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Dr . Hal e K¥KSOY
Selcuk University, Medicine Faculty, Medical Biology AD.,
e-mail: hkoksoy76@selcuk.edu.tr

Abstract: In today's time, we have distanced ourselves from ourselves; we spend as
busy with other jobs and situations. Aside from being ourselves; we encounter many
mental effects. Stress,afe anxiety, illness, fear of death and loneliness, divorces,
accidents and so on being unhappy doing our job. situations are beginning to affect
us physically and spiritually. While we are looking for solutions with these different
solutions; The scientd community continues to study the relevance of this to our
DNA and epigenetic factors. Quantum experiments; revealed the effect of thought on
matter and rays. The substance and particulate structure of the thoughts were also
revealed by these experimenBur thoughts are physiologically influenced by DNA
with small electrical signals. While every situation approached full of love and
compassion increases our own satisfaction; hardéstructive wishes and thoughts
affect the contrary.

Oneofthemostecomon psychiatric disorders is AAnxietyo
with depression and substance abuse. Research on this subject, which is responsible

for stress, shows that there is a relationship between moderate genetic and epigenetic

factors. Aiming @ find epigenetic signs associated with anxiety; treatments are

ongoing in the behavioral and pharmacological field. In case of an unexpected life

event, stress affects our lives. People also react differently to stress situations due to

their structural and genetic differences. Stress result; acute and chronic exposure to

epigenetics.

Loneliness is a sad emotional state connected with the social connection and the
inconsistency in the level of life that one desires. Genetic studies with loneliness;
genes Bowed no direct effect on this condition. Environmental and epigenetic factors
were studied. The diets we make, the foods we eat, the microbiota deterioration and
all kinds of situations have an effect on our DNA. In this study; It deals with many
issueshat examine the effect of DNA and epigenetic mechanisms.

Keywords:DNA, Epigenetic Factors, Emotional States, Stress and Trauma

1. INTRODUCTION

DNA, or longterm deoxyribonucleic acid, is a molecule found in all living things on Earth that
provides hegdity. In other words, using this chemical substance called DNA, they transfer some
or all of their biological properties to their offspring. As a result of research conducted in the last
decade, epigenetic events have been found to have significants,e#specially in highly
organized organismdpigenetic phenomenplay an important role in the changes in gene
expression during cell differentiation, especially observed in the developmental process of living
things from embryos to adulfggger, G.et al 2004].

Quantum experiments; it has proved the effect of thought on matter and rays. Therefore, our
bodies are composed of energy and physical bodies. Our feelings and thoughts to our energy
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body; positive and negative effects. This situation affectsasslynfrom epigenetic point of view.

In today's time, we have distanced ourselves from ourselves; we spend as busy with other jobs
and situations. Aside from being ourselves; we encounter many mental effects. Stress, fear,
anxiety, iliness, fear of deatimé loneliness, divorces, accidents, and so on being unhappy doing
our job. situations are beginning to affect us physically and spiritually. While we are looking for
solutions with these different solutions; the scientific community continues to study the
relationship between this and our DNA and epigenetic factors. [Bartlett AA, Singh R, Hunter RG.
2017]

1.1.What is epigenetics and how does it affect emotions?

One of the most common psychiatric disorders
depression and substance abuse. Research on this subject, which is responsible for stress, shows
that there is a relationship between moderate genetic and epigenetic factors. Anxiety disorders are
hereditary. Epigenetics play an active role in other envirorasthéattors. Stress, especially when
combined with substance use at an early age, has adverse effects on the biological sleep rhythm
(circadian rhythm) and microbiota. The anxious family structure also has an impact on growing
children. Genetic studies omxety reveal a moderate effect of heredity at a rate of 30%. With

the effect of external factors; it can lead to a worsening picture of the person's emotional state.
Some polymorphisms; for example CatectioMethyltransferase (COMT),
Valin158Methionine plymorphism; It has been associated with panic attacks in European and
Asian populations. The effect of environmental factors such as stress shows different effects
according to people. Not everyone is affected in the same way. Anxiety disorder increases
according to the level of exposure. This has not been genetically explained. Ametagd

animal experiments found genetic evidence associated with the hypothalamus and pituitary gland
on the animal model of stress. Behavioral and pharmacological intenve can be combined to
improve treatment of such diseases. Some life factors, together with stress, can encourage one to
become addicted to alcohol. Early life stress, acute and chronic stressapositic stress may
increase alcohol and substancpaledence. The reward seen in the mesolimbic region as a result

of drinking alcohol in the pituitary and hypothalamus region of the brain may change the gene
expression of the person. Some animal model studies have demonstrated the association of
alcohol wih DNA methylation. [Bartlett AA, Singh R, Hunter RG., 2017; Palmisano M, Pandey
SC., 2017].

Loneliness cannot be described as being alone. Loneliness is a process. Anxiety involves anger,
feeling different from other people. If there is an imbalance lastvibe relationships that the
individual has and the relationships he / she wishes to have, he / she feels lonely even if he / she
feels that it cannot be understood. Genetic studies with loneliness; genes showed no direct effect
on this condition. Enviramental and epigenetic factors were studied. Approximately 70
prospective studies involving more than 3 million people in an average of 7 years have shown
that loneliness increases by 26%. This has triggered an increase in obesity in industrialized
societies. Genetic and epigenetic contributions and evolutionary origins have a major impact on
this situation. In particular, environmental factors (phenotype) are genetically highly effective in
the formation of this condition. There are many issues to unddrdiemierstanding which gene
contributes to loneliness will be an important contribution in the treatment phase [Spithoven,
AWM., Cacioppo, S., Goossens, L., Cacioppo, J. T., 2019].

There is plenty of evidence to confirm the role of microbiota in anxiefgrders and similar
behavior disorders. The structure of microbiota in mice under constant stress; secrete some
Lactobacillus and Bifidobacterium strains and garamanobutyric acid (GABA), which is the
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key inhibitor donor. Unstable or modified GABA sigimgl pathways are associated with anxiety
disorders and depression. Microbiota (intestimain axis) is associated with all autonomic,
parasympathetic, sympathetic and enteric nervous systems and their hormone release. Therefore,
microbiota health proteicn is very important for all kinds of depression in genetic terms [Zalar,

B., Haslberger, A., Peterlin, B., 2018].

In a study examining the effect of childhood traumas on neurobiological mechanisms, genetic
effects were also investigated. Experiments witlice showed different signals in the
hippocampus and amygdala region. In this study, the effects of FKBP5 gene on this pathological
condition and its formation were observed. The ability to modify DNA methylations is thought
to be beneficial for therapiesd therapies. Childhood traumas may be treated earlier than adult
traumas [JaworskAndryszewska & P., Rybakowski, J. K. 2019]. In another study with hopes,
fears and reality; It has been emphasized how effective CRISPR gene therapy treatment is.
CRISPRIs based on the principle of treating the mutation or loci that will change in the gene by
cutting the gene and replacing it with the wimfective gene. In human models, these practices
are not both ethical and their consequences are unknown. In this istuas been reported that
using this method is genetically treated to treat these emotions [Kofler, N .; Kraschel, K.L. 2018]

The diets we make, the foods we eat, the deterioration of the microbiota and all kinds of situations
have an effect on our DNAN this study; It deals with many issues that examine the effect of
DNA and epigenetic mechanisms.

2. MATERIALS AND METHODS

2.1. Material: In the epigenetic studies, the DNA and RNA materials are isolated, the gene region
to be studied is cut with certaenzymes and electrophoresis and sequence analysis are studied.
Bioinformatically compared with previous healthy gendgegter B. M. 2020].

2.2. Genetic studies related to our emotional states:
2.2.1. Changing Preferences

% Food habit
The heart of a 1:§earold donor; She's being transferred to ay2arold lady. The lady
totally hates meat and becomes a vegetarian.

% Music habit
The heart of a Iyearold donor; She's being transferred to ayéarold. The 45year
old male patient has not listened befdout starts to listen to love songs.

¥ Sexuality habit
When the hearts of people with lesbian or guy sexual tendency are transplanted to people
of normal sexual structure; they show behavior similar to donors in sexuality choices.

2.2.2. Changing Emotions

Two types of emotional changes have been reported after heart transplantation. First, some
receivers experience certain emotions that they identify as originating from the donor. Second,
recipients’ emotional reactivity to temperament or stimuli can sorestvary. The heart of a 3
yearold girl is transplanted to aearold male recipient. The-@earold buyer says that the girl

is very scared and very upset. He wants to talk to his family.
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2.2.3. Changing Temperament
2.2.4. Changing Identity
2.2.5. Changing Memory

There are examples in these cases; to be angry when he's cheerful, to be a thief when he lives, to
speak English, to speak Spanish, suddenly [Liester B. M. 2020].

2.3. Genetic Modifications and Epigenetic Memory:The information recorded inthe
epigenome provides a historical record of the interaction between the individual and the
environment. This information, stored through chemical and structural changes of chromatin or
short RNA strands, remains a type of cellular memory known as efigememory. In some

cases, epigenetic memory can be transferred to a person's generation through an intergenerational
process known as epigenetic heritage, not only through organ transplants, but by genetic means
through generations. Sometimes we don'hékrew why. The codes we receive are based on our
root families. The behavior of our grandmother, who ate earth three generations ago, can be seen
in our generation. The ability to play musical instruments can be inherited genetically. A diabetes
seen twogenerations ago can be seen in yourself or in later generations [O. Babenko, I.
Kovalchuk, G.A., 2015, R. Bonduriansky, T. Day., 2018, Liester B.M. 2020 and Egger et al.,
2004]. (Figure 1).

Figure 1. Modifications of Histones [E.L. Greer, S.E. Be€dms,E. Brookes, et al. 2014].
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2.4. DNA, RNA, Protein and Energy Memory Studies have begun to address the genetic basis
of this and similar emotions in terms of DNA and epigenetics (environmental factor). Even the
solidified belief patterns of people; Thetaves can be changed by some studies (from sleep to
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wakefulness) to new beautiful beliefs. The person must be willing and willing [Liester BM. 2020
and Marshall, PR. & Bredy, TW. 2018].

3. RESULTS AND DISCUSSION

3.1. See the full pictureGENETICS AND DISEASES: Each of our cells, organs, 100 trillion
bacteria living with us in the intestine, all of our energy cell mitochondria have DNA. In fact, the
DNA molecule consists of 4 bases. A, G, C and T. And these bases are the same in all. The
differences are thdefects in the opening and closing of some genes, the command to be given,
and sometimes in multiple, sometimes single bases. Being with Down syndrome looks at an
excess of chromosomes. Do you rule life or life? Are you guys at the wheel? Or somedne else

3.2. Relationship between Epigenetics and EmotionStudies have shown that changing DNA

and Epigenetic structure is possible in some cases. There are many studies on this road. In some
cases, even the origin of schizophrenia can go down and heal. S\hgtdrtant is our soul; If

the soul heals, the body heals. Nothing we experience in ourselves is separate from our souls and
is usually the approval of the person who created these states.

Due to the potential risks of epigenetic and genetic therapyiesttal confirm the approach are

likely to be based on patients with hfiereatening diseases such as cancer. It is important to
remember here that the target is an abnormally methylated CpG island, which appears to be
particularly susceptible to reactii@ by DNA methylation inhibitors in cancer cells. In addition,
since more than one gene becomes methylated in individual cancers, there is the possibility of
hitting multiple targets with one drug. Finally, since methylation of the CpG islands increases
with age and therefore may contribute to the development of chronic diseases in addition to
cancer, there may be benefits in drugs and lifestyle changes that may lead to reversal or slow
epigenetic silencing.

Gene therapies are one of the most widely stutlipics of today. However, the effect of these
treatments is not yet known. Sickle anemia or similar mutations caused by a single amino acid
difference is genetically altered and it is my intention to benefit from health. In particular, the
treatment of ar emotional states and conditions will be one of the first steps forward.

THANKS

Sel -uk University Faculty of Medicine Departmer
teachers and my friends for this pleasant way.
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Absract:

Marine intrusion is the most serious problem facing coastal aquifers which are considered as major
sources for freshwater supply especially in arid zones. Gabes Jeffara aquifer, located in southeastern
Tunisia has been recognized as an indalserea specialized in mining phosphate processing
industry. Furthermore, the region has also been intensively exploited to supply the growing needs
of agriculture and domestic sectors. Degradation of groundwater and the possibility of marine
intrusion beame a serious concern of the communities. This work proposes a multidisciplinary
investigation involving hydra@geochemical and geostatistical techniques to investigate the
characteristics of groundwater quality and identify the origin of its saliniz&anthis purpose, 43

water samples were conducted and analyzed in different locations of the study area (Ghannouch and
Mareth cities). Electric conductivity, pH, salinity and major ions were measured and analyzed. Piper,
Pie diagrams and geostatisticabiysis were used to assess groundwater mineralization. Results
show that dominant chemical facies is-8BCaSQ (Sodium, Chloride,Calcium, Sulfate) due to
rock-water interaction, suggesting that dissolution of halite was the main mineralization source of
groundwater in the study area. However, saltwater intrusion was shown to control groundwater
quality in some points so we can talk about a local saltwater intrusion. The relationship between the
different major elements is an important tool to study thetribution of these elements to the
mineralization of the aquifer and to determine their origins. For that, correlation between the
different physicochemical parameters and the major elements was daf@l r&tb has been used

as a natural indicator anmchcer of seawater intrusion into coastal aquifers. Results show an excess
of chloride in the groundwater and low values of the/SOratio, indicating, on the one hand, a
marine intrusion and a rock water interaction on the other hand. In natural,wag¢epsesence of

two elements Naand Cl is generally attributed to the dissolution of the halite. But in a coastal
environment such as Gabes aquifer, the conditions may be different. Thad\@l ions can be of

marine or continental origin. The coladon of N& and Ci, C&* shows an excess of Néns.

These results lead to the conclusion thatiNias have three possible origins: mixing with seawater,
dissolution of halite, and base exchange with sandy clays, which constitute a large part of the
superficial aquifer of Gabes. The comparison of the groundwater of Gabes aquifer with WHO
(World Health Organization) standards shows that analyzed samples have concentrations of the
major ions higher than the norms. The mean Dry Residue is 3.08 g/Lthdidgobal standard is 1

g/L. The groundwater of Gabes aquifer shows physhe@mical characteristics that exclude it from
being used as potable water. Gabes groundwater classification according to Richards Diagram shows
that 28% of samples are outsidegiam indicating a non usable water while the rest of water is not
suitable for irrigation under normal conditions but can be used if the species have a good tolerance
to salinity and the soil is particularly well drained.

