26.8 269

Figure 1. Work area location map

Sample preparation and Measurement: For elemental analysis, 25 g of samples were
taken from each core from sediment samples. The sediment samples taken were placed
in a specially made pellet container with 20-25 gr and compressed in the press machine
under a pressure of about 100 bar for 5 seconds. This shape of the samples is called
“pellet”. Standard reference material (SRM-2586) was used to prepare pellets for the
parameter analysis. The pelleted samples were placed in sealed bags and sent for LIBS
analysis [1,7].

Gamma spectrometry analysis (Canberra GX5020) was used with an HPGe detector, which
was joined to a coaxial high- purity germanium [5]. The setup was calibrated by using a
solid, diverse gamma emitting reference sources in a 1 L Marinelli beaker. The sources
were selected photo peaks for the full energy peak efficiency.

Results and Discussion

The application of LIBS in the Altinoluk and Edremit areas revealed concerning levels of
heavy metal and radiation contamination. The findings not only corroborate the
escalating threat of such pollutants on the ecosystem but also highlight the critical
exposure levels in living organisms, including humans. The toxic and carcinogenic
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properties of these contaminants, upon exceeding specific thresholds, underscore the

dire need for comprehensive monitoring and evaluation mechanisms.

Table1. Libs analysis results

SampleNo A1(%) A2(%) A3(%) A4(%) A5(%) A6(%) A7(%)
Ba 92 91 89 80 92 91 88
Li 90 91 88 89 89 91 88
Mg 89 88 86 86 87 90 88
o 88 87 85 89 90 87 88
Si 88 86 86 82 88 87 88
Ga 85 89 93 75 87 78 79
Rb 74 75 - 76 76 70 71
Al 74 73 73 72 73 85 84
Na 73 94 72 72 90 78 93
Sr 65 60 87 77 88 82 50
K 65 59 - 63 65 64 65
Ag 64 54 - 61 - 66 72
H 55 50 46 - 56 - -
Fe 95 95 95 95 95 95 95
Ti 71 71 77 69 68 73 76
Ca 71 73 74 78 79 66 74
Be - - 72 - 46 64 50
N - - 63 68 68 71 69
Mn - - 49 - - - -

F - - - 57 - - -
Cl - - - - - - -
Table 2. Radioactivity analysis results
Sample No Radioniiclide Activity * 2s Measurable International
(Bq/kg) Lower (Bq/kg) Average
Limit Values
A1 K-40 555,2 + 62,0 13.40 400
Cs-137 54+1,0 1.20 -
Ra-226 32,6 £ 3,1 2.84 35
Th-232 27329 2.25 30
A2 K-40 542,3 + 72,1 35.10 400
Cs-137 2,0£08 1.98 -
Ra-226 20,6 + 2,8 4.54 35
Th-232 24,0 £ 31 3.18 30
A3 K-40 715,7 + 79,6 19.80 400
Cs-137 <20 1.98 -
Ra-226 48,6 + 4,6 2.85 35
Th-232 58,3 £ 5,5 1.95 30
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A4 K-40 7256 £ 111,3 46.30 400

Cs-137 <60 6.01 -
Ra-226 474 + 6,2 5.96 35
Th-232 576 £72 7.14 30
A5 K-40 4437 £ 43,8 5.34 400
Cs-137 18+03 0.46 -
Ra-226 169 + 1,5 1.04 35
Th-232 175+ 1,6 0.89 30
A6 K-40 698,1 + 83,7 18.40 400
Cs-137 39+ 11 2.35 -
Ra-226 30,7 £ 3,4 3.68 35
Th-232 37,0 £ 4,0 3.17 30
A7 K-40 510,3 + 47,9 3.84 400
Cs-137 204 + 1,8 0.48 -
Ra-226 20,8 £ 1,7 0.79 35
Th-232 31,6 £25 0.62 30

Conclusion

The study illuminates the critical environmental and health impacts of heavy metal and
radiation contamination, emphasizing the situation in Altinoluk and Edremit. The
utilization of LIBS has proven instrumental in identifying and quantifying these pollutants,
advocating for a sustained commitment to environmental monitoring and pollution
mitigation. It is imperative that concerted efforts be made to reduce exposure to
hazardous elements, safeguard public health, and ensure the preservation of our natural
world for future generations.
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Abstract

Regulation of the energy produced in renewable energy systems is of vital importance.
Especially in wind energy systems, self-excited induction generator (SEIG) is frequently
preferred due to its advantages such as brushless robust structure, low cost, less
maintenance, self-protection against faults, no need for DC excitation, and the ability to
generate electrical energy at variable speeds. However, the output voltage of the SEIG is
extremely sensitive to load variation. One of the most suitable solutions to keep the
voltage of the SEIG constant is the use of STATCOM structure. The performance of
STATCOM depends on its control algorithm. In the literature, dg-based theory and
instantaneous reactive power theory (IRPT) are widely used. In this study, modelling and
analysis of a STATCOM based SEIG for voltage regulation of renewable energy systems is
carried out. The mathematical expressions of dg-based theory required to control the
STATCOM are clearly given. The modelled system is tested with linear and nonlinear
loads. The obtained results demonstrate that the STATCOM keeps the SEIG voltage
constant even under different loads.

Keywords: Static compensator (STATCOM), Self-excited induction generator (SEIG), Wind
energy conversion systems (WECS), dg-based theory.

Introduction

In recent times, there has been a rapid increase in the inclination towards clean energy
sources that can replace fossil fuels. Wind energy systems hold a significant share among
renewable, clean energy sources [1]. Particularly in wind energy systems, the self-excited
induction generator (SEIG) is often preferred due to its brushless robust structure, low
cost, reduced maintenance requirements, self-protection against faults, lack of need for
DC excitation, and ability to generate electricity at variable speeds [2]. The squirrel cage
induction machine, externally driven and connected to a reactive power source through
its stator terminals, is commonly referred to as a self-excited induction generator (SEIG).
Despite its positive attributes, voltage variations occur in the voltages produced by the
SEIG with changes in load and speed. Additionally, the output voltages of the SEIG are
significantly affected by harmonics in the load. Therefore, voltage regulation is required
in wind energy systems where SEIGs are used [3]. To achieve voltage regulation, reactive
power needs to be provided. For this purpose, power electronics-based Static
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Compensator (STATCOM) systems are widely used in SEIG applications to provide
reactive power. The performance of STATCOM depends on the control algorithm that
generates reference signals for the Voltage Source Inverter (VSI) [4].

In this study, modeling and analysis of a STATCOM-based SEIG for regulating the voltage
obtained from renewable energy systems have been conducted. The mathematical
expressions for the dg-based control algorithm necessary to control the STATCOM are
explicitly provided. This will guide researchers interested in working in this field. The
modeled system has been tested with linear and nonlinear loads. The results obtained
demonstrate that the STATCOM maintains the voltage of the SEIG constant even under
different loads.

System Configurations

The system configuration of the STATCOM-based SEIG is illustrated in Fig. 1. It comprises
an induction generator, a star-connected three-phase capacitor bank utilized for self-
excitation, various consumer loads, and a STATCOM. A capacitor bank is essential for
supplying reactive power, ensuring the generation of rated voltage under no-load
conditions [5]. Within the STATCOM, an IGBT-based Voltage Source Inverter (VSI) with a
DC bus capacitor is integrated. Additionally, an inductor (Ly) is added in series with the
point of common coupling (PCC) to mitigate high-frequency noise emanating from the
VSI. The primary function of the STATCOM is to regulate the terminal voltage.

. Lya L
. Nonlinear/
1 i Unbalanced
_ sb Lh Load
o Psc o ch
L1y Fdnls
T_T_T | LiRs Q1 Q3 as
~m LV
aaas “T~ dc
@z’}m o (Y ke
STATCOM

Figure 1. Schematic of STATCOM-based SEIG system
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dq-BASED CONTROL ALGORITHM

dg-based control theory is also referred to as the synchronous reference frame (SRF)
theory [6]. The block diagram of the dg-based theory is illustrated in Figure 2.
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Figure 2. Schematic of dg-based method

In the SRF theory, measurements of load currents (i), SEIG terminal voltages (Vsasc), and
DC bus voltage (Vi) are required. These measured signals are utilized as feedback
signals. The abc-dq transformation is employed to convert the components of load
currents from the synchronous reference frame to the dq reference frame. The currents
(ta and iy contain both fundamental and harmonic components. To remove the
harmonic content from these currents, a Low Pass Filter (LPF) is employed. The

fundamental components at the output of the LPF are expressed as la s g

The Phase-Locked Loop provides the phase angle 68 information necessary for the abc to
dq plane conversion and inverse conversion. Additionally, the dg-based theory consists of
two PI controllers. One PI controller is utilized to maintain the DC bus voltage of the VSI
constant and stable, while the other is used to regulate the terminal voltage of the SEIG.
In the STATCOM, an active current is required to maintain the voltage level of the DC
bus; otherwise, the DC bus voltage will collapse after a certain period. To regulate the DC
bus voltage, the active component (isq) is utilized. These two components are calculated
through Y and .

For the active component (is¢) current, the measured DC bus voltage (V4) is compared
with the reference voltage value (Va rf), and the voltage error is entered into the Pl
controller.

The active component (isq) is calculated using the value generated at the output of the PI
controller (isq), as per equation (1).

gt
=t
T3 (1)
To prevent a drop in the SEIG voltage, reactive power must be provided. The reactive

component (is;) of the source reference currents (i('ss, ('so, i'sc) is used to control the
magnitude of the SEIG voltage. To calculate this component, the peak value of the SEIG
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voltage must first be determined. The peak magnitude of the SEIG voltage is calculated
as follows:

Vt = \/g (Vab2 + vbc2 + Vcaz) (2)

This value is compared with the reference value of the voltage magnitude (V¢ ), and the
error is entered into the Pl controller. The reactive component of the current (is) is
obtained using the value generated at the output of the PI controller (ig), as per
equation (3)

T3 @3)

The obtained iss and isq currents are utilized to derive the reference source currents (i'sq,
i, {sc) through the dg-abc transformation.

After generating the reference source currents, the next step involves comparing these
reference currents ({*sasc) with the measured currents of the SEIG (isavc) to generate PWM
signals. These PWM signals are then fed to the IGBTs to provide the required active and
reactive power.