Key words: groundwater, aquifeseawater intrusion, mineralization, Tunisia
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104.2, 26148, 9.944.8, 2.928.8, 053 . 1 ppm,i jRe iiskee 3% 63 .d0e3y .
Dejirmen dere sedimanl arénén Fe, Ni , Co, Mn v
birimini olukturan ortalama ultrabazik dejerini
dejerleri ise ortalama wultrabarzi k Ajdeferinin ¢z
metall erin dere yatajéndaki dajél éeménén g°rsel
haritalaré hazérl anméxktér . Sedi manl arda ki aj
insan kaynakl é& etkilerini belirhemje&r i -in kirl]
met al konsantrasyonl ar é, JFe)/Cdrg)) nilee Kk me faktor g
hesaplanmaktadeéer Bu nedenl e, Dejirmen dere se
belirl enmesinde hesapl anan zenginl ekme fakt?©
Zenginlekmeetake°gerdejsedli manl ar Pb bakéméndan
bakéméndan orta derecede, As bakéméndan ise vy
gostermektedir. Ni , Co, Mn ve Cr i-erikleri b a
s°z konusu dejildir . etélerimgéenel lolarakneslojlg® r ¢1 en aj éer
kaynakl & ol duju yer yer ise insan kaynakl & ol atb
Anahtar Kelimeler: Dej i r men Der e (Burdur/ Yexkilova), Sedi
Kirliliji, Zenginlexkme fakt?©°oryg
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Investigation of Heavy Mé a | Poll ution of Dejir
(Burdur/ Yekilova) Sedi ments
Bet ¢l COKKUN ¥NAL, Zeynep ¥ZDEMKR
Mersin University, Faculty of Engineering, Department of C
E-mail: cbetul86 @mail.com

Abstract: A total of 20 sediment samples were systematically collected in July

2017/2018 in order to determine the heavy metal content and pollution status of

Dejirmen creek bed sediments feeding Salda La
sedimentamples were determined by IGQFS (Fe, Ni, Co, Mn, Cr, Zn, Pb, As, Cu).

According to the results of the analysis, the contents of Ni, Mn, Cr, Co, Zn, Cu, Pb

and As of the sediments were respectively 108577.9, 55601346, 199316, 49.7

104.2, 26148, 9.944.8, 2.928.8 0.53.1 ppm, Fe content 3.8836%. Fe, Ni, Co,

Mn and Cr values of the Dejirmen creek sedi ment
value which is the main unit of the region; Zn, Pb, As and Cu values determined

higher than average ultrabasialues. Geochemistry maps were prepared for visual

monitoring of the distribution of heavy metals in the creek bed. In order to determine

the humarinduced effects of pollution caused by heavy metals in sediments, heavy

metal concentrations above the poibn standards are calculated with enrichment

factor (EF = (Cx / Fex) / (Cc / Fec)). For this reason, the enrichment factor values

calculated wereusedtodetermé t he pol l uti on status of Dejir me
According to enrichment factor values, sediments show excessive pollution in Pb

and moderate pollution in Zn and Cu. As shows significant pollution in places. There

is no enrichment in terms of Ni, ConMind Cr contents. It is thought that heavy

metals in which enrichment is generally geological origin may be human origin in

places.

KeyWordsDej i r men Creek (Burdur / Yexkilova), Sedi me
Enrichment factor
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Halopteris scoparigdPhaeo p hyt a) Ekstrakté Kle G¢gm
SentezlenmesKkar akt eri zasyonu ve Patojenik
Etkileri

Cengi z WAAKir¥hdi HAGLAN L, Hat i ce Banu KB8&KKHMMRAKYR 2

Sel -uk | niversitesi Fen Fakg¢l tesi Biyoloji B®°
Sel-mkversitesi Fen Fak¢ltesi Bi yoki mya B°1l ¢m
E-mai | : banu. keskinkaya@sel -uk.edu. tr

Abstract: B u -al exmada, nanopar-acékl ar én biyos
edil mesi i -in, kahverengi alglerden (Phaeo
(Linnaeus). sulu ekstreler kul | anél ar ak g ¢ m¢ K nanopart.
edi |l mi ktir. (G¢ mg¢ K nanopartike¢gll erin var |
biyosentezi Wspektrof otometre ve y¢zey plazmon re
el de edil en gé mg K nanopartike¢gll erin -eKit
dojrulBarydésent ez akamasé@ i -in en uygun do:
ekstraksiyon, 2.5 gram alg ile 100 ml saf
edi |l erek 72 saat Dboyunca ger-eklexktirildi
nanopar-acékl ar én, el ekt r oirmelende kr oskobu il e
k¢eresel boyutlu ve ortalama 12.24 N 3.4 nm
Fourier tarama keéezeéel°tesi Fouirer Transfor

(FTIR) analizi, AgNP'lerin sentezinden sorumlu protein ve polisakkarit
kabuj unun v ar |oggntezieen AgNRIdrie antirikrobiyBli y

dejerl endirmesi, E. col i, Pseudomonas a

Pneumoniae, Staphylococcus aureus, Salmonella enteritidis, Sarcina

lutea, ve ayréca Candida al bicans gibi may a

bakterilere kak € dej erl endiri |l di . Hal opteris SCOoOp:

sentezlenen AgNP'l erin iki patojenik bakte

g°zIl €md iu.nl uMPllea mikraplara neden olan patojenleri

°l d¢rmek i-in son derece aktif ajanlardér.

Keywordsmakrod g, g¢m¢gkK nanoparti kel , antimi krobi
Girik
Nanoteknol oj i, nano °1| -ekl:i d¢zeyde ger-ekl ekt
beraber °czellikle m¢hendi sl ik, biyoteknol oj i
Nanoteknolaj ieMihm @dgobal ] éndalO®ulnumabowut | Ar énda
nanopartike¢ll er (NP) veya nanomal zeme diye adl a
doj al nanopartike¢ll er, antropojenik nanopartik,
Nanopartike¢gllerin genik y¢zey/ hacim orané, dij
dijer bir-ok ozelli kleri, onl ar a -eKi tl al an

[
elektronik, kozmetik, biyomedikal ve biyoteknolojik uygulamald a yaygen ol ar
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kull anéel maktadeéer . NPl erin etkild@ kristal ogr af
odakl anmak i -in m¢ke niBueeh velark.y 2008) dNiP 6 ynadt memzadi i t baagzeér

fiziksel ve kimyasal y°ntemlerle elde edilebildi
olarak kullanélan y°ntem éslak y°ntemdir. Ki my e
borhidrg¢r, potasyum bgtakbohrivaeyat hi hetekeai golbii
ajanl ar i -eren séve bir o r (Kima vedaak., 2087) Mekaliki r i | er e k
nanopar-acéeklarén topaklakmaséné °nlemek i -in

s¢l fat veya polivinil pirol i(dweark.,gl998)i Ebna zyéa ydgeEmg e
kull anél an ki myasal y°ntemler, ki myasal redygk
mi sell erdeki f ot o@alanyeak.alP97) eraly gieyno mwll amr d&r kul | ar
yenteml er i se yékpirnadtinyae vkea dpirr, o lbiazzdé rbi t ki °zl e
enzimler ve algler N P (Saifaddin ve ark.,e2008)@ilaki, 2010) i n  kul |
Yapélan |iterate¢gr araktérmalaré dojrultusunda,
gi der e k &Saifuddia ketark. d2609§Singh ve ark.2015)

Al gl er, dojal boyalar ve biyolojik ya(sag/!l ar g b

veark.,2013) Bug¢ne kadar, met aldhlkropNyeeaecPhaeophyceaebi y os en

CyanophyceaeRhodophyceag i b i farkl & al g (Shparmapve ark., 62018 ul | ané |
Al gl erin met al biriktirme vV e met al iyonl ar én.
biyosentezi i-in ¢stegn bir rakip haline getirn
kull anemé kolayder, ayréca dahkasgghsetkkeaesgent
daha az toksisite ve -evre i-in risk oluxktur ma
ki myasal y°ntemde, ticari olarak temin edilebil
sahip NP'1l erinarsegnitbeizimaldedeklaebrl oonllar ak kull aneéelr
olarak -evre dostu y°ntemlerin kullanél déjéné
y°ntemler belirl emesi NP sentezinin (Shagnma ge-ti k-
ve ark., 20158)0Or gani zmal ar én nanopar-acék sentezindeki
geli kimine y°nelik yeni vV e heyecan verici bi
optimizasyonunun morfolojiler:i vV e nanpparti kgl
°ng°r ¢l mektedir.

Bu nedenl e arakteér maceéel ar , met al iyonl arénén a:
oynayan en uygun reaksiyon kokull arénée ve hg¢cr
(Riddin ve ark., 2006; Govender ve ark., 2009)

Nanopartikygl -ekitleri

Nanomal zemel er karbon (fullerenler, nanot¢pler,
yapélabilir ve bunlar metal oksitler (-inko oks
metall er (g¢mg¢k, ltén, demirslvh.t) vwee klawam tywm re
i - gJuNam ve Lead, 2008)

Doj al nano gladrOt inkmg)l,l esru c(ull y ¢ z e YUead rvel ak., 2005) y e r al f
(Lead ve ark., 2005)(Lead vekar , 2005) (Lead ve ark., 2005) , 25
parti k¢l | er(Baalbushe eeleath 200 Bury ol oj i k si st eml erde, !
yé ve polisakkaritler, virg¢gsler ve bir dizi bi
kar makék nanoyapel e proteinleri i -erir. Kay a
bl gel er nano boyutta bil exdeinjfleerr i Ray,wmeeklidrmesar
mi krobiyal aktivite ve ki(Wggmteravkarh RO ol i zI er de &
Antropojenik (insan kaynakll &) gnahepamtddiek¢ Ibleeri,
Bununl a birlikte, i norgani k nanomal zemel erin
nanopartike¢gllerin k¢gtleé6Farr ®kve Banzamantha® 0D 8y | a
nanomal zemel er havada l'tra ince partike¢ller |
kaynakl aréndan el de edilen nanomal zemel er), to
demir oksitler vV e biyoméokianyarsaldi ji «xd emli emrer a
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(makromol ekg¢l |l er, he¢mi k ve fulvik asitler, prot
i -erir) ve ayreéeca sadecélakewtkarko,R0®8) er ol arak adl &
Met al nanopartike¢gllerin, el ektroni k, kat al i z,

uygul amal aré ile eksiz optoelektronik ve fizik:u

ilgisi vard §C@heng ve ark., 2008; Vilelave ark.,2012) Baz & mal zemel eri n m¢kem
kuvvetl e kristalografik vV e morf ol omj iakdatmtal lei k

araktérmayé nanopar-acéklarén kontroll ¢ kekl \
Nanorotlar, nanotell er, nanok¢pler ve nanodi skl
y°ntemler kull anél aarlaak bdalrde ke @i | miuk tyi°rnt eBnd reu d ¢
organi k -%z¢eceloer veya biyolojik ol ar ak -%z¢
ki myasall ar KYuan Veank.£2D1®;aGha va atké 2011; WeinbexgeCai, 2012)

Ayr éca, soy metallerin geri do°n¢kegmeg, yeéeksek Kk
ve zararl é& madencili k s¢re-1eri nedeni yl e hem
G¢negmegzde daha az enleirfliilgiefreknedem oleanadlat erzn
hidrometal urjik geri d°ng¢Keéem i kKl emlerinin é
nanopar-acékl arén biyosentezi, yeni temiz, uygu
zorunluluju dacenarghénbdi kkmaaini -ekmiktir.
Toksi k metall erin iyilexktiril mesi (Stgphemive bi r - ok
Macnaughtont, 1999ye mantarlar(Mehra ve Winge, 1991y i b i organi zmal ar kul
raj men, bu organizmal ar ol asé - ev(Boathathoest u nanct
Beveridge, 1994) Nano ve mikro wuzunl uktaki skal al ar da
tasarl anan s¢re-1er, nanomal zemel erin biyosente
ni speten yeni ve b¢yeéek °1 -¢de kekfediéldnae mi kK b
bul un m@asttyuvwe ark., 2004) Met al nanopartike¢ll erin bivyo
aktinomisetler, mant ar | ar (Narayanan ve Rakthivelr20l0)ul | an el &
Nanopartike¢gll erin sentezi i -in y°ntemler

¢cok -exkitli mal zemel erin nanopartike¢ll eri -eKit
tekni kl er i i ki kategoriye ayreler: "akaj] édan vy
Akajéeédan yukar éya yakl akeé mémalzénerimbirikimdi gerfadde yani a
edi |l ir. Mol ek ¢ | mol ekg¢ | veya k¢me k¢ me: nanol i
akajédan yukaréeya yakl akémén °rnekleridir. Yuka
il e baklar ve omu liasnag/ree nv eweak I1°g ¢g°mreey it das er me kt
modern end¢stride ve b¢gyéek olaséléekla nanotekn
nanopartike¢gll er -exitli fiziksel (fiziksel buh e
vb.), kimyasal (koloidal ve segel ile sentezlenebilir.) ve biyolojik (mikroorganizmalar, bitki ve

meyve °zleri kullaneéel ar ak vy e(kawisOssaeve arle,2016)y ° nt e ml
G¢megK nanopartikegller

Son zamanl ar da, bu yexil y°ntemin dijer y°nter
ol arak ortadan kal dérabileceji bil diril mektedi
biyosentezi, -evre dlosntuvédiacr garitazmalyampadary é( aima
ol mayan indirgenlerden ve partikygl stabilitesi
k ul I(Shar@ave ark., 2009)

G¢megK nanopar-acékl ar i -in, ki myasal i ndirgeme
el ement el hidrojen kullanarak sulu bir =-9°zel ti
azal déjéenda, ni hayetinde ol i gomeriikal k ¢ggnemher e
nanopar-acékl aréna yol a-acak olan g¢megk at oml
kol l oi dal parti kgl boyutl aréné verecektir. Sit

indirgeyicilerin kullanébhmagEa @(abadghaawebhik
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sonu-lanér ve daha b¢ye¢k boyut dajéel éemlaréna vy
.stesinden gel mek i -1in, °nce k¢-¢k nano partik
kull aneéel ar ak vaey éifkibnicri aojlaanr aikl ed abozyut daj él émér
kontroll ¢ bi(Singheematke2015kul | anél ér

G¢megk Nanopartikegllerin Antimi krobiyal Et ki M

Faktorl eri

Ag-NP t oksisitesi i Ki ana kaynaktan ortaya -é&ka
i yonudur . Literate¢grde hangi sini nt arath@ak manleand ér b
NP'"l erin partikpe¢l spesifik toksisitesi ¢- kate

tegrleri (ROS) ¢retimi ve DNAPYVdA epr thteecirre izlag édnaaj
temas yoluyla zarar verebiliLok ve ark., 2006; Rai ve ark., 2009% solunum zincirine

s al d é(Boad velSalapelsondi, 2004R0OS, AgNP t oksi si t esénzimleze h¢cr e 2
ve DNA'ya zarar ver (&ong\e ark., 26061IKim véarkr, 2007pChoi wey n a r

Hu, 2008)ROS' un t e mel ol arak nanopar - @eragnkBragaor mund an
ve ak., 2014) Bununla birlikte, nano silika g¢méegkK nan
aktivite g°st er e(Barahdhamin ve atke, 204)-NRinin DNA gibi fosfori r

i -eren bazl ar bul unduran bil eki KMomnesw ark.t ki | e ki |
2005) ¥karyotik h¢crelerde bu onayl anméxktér . B
k¢mel enNPDNAAgajl anmasé) go°r ¢l memi ktir ve dojrui

eksiktir (Morones ve ark., 2005; Hwang ve ark., 2008)

Bakterilerdeki direkt AgNPppr ot ei n et ki | ek i (Wigginton vekaakn 20072 da na
Wiggintonve ark.,2010) Tar t ek mayN® n ajkmers, tARAginin b¢gyeéik -0]

Ag i yonundan geldiji iddia edNP'mirntden vealma akd 1€
konsantrasyonda bulundujunu g°stermicktir. Asl é
parti k¢l f or munun he¢gceore zar é, DNA, protein vV e
yapabileceJini ve ayréca ROS ¢rettijini ve Ag:¢
ol duj unu g9Fetgeaamke2000e di r
Ama -
Bu -al ekmada kHalbpiegsrseopagaA g &P dleam ol ukt ur ma ye
mo d e | biyolojik sistem olarak belirlenmik ve bl
Ayr éeca, ekstrasel ¢l er ol ar aky eetlednee kd cirli e na - e€ls®tnr
edil mi ktir. Sentezlenmik AgNP&6 Il erin antibakte
suka karke test edi Il mik olup ayreénteleé ol arak
czerindeki pot asnissiiyteell ekruil |vaen éoméa s é oekt K i mekani z
yapéel mékteér. AgNP’ l erin yexkil sentezi d¢ K¢k me
y°nt em ol a(bOulrngenk t\ed.iHalopkeris,scogafla@ Phaeophyta) 6 dan,
fiziksel kartlarda NP sentezl enmesi ve bunun
stabilitesinin karakterizasyonu yapeéeleép opti mi
creéenlerin °zell ikl e iilnesrangd zaerdian dea t eotj keinl eorl ia ni rbcaek
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Materyal ve Y°%°ntem

Al glerin toplanmaseé

tal ékmada kullandéjeméz alg °rnekl eri Akdeni z
deni z ortaméndan toplanérken ©°nceldiukll eearyta loan aén
sularé ile yékanmék olup ardéendan steri/l pol i
getiri Il miktir. Laboratuvarda da numunel er szer
uzaklaktérmak i-in sterigll esukiuretybBkbpnaekakr akas
kadar-2 0 C d e s(ldokirica verank. x2014)r

Al g ek st rhaakztélra raénnméans é .

Al g ekstraksiyonunda su kull anél méktér Her Dbit
ve 10d6ar gram tartélarak 1006er mi SuU i -erisir
karéekxtérécéeda ikleme tabi tutul muktur

Daha sonrae | de edi |l en karékem What man N o 1 filtre
uzakl akt éréel mékter . Filtre kaj édenda ge-iri
antibakterlonOJik dztan,ém@diedeiblijndd)lalemledaksaailalr
i Kinci bol ¢m Kar ekt e-r2i0z aAs y®»on daex asreaks|éanram ékkatdéearr . F
al gler de oda ésé&EShadagvemu.@lblaza edi | mi Kkt ir
G¢megK nanoparti kel biyosentezi (AgNP"'" I er) .
AgNP biyosentezi i -in optimum kokull arée belirl:e
g¢é mé K nitrat'tan farklée konsantrasyonlarda (1
konsantrasyonl&@r daki5 elksttOakramg i -in farkl é in
Bu deneyin sonu-laréna g°re Nanopartike¢ll erin
nitrat konsantrasyonu ve ink¢gbasyon s¢kel eri b €
AgNOs; konsantrasyonunda tepki me ol ukur ken, 3 v
vermedijinden deney d¢zenefji ol ar ak® zhedttgn eai g
kull anéel mékter .

Deney i-in 50 ml sulu Al g ekstra%z&lntdiasi, nes 0i Im
edi |l mi ktir. Pozitif Kontr ol (ge¢megk 1 yonl are ol
kontrol (sadece g¢m¢gkK nitrat -°zeltisi) kokull a

saydamdan kahverengigluk?umj,umesdg?® g &Baskar] emdink as
2013)

Al g ekstraktl argsobkb¢sgbpnaearbaeamékl AgN®Onénda ve 8
manyeti k k alraé kstéécraékcléejielnelao s¢r ekl i ol arak kar é
°ncesinde pH 76 ye ayarlanméxktér. Al g ekstraktl a
dej i ki mi gezlenmiktir. 2 ya da 3 saau iywapénund
nanoparti k¢l oluktujunun g°stergesi gibi dejerl
Daha sonrasénda nanopartike¢gll erin glomerat ol uk
Kekl i nde sarntRrinfayjkr 80d7ylemBiaxti ikh em tekrar tekrar

Bu iklemler sérasénda sécakl ék deji ki mi, pH ay:
de sentez i kKl emi ger -eklextirildi. Byl ece boyl
72 saat somud a , son kolloid i Kki bol ¢ me a:]yEreA(me&(D@(D

rpm hézénda santrif¢,JIend|. Nanopartike¢gller ¢ -
berakKahdeée-°zeltinin (kolloid) ikuhtiaankésdmeée, kar
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UV -spektrofotometrik analizi

Ultraviyol e spektrofotometreler bir eKkeéek kay
monokromat°®°rden ve bir detekt©°rden oluxkur. Bir
numunesinin, bii bri zbeinro né K éakmbkaassyen agj é ndan ul traviy
elde edilir(Hall ve ark., 2007)

Spektrofotometrede referans éxkeéneée, ékék kaynaj
har eket eder . Numune éKEéne, s¢rekli deji ken d
numune ile etkilekimebigireftektfmryrl adalal gak el
y°r¢ngeye tekvik eden enerji seviyesine karkeéel
numune ékéné yojunluklarée araséndaki orané (1lo
b¢yeék boklakj, u nuammuwayai n hangi dal ga boyunda by
absorbe ettijini belirler. Numune €ékeéné yojun
yojunlukl ar arasénda b¢yéek bir bokluk bulunduj
absorbans pektrumunu hazérl arken en y¢ksek ultraviy
-izer ve tabl ¢Shdmaalveankd20158 |1 de edi | i r

Sentezl enen nanopVarst i kpdHWterro sakyorpéc ainltievz d e n rdiok r u
gemek  (Ag), bakéer (Cu) ve -Vdesmisrpe(kRe)unr amr@&mar ttie
Gemegk ve -ViakeéebSl de/si nde gaAR)amenk dbawesdy, M3z B0 i -
nm'de absorpsiyon sajlayan y¢i;déywngémeiman benbp:
°zelli klere sahiptir. Absorbans zirveleri, yakl
Il er) ol ukturul muktur . -Wie rmpektrumun a(270. am)t derki, | | er i n
nanoparti k¢l l erinin ol uck uilmektediralewis®sear vea &rlk.,and éj &
2016)

G¢megkK i yonlarénén azal masé, -°9zeltinin UV spekt
ml'" li k °rnek s¢é¢pernat at@ mandalga bbeyondd aAJg S E ¢ n ¢3 00
spektrofotometre (Thermofisher Scientific Oy Ratasie 20F820, Vantaa Finlandiya)

kull anélarak belirl: zaman af&dmadénlod mm'lk Bim  ° | - ¢ |
-%zrhe¢gkt e k a(pdae kiark.,2018)t i r .

Zamaneén aral ékl ar @énén dejiktirmenin et ki si, ek

(Al gl erin biyok¢tl e ajrerhneftemeé dojl icgstyiomiun )k ow e
dejiktirilmesin , nanoparti ke¢gll e n yexkil sen

i n roi
bakl angécéndan 72 saate kadar) ol duju g°zl enmi K

Dinami k ekxek sa-él eme (DLS).

Kol |l oi dal -%zel terlienr i kna rvaek tnear n ozpaasrytoinkug, IDL S i | e ¢
-%zeltid ge-en |l azerden sa-€el an éKkéek, DLS
modg¢l asy Zzamanén bir fonksiyonu ol arak anal.
tespit edebiliriz.

o
35 5
c

Analizin temel prensi bi Brownian hareketine yar
ve k¢-¢k par-acéeklardan daha fazla ékék sa- mas
oranda dajél abilen hipotetiikk o-lanpa yoa na rbai kr akd¢l raenndi

Zzamanda nanopar-acéklarén toplam dur umu hakké:
makromol ek¢l | eri n b o(jooldve @Gweensy2003k ek | i ne bajl edér
mé (DLS) boyut dajél éméene,

%

Dinami k exkék sa-¢éelé
nemlamak i-in gerekl: e °nemli

stabilitesini t a

36
Proceedings Book



V.International Congresson Natural and Health Sciences (ICNHS2019) INS&

i ndeksi (PDI) , d i nkauri lka néékl éakr ayka ybneal itrd kemiijri. Dei y
AgNP' Il erin DLS -Zaltaksmalear § Mdd Iveemn MPT. 2 I nstr ul
¥l -¢m par amet r eiNe)biilazer 6aRyBboyui¥l il k k( Be r sa-él ma a-
ol aseé&jliekt idr meden) , 25 UCO6 lik bir °1-¢m sécakl é
orta kerélma 1.330 endeksi ve 1.59 mal zeme keéeré

Fourier DP°ng¢ K¢ M) Spektrpskdpidi analizii (FT

Fouri er Do°n¢e¢keR) KSpelkttrosikop FTi anali zi, bir
téerlerini tanémlamak i -in g(',—lg, bir ara-teéer ve
"parmak izi" gi bi fonksiyo gor¢ér . Absorbe ec
g°r ¢l eebi bebej] ki myasal b jén bir karakterist
konsantr asy o n-IRkantatifeanalizeed é d ar KuFT-AREEabitleimel B ha
ki myasal fonksi yon(8dnapagtiveugokl, 20058 bel i rl emektir
FT-l R'" da ékéjén dalga boyu kezélo°tesi aral ekt ad
mi krodal ga késéemlarée ve g°r¢gnegr éxkék arasénda
mol ek¢l deki amin, karbonil et andamlokmsmds egiib-ii nl
ol ar ak (Kasdelesarké 0@y

Numune i-indenl@@kdmik'élki KLOK®D®I °t esi radyasyon
bir k ésmé absorbe edi |l ir. Detekt©°rde el de ed
spesifiklifini temsil 1dkdbiespektrupmaurHelr!l imoll R840 Q 0 iFITs
y i ki myasal tanémlama i-in m¢kemmel bir ara- he

Kurumuk AgNP ©°rnekl elrR SipeekdlrgsRaept!| eamial i EiTne
Cihazdaki numune t ut ukctui rbi°ll#giRkyep Rk MRrd0Gdmac & 4 @0 0
laral éfj éh-dlaz¢dn¢iemekte kaydedi l mi ktir. Tem bu  ©
° 1 - ¢ | (hallkve agke, 2007)

Ge-irimli el ektron mikroskopu (TEM)

TEM g°r¢nt ¢gsendeki kontrast, é€kék mikroskobu g°¢
kristalimsi numune, emiimyeremn - oj unl ukl a kérénéemla el ektron &
kristal yapé hakkénda bilgi veren e(Zebkrvr on yoju
ark., 2016)

Bizim -al ékmamézda °rneklerin morfolojik ©°zell]
yoluyla belirlenebil mesi amacéyla, °rneklerden
czerine damlateéel mék ardéndanurv avkeu 200 Kkkuvrou nhaé ka |bti
voltajénda -2al0®dk tTe&EarM| an h@kxBM TEM mi krografl ar é
AgNPO6 | erin morfolojisini, boyutunu ve -kekIl ini
€kéné (EDX) anaénzi kompomenspwonurebemncel emek i -
y a p € | (hMagensea ve Kneipp, 2014)

Nanopartike¢gll erin Antimi krobiyal Et kil erinin De

Agar Dif¢gzyon Testi

Sentezlenen AgNP'"l erin antimikrobiyal aktivite
dejerlendirilmiktir. ¢alékma kapadbmeadan&aki §&¢e
k¢l t ¢rH. ecolid&®T@C 25922, Pseudomonas aeruginosa ATCC 27853, Klebsiella
Pneumoniae ATCC 70603, Staphylococcus aureus (MRSA) ATCC 43300, Salmonella enteritidis
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ATCC 1307, Sarcina lutea ATCC 934dCandi da al bi c akasayaA Stahdart 26 5556

mi kroorgani zma suklaré kull anél mékter.