PERFORMANCE OF STATCOM-BASED SEIG UNDER THE LINEAR AND NONLINEAR
LOAD CONDITIONS

The performance of STATCOM with the proposed dg-based control algorithm is acquired
under various linear and nonlinear load conditions. These conditions are given as follows.
Test condition-1: To examine the proposed dg-based controller under linear load,
resistive load is connected.

Test condition-2: To examine the proposed SEIG-STATCOM controller under a nonlinear
load, three-phase diode rectifier with resistive load is connected.

1.1. Performans of SEIG-STATCOM system under lineer load conditions

In Fig. 3, the load currents (iiaec), STATCOM currents (ifasc), SEIG currents (isac), SEIG
terminal voltages (vab, Vi, Vea), the magnitude of the SEIG voltages (V:), and the DC bus
voltage (V«) values are respectively displayed for the SEIG-STATCOM system operated
under test-1 conditions.

In test-1, the load currents are balanced due to the linear load as shown in Fig. 3(a). Fig.
3(b) demonstrated the currents injected by STATCOM into the system to provide the
reactive power needed by the SEIG. Thanks to the proposed dg-based controler, SEIG
currents and voltages are obtained in sinusoidal and balanced form as illustrated in Fig.
3(c) and Fig. 3(d), respectively. Also, the amplitude of SEIG voltage (V:) and DC bus
voltage (V4c) are also observed to be constant and maintained at reference values as
shown in Fig. 3(e) and Fig. 3(f), respectively.
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Figure 3. Performance of SEIG-STATCOM system under linear loads (a) Load currents, (b)
STATCOM currents, (c) SEIG currents, (d) SEIG terminal voltages, (e) Amplitude of SEIG
voltages and (f) DC bus voltage
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1.2. Performans of SEIG-STATCOM system under nonlineer load conditions

In Fig. 4, the load currents (iiaec), STATCOM currents (ifasc), SEIG currents (isac), SEIG
terminal voltages (va, Vi, Vea), the magnitude of the SEIG voltages (V:), and the DC bus
voltage (Va) values are respectively displayed for the SEIG-STATCOM system operated
under test-2 conditions.

In Test-2, harmonics occur in the load currents due to the nonlinear load, as illustrated in
Fig. 4(a). Therefore, the STATCOM suppresses the load harmonics and injects balancing
currents, as shown in Fig. 4(b), to maintain the SEIG currents nearly sinusoidal. SEIG
currents and voltages are obtained in a balanced manner, as depicted in Fig. 4(c) and Fig.
4(d), respectively. When examining the V4 and V: voltages, as seen in Fig. 4(e), the Vac
value exhibits only approximately 0.5 V oscillation despite the increase in harmonic levels
in the load current. Additionally, the Vt voltage, as presented in Fig. 4(f), demonstrates an
approximate 2V oscillation.
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Figure 4. Performance of SEIG-STATCOM system under nonlinear loads (a) Load
currents, (b) STATCOM currents, (c) SEIG currents, (d) SEIG terminal voltages, (e)
Amplitude of SEIG voltages and (f) DC bus voltage

WWwWw.icanas.org.tr

299


http://www.icanas.org.tr/

Conclusions

This study presents the modeling and analysis of a STATCOM-based SEIG for voltage
regulation in renewable energy systems. Mathematical expressions of the dq based
control algorithm necessary to manage the STATCOM are provided explicitly. The
modeled system is tested under both linear and nonlinear loads. The results demonstrate
that the STATCOM effectively maintains the SEIG voltage constant even under varying
loads.
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Abstract

State of Charge (SOC) estimation is critical to safe operation for lithium-ion
batteries which are being used in mobile devices in particular electric vehicles.
Nonlinearity caused by the complexity in chemical structure of battery does not
allow direct measurement of the SOC parameter. Estimating SOC by deep
learning methods is very popular nowadays. In this study, the SOC estimation of
the li-ion battery was made with two different deep learning algorithms, which
are gated recurrent unit (GRU) and long-short term memory (LSTM). The voltage
and current of the battery obtained as a result of the driving profile experiments
conducted in the laboratory environment at 25 °C are the input of the algorithms,
and the SOC is the output. Training, validation, and test data are completely
different. Hyperparameters are the same for both algorithms. Since the LSTM is
more complex, it also has extra parameters. The LSTM provides high accuracy
than the GRU according to mean absolute error (MAE) and mean squared error
(MSE). On the other hand, GRU gives better result in terms of calculation time.

Keywords: SOC, deep learning, GRU, LSTM.
Introduction

Climate change is a major problem that threatens world life today. Scientists are
investigating various solutions to minimize this problem. With increasing investments in
renewable energy sources, electric vehicles also stand out as an environmentally friendly
alternative. Compared to traditional vehicles, there are no exhaust emissions in electric
vehicles since fossil fuels are not used. In this way, the release of environmentally harmful
gases into the atmosphere is prevented and air quality is improved. This means a cleaner
environment and a healthier atmosphere. Additionally, electric vehicles help use energy
resources more sustainably by reducing dependence on fossil fuels. Environmental
problems of our age have accelerated the spread of electric vehicle technology. The
studies, which first started with hybrid systems in which electric motors and internal
combustion engines were used together, turned into the production of vehicles using
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only electric motors, with the developments in battery technology. Lithium-ion (Li-ion)
batteries are commonly used in a wide range of applications, from mobile devices to
electric vehicles [1]. Battery management system (BMS) plays a critical role in the
effective and safe use of advance battery technologies such as li-ion. These systems
optimize the charging-discharging processes of batteries and ensure safety at the same
time. BMS monitors and prevents dangerous situations such as overcharge,
overdischarge, overtemperature and short circuit while improving battery performance.
This extends the life of batteries, increases energy efficiency, and ensures safety
standards [2]. BMS needs parameters to do its job well. The most important of these
parameters is SOC. SOC is defined as the usable capacity of the battery until the next
charge. When the BMS accurately estimates the SOC value, it prevents the battery from
overcharging or overdischarging, providing healthy operating conditions. In addition,
presenting the remaining available capacity as a parameter is very important for user
experience. The user must be aware of when the device needs to be charged. Especially
in electric vehicles, estimating the SOC accurately and indicating the range for the next
charge plays an important role in arriving the desired point before the vehicle runs out of
charge [3]. To avoid this undesirable situation, it is essential to make SOC estimation with
high accuracy. In literature, three main methods are used for SOC estimation. These;
ampere-hour integral method, model-based prediction methods (such as electrical
equivalent circuit model) and data-based prediction methods. To make predictions in the
first two methods, detailed electrical and chemical knowledge about batteries is needed.
On the contrary, in data-based methods, predictions can be made with high accuracy
without know how about batteries.

Chemali et al. introduced a new method to perform accurate SOC estimation for Li-ion
batteries using a recurrent neural network (RNN) with LSTM. They trained an LSTM-RNN
model over datasets recorded at various ambient temperatures [1]. How et al. proposed a
deep neural network (DNN) with a sufficient number of hidden layers is capable of
predicting the SOC of the unseen drive cycles during training [2]. Tian et al. proposed a
method combining a LSTM network with an adaptive cubature Kalman filter (ACKF) [3].
Hong et al. presented a machine learning method to perform real-time SOC prediction
for battery systems using a RNN with LSTM. They proposed joint-prediction strategy
using LSTM and multiple linear regression algorithms [4]. Yang et al. proposed a RNN
with GRU to estimate the battery SOC from measured current, voltage, and temperature
values. The proposed method is robust against unknown initial SOC values and can be
trained to learn the influence of ambient temperatures [5]. Yang et al. presented a study
that estimates battery SOC from voltage, current, and temperature using a LSTM to
model battery behaviors. They used an unscented Kalman filter (UKF) to filter out the
noises and reduce the estimation errors [6]. Qin et al. presented a new design of SOC
estimation to consider the influences of varying ambient temperatures. Transfer learning
was used to estimate at new temperatures [7]. Du et al. proposed a unified deep learning
method that could be implemented for both remaining useful lifetime and SOC.
According to study the two parameters reflect the state of a battery in use [8]. Mamo and
Wang presented a LSTM model with an attention mechanism to estimate the SOC of li-
ion battery. They located an attention mechanism on the output layer of LSTM [9]. Yang
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et al. proposed LSTM network to model the complex dynamics of lithium iron phosphate
batteries and deduced SOC from current, voltage, and ambient temperatures [10].

In this study, the SoC prediction of the li-ion battery was made with two different deep
learning algorithms, which are GRU and LSTM, with experimental data as inputs and
output of the algorithms. The performances of the algorithms are compared by accuracy
and computational cost.

State of Charge Estimation With Deep Learning

The SOC indicates the remaining usable capacity of a battery shown in Eq. 1 where Q(t)
symbolizes available capacity at time t, Qma symbolizes total capacity and SOC(t)
symbolizes percentage of available capacity at time t. The SOC is employed to avoid
excessive discharge or charging, while also managing the battery's operation to minimize
the impact of aging [11]. Since the dynamic behaviour of li-ion batteries is nonlinear, it is
not possible to measure SOC directly. Battery capacity has a nonlinear relationship with
temperature and discharge current. Therefore, SOC measurement cannot be done
directly.

Q(t)

50C(t) = 0

M

Cho and colleagues introduce a GRU approach that enables individual recurrent units to
dynamically capture sequential dependencies across diverse time scales [12]. The GRU
incorporates a gating mechanism to regulate information flow within each unit. In
subsequent steps, we denote x[t] as the current input, h[t] as the current output, h[t -1]
as the output from the previous step, z[t] as the update gate and r[t] as the reset gate. A
graphical illustration of the GRU cell shown in Figure 1.
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Figure 1. Structure of a GRU cell
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GRU is an RNN architecture frequently used in forecasting time series problems. Gating
mechanism allows to capture long-term dependencies effectively. Update gate controls
how much of the previous hidden state should be retained, and reset gate determines
how much of the past information to forget.

Hochreiter and Schmidhuber introduced the LSTM network as an advancement over
classical RNNs [13]. Instead of conventional hidden nodes, LSTM utilizes memory units to
mitigate the issues of gradient vanishing or explosion, particularly evident after
numerous time steps, thereby addressing the challenges associated with traditional RNN
training [14]. We denote x; as the current input, h; as the current output and c; as the
unit memory. A graphical illustration of LSTM structure is shown in Figure 2.
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Figure 2. Structure of a LSTM cell

GRU and LSTM have similar structure. There is a main difference that LSTM includes cell
state ct gives memory feature. While both algorithms can give similar results due to the
similarity between them, differences emerge in the two cases. First, LSTM provides higher
accuracy in longer time series because it has a memory cell. Secondly, since its structure
is simpler, GRU has lower computational costs.

A series of vehicle drive cycle Cycle 1, Cycle 2, Cycle 3, Cycle 4, HWFTa, HWFTb, UDDS,
LA92 and Neural Network were applied on a battery cell and data measured by
Kollemeyer [15]. Neural network cycle was used for training, Cycle 1 was used for
validating and the remaining cycles were also used to test the algorithm performance in
our study. Voltage and current are the inputs, SOC is the output of the algorithms.

Results and Discussions

In this section, two deep learning methods GRU and LSTM are interpreted under similar
conditions. All data used in training, validation and testing were recorded at 25 °C. Each
network is trained and tested individually. All the hyperparameters are same for both
networks. If the results don't meet the accuracy requirement, adjustments are made to
www.icanas.org.tr

304


http://www.icanas.org.tr/

parameters like the number of layers and neurons. Through multiple rounds of training
and parameter tweaking, the optimal model is achieved. We use Adam optimizer to
improve convergence speed. The computations were run on a laptop configured with
Intel® Alder Lake Core™ i7-12700H CPU and NVIDIA GeForce RTX 3070 Ti GPU. The SOC
estimation of MAE and MSE of the two networks are given in Table 1.

Table 1. Accuracy of the networks

Drive Cycle MAE of GRU MAE of LSTM MSE of GRU MSE of LSTM
Cycle 2 0.0191 0.0155 0.000554 0.000347
Cycle 3 0.0175 0.0130 0.000504 0.000257
Cycle 4 0.0145 0.0133 0.000348 0.000335
HWFTa 0.1190 0.1007 0.016740 0.012053
HWFTb 0.1158 0.0975 0.015907 0.011372
uDDS 0.0548 0.0436 0.004313 0.002599
LA92 0.0223 0.0134 0.000889 0.000340

As can be seen from Table 1, the LSTM network estimated SOC with higher accuracy with
lower MAE and MSE in all driving cycles than GRU network. The memory cell in the LSTM
network led to better performance than GRU in long-term time series. Another criterion
to compare is the computation time of the networks. The calculation times of GRU and
LSTM networks in the testing phase are presented in Table 2.

Table 2. Test time of the networks (s)

Drive Cycle GRU (s) LSTM (s)
Cycle 2 35.705 40.032
Cycle 3 31.855 35.810
Cycle 4 38.271 42.445
HWFTa 22.579 25.710
HWFTb 22.818 25.970
ubDDS 73.759 79.754
LA92 46.191 48.832
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Table 2 demonstrates that the computational costs in seconds are reduced in the GRU
network, attributed to its simpler internal structure. Since the neurons in the LSTM
network performed more mathematical operations (see in Figure 2), it took longer to
reach the result. On the other hand, it has been observed that as the processed data size
increases, the test time increases linearly.

Conclusions

SOC estimation is very important for Li-ion batteries to operate safely and efficiently.
Data driven SOC estimation methods are very popular nowadays. In this paper two SOC
estimation networks deep learning based are investigated. The main object of this paper
is comparing the accuracy of GRU and LSTM networks SOC estimation for li-ion battery.
The results show that LSTM gives more accurate estimation than GRU for all data sets. On
the other side, results show that computation time of networks are different. GRU
network achieved results faster.
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Abstract

The Internet of Things (loT) refers to systems composed of interconnected
devices capable of exchanging data. These systems offer services for data
collection and analysis, making both data collection and storage critically
important in 0T environments. With the widespread adoption of 10T systems, the
demand for data storage solutions has increased. Traditionally, Structured Query
Language (SQL) based databases have been favored due to their simplicity,
robustness, flexibility, scalability, and performance. However, with the rise of Big
Data, NoSQL databases have emerged, providing alternatives to traditional
relational databases. NoSQL databases are non-relational, schema-less, do not
require joins, are easily replicable, and are horizontally scalable. In 10T systems,
data is typically stored in cloud-based systems, but there are scenarios where
offline data storage becomes necessary. Thus, the choice of database in loT
systems becomes a critical factor depending on the use scenarios. This study is
based on experiments conducted using the ESP32 microcontroller to compare the
performance differences between SQL and NoSQL databases utilized in loT-based
systems. During these experiments, data insertion and retrieval operations were
measured using Google’'s NoSQL-based Firebase database and the local SQLite
database. Our findings indicate that Firebase performs faster in data insertion
operations compared to SQLite. In data retrieval operations, especially with
smaller data sets, the SQLite database on the SPI Flash File Storage (SPIFFS) file
system exhibited better performance. Additionally, it was observed that the Little
File System (LittleFS) file system could handle larger data volumes more
effectively compared to SPIFFS.

Keywords: 0T, NoSQL, loT database, SQLite, ESP32 microcontroller
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Introduction

The Internet of Things (loT) represents a technological revolution enabling
communication between various devices and applications via the internet. Offering
advanced data analytics and real-time processing capabilities, IoT paves the way for
innovations across a wide range of fields from industry to healthcare services. This
expanding ecosystem generates large-scale data streams, introducing significant
challenges in the management of database systems[1].

While 1oT devices commonly store their data in cloud systems, in scenarios lacking
internet access, with weak communication, or where highly secure data collection is
necessary, data is stored directly on embedded systems. This necessitates the
establishment of databases within these embedded systems. In this context, SQLite
emerges as a free solution that facilitates the creation of SQL-based databases in
embedded systems[2,3]. Moreover, the emergence of large datasets has paved the way
for the development of NoSQL databases, which differ from traditional relational
database systems by offering schema-less structures[2,4-6]. The capability of NoSQL
databases to handle unstructured data (such as texts, images, videos, emails) [7]
distinguishes these technologies from traditional SQL systems.

In their study, Rautmare et al. (2016) conducted a comparative analysis of SQL and
NoSQL databases within the context of a small-scale 10T sprinkler system application,
investigating whether NoSQL demonstrated superior performance to SQL across various
scenarios. They utilized MongoDB, a NoSQL database, to measure the time expended in
executing 'Select' and 'Insert' queries against varying numbers of records and threads.
Their findings indicated that MongoDB occasionally required shorter response times
compared to MySQL; however, MySQL responses were more consistent when compared
with those from MongoDB [4]. Reetishwaree et al. (2020) Utilizing sensor data like
temperature/humidity and water level, they monitored a facility environment in real-time.
The results revealed that while NoSQL databases performed 'Update’ and 'Delete’
operations more swiftly, SQL databases excelled in 'Select' operations[1]. Mladenova et
al. (2022) presented a study and performance comparison of SQL and NoSQL databases
concerning data from loT devices and sensors. They tested 'Insert' and 'Select' operations
under various technical variables. Their research concluded that MySQL was the preferred
choice when multiple 'Select' queries were needed, whereas MongoDB was more suitable
for scenarios with fewer 'Insert' queries[5].

Although extensive comparisons between these two types of databases exist in the
literature[1,4,5,8] direct comparisons using performance data from low-capacity
embedded systems like the ESP32 on SQLite-based implementations have not been
conducted. This study includes comparisons of data insertion, search, and error-free
record times in loT contexts using the ESP32 microcontroller, comparing SQLite and
Firebase. The findings presented provide valuable insights into how these database
systems can be optimized within loT devices.
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Material and Method

In our research, we utilized the widely used ESP32 microcontroller in loT systems. Two
systems were created for the experiment, with the first system (D1) used to examine data
"INSERT" and "SELECT" parameters. In the D1 system, the ESP32 was operated with three
algorithm versions. The reason for applying different algorithms is the availability of two
different File Systems (FS) that we can use with ESP32, namely SPIFFS and LittleFS. The
performance evaluation of the SQLite database in our study was separately analyzed
based on these two FS. For comparison, the NoSQL-based Firebase database produced
by Google was used. The C++ code was written to utilize randomly generated
temperature, humidity, and time information for 10 and 100 records for 10 sensors. The
difference between the system time at the start of the " INSERT" and " SELECT" processes
(T1) and the system time at the completion of the processes, T2, was calculated in
microseconds for all records, and the average was computed[9].

Table 1. Materials used in loT system

Device/Sensor Usage Feature
ESP32 Microcontroller
DS18B20 Temperature Measurement
DHT11 Humidity Measurement
DS3231 Real-Time Clock (RTC)

The second system (D2) was designed to showcase the performance of faltering records
due to communication issues in loT communication networks. As seen in Table 1, the loT
system comprises 2 DS18B20 sensors, 1 DHT11 humidity sensor, DS3231 RTC sensors,
and an ESP32. A total of 10 devices are present in the created loT network, and the
system has been recording temperature, humidity, and time data to the Firebase
database at a rate of 144 data points per day for 6 months.

Results and Discussion

In our study, a total of three analyses were conducted using two loT systems. The
performance indicators obtained from the "INSERT" operation performed with the D1
system are presented in Figure 1A. The data obtained indicate that for the "INSERT"
operation, 100 records took 109961 us to be stored in the SQLite database set up on the
LittleFS system (LittleFS + SQLite), 56031 ps on the SPIFFS system (SPIFFS + SQLite), and
23971 ps when saved on Firebase for 100 records. Similarly, for 1000 records, it took
324706 us on LittleFS + SQLite and 138964 us on SPIFFS + SQLite. Firebase was excluded
from this analysis due to its hourly limit of 100 data points (which applies to free usage).
According to these results, the "INSERT" operation is much faster with the NoSQL
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database Firebase compared to the SQL database. Additionally, it was concluded that
SPIFFS is faster than LittleFS.