Deney, Muell er Hinton (MH) agar besiyerine pato
kabélarén i-indeki Muel l er Hunt Agar deneme be
mikrolitreg ¢ m¢ K nanoparti kel l eri ilave edil di . Kki nc
¢-énce denemede 75 Ol alg ekstrakteé ilave edil
edi |l di . Knhi bi syondan s o(ihomasveak. 28126 mm ol arak °

Mi ni mum Knhibit?©r Konsantrasyon ( MI C) Ve Mi ni
(MBC) Testi

Mi krodil ¢syon y°nt emi kull anél ar ak, mi krobiyal
konsantrasyonu MKK ( Mini mal Knhibisyaidal Konsant
Konsantrasyon) dejerlerini belirlemek amaceéeyl a
Mi ni mal i nhibitor konsantrasyo-ABUCLSI NMHiical t estl e
Laboratory Standards I nstitute) kri(dgedaveer i ne u
Porter, 2001)

y el -Hs unktloanr BMuoetlhl ebrede y24 snadat 3§, r @ylCe - o
[ kundan 40 mikrolitre 10 ml steril S ¢
enmi Kk ve 0.5 Nkolrir | alnwk tt wrpa rb uld iarniérk | (¢

e
e
é [

[ t ér .

r
roi
an

MK K, Muel |l er HNPHboheBkatbdth;shgn!l aré kull aneé

r

u
/ mi| arasénda dejiken konsantrasyonl a
nélaryakp &laméEtne r .

| a
d a

¢al exmada kull

Hi nton Broth'u v I n
ile séecaklejée 37 C «d
-ojalmaséné engell eyen e
°nce ve sonra te¢gplerin geor
sonu-1| ar éeneée ¢d-ojtreuklraanmal k& iy-aipné

trol, t est edi
K suyu i-ere

; %%e WIl9e olr mknléetdial
nt|m| krobi yaI
s | e

-
>
(¢l
=~
(o]
—>
D

Ag-NP'" I er i n MI C t i ni nden sonr a, Muel |l er Hi nt c
sl ebilir bakt i iSremesi gestermeyen t¢gm o ku
i be edi |l mi kKt MB C, ¢ bMuseylolnedra n Hi°nntcoen vteg pd @m
mesinin varl éjé veya yokluju a-éséndan g°zl
sl asyonunun% 99. 9" unu °l d¢ren en d¢gkegk ant |
é ml

a nKrishkah e éir&.r2015)

-5 o —aQ
o~ 35 o
>S50 D X

Mi krodil ¢syon y°ntemi

Sel - esi Fen Fak¢ltesi Biyol oji BeI .
Hi nt cplerde bir geceli k bakteri SUKU
ml s m fizyol oji k (0SPB) Mc°Fzaaglltaingdi t(¢% m.L
(1x10*ko|on| olukturan birim (kob) /ml ) ayarl and
Bundan da 1 ml alénarak i-eriskoném® ml aBBkbukd
bakter:i sé¢spansiyonu haeéer |l and gonu, GO (Rimetilanoparti
s¢l foksit (C6H60S) 78.13 g/ mol : safl ek 100 %)
¢syon

Mi krodil ¢s deneyi i1 -in U kxeklinde kuyucukl ar
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Mi krodil ¢syon deneyi

Mikroplate'in 1 'den 12'ye kadarolgnat ay kuyucukl aréna 100" er ul (
MuellerHi nt on Br ot h besiyeri aktarél mékteéer. Hazeéer|l
il k kuyucukl ara konul muktur. Birinci kuyucukl a
miktard énp ¢-¢nceglere ve bu kekilde 12. kuyucuj a
pozitif kontrol olarak kullanél méktér ve buna g
ise sérasé il e gO.mgx Oga/nmolp alritkh &kzdni dnanstBréacs oo n I( &re

MBC=25ug/ml

~

MH M.H MH
Broth Broth || Broth

-t \Q
kekil 1. Mikrodil ¢syon Deneyi kemas

Daha °nceden h&zdrolnannmdkukadluamnl®irim (kob)/ ml
1006 er ul alénéep t¢m kuyucukl ara ©Pkowme edi | mi
konsantrasyonda bakter:i yojunluju sajlanméxkteéer .
di kkate aléendéejeénda 11 kOyoeulgambegmik napopapa
elde edilmik ve mikroplate' i m5;zA06i dset e2r4i shaiart
edi |l mi ktir.
Knk¢basyon s¢resi sonunda renklenme i-in Kkuyuc
(suluy 235t ri phehyl tetrazolium chloride (% 0.5) sol
ink¢gbasyona bérak@edaéemti &r opBat esl¢erred es ognrue me kor
ger¢l ebilen bir cremenin ol madéejé (renkl enmeye
ol duju d¢gkegk gegmegk nanopartikeglin konsantrasyol
ol arak dej e(Cdtteve drk.,R006)mi kKt i r .
'r eme eg®ezmeyen kuy uc uvelsarMuelerH i4r0t ool Barlcétnhd ébesi y e
t¢e¢plere ekl enmiktir ve 24 saat 37 A Cbd de inky
nanopar-acéeklarénén en d¢kegk konsasyan(MBE)y onl ar é
ol an tepleri gzl enmi kKtir.
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Bulgular

Halopteris scoparia é n Ekstrakteéyla G¢mgegk Nanoparti kel eri
UV spektrofotometre analizi

Gemegk nitrat -°zeltisi Hauoperinscoparigekstng R ai gambhar e

i-inde renksizden sareéeya, ardéndan a-éeék kahver e
kahverengiye kademel i ol ar ak eKit mi kt ar da e |
s¢spansiyon ol arak el deinAgdiilandii krtgiern.meRda mki nd ebjiirk i
ol arak kabul edi |l mi ktir. Bu -alékmada el de et
g° st er Halopteris scopariak ul | anél arak sentezlen®I8 AgNP' Il ¢
spektr al analizi ehgi dejduUhagrnemekténk, KAhNR® | er
Y¢ézey Plazmonu Titrekiminin uyarél maséndan kay
dejeri, reaksiyon boyunca 400 nmé ye yakeén g°zl
sul u - sdalf i déjéen

k e k iHBlopterisscoparianén sul u ekstrakté ile sentezlenen
fotojraf kidaopterigscopsdie kstalresi , B: G¢gmgk nitrat - 0©

s¢é¢sSspansi yonu
AgNP |l erin Zamana Bajl é Etkileri

Kolloidal AgNP'lerin UMv i s absor psi WHaapteris gceplridrainmlsaurl &u, ek st r al
i-in 2.5 g biy é&opteris scopériail {1 iamég mewt ®z ¢t il e 1, 2
nitrat (1 mMm) et kil eki mini n éakr d4élned amnm' yge; nkiakd anra
geni kK bir absarbans spektrumu noktasé g°sterdi

emilim artté ve dalga boyu dejerinde 425 nm'ye

72 ve 144 saate typmks@elverdh| gembbiym amaviye doj

gel mi ktir. Bu, parti kgl be¢yeéekl ¢ ¢énegn azal dej én

SPR"sine bajlé pik absorpsiyoshui,f td adc®as tdesrkngikk tp ar

yandan, pozitifvea negatif kontr ol i -in anlamleée bir defji
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1,80
1.70
1,60
1.50
1.40
1,30
1,20

— AgNO3_0001 171
- EXT_0001 171
— AGNP112.1H_CO
AGNP112 2H_00
AGNP112.3H_00.
— AGNP112.168H_0O.
—AGNP112 20H_O0O
— AGNP112.24H_0O
— AGNP112 48H_0O
AGNP112.72H_O.
—AGNP1I12.144H_.

1,10 4

0.80
0.70

320 380 aoo 2a0 as0 520 560 800 840 &80
Wavelength

kekil 3. Kollovidal akhgdNPpsieyom &¥ektruml a

Halopteris scopariscEk st r akt € Konsantrasyonunun Et ki si ( Al

Al g biyolojik k¢tlaesiimimj®erdredma atélearcéd maser
bo

shift yuna sebebiyet verdifji gor ¢l mgzet ¢r . Re
nm dalga boyunda karakteristik ve stabil absor
(kekil 4).

— AgNo112_01 1/1
\ EXT112_001 1/1
2,20 — AgNp112.1h.00..
2,00 — AgNp112.2h.00..
AgNp112.3h.00 ..
AgNp112.18h.00.
AGNpP112.20n.00.
— AgNp112.24h.00.
AgNp112.48h.00.
AgNp112.72h.00.

2,40

1,80

il

120 |
1,00
0,80
0,680
0,40
0,20

0,00

480 520
Wavelength

kekil 4. Kolloidal AgNP'lerinUMvi s absorpsiyon spektruml a

Bu ol ukan absorbans dej i ki mler. vV e pi k nokt a
yé¢kseldijinde g°ré¢len karakteristik bir ol ukumd
bize verm kKt i r . Reaksiyonun bak#fa8geménmndaséndasdaiete
biyosentez yoluyla elde ettijimiz AgNPOl er i-ir
gestermekteydi; il k olarak 1 mM g mgrkd émidtarna tl Ok

gram/ 100 ml (aj [/ hidaopteriksoopdri]ak 6t rakkéhaeérhkhphas
72 saattir.
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Fouri

INS&

adesMP § sli groinn spe kt ruml a

¢ al & k maHal@pterik @copariee K stirla&kk t e ki |

1,80

1,70 1

1.60 | L

1,40

1.30 — AgNO112_01 1/1

120 EXT112_001 1/1
— AgGNP112.1h.00..

Lh) — AGNP112.2h.00..

e AgNp112.3h.00 ..

0,80 AgNp112.16h.00.

o.50 AgNp112.20h.00.

0,70 — AgNp112.24h.00.

0,80 AgNp112.48h.00.

0,50 — AgNP112.72h.00.

0,40 !

0,30 {

0.20 = t

0,10 4 - ; ' —

0,00 i

320 380 400 440 480 520 580 800 640 &80
Wavelength
kekil 5. Koll oivd sl
er DP°n¢ k¢ mB) Spektrmskdpi®i analiii (FT

biyosentez

yoluyl a

nanopartike¢ll erin FTIR anali zi sonucunda on é
2961.02, 2357.25, 2342.22, 1753.10, 1743.52, 1315.51, 1298.40, 10602612, 671.89 ve
658.33cm( keki |l 6).
|/
_s |
£ !
g |
E® - |
4 V
8 4
s 3-]  f-~ °8 -9 a= 22
400 500 000 200 2000 1500 1000 500
Wavenumber cm-1
kekil-l R6. bFYyosent ezl enmi kHaldgieNsPscopaeer mé@n ( ma v i re
(kahverengi renk) ekstrakteéenén spektr umu
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Dinami k Il kéek Sa-él emé (DLS)

Halopteris scopariae k st r ak¢ €inldebi yosentez yoluyla el de e
b¢yekl ¢7 ¢, dinami k ékék sa-él emé (DLS) °1I -¢mge i
I
y

e exit ol up, AgNPOG | erin kol oi da s¢spansi yol
nanopearrtiink ¢ IPID | dejeri 0.56 ten b¢gyek ol dujunda
sunmaktadeér Ayr éca, stabil kol l oi dal s¢spansi
ortal ama 15, 08 N 5,804 nm boyutl ar énda ol duju
parti kel ler, sonu-Ilarémeéezdaki gibi DLS boyutunun

|
:

/;

10 100
Size (d.nm)

[~ Record 171: NP112 2]

n Statistics Graph (1 measurements)

Number (Percent)

1 10 100 1000 10000
Size (d.nm)

[l Mean with +/-1 Standard Deviation error bar]

kekil 7. AgNPO®6 Il erin boyut dajélém ejrisi (
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Sonu-1 ar émézbu 3k42VOv.e8t [dm bi r bant ol up,in protein
geriliminden (NH) (ami d A) 6ya k atodkdeel kéik bgaenltnieakrt
lipitlerde bulunan alkil grubu CHve CHEgr upl ar éna t eMalball éeéadar shaet
yapéséeyl a il iKaHoenlve arkd, 20100857 .25evd P3d2.22 cho | ukan pi kil er ;
fosfolipit P-H gerilimi, Kombinasyon €H gerilimi, C-N gerilimi yada-NH2 6 ni n yané sér
NH36¢n gerilimi ile ilikkil'lendteihmektadamidllF5
grubunu temsil etmektedir. 1315.51 ve 1298.40'dekia bsar bans pi kl er i , et e
kaboksilatve @ o6yi t emsi | ederidekiarantotk C2veya®ldd 4 00 2r. K&1 & kn
gelmektedir ve 671.89 ve 658.33¢the ] er | er iH igsreu baulnkai nk a@ k €1 ék gel i
Ge-irimli El ektron Mikroskobu (TEM)
Yekil biyosentez yapeéelar ak elde edilen g¢megkK na
arasénda dejiken AgNP'lerin b¢gye¢kl ¢ ¢gnde ol duj
N 3.4nm"dir. Veriler, kekil @(SERycbai/Ié)omgtw
gé¢megkK nanokristalinin karakteristiiji ol an 3 Ke
gestermi ktir. Sonu-1l ar @émeéez, EDX'"in 3.5 Kevd da
arasénda dejiken k¢i¢oé¢aelakbigyogémigezlgir . AgNP' | er
13.6200m
9.55 nin
A g 33
; 22.88 nin
12. 24 o
15.3%=nm :
kekil 8. Ge-irimli El ektron mikroskopu il
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I Line Sum Spectrum
W o

Minimized Lines L

kekil 9.
AgNP lerin Antimikrobiyal Etkileri

Biyosentezl enen

All Elements

450 500 550

600

Line Display Type:

AgNP' | er i

Bi yosent e ZheeggybisparsivédRByPAdalysisdandlizn

n

650 700 750 800

et bl 2l
850

nm

-

Binning Factor: | 1

EDX(

arCtabitenk e obygaé sacel

Coli, Pseudomonas aeruginosa, Klebsiella Pneumqgn&taphylococcus aureus, Salmonella

enteritidis, Sarcina lutea, Candida albicagkigram pozi t i f

mi kroorgani zmaya
Halopteris scoparia ham ekstral@

ve gram negat.if

dejerl endirmel ér). yamédllmekt@&rddg EKel i rtil difji gi
kar kK é a- ék Kekil de antimikro
i -in hi-bir antimikrobiyal a
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AgNP'" I erin en y¢ksekKlebsilla Praumoniaé B CZalf 08 RBI ei kas K {
mmé ye ulaktéje tespit edilmicktir.

Tablo 1.Halopteris scoparie k st r akt énén ant ibmiylosemityeall eaknti iKv iAt
l erinin patojenik mikroorganizmal ara Kk

Knhi bisyon Zon ¢a
Mikroorganizmalar

H.scoparise k st r akt & Ag

E. coliATCC 25922 - 12
Pseudomonas aeruginosd CC 27853 - 13
Klebsiella Pneumonia@TCC 70603 - -
Staphylococcus aureus (MR3®ACC 4330 - -
Salmonella enteritidiATCC 13076 - -

Sarcina luteaATCC 9341 - -

Candida albicans (MayaATCC 26555 - -

Mi ni mum Knhibit?©r Konsantrasyon ( MIC) ve Mini:i
Testi.

Farkl ekpami @& enorgani zmal arén duyarl el éjéné kark
yapél mékteéer . Kki bakteriapatoj eniEKcomATEEC oor gani
25922 Pseudomonas aeruginos TCC 27853 12.5 wug El colinved dir (
Pseudomoas aeruginosd da 12.5 wug / mL"'"dir.
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Tablo 2. Minimum Knhibit°r Konsantrasyon ( MI C)
(MBC).