The second analysis conducted with the D1 system is the "SELECT" operation. The results
obtained from this operation are presented in Figure 1B and Table2. For the "SELECT"
operation from a dataset containing 100 records, it took 165142 us on LittleFS + SQLite,
78951 ps on SPIFFS + SQLite, and 419907 us on Firebase. This analysis involved a "GET"
operation from the Firebase database. For 1000 records, it took 791866 ps on LittleFS +
SQLite and 783602 ps on SPIFFS + SQLite. While the processing time for "SELECT"
operations was close between LittleFS and SPIFFS systems with large datasets, SPIFFS was
found to be faster with smaller datasets. Moreover, cloud-based systems take
significantly longer to retrieve data compared to local systems. Possible reasons for this
could be attributed to security measures in cloud systems and the impact of internet
speed on latency.
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Figure 1. A) Latency in 'INSERT' Operations, Latency in 'SELECT' Operations

An additional investigation was conducted with the D1 system to determine the error-
free record limit for LittleFS + SQLite and SPIFFS + SQLite. It was found that SPIFFS +
SQLite becomes unresponsive after an average of 2000 records, while LittleFS + SQLite
worked smoothly up to 10000 records. Since the system was configured for a maximum
of 10000 records, the limit of LittleFS + SQLite was not reached. To conduct a similar
analysis for Firebase, the D2 system was set up. With the D2 system, a Firebase data loss
analysis was conducted, revealing a 2.46% data loss rate in 259200 records. This level of
data loss can be attributed to communication and internet interruptions in the loT
system.
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Table 2. Latency Times by Operation

Operation Type
Database Number of Data
INSERT (us) SELECT (us)

100 109961 165142
LittleFS+ SQLite

1000 324706 791866

100 56031 78951
SPIFFS + SQLite

1000 138964 783602
Firebase 100 23971 419907

Conclusions

This study presents a comprehensive comparison of SQL and NoSQL database systems
within the context of loT implementations, particularly focusing on embedded systems.
The findings from our research using the ESP32 microcontroller highlight significant
performance differences between the two types of databases in handling loT data. Our
experiments reveal that Firebase, a NoSQL database, demonstrates considerable speed
advantages in "INSERT" operations compared to SQLite operating on both LittleFS and
SPIFFS file systems. This suggests that for applications where rapid data entry is critical,
and the system constraints allow, Firebase presents a more efficient option. In contrast,
the "SELECT" operations show that SQLite on SPIFFS performs more efficiently than on
LittleFS, especially with smaller datasets. This indicates that for systems where frequent
data retrieval is necessary, SQLite on SPIFFS might offer better performance. Additionally,
SPIFFS + SQLite systems become unresponsive at a lower data volume compared to
LittleFS + SQLite, suggesting that LittleFS may be more suitable for applications requiring
larger databases.
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Abstract

Forest rangeland are among the forage sources that are very important and have rich
potential for livestock farming. In this study conducted in Erzurum province Oltu district
Kirdagi location during 2015, 2016 and 2017 concerning the above forest, forest interior
and forest edge rangeland sites, the forage quality properties were emphasized.
Rangeland sites were determined according to the full blocks trial design by random
sampling. In this research, dry matter yield, crude protein ratio, acide detergent fiber
(ADF), neutral detergent fiber (NDF) ratios were investigated. The amounts of dry matter
are in the forest top rangeland (50.68 kg/da), in-forest rangeland (30.77 kg/da) and forest
edge rangeland (24.81 kg/da), respectively. Crude protein averages of rangeland sites for
all years varied between 8.33% and 11.37%. In all years of the research, the highest crude
protein rate was obtained in the forest-side rangeland site, and the lowest crude protein
rate was obtained in the forest edge rangeland site. According to the average of the
years, the forest edge rangeland site had the highest ADF rate with 45.44%, while the
lowest ADF rate was recorded in the forest edge rangeland site with 40.91%. According
to the average of the years, the forest edge rangeland site had the highest NDF rate with
62.85%, while the lowest NDF rate was recorded in the forest edge rangeland site with
57.74%. According to the research results, lower crude protein and higher ADF and NDF
ratios were detected in dry matter samples taken from forest edge rangeland cuttings. It
was concluded that grazing, especially during the growth period, caused the forage
quality in the rangeland to decrease. For this reason, in order to obtain quality forage in
the rangeland, it is recommended that the rangeland be left to rest for certain periods.

Keywords: forest rangeland sites, forage quality, dry matter.

Introduction

Rangelands are the most important natural resources that have survived to the present
day, meeting the various needs of wild animals, pets and humans, although they have
been subjected to different utilization since the existence of the earth. While Tirkiye's
rangeland area was around 44 million hectares in the earliest years of the Republic, it
decreased to 21.7 million hectares in the 1980s. According to the latest statistics,
meadow-rangeland areas have decreased to approximately 14.6 million hectares. [1].
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While there has been a decrease in rangeland areas, the change in cattle population has
been the opposite and while Tirkiye had 6.9 million cattle in 1928, this number increased
to 18.1 million in 2021 [2]. Considering that animal husbandry is one of the most
important sources of livelihood in the region and as real rangelands continue to lose
their productivity, livestock owners are looking for alternative grazing areas and
especially forest villages are forced to turn towards interior forest, forest edge and forest
top rangeland areas for animal grazing. According to the inventory study conducted by
the General Directorate of Forestry, there is a total of 1.5 million hectares of forest
rangelands, of which 279 thousand hectares are in-forest rangelands, 718 thousand
hectares are over-forest rangelands and 557 thousand hectares are forest edge
rangelands [3]. Although sub-forest cover rangelands do not produce as much forage as
open areas and differ in terms of fodder quality, they are important alternative forage
sources for regions with summer dry fodder period, especially because they dry out later
in the summer months. In order to protect forests, one of our most important natural
resources, and especially forest regeneration, it is of great importance to reduce the
pressure of livestock on forests by improving rangelands close to forest areas and
increasing their productivity and quality. If this can be realized, it will be possible to
protect both forest vegetation and our rangelands exposed to erosion, and as a result of
the animals being able to find sufficient forage resources, the dependence of the farmers
living around the forests on the forests and socio-economic conflicts will be prevented
[4-5].

Material Medhod
Study area

The study was conducted in 3 different rangeland sites with the same aspect (north-west)
and approximately the same slope (5%) in Kirdagi locality of Oltu district, Erzurum
province. The study area was divided into 3 different groups as above forest (I. rangeland
site), interior forest (Il. angeland site) and forest edge (lll. rangeland site.
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Figure 1. Location of the research area

The rangeland sites in the research areas are located at altitudes of 1810 m, 1930 m and
2370 m, respectively, and the average altitude was accepted as 2100 m.
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Climate characteristics

In the region where the research area is located, there is a transitional climate between
the continental climate and the Black Sea climate. Generally, the summer months are hot
and dry, while precipitation intensifies in spring and fall. Climate data were evaluated by
interpolating the data records (between 2014-2017) of the nearest meteorological station
(1660 m) to the research area (2100 m). According to these data, the average
temperature was determined as 6.9°C in 2015, 5.9°C in 2016, 7.1°C in 2017 and 7.0°C in
the long-term average. The average annual precipitation was 590.3 mm in 2015, 640.9
mm in 2016, 529.1 mm in 2017, and the long-term average was 578.6 mm. According to
the long-term average, the highest temperature was realized in July and August (19.4-
20.6°C). The distribution of annual precipitation according to seasons and months is
quite uneven. The wettest month of the year is May with an average of 121.3 mm and the
wettest month is January with 13.6 mm. In 2015, the highest precipitation occurred in
June (118.0 mm) and the lowest in September with 2.7 mm; in 2016, the highest
precipitation occurred in May (128.2 mm) and the lowest in March and November with
16.7 mm; in 2017, the highest precipitation occurred in May (103.0 mm) and the lowest in
January with 4.9 mm.

Using the interpolated values, temperature and precipitation diagrams was drawn and
water deficit in the area evaluated [6]. It is seen that the beginning of the dry period (the
first intersection point of the precipitation and temperature curves) starts in the first week
of July and continues until the end of September (Figure 2).
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Figure 2. Rainfall-temperature relationship of the research area
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Soil Properties

According to the soil analysis results of the rangeland sites where the study was
conducted, it was determined that the texture class was clay loam (CL) and sandy clay
loam (SCL). Ph values were recorded as 7.87, 7.76 and 7.36, respectively; electrical
conductivity (EC) as 0.1, 0.08 and 0.07; organic matter as 4.05, 2.36 and 1.31; and
phosphorus content as 14.9, 21.3 and 23.3, respectively (Table 1).

Table 1. Soil analysis results of the research area

Rangeland Sand Clay Silt TZ)I(;::e pH mnf:os/ Ca:/iOz, C:/I(\’II me;(1 00 N?n mec/:OO
cm gr gr
1 42,84 29,21 27,93 CL 7,87 0,1 1,85 4,05 14,9 39,3 54
1 51,11 16,37 29,18 SCL 7,76 0,08 0,41 2,36 21,3 12 37
] 47,75 26,09 26,15 SCL 7,36 0,07 0,36 1,31 23,3 12 3,5

Method

The rangeland sites were arranged according to a randomized complete blocks
experimental design by random sampling. Two different sampling methods, vegetation
and soil, were used in the study. In order to determine dry matter quantity and forage
quality (crude protein, ADF and NDF), six 50x50 cm quadrats were used to take matter
samples from each rangeland site each year. In order to determine the chemical and
physical properties of soil, soil samples were taken from 0-30 cm depth from 3 different
rangeland sites. In the chemical analyses carried out to determine the forage quality, the
forage samples subjected to analysis with ANKOM fiber analyzer were washed with
acetone, dried overnight at 105°C, cooled in a desiccator and then weighed and ADF and
NDF ratios were determined [7]. Nitrogen was determined using Kjeldahl method and
crude protein ratio (%) was determined by multiplying the nitrogen found by 6.25 [8]. Dry
matter yield was determined by weighing the mowed forages with a precision of 0.001 g
after drying them in an oven set at 68°C for 24 hours [9]. For the comparison of the
values obtained from rangeland site, the values were subjected to analysis of variance in
SPSS package program after the ArcSinus transformation were applied to the values.
Duncan multiple comparison test were used to compare the means [10].

Results
Amount of dry matter
The amount of dry matter in the rangeland sites and their changes over the years are

presented in Table 2. The amount of dry matter varied between 33.08 kg/da and 37.86
kg/da according to the years. The average of the years was determined as 43.62 kg/da.
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Table 2. Amount of dry matter (kg/da)

Rangeland/Year 2015 2016 2017 Mean
1 49,49 A 50,45 ns 52,09A 50,68 a
1 33,11 B 24,35 ns 3487B 30,77 b

] 2339C 24,42 ns 26,63 B 24,81 c

Mean 35,33 ns 33,08 ns 37,86 ns 43,62

* The averages marked with a capital letter are significant at the 1% level, while those marked with a lower-case letter are
significant at the 5% level.

In the first year of the study, the highest amount of dry matter was determined in site |
(49.49 kg/ha) and the lowest amount of dry matter was determined in site Ill (23.39
kg/ha) (Table 2). In the third year of the study, as in the first year of the research, site |
had the highest amount of dry matter while site Il had the lowest amount of dry matter.
These differences are thought to be due to the difference in altitude between the sites
and the change in overgrazing pressure. The forest edge rangeland at low altitude, which
is more exposed to grazing, produces less forage than the high-altitude areas because it
does not have the opportunity to rest. In addition, it is thought that the increase in
humidity in parallel with the increase in altitude increases the dry matter yield [11]. At the
same time, the higher amount of soil organic matter in the first rangeland site compared
to the other rangeland sites may be another factor affecting the amount of dry matter.

Crude protein ratios (%)

The crude protein ratios of the forage samples taken from the rangeland cutting are
shown in Table 3. The crude protein ratios were 9.43% in the first year of the study, 9.57%
in the second year and 10.20% in the third year. The crude protein average of all

rangeland sites was determined as 9.73%.

Table 3. Crude protein ratios (%)

Rangeland/Year 2015 2016 2017 Mean
1 11,15 ns 11,39ns 11,59 a 11,37 a
1 9,20 ns 9,3 ns 997 b 9,49 b
n 7,94 ns 8,02 ns 9,05b 8,33 ¢
Mean 943 B 9,57 B 10,20 A 9,73

* The averages marked with a capital letter are significant at the 1% level, while those marked with a lower-case letter are
significant at the 5% level.

The average crude protein ratios varied between 8.33% and 11.37% in the years of the
research. In all the years of the study, the highest crude protein ratio was obtained in the
first site, and the lowest crude protein ratio was obtained in the third site. The fact that
site | was located at a higher altitude caused the crude protein ratio in the forage
samples to be higher. As a matter of fact, it has been determined in other studies that the
crude protein ratio in forage increases with increasing altitude [12-13]. This is because
metabolic activity in plants increases with increasing altitude and as a result, forage
quality is higher [14]. In addition, it is inevitable that the differences in species
www.icanas.org.tr
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composition will lead to changes in the crude protein content of the forage produced by
rangelands [15].

Acide detergent fiber (ADF) ratios (%)

The ADF ratio was 42.50% in the first year of the study, 43.05% in the second year and
43.81% in the third year. This difference between the years was found to be statistically
significant (p<0.01). According to the average of the years, the highest ADF rate was
found in rangeland site Ill (45.44%) and the lowest ADF rate was found in site | (40.91%).
This difference was statistically significant (p<0.05). In all years of the research, the
highest ADF rates was found in site Ill and the lowest ADF rates was found in site | (Table
4).

Table 4. ADF ratios (%)

Rangeland/Year 2015 2016 2017 Mean
1 40,05b 40,76 C 4194 b 40,91 c
1l 42,77 a 42,98 B 4324 b 42,99 a
m 44,69 a 454 A 46,24 a 45,44 a

Mean 42,50 B 43,05 B 43,81 A 43,11

* The averages marked with a capital letter are significant at the 1% level, while those marked with a lower-case letter are
significant at the 5% level.

It is known that forage quality in plants is affected by topography, climate, botanical
composition, soil properties, season and grazing practices [16]. These results obtained
from the study may be due to the differences in plant growth, plant composition and
grazing intensity. As a matter of fact, it was stated that ADF ratio varied according to
plant species, leaf-stem ratio [17], growth period and grazing intensity [18]. There was an
increase in ADF ratio in the second and third years compared to the first year among the
rangeland sites. This may be related to the drier second and third years and the early
cessation of rainfall.

Neutral detergent fiber (NDF) ratios (%)

The NDF rate, which was an average of 60.49% in all research areas, was 60.19% in the
first year of the study, 60.38% in the second year, and 60.94% in the third year (Table 5).

Table 5. NDF ratios (%)

Rangeland 2015 2016 2017 Mean
1 5727 b 57,63 C 58,34 C 57,74 C
n 60,58 a 60,72 B 61,43 B 60,90 B
m 62,72 a 62,8 A 63,04 A 62,85 A
Mean 60,19 B 60,38 B 60,94 A 60,49

* The averages marked with a capital letter are significant at the 1% level, while those marked with a lower-case letter are
significant at the 5% level.
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According to the average of the years, site lll was the highest NDF ratio with 62.85%,
while the lowest NDF ratio was recorded in site | with 57.74%. It was determined that this
change recorded in the rangeland sites according to the average of the years was
statistically significant (p<0.01). In all the years of the research, the highest NDF rates was
obtained in site Il and the lowest NDF rates was obtained in site | (Table 5). The average
NDF ratio in the forest edge rangeland sites was higher than the other rangeland sites.
This may probably be due to the fact that this rangeland site was grazed for a longer
period and more intensively than the other sites. Because in heavily grazed vegetation,
plants have fewer leaves and therefore more stems due to the effect of grazing. In
addition, due to grazing pressure, there is an increase in the proportion of plants with
low forage value in these areas [19]. This may have resulted in a higher NDF ratio in the
forest edge rangeland sites. As a matter of fact, the fact that it was stated that plant
stems contain a higher proportion of NDF [17] confirms this idea. In the study, the NDF
ratio was higher in the second and third years compared to the first year, as in the ADF
ratio, and this may probably be due to the drier season in the second and third years.

Conclusions

As a result, when the rangeland sites above forest, forest edge and interior forest are
compared in terms of the above characteristics, it is determined that the rangelands on
the forest edge have been destroyed due to misuse and are of low quality in terms of
rangeland evaluation criteria compared to other sites; and it is thought that this situation
is caused by early and over-capacity grazing that is not in accordance with rangeland
management principles. In order to prevent these negativities, it is thought that early
grazing can be prevented by avoiding early spring grazing in areas with these and similar
characteristics, not grazing before May 15 throughout the Eastern Anatolia Region and
supporting the production of quality roughage by forest villagers. However, in areas with
microclimate characteristics in the Eastern Anatolia Region, the grazing date can be
moved to slightly earlier periods.
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References

[1] TUIK, 2018. Bitkisel ve Hayvansal Uretim istatistikleri. T.C. Basbakanlik Tirkiye
Istatistik Kurumu. http://www.tuik.gov.tr

[2] TUIK, 2021. Hayvansal Uretim istatistikleri. Tirkiye Istatistik Kurumu, Ankara,
http://www.tuik.gov.tr

[3] Avcioglu, R, Tung T, Akbari N. ve Ozel N., 1996. Seferihisar Yéresi Orman ici ve
Orman Kenari Dogal Meralarinin Islahi Olanaklari Uzerinde On Arastirmalar. Orman
Bakanligi, Ege Ormancilik Arastirma Enstitiisi Midurlig, Teknik Bilten No:2, izmir.

[4] Comakh, B. 2001. Dogu Anadolu Bdlgesinde Cayir-Mera Durumu ve Bolge
Hayvanciiginin Gelismesindeki Onemi, Tirkiye'nin Sorunlarina Céziim Konferanslari
V. 22 Mayis, Erzurum.

www.icanas.org.tr

320


http://www.icanas.org.tr/

[5] Uluocak, N., 1977. Dogal Meralar ve Orman Meralari. Gida-Tarim ve Hayvancilik
Bakanhgi, Ziraat isletmeleri Genel Midirligl, Cayir Mera ve Yem Bitkileri Semineri,
20-27 Haziran 1977, s. 1-19, Erzurum.

[6] Ustaoglu, B, 2013. Oflak Dagi ve Cevresinin Fiziki Cografya Ozellikleri. SAU Fen
Edebiyat Dergisi 11:169-190.

[71 Ankom Technology, 2004. The Ankom 200 Fiber Analyzer. Fairport, NY,
https://www.ankom.com/product-catalog/ankom-200-fiber-analyzer

[8] Kacar, B., 1972. Bitki ve Topragin Kimyasal Analizleri: II. Bitki Analizleri. Ankara Univ.
Ziraat Fak. Yay. No:453, Ankara, 464 s.

[9] Sleugh, B., Moore, KJ., George, J.R. and Brummer, E.C,, 2000. Brinary Legume-Grass
Mixtures Improve Forage Yield, Quality and Seasonal. Distribution. Argon. J., 92: 24—
29.

[10] Yildiz, N. ve Bircan H. 1994. Arastirma ve Deneme Metodlari. Atatiirk Univ. No: 697,
Zir. Fak. No: 305, Ders Kit. No: 57, Erzurum, 277 s.

[11] Terzioglu, O. ve Yalvag, N., 2004. Van Yéresi Dogal Meralarinda Otlatmaya Baslama
Zamani, Kuru Ot Verimi ve Botanik Kompozisyonun Belirlenmesi Uzerine Bir
Arastirma. Yiziinci Yil Universitesi, Ziraat Fakiltesi, Tarim Bilimleri Dergisi (J. Agric.
Sci.), 14(1): 23-26.

[12] Kog, A, Oztas, T. ve Tahtacioglu, L, 2000. Palandéken meralarinin farkli
kesimlerinde alinan ot Orneklerinde bazi kimyasal &zelliklerinin  otlatma
mevsimindeki degisimi. Proc. Int. Animal Nutrition Congr, 471-478, Isparta.

[13] Mountousis, I, Papanikolaou, K., Stanogias, G., Chatzitheodoridis, F. and Karalazos,
V. 2006. Altitudinal chemical composition variations in biomass of rangelands
in Northern Greece. Livestock Research for Rural Development. Volume 18
Article # 106. Retrieved February 19, 2010, fromhttp: //www.Irrd
18/8/moun18106.htm (15-02-2008).

[14] Thilenius, J.F., 1979. Range management in the alphin zone: Practices and problems.
In Special Management Needs of Alpine Ecosystems (ed: D.A Johnson), Soc. Range
Manage., 5: 43-64.

[15] Holechek, J.L., Pieper, R.D. and Herbel, C.H., 2004. Range Management: Principles
and Practicies. Prentice Hall, New Jersey, p. 607.