G¢e¢megk Nanoparti kg
Mikroorganizmalar

MI C (Og/ ml)

E. coliATCC 2592 12.5 12.5
Pseudomonas aeruginosd CC 27853 125 125
Klebsiella Pneumonia@TCC 70603 - -
Staphylococcus aureus (MR@ACC 4330 - -
Salmonella enteritidi&n TCC 13076 - -

Sarcina luteaATCC 9341 - -

Candida albicans (MayahTCC 26555 - -

G¢ mewonil arénén sul u &hteggomapha ntesinkljsCGodiunnfragilege n g i (

Pterocladiella capillacea ve Halopteris scoparia f ar k1l € zaman dil i mlerind
renksizden a-éeék kahverengiye ardéndarkadya kahver
kahverengi kol l oi dal s¢spansi yoon neefrilep gerdiiniemi Kt
indirgenmesinin bir g°stergesidir. AgNP' l erin
i ncel ennviikstei rISpelkM rumunda AgNMB®daher, (BPRegy i Plea a
dejerl-¢40 OMHMDO0Oar as e ndadalfadboykHalepterslscoppids-t ierr- mmau ii r

bir keki Mddé&nynaloll ak @alk Baill deo neid il lami KAtgiNrP.6 | er i n f ¢
boyutl ar énda v eaya ddddPldwe retr i majoé mikalmaana bajl anabi
Halopteris scopariai - i n FTIR wverilerine dayanar ak, AgNP
soruml u protein vV e polisakaritlerin varl éj éne
Nanopartike¢leridinamiak -acek bayateamé (DLS) ©°1 - ¢
di spersiyon Kndeksi (PDI') , g¢é¢ m¢ K nanopartikyegl
sajl ayan dej eAyr(.cla8 4 6set aebk ilt tkiorl.l o indnauhenis% s pansi y
99. 6nsE5i08 N 5.804 nm olarak belirlenmicktir.

Eneriji Deaeen é meEDXX) , AgNP6 |l erin biyosentezinde

ve kantitatif analizini araxkterer Veriler (ke
zirvede y¢rzeyompdmgamwan ( SPR) bajl e metalik g¢mg
ol dujunu gestermi ktir. Sonu-1 ar éme z, beyekl &7
biyosentezli AgNP'l erle ayné dojrultader.

Bi yosentezl enen AgNPO Ierimamtﬁ:aaibmahSkérmbyQ/raé g Arce
gram pozitif wve gram egatif bakterilere karkKEe
g°sterHalIoptens$coparlatarafendan sentezlenen EKgNPGO | er
coli ATCC 25922 Pseudomonas aeginosasATCC 27853) karkeée aktivite g
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ekstrakt e i -in her hangi bir anRarnkilkér opiay aj e na
mi kroorgani zmal ar én duyarl él ejéne karkél akt érn
¢cojunl uKMles, mikgp pl ara neden ol an patojenl er. ° |
ajanl arder (Minhas ve ark.,2018) Al gl er il e s
gesterildifji gi bi, -oju patojenik bakteriye kar

SonuJdavéeeéekma

G¢ m¢ K nanopartike¢gll erin bi yosentezi i -in sul u
hazeérl anarak, 3 farkl e konsantrasyonda hazeéerl ar
G¢e¢megk nanoparti kel eri s e nl, 85 Imk nIN0 mitdeiyonize G¢ my¢ K
suyun konsantrasyonlaréyla denenmik ve optimum
parti kgl agregasyonuna neden ol mamakla birlikt
edil mi ktir. Gemegk Rayopmamt meyldlaemmai mevenedgi egbi
optimum mi ktarda sulu ekstrakt miktaré ve optin
1 oranénda ol duju tespit edilmixktir.

Met al nanopartike¢gll erin SPRésindeinkkbybagklbhlhhaghe
mavis hi f t gsterdijinden, partike¢gllerin boyutuntu
g°sterge kHehth 298 | mé et F§mandan, pozitif veya nega
pi k seviyesi nRazackaweark., a0dGha me Kkt ér

Biyosert ezl enmi Kk AgNP'l erin olasé mekanizmasé Keéeze
kar ekt eri zasy dlalapteris scopardInemmRFKIE p e Kkt r uml ar-é, eter
NH amino, karboksilat ve ©6 nén kar akteri sti j(Hamuurve akkay nak | an
2014) FT-IR verilerine dayanarak, bir metilen grubu;HN ger me t i tr eki mi |, kar b
alifatik aminlerin tespitinde elde edilen veril
Bul gul arémézla ayné dojrultu@éambhbaaedaalAgiNmalsam
stabilizasyonundan soruml u dAliwemrrk pR016;tAleriechve var | €] €
ark., 2015)
Bu -al é#mRada-EMmleri, -eki tli fonkai yvameélejgme@p Ive
g¢é mé K nitrateén i Kl enmesinden sonra bantl ar én
spektrumundaki 1325 ve 15122t d e ki b a i €l Cegermesnéoduaves G=yCl ziacirine
bajlanabil di7Ji ° nc e k i(Schulz veeBaranskg, r200&; Philip vebUndi,d i r i | m
2011) G¢m¢egk ahiekmam&r da kull andéj éméz a¥gdekstrak:
karakteristik pi k, bi oreduksiyon sonr aseé ol 1
stabilizasyonuna katkéda bulunan serbest amino
TEM soB@; | syaad RGl7y apt ékl aré -al @ékmada EDX tar
gzl emlenen tede rbokitlaas €3 1b ¢nyng kdr asénda deji kKen
l erl e ayné dojrultuda olduju g°r¢l mektedir
Halopteris scopariaa | ¢ i taraféndan sentezlenen AgNP&6 | er
gestermi ktir. Bu sonu- laari |lei tpearraatl éerl @Genkka, g eskt e-r m
2017; Miri ve Sarani, 2018; Hassan ve ark., 2019)
Sonu-1| ar émeéez, biyojenik nanopartike¢gll erin ( Al ¢
pat oj eni k sukyloatriak keatrkkién |l a jtiink arttéran patojer
bakterilere karké farkl é& antibiyotiklerle siner
daha y¢ksek etkinlik veya antibiyotlerkhiherin ak
AgNPO6 Il erin y¢zeyine daha ye¢ksek bajl anmasénd:
aminoglikosit oldujundan, hidroksil grubu pozit
amino gruplaré onu stabil i zeveldiogsil grubihe salzier ke Kk i
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ol an ampisilin, daha fazl a sayéda antibiyoti
kol ayl aktérabilir, bu da daha (Bayakwe ark, 2@l0)t i mi kr ok
Ge- mi Kt e yapél an -3 egmalraccaak sg9oe, kAgB©OeéEmeénd:
indirgenmesi, yézey Pl azmon rezonanseéneéen ( SF
(Mulvaney, 1996) MedinaRa m2 r ez ve, am&l e k(2I011e8Br) ar asé kuvve
hidrofil i ki netnkanloekpamlteirki¢gnl | eri topl anmaya kar ke
Nanopartike¢gllerin ve nanopartike¢gll erin agregasy
b¢yéek ol dujunda meydana gelir (Masarudin ve ar Kk
AgNPO6 | erin aniitmilkrobiyalr-aktiolasé mekani zma
G¢ m¢ K iyonlaré, negati f yékl ¢ mi krobiyal h¢gcre
sajl adéejée ve h¢gcre duvarénén genomfYksemnvesar |l a b
ark.,,1998) H¢cre °1 ¢megneégn dijer nedenleri, esas ol ar
membr anénén zarar g°rmesinden veya h¢gcre duv
kaynak!| a@omak ve art.£2004; Lok ve ark2007) Test patojenl erinin
taraf éndan artan inhibisyonu, muht emel en nano
bakterilerin k¢gltegr met ab ¢Nikitinavearkn2007)a b ol i t 1 er i r
G¢é¢meé Kén i nhi be edici et ki si muht emel en far k| é
-al éekxma, g¢megk iyonlarénén SH protein grubu ile
° neml i bir rol o y(baudetaik.e19%; Fgnty getark.y2000)k t ed i r

G¢megk iyonlarénén mikromol ar seviyelerinin, S0
m¢dahal e eden oksidatif fosforilasyondan sol un
Protonl ar a vV e f osf at aFengheanbrk. 42000mg elung veg arln | i ] i
(2008 ar af endan yap el Eschericha cof{ Gramenégatif) yeStapBylocscidsy | a
aureuslGrampozi ti f) ¢zerindeki g ¢ m¢ K Fengve ark. @00@nén akt
bu bakterileriAgNQi | e t edavi etmi kK ve kombi ne eélkeekntér on m
mi kroanal izl eri kull anar ak hy¢ crEecolm®es. durdso j i s i ¢ 2
gé¢megkK iyonu muamel esinden sonr a, h¢cse devarl a

muht emel en yojunl akteéer él méexkt ér .

¥neriler

G¢negmegzde, -evre dostu nanopar-acék sentezi aKka
artéek ve Dbu -al ékmal ara benzer analizlerin ge
Mikroorganizmala , bi t kil er ve algleri kullanan nanopar:
y°nt emi , tehl i kel:/ ve masrafl é& ki myasal ve fiz
y°ntem olarak g°r¢l mektedir. Alglkgcrpoliimemeka
aleména y¢ksek toleransl é& met al bajl anmasé ne
avantajlar kazanmék durumdadeér.

Bu -alékmaya ek olarak ileride kanser h¢cre h
geliktiriéebeéeti si ¥eemlersinde g¢m¢gK nanopar-acé
alanénda gel ecekt eki -al exmal ara katkeée sajlayac
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¥ze®Organi k at ékl ar én dejerlendiril mesi, -evre Kart
sajl anmasé nokt aseémda&k-mak d%an emlgiachiirtk. atBk!| ar i -eri si
posasé numunesinin karakteristik °zellikIleri arakt e
izl enerek portakal meyvel eri kabuk, | posmasivei sun obahg
kurutma féréené vasétaseéyla posalar kurutul muktur.

numunel eri formaténa getirilmixktir. lretilen numun
kat sayésé lesatkd etkegtrliémi k¢ i r . El ektromanyeti k al an
PNAL Mi krodal ga Network Analiz cihazé ve ésé iletir
Transferi Deney Seti kull anéellB@xta&ral &l @kd r@fraen yeit h ¢
edi |l mi ktir. El ektromanyetik al an testlerine g°re

parametrelerinde hava gibi davrandéjée yani radom mq
bakér bir | eavhoasebériakalbksajrédbred mal zeme gi bi davranar
Bir kal kanl ama mal zemes.i ol ar ak mi krodal ga uygul a
Mi krodal ga alanénda gi zI|l enme saj |l anmais &- oykadf azalna e |
etkil emeyen radom mal zeme geliktiril mesi °neml i bi

0,248086285 W m K dejerinde olduju tespit edil mickt.i
hammadde kaynaj é olalrm&s & urhd mkngmag kragzmmealkétredi r .

Anahtar KelimelerrAt €k ger i kazanémé, organi k ateék, el ektroma

Investigation of Reflectivity and Shielding Properties of Orange
Wastes by Exposure to Electromagnetic Signals

Abstract: The evaluation of organic wastes is very important for improving environmental conditions and
ensuring economic development. In this study, the characteristic of orange pulp were investigated as
reference in organic wastes. First, following a regular decositipn algorithm, orange fruits were
separated into crust, pulp and water. The pulps were dried by means of a drying oven to prevent decay.
The orange pulp was then converted into test specimens. Electromagnetic field tests and heat transfer
coefficient ests were performed with the samples. -pad Agilent N5234A PNA Microwave Network
Analyzer was used for electromagnetic field tests and OTG 310 Linear Heat Transfer Experiment Set was
used to determine the heat conduction coefficient. In the electremafjeld tests, the device is calibrated
according to the range of B8Ghz. According to the electromagnetic field tests, it was found that the orange
pulp behaved like the reflection and transmission parameters. When a copper plate is left betsrabit ac

an absorber material and absorbs the signals. It is envisaged that it may be used as a shielding material in
microwave applications. Providing concealment in the microwave field, which does not affect the
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transmission of the signal, such as the angeprotector, is an important technological result. Thermal
transmission coefficient is; 0.248086285 W / m K have been determined. In line with these results, it seems
possible to use organic wastes as a raw material source.