[16] Corona, G.L, Castrejon, F.P, Mendoza G.M. and Cobos, M.P, 1995 Ruminal
degradability of NDF in corn stover using two cultures of Saccharomyces
cerevisiae. Vet. Méx. 26: 276-285

[17]1 Ball, D.M., Collins, M., Lacefield, G.D., Martin, N.P.,, Mertens, D.A.,, Olson, K.,
Putnam, D.H. Undersander, DJ. and Wolf, M.W., 2001. Understanding forage
quality. American Farm Bureau Federation Publication 1-01, Park Ridge, USA
p. 21.

[18] Ainalis, A.B., Tsiouvaras, C.N. and Nastis, A.S., 2006. Effect of summer grazing on
forage quality of woody and herbaceous species in a silvapastoral system in North
Greece. J. of Arid Environ., 67: 90-99.

[19] Comakh, E., Gullap, M. K, Comakh, T., & Bilgili A, (2021). The comparison of
botanical composition and the condition and health class of different rangeland sites
in forest ecosystem. Turkish Journal Of Agriculture And Forestry, vol.45, no.3, 349-
355.

WWwWw.icanas.org.tr

321


http://www.icanas.org.tr/

The Relationship between Nutrition Problems and
Soil Profile in Afforestation Studies in Base
Physiography

E. Comakli, M. Ozgiil?, E. Yaganoglu?, M.A Basaran® and S. Oksiiz’

TAtatiirk University, Faculty of Agriculture, Erzurum, Tiirkiye, ORCID: 0000-0001-8477-7076
Atatiirk University, Faculty of Agriculture, Erzurum, Tiirkiye, ORCID: 0000-0002-5855-0086
3Atatiirk University, Faculty of Agriculture, Erzurum, Tiirkiye, ORCID: 0000-0007-5963-3871
4Eastern Anatolia Forestry Research Institute, Erzurum, Tirkiye, ORCID: 0000-0003-0878-0673
>Eastern Anatolia Forestry Research Institute, Erzurum, Tiirkiye

Abstract

The aim of the study is to evaluate the status of Pinus sylvestris L. (Scots pine)
afforestation, which was brought by planting to the edge of the railway station in
the base land. The relationship between physiography, climate and soil characteristics
and the success of afforestation efforts in the base lands will be determined. In the
study, trunk sections of Scots pine trees planted 55 years ago were examined.
Physiographic conditions of the area were examined. Root depths were examined in the
opened soil profile section. At the same time, some physical and chemical properties
were determined in soil samples taken along the soil profile. The data taken together
with the climate data were evaluated together. As a result of the annual ring and soil
profile examination, it was concluded that Scots pine, due to its biological
characteristics, tends to form taproot, which is required to form taproot, as a result
of artificial irrigation. At the same time, the result that the average annual
precipitation is not suitable for Scots pine development has been a factor limiting
success. It appears that humidity and temperature regimes based on climate data
cannot seasonally store sufficient water for perennial root development. It has
been determined that in the dry period with water deficit, the soil is insufficient to meet
the nutrient and water needs of the plant, especially from >50 cm depth. When the
soil properties are examined, it is seen that the pH value is between 7.62-8.54, the lime
content increases to 37.2% and the salinity increases to 0.27 (ds/m). These rates show
that not only the development of Scots pine individuals is weak, but also the immune
system of the individuals is vulnerable to diseases. In the evaluation of the data
obtained, it becomes clear that the species appropriate to the region should be
selected in afforestation studies and the physiographic conditions, climate
conditions and soil profile should be evaluated integratedly. It will be important to
consider land drainage, especially in afforestation planned on base lands.

Keywords: afforestation, soil profile, physiography, climate condutions.
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Introduction

Afforestation activities are being carried out around the world as a low-cost and easily
achievable option compared to other measures to mitigate the negative impacts of
climate change. Especially in recent years, afforestation is presented as an important
solution to limit climate change. In our country, afforestation activities have been carried
out for many years and serious efforts have been made to expand our forest areas.
Indeed, as a result of the studies carried out, forest areas increased from 20.2 million
hectares (Mha) in 1973 to approximately 23.3 Mha by 2023 [1]. Afforestation activities
include both forest afforestation and non-forest afforestation. A significant portion of the
afforestation activities are located on transportation routes (highways and railways).
However, it is also important to what extent the benefits to be obtained from
afforestation activities can be achieved. In this context, site identification, species
selection, and monitoring studies should be carried out in synchronization. The Food and
Agriculture Organization of the United Nations (FAO) considers arid regions with annual
rainfall of 300 mm or less and semi-arid regions with annual rainfall between 300-600
mm [2]. Especially in arid and semi-arid regions such as our country, it is important to
examine the development of trees, climatic conditions, physiographic conditions and soil
properties in an integrated manner.

Material Medhod
Study area
The research area located within the borders of Selim district of Kars province is

geographically located at 40°27'37.44" N latitude north latitude and 42°55'22.08" D east
longitude and has an average altitude of 1830 m (Figure 1).

Figure 1. Location of the research area
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The afforestation area is surrounded by dry agricultural lands and is generally flat and
nearly flat in terms of physiographic characteristics. Within the land integrity, it consists
of unified physiography including colluvial flats and basaltic volcanic deposits.
Considering the area in general, it is covered with Neogene aged lake sediments and
Quaternary aged alluvium [3]. Approximately 800 m south of the area is the Kars Stream.
The area of approximately 8 ha around Benli Ahmet train station was afforested by
planting yellow pine saplings in 1970. The average temperature is about 6°C, and the
monthly average temperature ranges from —8.7° (January) to 18.8° (August). The average
annual precipitation is about 370 mm and concentrated in May-July. The climate type of
the research area was determined as arid according to the Ering method. According to
Koppen's method, it has the characteristics of Winter Severe, Summer Arid and Cool
climate indicated by Dsb symbols.

Data Collection and Analysis Procedures

Soil samples were taken by excavating the soil profile, keeping a distance between dead
and living trees. Soil samples were collected from four depth layers (0-7, 8-30, 31-60 and
61-90 cm). This profile were used to represent the horizon’s chemical and physical
properties. In addition, the soil profile was described according to the soil survey manual
[4]. The sampling was carried out in the summer of 2023. Additionally, the physiographic
conditions of the area were examined and evaluated. Soil samples were oven-dried at
105°C to constant weight. The soil sample was sieved to 2 mm, and plant residue
particles were excluded from the samples for analysis. Particle size fractions were
determined by the Bouyoucus's hydrometer method and soil texture was obtained with
the textural triangle [5]. The amount of organic matter was determined by Walkey-Black
methods using 5 g soil samples [6]. Soil pH was measured using a 1/2.5 soil sample and
pure water ratio by pH meter [7]. EC was determined at 25 C° using saturated water by a
conductivity bridge apparatus [8]. Total lime (CaCOs) was determined by the Scheibler
Kalsimeter method [9]. Exchangeable Cations (Ca, K and Na) were determined by shaking
the soil samples with ammonium acetate to displace the cations [10]. Two trees selected
from the area were cut down, their trunk cross sections were examined, and their
development status over the years was evaluated taking into account climate and
physiographic conditions.

Results

When the graph of precipitation amount according to the annual temperature
distribution is analyzed, it is seen that the beginning of the dry period (the second
intersection point of the precipitation and temperature curves) starts in the last week of
June and continues until the beginning of November. It is understood that there is an
absolute water deficit in the field during this dry period (Figure 2).
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Figure 2. Precipitation-temperature relationship of the research area (2013-2022)

The analysis of the soil samples revealed that the pH of the soils was between 7.62-8.54,
the lime content was 37.2% and the salinity was as high as 0.27 EC (ds/m). Soil particle
size distribution varied very little in the profile (Table 1) and in general soils had a sandy
and loam texture throughout their profile. The ranges of some exchangeable cations
found in the soils were as follows: Na (1.4-7.1 me/100 gr), K (3.7-7.6 me/100 gr and Ca
(19.5-42.2 me/100 gr), respectively (Table 1). Scots pine grows better in acidic soils and
the optimum pH value in afforestation areas should be between 5.0-5.7 and salinity
should be around 0.10 EC (ds/m) [11]. The research area has basic, alkaline and saline soil
characteristics. In areas with these characteristics, it is inevitable that the development of
Scots pine individuals will be weak and the immune system of the trees will be vulnerable
to diseases. When these values are taken into consideration, it is concluded that the
some soil characteristics of the current site do not provide a suitable environment for the
growth of Scots pine trees. The average organic matter content of the soils taken from
different depth levels in the research area was determined as 4.89% at 0-7 cm depth
level, 2.39% at 8-30 cm depth level, 2.23% at 31-60 cm depth level and 1.96% at 61-90
cm depth level. It is desirable that the soil where the Scots pine tree is grown has high
organic matter. These organic matter amounts are ideal for yellow pine growing
environment. In addition, the amount of organic matter decreased from the upper layer
of the soil to the lower layers. It is thought that this is due to the fall of dead branches
and shoots under the stand.
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Table 1. Some properties of the soil profile

Depth pH EC CaCoOs oM Na K Ca Texture
(cm) (1:2,5) (dS/m) (%) (%) (me/100gr)  (me/100gr)  (me/100gr) Class
0-7 7.62 0.27 22.0 4.89 1.4 7.6 42.2 SL
8-30 8.25 0.25 37.2 2.39 7.1 4.6 23.0 L
31-60 8.54 0.15 33.8 2.23 4.8 3.7 24.4 SCL
61-90 8.42 0.16 30.4 1.96 2.8 3.9 19.5 L

The A horizon of the examined soil profile can be defined as two horizons in which the
trees differ in terms of the density of their roots. The soils distributed in the research area
were prevented by defective soil formation processes, the formation of which was caused
by the parent material and topographical conditions. They are in the class of young
profiled soils consisting of A and C horizons with inhibited profile development as a
result of prolonged inundation (hydromorphic processes) due to the composition of the
parent material (high lime content and cementation) and physiographic location. This is
clearly observed when the density and thickness of the roots of trees and other plants in
the surface horizons of the soils (horizon A), their distribution patterns on the surface and
their presence in the parent material (horizon C) are examined. The C horizon is defined
by the 2C horizon because the materials underlying the soils in the research area,
depending on the depth, were deposited by different geological processes. The mineral
particle size distribution of these materials varies significantly (lithologic discontinuity)
(Figure 3).
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It was observed that the root development of both the dried and healthy individuals
showed plate root development, while the yellow pine should have a tap root due to its
biological characteristics. The reason for this root development was that the trees in the
field were grown with irrigation for a certain period of time since the planting year, and
accordingly, it was observed that the trees tended to make surface-orientated root
system instead of tap roots (Figure 4). The increase in evaporation due to the increase in
temperature in recent years has increased the ecological sensitivity of the environment. It
is thought that especially summer drought has started to affect the development of trees
negatively.

i i

Figure 4. Broad root formation

This situation can be easily seen from the cross-sections in which the annual rings of the
trees in the field are examined. It was observed that in the first years of irrigation, the
spacing between the annual rings was wide, while in the non-irrigation period, the
spacing between the annual rings was narrow (Figure 5b). In areas afforested with forest
trees, irrigation in the form of irrigation disrupts the root and trunk balance by making
the root of the tree lazy. For this reason, if the irrigation process is terminated, the
immune system of the tree roots deteriorates. Individuals with weakened immunity are
attacked by fungi and insects. These cause the individuals to die completely or get sick
(Figure 5a).
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Figure 5. Cross sections of the sample trees (a.dead tree- b. Healty tree)

It was determined that the planting interval was determined as 1.5 m x 2.0 m in the
afforestation. However, the lack of any maintenance activities in the stand causes the
trees to utilise less and less soil per unit area. In addition, stands that are not maintained
in a timely manner lag behind in development [12,13].

P et
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Figure 6. Current status of the afforestation area
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In order for the stand to have a healthy structure, thinning studies should be carried out
and the distance between these trees should be increased over time. In this way, it is
thought that individuals staying in the area may be more resistant to adverse conditions.

Conclusions

As a result of the evaluations made, it was determined that the ability of the soil to retain
plant nutrients is poor and the soil properties are not in ideal conditions for the growth
of Scots pine. Excessive irrigation, which will adversely affect root development, should
be avoided especially in Scots pine plantations. As a matter of fact, it is thought that this
situation has a great effect on the drying in the current area. In addition to all these,
maintenance work should be carried out on time according to the development of the
stand. However, in such areas where maintenance time has passed, it is necessary to
avoid a harsh intervention and to carry out a moderate intervention over the years. First
of all, it is necessary to prevent the spread of pests such as insects etc. throughout the
area by removing dried individuals from the area. Especially in such physiographs where
there is a ground water problem, it is necessary to make the necessary analyses in the
soil profiles opened before starting afforestation works, taking into account the
requirements of the species to be planted. As a result, physiographic conditions, climatic
conditions (long years evaluation) and soil properties should be evaluated in an
integrated manner.
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Abstract

The zinc (Zn) content in the soil is increasing due to industrial activities and excessive use
of Zn-containing fertilizers. Increasing Zn levels in the soil negatively affect human and
animal health by affecting the production of vegetables and fruits. Strigolactone (SL), a
carotenoid compound, is a phytohormone that has various roles in plants and has
important effects in coordination with other hormones. Therefore, this study was
conducted to evaluate the effect of SL in pepper grown under Zn stress. For this purpose,
10 uM SL was applied as a foliar spray three times at three-day intervals to pepper
seedlings transferred to the hydroponic system. At the end of the period, the solutions in
the hydroponic system were replaced with 5 mM ZnSO4 solution. After 3 days, pepper
seedlings were harvested and stored at -80 °C. Zn treatment (5 mM Zn) significantly has
negatively affected pepper growth, the expression levels of antioxidant enzyme
antioxidant enzyme and aquaporin genes. On the other hand, SL treatment (10 pM)
increased pepper growth, antioxidant enzyme activity and stomatal movement. As a
result of the study, it was found that SL affects the expression levels of antioxidant
enzyme genes (SOD and CAT) and aquaporin genes (CaPIP1-1, CaPIP1-2, CaTIP1-2 and
TIP5-1) differently depending on the tissue and is especially more effective in roots. It has
been determined that SL application can increase Zn tolerance by increasing growth
parameters and affecting the expression levels of stress-sensitive genes.

Keywords: Zn, SL, heavy metal, gene expression, antioxidant enzyme
Introduction

Zn is a vital micronutrient, the most abundant after iron on earth [1]. Zn is an important
plant micronutrient that functions as a cofactor for various enzymes such as carbonic
anhydrase, alkaline phosphatases, aldolases, carboxypeptidases, alcohol dehydrogenases,
superoxide dismutases, and is essential in various physiological processes such as
electron transfer in photosynthesis and respiration [2]. While Zn levels act as antioxidants
in optimum conditions, excessive amounts cause oxidative stress by increasing the
formation of high concentrations of reactive oxygen species (ROS). Since common
carriers serve for the uptake of divalent cations such as iron, calcium and Zn, increasing
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Zn concentration also causes disruption of the homeostasis of other elements [3]. In
addition, high Zn concentration significantly negatively affects various plant
physiological, biochemical and molecular processes as it disrupts the structures of
enzymes and proteins [4].

SL is endogenous hormones that play a vital role in the growth and development
processes of many plants [5]. SL serves as a critical factor to increase the resilience of
plants during stress by promoting basal root development, which plays an important role
in plants' search for water and nutrients [6, 7]. SL may also regulate stomatal closure to
minimize water loss through transpiration while maintaining gas exchange necessary for
photosynthesis [8]. Additionally, strigolactone ensures stress tolerance by significantly
increasing the plant's resilience by producing stress-related proteins and compounds [6].

Pepper is an important vegetable crop with high nutritional value [6]. Compared to other
vegetables, pepper has a fragile root system and has a weaker water absorption capacity,
making it more sensitive to environmental stresses [9]. Therefore, it is important to
increase the resistance of pepper to heavy metal stress. For this purpose, in this study,
the effect of SL on plant growth parameters of pepper grown under zinc toxicity, gene
expression of antioxidant enzymes and the expression level of aquaporin genes were
determined.

Materials and Methods

Pepper (Capsicum annuum L. cv Maras) seeds were used as plant material in the study.
Homogeneous seedlings, grown under controlled greenhouse conditions (diurnal the
temperature of of day: 25+2°C; nocturnal temperatures of, night: 20£2°C and the
humidity: 50+£3%) until the seedling stage, were transferred to the hydroponic system.
Three days after the transfer, SL treatment 10 (uM) as a foliar spray was made three times
with three days intervals. At the end of the period, the hydroponic solution was replaced
with 5 mM ZnSO. solution and the solutions containing only water was considered as the
control group. One week after the stress conditions were applied, the plants were
harvested and their growth parameters were taken, and the samples were frozen in liquid
nitrogen at -80 °C for molecular analysis.

The fresh weight of the harvested plant samples was determined and the dry weight was
calculated after being kept in the oven at 40 °C for 72 hours.

After powdered 0.1 g frozen pepper root and leaves in liquid nitrogen, Total RNA was
extracted using Trizol (Invitrogen, USA). The concentrations of total RNA were
determined by Nanodrop spectrophotometer and the integrity of was verified on 1%
agarose gel.The RevertAid First Strand cDNA Synthesis Kit (Thermo Scientific) was used
to synthesize cDNA from total RNAs. The synthesized cDNA was used to determine the
expression levels of the genes identified using the A Maxima SYBR Green/ROX g-PCR Kit
(Thermo Scientific) on the Rotor-Gene Q system (Qiagen, Germany). Specific PCR
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products were confirmed by melting curve analysis and gel electrophoresis. Gene
expression levels were determined using the 2-AAACt method according to [10].

The one-way ANOVA was utilized to statistically analyze using SPSS. The difference
among and between means were examined applying the Duncan test at the 0.05
(p<0.05) probability level.

Results and Discussion

The study found that the treatment had a statistically significant effect on growth
indicators. The findings of the study show that ZnSO, application significantly reduced all
growth parameters (plant fresh weight (PFW), root fresh weight (RFW), plant dry weight
(PDW) and root dry weight (RDW)) compared to the control group and SL application. SL
application combined with Zn stress significantly increased these growth parameters
compared to Zn application alone (Figure 1). The results obtained showed that SL pre-
treatment to plants reduced the growth inhibition caused by Zn stress. Previous studies
have shown that SL application can increase adaptation to Zn toxicity by reducing the
effect of stress on growth [11, 12, 13].
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Figure 1. The effects of SL and Zn on growth parameters of pepper
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Antioxidant enzymes such as SOD and CAT can prevent oxidative damage to plant cells
by significantly reducing ROS accumulation. It has been observed that the gene
expression levels of SOD and CAT enzymes vary depending on the tissue, and especially
in roots, the expression level increases with Zn stress (Figure 2). It was observed that SL
application combined with Zn stress reduced the expression level in roots compared to
Zn stress alone. The possible reason for this may be that SL application acts as an
antioxidant and therefore may significantly reduce the expression level of antioxidant
enzymes. The results we obtained are similar to earlier studies [14, 15].
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Figure 2. The effects of SL and Zn on the gene expression level of SOD and CAT enzyme
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Zn toxicity significantly affects the water balance in plant cells. Increasing water
availability in cells is an important step to increase the adaptation of plants to heavy
metal toxicity [16]. Promoting bidirectional transmembrane movement of water, plant
aquaporins function as small and highly hydrophobic transmembrane proteins that
regulate the flow of intracellular or intercellular water molecules as well as cell elongation
and differentiation and stomatal movement. Among aquaporins, plasma membrane
intrinsic proteins (PIPs) are highly conserved and highly water-selective channel proteins.
Tonoplast internal proteins (TIPs), which are localized on vacuolar membranes or vacuole
formers, are key proteins in intracellular water transport and are responsible for the
transport of not only water but also hydrogen peroxide, urea and glycerol [17].