Key Words: Waste recovery, osgmic waste, electromagnetic, heat conduction, environmental
improvement.
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i htiyacénén il eri seviyede alarm verdif]i bu ¢
ektirilecek olan -alékmalar bir gereksir

At ék Ol ukum Mi kt

1205 2%62%

e3 PRI @S
= cam
metal

R mRAESNJI

kekil 1: DPgeryat gknel ijlKkazawve aljk;208e | er i

D¢énya ¢zerinde ol ukan b¢egten at ék kombinasyonl
atéklar, ayréexkxteéereéelmal aré yada genellikle mutf
edilerek yvacxam akzahkl akt ér él maktader . Ancak bu
sorun haline gel mektedir. B°ylesine y¢ksek mikt
yada enerji kaynajeée ol arak kull aneéel abil mesi [
duy
gir
be¢y
dej
et k
dej
al t

| maktader . Dijer atéek gruplarénda ol duju g
n organi k a kl arénda ayrékteéerélarak ikl en
k bir farkéndal ék duygusurku e orbtuay at ékkd yac
riendiril medi kl eri takdirde bir -°p unsuru
|l emesi, ekosistemin dojal dengesini bozmak
rlendirildi kIl eri bakddedel rhaelmarku hsor udd ae
rnatif bir kaynak olukturmal aré s°z konusuc

®© ® T D DO C

Ekon

dé¢ke
<
)
|

o

mi k perspektifte ateklaren genel l ikl e k ¢
¢l mektedirler. Ancak ateklarenrge] eréeend
ter el memesi onl ar én dejersi z ol duju anl a
i - e kl erinin kimyasal, fiziksel ve biyolojik
belirl enmesi ° n &nzlti¢ r fiMaddoyiieRraer k£d leij @t iorl mayan at é
i Kl emler uygulayarak hem -evreye olan zararl ar
etmek ¢zere yapélan -al ékmalar d¢gnya genelinde
-al eékmada tar emsiadt asrrdeat i orli ma syé; kwsee k¢ r et i m kapasi
dojru oranteéel é olarak organi k aték miktarénda c

>

d° ny¢

- =

tar eémsal politikalarée dojrultusunda buik at ekl ar ¢
etmektedifLi ve ark. 2018 Vand a , K ve arkadaké yaptéklaré bir
y°netiminin mevcut durumunu inceleyerek atejeén
dejerl endirmeyi ama-1l améexkl ardér-.ekBuhunlpaol bf i k
dejerl endirmeye y°nelik -aléxkmalar s¢grdermegkl er
Birlekik Krallek ve Al manya'daki atéek y°neti ml
ol gul aré dejerl endi[Vandawe iark. 2B dif y @ mPkaedivel ear kad
Hi ndi stanéda yapteéeklareée bir -al é&kmada, organi k
sonucunda y¢ksek miktarlarda oluktujunu belirt
il i kkil endidainp, elbdue aetdéiklleabri | ec ek enerji pot an
teknolojilerlne ve bu uygulamanén zorlukl aréna
organi k ateéeklardan s¢rdere¢elebilir yeni bir ener
[Dharveark.20]}72awiélak vd. yapteéklarée bir -aleéexkmad
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ul muck silindirik ve -ekKi tli Kekill erdel

bir dejerl endirmede ibsiludhenupledredersr et

atekl ar e, huk ajaceée talakeée, bezel ye at
élabilirlijini araktérmexl|l ardeéer. ' ign¢gse
mal arda i yiabbilreceerjdar jsio Mdawm&] akuo jme kd rak .d é:
Hi n -evre dostu bir kirket olan Envi Green ya
bit el yajlar, muz ve -i-ek yajé vb. 12 -exi
poketgel i kKtirmiktir. Piyasada plastik ko°kenl:i p
-evreci ol masé ve hi-bir kimyasal zararé meyda
ol duj unu b e I[http:/Avww. yieriistikirldriinet/yenilebilerve-biyolojik-olarakO-
parcalanabilercevreciposet] . Literatg¢grde bu -al eékxmal ar a bel
bul unmaktadér. Ancakalbanlaare&nd am ége luiylgtuil raiml er ek
daha iréne don¢gkteéegreéeglebilir d¢zeyde -al ékmal
bul unmaXétna¢dngerzz d¢egnyasénda ekonomi k katkel ar é, l
fakt°r |l er, ainnséanpospajllaésjyéoonl @ar énén dengesi vb.
rlendiril mesi y°n¢gnde gerekl il ijJi meydana
a uluslaréenda bu atéklarén dejerlendirmesi.:
u

oranteél e Dbi[G¢leme .i 2n0 Y& st er mekt edi r .

ol ukt
sczeri
papat
kull a
ul
t
K i

QD D

uyg

(o
5
- < 0

1
QD

ékma kapsaménda -ok genik bir yelpazede

al posasé atéjéenén elektromanyetik ve &
Ktaé romdaayk | anél mékt ér . At ék y°neti mi ve ateéek
[ I
r

—
o]
=~

ibiok- bir yaklakém dojrultusunda - al K ma

ip ol mayan portakal posasé apéeékbharénl derna

[ kazanémé hususunda yeni bir bakék a-éseé

kl ara karké yeni bir yaklakém sergil emek, e
l ebil ecejini ve Ikwnwoynd kl &kmd lk&r smjh awakibierc e
-eklexktirilmiktir. En ©°nemli parametrel erdei
n atekl ardér. Knsanl ék var ol duju s¢rece b
[ iro. Bu°paplamdhk buratéeklarée nitel emek byg
r tutul abilir. ¢tal ékma kapsaménda referar
l'izlerin ger-eklexktirilebil mesisonta-i n il k
anan deney numunel erinin test ve analiz
l tusunda birimler arase (kol ekti f) bir -
nesinin elektromanyetlink ywe -éd é&lk % amlkltiekl. e r i

S QA< 0D0QoO0Q OOV DT T Qoo
O/ - O~ TS o

C O D®XO® DO —T0OYL DT O C

37N
c = M

MATARYEL VE Y¥NTEM

Bu -alékmada il k ol arak organik t¢grevlii atekl ar
hesabée ger-eklexktirilmek ¢zere -ok genik bir

i -erisinden rneufreurnaensbel i rl enerek ger-eklexktiril
numune ol arak portakal posasé se-ilmicktir. Por
en b¢yé¢k neden Akdeni z b°l gesi -evrewébude port
cretimler sonucunda potansiyel bir atek ol uxkt
Deneyde kullanélmak ¢zere meyve olarak 5 kg p
uygul and8] &gdar 2 s® nkdga asrua s én, deal ukkaubnuuk gvPez |peonslae n mi

Bu aték olukumu meyvenin kabuk ve posa ol mak ¢
gestermektedir.
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¢tal ékma kapsaménda portakal posasé ol ukumlar ér
gidermek ¢zere, Kkluranall ammkbinumbaeé&errin rijid b
sajlayan °zel tasarl anméexk i ki tip kal éep, 50 to
N5234APNAL Mi krodal ga Network Analiz cihaze, OTG

ci hakdlalr@@neéel méexkt ér .

Kurutma féréenée elektrik ile -alékan ve i-erisi.
bu éséyé numunel eri kurut makta kull anabil en 30C(
serilen aték poba,f &adudka vV®2AG'apeel 4rsaat kadar
ge-irilerek preslemeye uygun bir forma d°n¢kt ¢
rajmen presleme esnasénda atéek k¢gtle i -erisind:
°nl emekriafi Ruret ma i kKlemi ger-eklexktirilmik ve
yapél méktéer . Kkinci defa ger-eklexktirilen kurut
kadar yé¢kseltilerek be¢teéen séveé k¢ tall @xiemn mmtped
Kurutma i kleminin ger-eklektirmenin temel sebel
koruyabileceji ve yapésal ol arak kekil wverilebi

kekil 1: Kurutma f érénét ewzegblDé ton kapasi
Kurutulma ikleminin ardéndan preslemeye hazeéer
kal épl ara doldurul arak, bir presleme tezgOheénde
Yukar édaki kekil 1'"de sajda g°r¢len tpr-eesnhesne t e
il e alt -enesi araseéna sabitlenmektedirler.
yverlexktirildijinde, Sol tarafta bulunan kontr ol
numune ¢retim iklemi ger-eklextirilmektedir.
Kull andégyemdzzareamkl|l erinde 16x16 c¢mj yézey al ar
numune ¢retmek 1 -in tasarl anan kal ep; Basma bl
ayakl arée ol mak ¢zere kalép toplamda d°rt ana U
bl ofw50 i malat -elijinden ¢retilmik olup y¢é¢ksek
0.0012cm °1 -¢m hassasiyetinde imal edil mixktir. /

st37 -eli klerinden i mal edi | miiktg©rr.evDbirkii ykaap neak tr
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kal ébén en °nemli par-asédér. Bu par-a 2040 i m;:
yine 0.001lcm °|-¢m hassasiyette tasarl anméxter.

kekil 2: Kare plaka ¢retim kal ébé pai
kekil 2'te kare |lmnaka kar etpi miari--ailmrttagd&rsteri |l m
sabitlenen kalép i-b680i girn&kuyer Inamuinreilleer 460 k
vasétaséeyl a 50 -3tsaat uyduammdkiki portly IAglent N5Z34A PNA
MikrodalgaNetvo r Kk Anal i z ci hazéna uygun numunel er el de

kekil 3: Silindirik numune ¢retim ka
kekil 3'"de g°r¢len kaléep yardéeméyla OTG 310 Li
sreti mi ger -eklexktirilmikt,rbirKanwmpumearkwaltaarremd
bir basma bl ojundan ol ukmaktader. Basma bl oj unt
al ¢minyumdan ¢retil miktir. 3 ¢cm boyunda ve yak
numunel erin -30 edgr matr ad- é\yjnedbaba- eki rdek gi bi homoj
mal zemel er di Ki bl oja doldurul maktadér . Ar dénd
basma bloju yardemé il e prese-5baroamk &lraan €4 iewmid ab
kadar basma kuevt i uygul anmaktadér . Son ol arak kurtar
par-asénén i-ine diKi numune yerlexktirilerek,
numune di ki bloktan -ékarteéel maktader.
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kekil 4: El ektromanyent iuky gaunlaalmazs éci hazeée v
i retilen numuneni n el ektromanyetik davraneéexkl!l a
isnhiversitesi elektrik elektronik b°l ¢im¢g | aborat
arasénda °Il -¢m yapabil enLNikkad gloga | Nie tAvga rl ke nAn aNI5iz
(kekil 4) wve buna bajlée antenler kull anél mékter
u-l aréna kadar kalibrasyonunun ger-eklextiril me
bulunan a-ékentam kgkabdpheei Betl| er i-18kGHa | anél ar
aral éjenda ger-eklexktirilmiktir. Bunun en ©°ne
aral éjenén, hemen hemen t¢m ticardi kullaném fr
bntl & anten setlerinin bu -aléekma frekans bandeé
[ ] Network Analyzer [ ]
Horm Antenna-1 Horn Antenna-2
Sample

kekil 5: Test d¢zenejinin kKematik geor
Numunenin elektromanyeti k davranéxl|l aréné belir
gereé¢negmeg kekil 56da g°rpald¢s¢hbangl bjddojriisat Huyt
antenin orta noktaséna test edilecek numunenin
anten araséndaki mesafe 20 cm ol arak belirlenn

uygul anméxkteéer .

Networkam al i z ci hazé, s-paéhemtpaetramedrdeaeen ¢8 i ki
S11, S12, S21 ve S22 parametrelerini °l -mek ¢ze
birinci ve i kinci porttan gerriejeryarnséyarkigg-orc
transfer edilen g¢c¢ g°stermektedir. Ayné zama
sonu-1ar e ortaya koyar ken, S12 Ve S21 par ame
etmektedirler. Yani nemuinliyeantae pden e miy ayy d reg aye
sinyal mi ktareée kendi i -lerinde birbirlerine exi
¥l - ¢m i K1l emi ger-eklexktirilirken, numunel er y
yerl extirilmiktir. Ar densdta ne ksriasntéenndea ne nvteergirlee ro lta
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bil gi

i si st emd:
anal i z

r er
ménda deneyl er

takéyécé USB vasétaséyla ve
l eri yapélarak sonu-1ar kés

kekil 6: |l ineer é&sé ntruayngsuflearn ndaesnée.y set i
Yukar édaki kekil 6'de Il ineer ésé transfer k at
gesteril mektedir. Deney cihazé bir adet rezisd:
ge-tiji bajlanté hortuel amperedekerberrkniohangh
sécakl ék okuyucu sens?®r kabl ol aré ve veri akt a

santimetre wuzunlujunda ve vyaklakéek olarak 3 s
numunenin dairésdhbhkiy¢cgeegl ¢édiet amanin hesapl anma

Kanunu kull anél arak katsayé hesabé yapél ér. N
numune yerl ektirme yuvaséna séké ge-ecek kKkekilc
sabitenemumuneye ci hazén sol taraféenda bulunan su
sevesé entegre edilir. Vol t aj ve amper dejerle
taraftaki rezistans vasétaseéeyl ajmnsmuwveyélisterdi
ek zamanl é ol arak belirl:i s¢re araléklaré ile ¢

olarak kaydedilir.

Foruer | sté Ka®mubu:

Exkitlifi ile ifade edil mektgdl nézBhefakaghkenrne
eKkitlik d¢gzenlenecek ol ursa;

N — @Kkincil bir exkitlik elde edilmik olur.
Burada;

k: Il sé iletim katsayéeseée (W mk)

Q: Sisteme verilen toplam ener;ji girdisi (W)

dx: Il sé iletim mesafesi )

dT: Sistemdekint al ama sécakl ek dejikimi(AC)

A: |l sé transfer alanée (m]) olarak ifade edil mek
Il sé katsayésé hesabé yaparken °l -¢mlerde numu
sojutulan késméndaki seécakl ek deégceakil éTk4d deerileé&k n
dengeye gel diiji anda deney i kKl emi sonu-landér el
S¢resi farkl el ék g°stermektedir. Bu farkl el ék

beraberinde getirmektedir.
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kekil 7. poritlak alh a péorslassn mék €sé numunesi i -in
Yukar édaki kekil 7' de gor ¢l dejeé¢ ¢zere deney e
dojrusal bir grafik olukturduju saptanméxkt ér .
i & mi sonl andéreéel ar ak portakal posaseé i - i n;
czerinden ortalama bir dejere yaklakéncaya kada
ger-eklexktirilmixktir. Uygul adaaverimekedirey | er i n bul ¢

SONUC¢LAR

kekil 8 ve kekil 9'"da iletim ve yanséma par a
numunel erin iletim dejerleri dB cinsinden °1 - ¢r
dejeri referans olPdrgK mkut fp anélEmal gdeéerden il e
portakal posaséndan ol ukan numune, ¥zell i kl e 1c
hemen hemen birebir karkél ek vermektedir. Dol ay
hava gibidaviat é ] &€ s°yl enebi lir. Yani yanséma frekans
ayné zamanda mekani k ©°zellikleri g°z ©°n¢nde bu
ol duk-a a-éekteér. Yanséma °zelliklerinka bakeél de
posasé numunesi referans °1 -¢m ol arak kull anél
Bu bajlamda portakal posasé numunesinin iletim
bulundurul dujunda, bu numune radoMziuggmil atmiat ar B
nedeni portakal numunesinin elektromanyeti k ©°z
ol dujundandér . Bunun yanénda hava vV e absorb
numunesinin ardéna bakér pdrtaka#matal guenunkesereférans i | er e k
dejer olan havanén ve absorbeXr@aB'ydhenrs éfmasléam aa
kal mékteéer. Dol ayéesé ile °nerilen portakal posa
olan ticari brsonm belrdraamk dsaahtaé lvaem i anl i bir ¢rén he
konul muktur . Bu sonu-lara g°re -alékmada ortaye
radom gibi kullanélabilecekken, ar kaseé-nian bakeér
ol duk-a verimli olacajé g°sterilmiktir. Bu -alé
ékéjénda, °nerilen portakal posasé numunesi, a s
te-hizatl arén kapl anmaséénnddaa ,s t®aznedlar Il -agmd al @H o rea
i-in absorber uygul amal arénda, elektromanyetik
Kartl aréndan etkilenmesini engel |l emek amacé [
°ng°r ¢l mektedir.
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kekil 8 :p oFsaarstéea knaulmunesinin el ektromanyeti k si
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g .35+ Portakal posasi 7
Portakal posasi+metal
[ Absorber i
< Hava
1 | 1 I Il 1 I
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Frekans (Ghz)
kekil 9: Portakal posasé numunesinin elektrom
Portakal Posasénéen | sél Kletkenli k Katsayésé (k

Q;38.6116*103 Watt

dx;0.02

dt ; 4. 65118AC

A; 6.6924x164

m|

k=(38.6116*103)*(0.02)/ 6.6924x1&4*(4.65118)
k=0,248086285 (W m K) olarak bul
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Bu sonucun ortaya -é&kmaseé sayésé, num
parametrelerdir. ¥l -¢m s ¢ eheskEenbsBrinda
zamanla dojrusal bir dejer a kadar ol an
bu s¢re i-erisinde olukan veri sayésé da birbi
neredeyse séfeéer nem olrdamjémradanidcaecleyyeé ktaamr k krut
edilmektedir.

aki i Kl emde Q sisteme uygulanan ésé mikt
ir voltaj v e er dejerinden ba
Vi su leanrea r a k mda ol ukan Q de
tedir. dT d [ i se sisteme anl

il mi ktir. Di veriler birer sabit ol ar

® DA<
—Q - C
o —~ x x
O — D D
37§X—‘
M

m lkat sayésé aja- vb. yapélarda bekl enen
e ut kull anélan inkaat mal zemel er i
cakl ék farkéeneén ol duju emémamimgmdagnbi
K ¢l mektedir. Bununla birlikte o
r , -¢r¢meden varl ekl aréne sg¢rd
I | endli §gml atraekntai r elret e-gerkei t é d i |ueybgit
i Ktir.