It has been observed that the expression levels of aquaporin genes (CaPIP1-1, CaPIP1-2,
CaTlP1-2 and TIP5-T) vary according to tissue and increase with Zn stress, especially in
roots. SL application significantly reduced the expression levels of these genes compared
to Zn stress (Figure 3). The increase in the expression level of these genes with Zn stress
may contribute to the maintenance of water availability under stress conditions [16].
Similarly, it was found that the expression levels of PIP and TIP genes were induced by
various heavy metals and increased resistance to Cd and Zn metals [18, 19]. Exogenous
SL can regulate stomatal conductance to compensate for water deficiency [20]. The
decrease in the expression levels of aquaporin genes with SL application may mean that
the water permeability of stem cells may be reduced to protect the cells from water loss
[17].
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Conclusions

The study shows that SL application can be used to obtain better growth in pepper
seedlings grown under Zn stress and non-stress conditions and to obtain more resistant
plants against various environmental stresses.
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Abstract

This study was conducted to introduce augmented reality technology to academicians
and to emphasize the potential of this technology in education. Twenty-six academicians
assigned in different departments of the Faculty of Education participated in the study.
From this point of view, 5 different groups were formed by taking into account the
departments in which the academicians were assigned, and a 15-hour training was
prepared. The training contents were realized in 3-hour sessions for each group. After the
trainings were completed, 17 volunteer academicians evaluated both the training process
and the trainer through a 5-point Likert-type questionnaire. A comprehensive evaluation
was made to understand the impact of the training and the extent to which academicians
benefited from the training and the data obtained were analyzed descriptively. As a
result, the majority of the academicians stated that the training met their expectations
and was understandable. Academicians reported that they were provided with sufficient
opportunity to ask questions during the training, that they acquired new knowledge and
skills, and that the training contributed to their professional development.

Keywords: Augmented reality, BlippAR, Educational technologies, Academicians.
Introduction

The use of teaching methods and textbooks alone doesn't attract students' attention and
this leads to weak learning outcomes (Saidin et al., 2024). Therefore, it is seen that
augmented reality (AR) technology, which emerged as a visualization method, is used
more frequently to enrich students' learning experiences (Levy et al.,, 2024). AR is one of
the advanced technologies that combines computer graphics with the real world
interactively (Klopfer & Squire, 2008; Silva et al., 2003). Moreover, AR can be defined as a
technology that enhances learning interaction by overlaying digital information in
physical environments (Chen et al,, 2022). However, to have this experience and thus
create storable and accessible AR activities, some software is needed (Simon, 2023). In
this context, software such as Unity Vuforia, HP Reveal, BuildAR, and BlippAR are
generally used to design AR activities (Altiok, 2020; Chiang et al., 2022; Parmaxi &
Demetriou, 2020).
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BlippAR, one of the AR activity design software, is frequently used in education to enrich
learning experiences (Striuk et al., 2018). Because the basic features of BlippAR can be
used free of charge. In addition, BlippAR provides a user-friendly experience with its
simple and understandable interface (Kharchenko & Babenko, 2021). In this respect,
BlippAR makes it very fast and convenient for users to create powerful AR activities with
drag-and-drop logic without requiring coding skills (Elivera & Palaoag, 2020; McNally &
Kolivand, 2024). Therefore, this software enables non-professional developers to create
engaging designs (Rosdi & Akhir, 2021; Wang et al., 2019). These tools and services
enable AR to be brought into classroom environments to provide an immersive learning
experience (van Arnhem, 2016). In fact, in BlippAR-supported education studies, it has
been observed that students' motivation, interest, and understanding of concepts have
increased. Also, it was stated that students' digital and technological competence levels
improved as a result of the use of AR technologies such as BlippAR (Karnishyna et al,
2022). In another study, it was determined that learning became more interesting and
enjoyable through BlippAR (Alizadeh et al.,, 2017).

Thus, introducing BlippAR technology to academicians is important for them to adopt
contemporary education methods and design activities that will enrich the learning
experience for their future students. Furthermore, it is thought that learning BlippAR will
support academicians in developing technological skills. However, when the literature
was examined, there was no study in which academicians were trained in a way to
encourage them to design AR activities. Therefore, it is necessary to investigate how
effective the features offered by BlippAR are in creating interactive learning environments
and how academicians interact with such technologies. In line with the stated reasons,
the study was conducted to introduce AR technology to academicians in practice and to
emphasize the potential of this technology. Moreover, increasing the awareness of
academicians about how AR can be used in education is among the aims of the study. In
addition, the study aims to improve the qualifications of academicians and increase the
quality of education.

Method

Considering the departments where the academicians are assigned, 5 different groups
were formed to learn about AR. Thus, a 15-hour training program was prepared. In this
study, 26 academicians assigned in different departments of the Faculty of Education
participated. The training content was delivered in 3-hour sessions for each group. In the
first hour of the training, information was given about the history of AR, the areas where
it is used, and its positive and negative aspects. Then BlippAR, one of the AR software,
was introduced. In this context, multimedia elements that can be used in the BlippAR
program and the Sketchfab library were shown practically. In the second and third hours,
a basic marker-based AR activity was gradually designed with the academicians through
BlippAR. After the training, 17 volunteer academicians evaluated both the training
process and the trainer through a form. For this, a Likert-type questionnaire was used as
a data collection tool. In the questionnaire, 6 questions were asked to evaluate the
training, 6 questions to evaluate the trainer, and 4 questions about the end of training
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outcomes. In addition, the questionnaire included two questions about the general
satisfaction level and whether AR would be used in the future. Also, a comment field was
included for those who wished to provide an optional additional opinion. The comments
were used to support or refute the questionnaire items. To understand the impact of the
training through the questionnaire and the extent to which academicians benefit from
the training, a comprehensive evaluation was made and the data obtained were analyzed
descriptively. When presenting some of the findings of the participants, code names
were given as A1, A2, A3, .., A17.

Findings

In the study, the averages of the questionnaire items were taken to evaluate the views of
academicians on AR training and the instructor who conducted this training (Figure 1,
Figure 2 & Figure 3). In this context, a decision was reached regarding the satisfaction
levels of academicians by considering the relevant averages. On the other hand, items
related to training, trainer, and end of training outcomes are shown in different colors.

n 12 13
The training met The training was The training increased
my expectations. understandable. my awareness of the

seven principles.

14 15 16
The duration of The training There was enough
the training was provided me with opportunity to ask
sufficient. new knowledge and questions during the

skills. training.

Figure 1. Academicians' views on augmented reality education

When Figure 1 is analyzed, it is determined that the training met the expectations of the
academicians. Two academicians (A5 and A13) provided additional opinions that the
training was very productive. In addition, all participants stated that the training was
understandable and that they weren't confused. Besides this, academicians generally
expressed positive opinions about the duration of the training. Likewise, the
academicians stated that there was enough opportunity to ask questions during this
period. Nevertheless, the academic coded A8 wanted the duration of the training to be
increased. The same participant stated that it would be useful to briefly mention
alternative AR tools. In addition, academicians stated that they gained new knowledge
and skills through the training.
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17 18 19

The trainer has a The trainer's The trainer's
good command of the communication with presentation was
subject and has the participants was understandable.
sufficient knowledge. good.
[0 m N2
The examples given by The trainer helped us The trainer used
the trainer were to generate ideas in the time effectively.
interesting. the implementation
part.

Figure 2. Academicians' views on the trainer

Looking at Figure 2, the academicians stated that the trainer had sufficient knowledge
about AR and BlippAR. All academicians stated that the trainer communicated with the
participants at an adequate level. It can be thought that this situation helped
academicians to produce creative ideas in the implementation part. In addition, the
academicians stated that the presentation prepared by the trainer was understandable
and the examples given during the presentation were interesting. On the other hand,
opinions were reached that the trainer used the time effectively.

n3 n4
What was conveyed in It contributed
the training increased positively to my
my interest in the professional
subjects. development.
15 1né
It provided me with It increased my
new knowledge and level of knowledge
skills that I can apply about the seven
in my lessons. principles.

Figure 3. Academicians' views on end of training outcomes

Figure 3 shows that what was explained during the training increased academicians'
interest in the subjects. In addition, academicians stated that the AR training contributed
positively to their professional development. In this context, academics stated that they
would use the new knowledge and skills they acquired in their courses. Finally, it was
observed that academicians' general satisfaction levels regarding the training were high.

Conclusion and Discussion

The BlippAR training provided within the scope of the study met the expectations and
was found to be understandable by the academicians. Participants generally spoke
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positively about the duration of the training and emphasized that the opportunity to ask
questions was sufficient. In addition, it was observed that academicians gained new
knowledge and skills during the training process. On the other hand, it was concluded
that the topics presented in the training increased the interest of the academicians and
contributed positively to their professional development. As a result, academicians were
highly satisfied with the training provided. Sat et al. (2023) found that BlippAR had a
higher satisfaction score than Unity Vuforia. Similar to these results, Irshad and Rambli
(2015) examined user satisfaction using BlippAR and two different AR software. The
results showed that AR ads created using BlippAR had a positive impact on users. In
another study, BlippAR was found to help students have a positive user experience
(Alizadeh et al.,, 2017).

The fact that BlippAR is easier, functional, and user-friendly may have led to these results.
This is because BlippAR is considered as a tool that can be used by non-programmers or
designers with little background in computer programming to create activities (Dengel et
al., 2022; Kazanidis & Pellas, 2019). Similarly, Cabero-Almenara and Llorente-Cejudo
(2019) stated that BlippAR is one of the easiest AR software to use for designers. Roig-
Vila et al. (2019) conducted training in which students were able to create AR objects
using Aurasma, Augment, and BlippAR software. In this context, it was found that the
students highly agreed that AR was easy to use. On the other hand, the direct web-based
operation of BlippAR without downloading any files may have affected the satisfaction
levels of academicians. The statement that BlippAR allows creating and organizing AR
activities on web-based platforms supports this idea (BlippAR, 2024; Herpich et al., 2017).

Limitations and Recommendations

Although it makes important contributions to the literature, this study also has some
limitations. The study was conducted only with academicians assigned in the faculty of
education of a university located in the east of Turkey. This situation makes it difficult to
generalize and obtain comparable results. Therefore, future research should be
conducted in different universities and faculties. In addition, the use of only BlippAR in
the training given to academicians constitutes another limitation of the study. Therefore,
other AR activity design software such as Unity Vuforia, Fectar, Roar, and UniteAR can be
used in future research. This may also help to identify the advantages and disadvantages
of different platforms. On the other hand, the duration of the training was limited to
three hours for each group. A longer training period may help to obtain more in-depth
results. From this point of view, comprehensive training studies can be conducted to
allow for the evaluation of the participants' long-term performance.
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