“_Bdmmal
Y —Cc — DY g

[UINORER I

O oo X W
—NO TN O C

er i kazanéeméenée
tirilmiktir.apaseanbhdbkrbi &t
rildijinde genel i tibari il
portakal posasénén saf hal
Irii siilned e® Zvd Irl iak 1é§ réinn ism fs ehpat a n ma
°ne¢egne¢g a- méxkteéer . ¢al ékma kapsa
na sadece bir bakér | evha yer/l
e rbniirkb i zét ki °zellijinde bir numune
ak el de ilen sonucun iyilextiril mesi adEé
ekl ektirilebilir yada f akkdlzémelerbimdompoztsyonl ar
olarak birlextirilerek istenilen katsayeé dejer
portakal posaséndan el de edilen numunenin muka\
konudur. Bununla birlikte mukavemetaot ak g° zI|l eme dayal é& ©bir kekil
posaséneén bir iréne don¢gkKtéer gl mesi bajl aménda
gerektiiji dée¢kegnegl mektedir .
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A Meta-Analysis: Gegstatistical approach on the THQ values of Cu,
Zn, and Fe accumulation insomefisk peci es from Kskende
North-Eastern Mediterranean

Mehmet FatihCalhp Ay k e B a,Wvavuz Mézuhima z

'Kskenderun Technical Uni ver si ty, -malamfatih.dcan@istefeduMar i ne Sci ence

Summary:In this study we triedta d dr ess t he f ol l owing points for
by using a metanalysis: i) The pattern and assessment of heavy metal (Zn, Fe, Cu)

concentrations based on THQ (Target Hazard Quotients) values in fish species

(Total THQ) and metals (THQ) accordingtotheoc at i ons ( Kar at ak, Yumur t
Botak, Kskenderun, Arsuz, Akénce) (ii) Comparis
values to quantify similarities/dissimilarities/linkages (iii). To identify the presence

of hotspot areas with high metal concentrationslavisualize them on a map. The

data based on this study was obtain from previous studies that conducted in the

Kskenderun Bay.In these studies, the calcul at ec
exceed value of 1. Therefore, considered fish species aatsnisth caught from

Kskenderun Bay could be consume safely. But in
of Zn, Fe, and Cu accumulations were found to &
Akénce (0.07), and Kar at ak cigsdheighg¢st r especti vel
values according to the |l ocations were determ
Yumurtal ék (M. cephalus), in Bot ak and Kar at

Arsuz(S.undosquamis). There was a significant positive relationship (r = 0.52)
between the TH@alues of Fe and Zn. Discriminat analysis (LDF) with confusion

matrix showed that the Karatak was the most honm
with 88.4 % Fmeasur e val ue. Bot ak, Ar suz, Yumurtal ék,
were followed for discriminatt pattern after Karatak with 75.5
and 41. 5 %, and 27.3, respectively. SIMPER (based on Euclidean) showed that Cu

with 92.51 % contributed the most contribution to diversification and it was followed

by Fe with 7.48 % and Zn with < 0.004. Nonmetric Multidimensional Scaling

( MDS) with minimum spanning tree showed that
intersect point of the other locations. The variographic analysis based on cubic

model showed that consistently a high spatial structuring 8%yYin THQ values

along the Kskenderun Bay. According to the re:
al gorithm, mean TTHQ values f ohotspatsh around th

points, whereas in Arsuz it had the least values.

Key word: THQ, heavy metal, igh, metaanalysis, Gesstatistical
analysis, Kskenderun Bay, Medi terranean
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Bir Meta-Analiz: Kuzey-Doj u Akdeni z de Yer Al

Kskenderun K°rfezi'ndeki Bazé Bal ¢

ve Fe BirikimlerinikmtBHQsdelkereller
Yakl akém

Mehmet FatihCan Ay Kk e B a,hravuz Mézauhima z

'’Kskenderun Teknik !niversitesi ;maDmefathmn@sieledumml eri ve Teknol o
¥zeBtuu -al ékmada Kskendanahi K°ufygumi ayarakbhakamed
nokt al afF mayd e- al exktgekrikai(at B, g¥lumuet al ek, Bot
Kskender un, Arsuz, Akénce) aj ér met al (Zn,

THQ(Target Hazard Quotientsyi ej er |l eri ne dayal é ol ar ak bal e
(Topl am THQ) ve metf aliihePrdehit (6 THR) dejjerll emdi
(ii) B°lgelerin THQ dejerlerine g°re benzerlik
karkél akt érél maseé. (1 ii) Met al konsantrasyonl
varl éjénén tespiti ve b@wmaedakit avaer-iilnadre dgPtsa e°rn
Kskenderun K°rfezinde yapél mék -al ékmal arén de
bir -alékmadan al énméxteér. Hesaplanan hi-bir T
gor ¢l dej ¢nden, di kkate aladanun,KPef ezeée' ' metal a
yakal anan t¢grlerin tegketimin sajléeklé ol duju s
Ancak, THQ ol ar ak, Zn, Fe ve Cu birikimler:i S €|
Akénceé (0, 07) vV e Kar at ak (0, 06) da ol duju b
dejerl eri reindeAkénvée, YKanurt al ék ta M. Cephal usd
6ta M. Barbatuséta ve Arsuz da ise S.undosquam
THQ dejerl eri arasénda °nemli pozitif bir iliKk
(LDF) sonucundékéBdemadri snnkag@ke Karatak bo°l
birF° Il - ¢t ¢ dejerine g°re en fazla homojen/ayr ek

Karatak b°l gesini Botak (% 75,5), Arsuz (% 61, !
(% 41.5) ve Akéncel MPBER7aBal taki p°lkgei ati araseé

ayrékmada en b¢gyé¢k katkeée yapan metalin % 92.51
Fe ve <0,001 ile Zn nun neden ol dujunu g°ster mi
metrik ol mayan ¢ok Boyut |l uurélbierk | weldiilrdmee diMDer) |
konuml arén kesiktiji nokta ol dujunu g°stermixckt
analiz Kskenderun K°rfezi boyunca THQ dejerl el
mekansal yapélanma (% 74.73) oldwunu g°ster mi
Kriking algoritmaséna dayanarak, Akéncé y°resi
THQ dejerlerinin en y¢ksek ol duju Arsuz b e

gor ¢l megktgr

AnahtarKelimeler: T HQ, aj éer me tanalysis, B & E &t i aneitlasel anal i z
Kskenderun K°rfezi, Doj uAkdeni z
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Introduction

It has been well documented that rapid development of industry and agriculture along with
urbanization have resulted in increasing in heavy metals pollution which are a significant
environmentalhazalfdor i nvertebrates, fish, and humans €
2008).Three metals (Cu, Zn, and Fe) are particularly serious for aquatic organisms when they

reach toxic levels in sea environment. The variability of accumulation levels in megargsms

in different regions of the industry can be expected due to a variety of famiohsas the type

and intensity of the industry etc.

Target hazard quotient (THQ) is a useful method to estimate the potential risks of toxic metals on
human healtrassessment. It is considered one of the reasonable indexes for the evaluation of
heavy metals intake by consuming the contaminated foods. A THQ < 1 means thatthe exposed
population is unlikely to experience recognizable adverse effects, while a THQ »% thaa

there is a chance of nararcinogenic effects with an increasing probability as the value increases
(Rajan and Ishak, 2017, Alipour and Banagar, 2018).

Kskenderun Bay is one of -Edstern Medifgereanearaimtermsafr e as |
fishing, industrialization, transportation, and urbanization. These features are inevitably leads the

Bay having potential risk of pollution. For these reasons, many studies have been conducted on
heavy met al accumul ation ftunaBawti dherghoiemsyY
(2017) were reviewed 86 articles and 4 theses
their study they only tabulated the previous published researches without handling of them in any

way.

Metaanalysis is the thnique of quantitatively combining, synthesizing, and summarizing data
and results from different studies. Metaalysis is used in some situations where: (1) When
sources of heterogeneity are to be examined, (2) When the relationship between envitfonmenta
exposures and health effects is not clear, (3) When refinement of the estimate of an effect is
important, (4) When there are questions about the generalizability of results, (5) When it is clear
that there is a hazard, but no indication of its magnitadd,(6) When information beyond that
provided by individual studies or narrative review is needed.

Geostatistics is a group of statistical tools used for the detection, modeling, and estimation of
spatial patterns based on the analysis of spatial avétaton in geographically distributed data

( V a E zSqucedat.al.,2015). A geostatistical approach for the study of the THQ sédioie

fish along the Kskenderun Bay would be -hel pful
metal levels are spatially structured in the Bay and to identify the presencespbhaireas with

high metal concentrations.

Inthis study we conduadle a met a analyze based on Yélmaz et
points: (i) The pattern and assessment of heavy metal concentrations (Cu, Zn and Fe) based on

THQ values in fish species (Total THQ) and metals (THQ) according to the locations (ii)
Conparing of locations in terms of their THQ wvalues to quantify
similarities/dissimilarities/linkages (iii). To identify the presence ofdpmit areas of these metals

in terms of TTHQ values and visualize them in a map.
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Materials and Methods

Documentatiam
Al the available |Iiteratures on heavy met al a
were taken from Yélmaz et al (2017) that they

met al studies from Kskender usrwerBgveninweireightsh e s e pub
and some were diyeights.

We preferred the dryet from fish mussel. Therefore, the results given in-weght were

transformed into drAw e t multiplying by 5 (Yélmaz AB. , 201
checked for the redts having outliers, then they were also not considered in-ametlysis.

TargetHazardQuotients (THQ) and Total TargetHazardQuotients (TTHQ)

Target Hazard Quotients (THQ) which is indication of heavy metal exposure risk. The metal
values from reviewedteratures were used to calculate THQ values. To calculate THQ values the
following formula was used (Chien et al., 2002; Storelli, 2008).

THQ = [(EFXEDXFIRXC)/(RFDXWABXTA)]X1C*

Where, EF is the exposure frequency: 365 days/year, ED is the exposurenduingtiaverage
lifetime is assumed as 70 years according to Bannett, Kastenberg, &McKone, (1999). FIR is the
food ingestion rate: 15.06 g/day for Turkish consumers, according to (TUIK, 2019). C is the
determined metal concentration in muscle tissue (mg/kg

: RFD is the oral reference dose (mg/kg/day): Fe, Cu and Zn have been suggested as 0.8, 0.5 and
1 respectively (US EPA, 2009).

WAB is the average body weight: 70 kg, according to Kumar, Verma, Naskar, Chakraborty, &
Shah, 2013). TA is the average expedime for norcarcinogens (365 days/year x ED, assuming
70 years in this study).

In this study, the total THQ (TTHQ) was considered to asses total metal accumulationY fish (
etal., 2011):

TTHQ= THQ (toxicant 1) + TH@nftoxicant 2)+ e€eé.

Studied area and identification of sampling points

|l skenderun Bay, which penetrates bi@86 W88 N0AMEN a
35A46Nj00Nn; 36A10N0ONN), is the northeastern co
approximately 2275 km2 , a length of 65 km and a width of approximabekyr3 The bay starts

from Kazanl e (Mer si n) dArssz(iHatag).tThedbaydiselbisifdnwousc | os e |
for its intensive port activities, filling plants, industrial facilities and establishments; especially its

iron-steel industry whichis al | ed | SDE MK R-Stéel G} lecatddeat the morttherno n

part of Iskenderun, on the coast of Karayélan |
activities (Figure 1).

Sampling points were tried ,toKsikdeewdteirfuyn,f oBroteaxg
D°rtyol, and Yumurtaleéek) reported from publicat
It tracks the activity about 60,000 commercial fishing vessels in all around the world near real

time based on the fishing Monitogrsystem (VMS)lttps://globalfishingwatch.orjAlso it gets

historical data. In this study once the fishing grounds for each locations were identified, the
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coordinate values of six points from fishing gnds, inspected by visualization, were assumed
the most likely represent the fishing ground of each locations were taken for further analysis
(Table 1) .

Table 1. The most likely fishing ground coordinates (as X and Y) of each locations in the
Kskenderun Bay based on the GIlobal Fi sh

Loc X y Loc X y Loc X y

Akinci 35.71155 36.36185 Iskenderun  36.119 36.6712| Yumurtalik 35.8138 36.7256
Akinci 35.715518 36.30241| Iskenderun  36.0914 36.6411| Yumurtalik 35.8323 36.7219
Akinci  35.773 36.41428 Iskenderun  36.034 36.61 |Yumurtalik 35.8025 36.6931
Akinci 35.73171 36.41777 Iskenderun 35.9776 36.5742| Yumurtalik 35.7994 36.6737
Akinci 35.75852 36.31532 Iskendeun 36.0128 36.6481| Yumurtalik 35.8087 36.6622
Akinci 35.75201 36.26579 Iskenderun  36.0633 36.7412| Yumurtalik 35.9252 36.7569

Arsuz 35.8826 36.5097 | Botas 36.0732 36.8321| Karatas 35.7979 36.6563
Arsuz 35.8826 36.5097 | Botas 36.0163 36.8359| Karatas 35.758 36.603
Arsuz 35.8826 36.5097 | Botas 36.0187 36.8215| Karatas 35.6959 36.5579
Arsuz 35.8826 36.5097 | Botas 36.0239 36.8086| Karatas 35.6095 36.5003
Arsuz 35.8826 36.5097 | Botas 36.0295 36.7871| Karatas 35.4884 36.4659
Arsuz 35.8826 36.5097 | Botas 36.0291 36.75®B | Karatas 35.7674 36.5377

Figure1. Ks kenderun Bay with the considered as mos
(shown as points).

Data Preparation

Data considered for metmalysis were checked for outliers. In reported publication, no one gave
a certain sampling coordinates wherehfsampled. Sampling locations were given roughly.
Therefore, after identification of sampling points it was assumed that the reported value would
yielded from any of these 6 points (coordinates). This assumption was only used -for geo
statistical analysis.

73
Proceedings Book



V.International Congresson Natural and Health Sciences (ICNHS2019) INS&

Multivariate Analyses

Discriminant (LDA) analysis is multivariate analysis allowed us to determine which combinations
of variables (distances) discriminated best among populations/groups and detected which
populations/groups were the most different (RDampos et al. 2003). Along with the DFA,
SIMPER (Similarity Percentage) was used for assessing which measurement are primarily
responsible for an observed difference between groups of samples or populations (Clarke, 1993).
The Minimal Spanning Tree (MSHBnalysis (with Min. spanning tree) finds the shortest possible

set of lines connecting all points (Dussert et al. 1987). Therefore it was used to detect link or links
among the populations.

Geostatistical Analysis

To define the degree of spatial depamtke on metal accumulation in the fish muscle tissue, a
variogram was <constructed for each heavy met a
estimator:

B &®» Q dwo
c0 Q

rQ

Where Z (xi) is the observed value at laoatxi; Z (xi + h) is another observed value separated
from xi by a distance h; and N (h) is the number of pairs of observations separated by h.

There are different theoretical variogram models, such as Spherical: Exponential Gaussian, and
Cubic as follows

£ 0QQAMGHEQ-Q h'Q T

Spherical: "2 Qo .

¢ 0 "QQAMHBIAT
Exponential: Q&6 "QO0 0 M@ N
Gaussian: Q& 6 "QQ0 00 Op XD

€0 QUAOIN YK odQ T h Q n

Cubic: [ Q "Qw £ 6 000 o0 b 800 T

Reduced surof-squares of the residuals (RSS) was used in model selection. Also
scale/(nugget+scale) ratio was considered to smatial structuring in THQ calculated from fish
muscle through the Bay.

In this study, due to very low values in TTHQ in some cases, the 75 percent statistic values, that
indicate a point that 75 percent of all TTHQ values are below that level aldm@ witordinate
points were used for gesiatistical analysis.
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After variogram fitting, interpolations of values (THQ) for unreported locations through the bay
were obtained by punctual kriging. Estimates by kriging are based on values at neighboring
distances and the degree of autocorrelation for those distances. This interpolation technique
provides a measure of the error variance for each predicted value, which is interpreted as a
measure of reliability for the interpolations. Crasdidation analysisiased on jackknife) was

used as a means for evaluating the adequacy of the variogram parameters.

When the process of variogram fitting and creakdation was finished, a ordimensional
transect image for the concentrations of THQ values through thev@agenerated. The transect
image included the observed values at each sampling location together with kriging interpolations
for unrecorded locations and the variance of interpolations.

Some descriptive statistics and the Box and Whisker plot withdatd error and standard
deviation was used for understand location based pattern of heavy metals. Pearson's correlation
coefficient (r) was used to assess the strength of the assocladiween the THQ values of
metals. All calculations and statisticahalysis were conducting using MS Excel and PAST
software (PAleontologicalSTatistics, Version 3.20) (Hammer et al. 2001).

Results and Discussion

A total of 349 records from previous studies were used to calculated THQ and TTHQ values.
Some descriptivetatistics and Bojitter plots of these calculated values were given for metals
(Zn, Fe, Cu, as THQ) and fish specidi{llus barbatus, Mullus cephalus, S. aurata, L. aurata,

S. undosquamis, and Pagellus erthrihusas TTHQ) by each | ocations
Botak, Yumurtaleék, and Karatak) (Figure 2

(
Zinc(Zn): The mean THQ values (mean Nsd) on -Zn b
0.02) forOKa5MtGk04 16Dange: YAmtt al ek4)fod. 02
Botak, O0.04N-00.0062 (froarn gkes:k en.dCelr u nQ.007) fordddwz,N 0 .

y
N
0
and, 0.07N ©..07(0r adrge :Ak0®.nc7e . Anmabilitygn THd e s e |

01
oc

val ues of Zn accumul ation was ordered as Bot ak

(42.3 %) >Karatak (40.36 %) >Arsuz (31.25 %)

>

Yumurtal &k, Bot ak, Ks k e n geecenuafi THQ Aalugsuon Zn were d Ak én

smaller then 0.02, 0.08, 0.02, 0.05, 0.002, and 0.07, respectively. Therefore, it can be concluded

that the intensity of Zn accumulation in Yumur |

higher than in Arsuz (0.GD) Karatak (0.02), Botak (0.02),

Higher concentrations of zinc in marine waters are derived from upwelling ofiegincleep

ocean water. Zinc forms a variety of inorganic complexes (Zn{QHCI, ZnChk, and ZnCQ)

in seawater, the relative proportion of different complexes depending on seawater salinity and pH
(at ~ 8.1)(Bruland KW, Orians KJ, Cowen JP, 1994). The most bio available form of Zn is
uncomplex zinc (Zh*), it may represent 17P46% of the total dissolvedinc at the pH of
seawater. Zinc level in the aquatic environment varies according to geological regions, pollutions
from air, soil, and rivers.

Due to one of the essential micronutrient and being a cofactor in nearly 300 reaistioes

(Vallee BL and Ald DS. 1990) and other metabolic compounds such as DNA, zinc appears in
numerous species of marine animals. Since the feeding habits and environment of each fish
species are different, the zinc accumulation in their muscles is expected to vary. Eagessfint

zinc can cause pathological effects (Eisler R. 1993).
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lron(Fe): For Fe accumul ation i n t er msrangefbyldcati@Q, mean
were 0.01R.0201(Kar@takpP, 00)0OR2NumueBa(&R)0D10. 0
0.14) (Botak) ,-0.0180)4 N( K0s. kOe5n d(e<r 0u.n@.003) Arsux)0ahdl 0. 001
0.06N 00D0B9)JO(@®Bénce). THQe vadwmuieasb idleittey mo ned f o
(168.90 %) >Botak (147.48 %) > Kskenderun (126
>Akénceé (46.47 %). The intensity of Fe accumul :
Akéncé (0. 07)Arsan(@003),l2233tincesvregher. i n

The concentrations of dissolved Fe are very low in aquatic ecosystems, but its concentrations
depend on some polluted waters according to pH of the aquatic environment and oxidizing
environment. Iron is probably the mosell-known metal in biologic systems. The essential
metals, such as Ca, Cu, Fe, and Zn, enter the body in a specific pathway, and they participate in
metabolic activity. Ca channels carriers for iron, and copper metals are involved in the uptake of
thesemetals. Excessive metal intake, for instance iron, however, can be toxic because free ferrous
iron reacts with peroxide to produce free radicals, which are highly reactive and can damage

DNA, proteins, |lipids, and o0lf)er <cel |l ul ar compc
Cupper (Cu:According to the Il ocations, the mean TH
accumul ation were Ka+ato®dr: O.umuNt@l®X:-(r ®&n de:N
0.03), Bot ak : 0.-@1MN2)<,0. Rdk O3 mmgeex 0.0D0ML4W2AN O .

Arsuz : 0.004N -0.003) ., (randeAké&no6©&601). The 01N 0
magnitude of THQ valwues for Cu by Il ocations in
>Botak (58.64 %) >KaratBawo) (3ArGlLy $29mant &ad)ék A

considered due to having only one value. Based on the 75 percent value, the Cu accumulation was
the highest in Karatak with the value of O0.06.

Copper (Cu2+ and Cul+) can occur in natural waters in different fornts asichloride,

hydroxide, carbonate, and inorganic or organic complexes. At sea water p8iZy,.8early 80%

of the copper is complexed to carbonate which is less toxic species than organic ligands species.
Although free copper ions and hydroxides are thost toxic for aquatic fauna because of
bioavailability, copper hydroxides are more toxic than free copper ion Copper is an essential part

of several enzymes and necessary for the synthesis of hemoglobin. Fish have evolved mechanisms

to regulate concerdtions of Cu in their tissues in the presence of variable concentrations in the
ambient water, sediments, and food. When the copper binding capacity of the intracellular ligands

is exceeded so free copper ion accumulates in the cell and become toxic(Mazlunly € | maz AB,
Yanar A., 2016).
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Figure 2 (e).THQ vdues of metal from Figure 2 (f). THQ values of metal from
Yumurtal éKk Kar at ak

Ak é:@mye two fish species were reported. The maximum TTHQ values vire
cephalug0.09), ands. aurat40.07). The 75 % TTHQ values of these species were 0.08 and 0.07,
respetively. The variability in TTHQ values foB. auratd52.65 %) was almost same asMin
cephalug51.16 %).
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Table 2

INS&

Some statistics for TTHQ values
Ak € n M. cephalus S. aurata Cu Fe Zn
N 5 2 1 3 3
Min 0.01 0.03 0.01 0.03 0.07
Max 0.09 0.07 0.01 0.09 0.07
Mean 0.06 0.05 0.01 0.06 0.07
SD 0.03 0.03 0 0.03 0
Median 0.07 0.05 0.01 0.07 0.07
25% 0.04 0.02 0 0.03 0.07
75% 0.08 0.07 0 0.09 0.07
CV, % 51.16 52.65 0 46.47 6.13

of

Arsuz: Five fishspecies were reported. The maximum TTHQ values &enedosquami®.003),

S. auratd0.005),M. cephalud.002), andV. barbatug0.002). The 75 % TTHQ values of these

species were 0.003, 0.005, 0.003, and 0.003, respectively. The largest variabilityQnvalid
were calculated foB. undosquam(82.68 %), while the smallest was dr cephalu§9.42 %).

Table 3. Some statistics for TTHQ values of fish species and for THQ of metals from Arsuz

S. M. M.
Arsuz undosquamis S. aurata cephalus barbatus Cu Fe Zn
N 3 3 2 2 2 4 4
Min 0.001 0.002 0.002 0.001 0.003 0.001 0.001
Max 0.003 0.005 0.002 0.002 0.005 0.003 0.002
Mean 0.002 0.003 0.002 0.002 0.004 0.002 0.002
SD 0.001 0.001 0 0 0.001 0.001 0.001
Median 0.001 0.003 0.002 0.002 0.004 0.002 0.002
25% 0.001 0.002 0.002 0.001 0.002 0.001 0.001
75% 0.003 0.005 0.003 0.003 0.004 0.003 0.002
CV, % 82.684 45.899 9.428 18599 29.352 46.594 31.213
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Ks k e n dhe maximum TTHQ values of 5 reported fish speaivere 0.18M. cephalu}

0.07 @. erythrinug, 0.05 M. barbatu3, <0.01 §. undosquamjsand 0.11%. auratd. The 75 %

value of these species were 0.13, 0.06, 0.02, <0.01, and 0.02, respectively. The observed
variability pattern among the species wd&S.aurata (120.19 %, as max.)>M.
barbatus>M.cephalus>P.erthrinus>S.undosquaf#is 35 %, as min).

Table 4. Some statistics for TTHQ values of fish species and for THQ of metals from
Kskender un

M. M. S. S.
Ks k e n cephalus P. erythrinus barbatus undosquamis aurata Fe Zn Cu
N 12 10 19 2 14 26 26 5
Min 0 0.01 0 <0.01 <0.01 O 0 001
Max 0.18 0.07 0.05 <0.01 0.11 0.14 0.18 0.05
Mean 0.07 0.04 0.01 <0.01 0.02 0.02 0.04 0.04
SD 0.06 0.03 0.01 <0.01 0.03 0.03 0.05 0.02
Med 0.04 0.03 0.01 <0.01 0.01 0.01 0.02 0.04
25% 0.02 0.01 0 <0.01 001 001 O 0.02
75% 0.13 0.06 0.02 <0.01 0.02 0.02 0.05 0.05

136.7 126.2

CV, % 90.09 68.07 97.12 47.35 120.19 5 4 42

B o t Raexythrinus, M.barbatus, and S.undosqudnmiisat r eported from Bot ack

calculated TTHQ (with % 75 value) were 0.14 (0.02), 0.14 (0.02), and 0.11 (0.02), respectively.
The observed variability pattern among the specie®wathrinug125.70 %, as maximum)M.
barbatus-S.undosquamifl38.71 %, as minimum).

Table 5. Some statistics for TTHQ values of fi sh

P. M. S.
Botas erythrinus barbatus undosquamis Cu Fe Zn
N 62 61 61 54 64 66
Min 0 0 0 0 0 0.01
Max 0.14 0.14 0.11 0.02 0.14 0.14
Mean 0.02 0.02 0.02 0.01 0.02 0.02
SD 0.03 0.03 0.02 <0.01 0.03 0.03
Median 0.01 0.01 0.01 0.01 0.01 0.01
25% 0.01 0.01 0.01 0 0 0.01
75% 0.02 0.02 0.02 0.01 0.03 0.02
CV, % 143.96 138.71 125.7 58.64 147.48 103.12

Yumur tTahleekmaxi mum values of TTHQ for fish that

(M. cephaluyand 0.08%. auratg. The 75 % TTHQ values fovl. cephalusiere lower than 0.09,
otherwise it was 0.03 fd8. aurata The variability in TTHQ values fd8.aurata(94.19 %) was
higher than that of M. cephalué36.61 %).
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Table 6. Some statistics for TTHQ values of fish species and for THQ of metals from
Yumurtal ék

Yumur t alM. cephalus S. aurata Cu Fe Zn

N 12 20 7 12 13

Min 0 0 0.01 0 0.01
Max 0.15 0.08 0.03 0.09 0.15
Mean 0.05 0.02 0.02 0.02 0.05
SD 0.05 0.02 0.01 0.03 0.04
Median 0.05 0.02 0.02 0 0.04
25% 0.01 0 0.02 0 0.02
75% 0.09 0.03 0.03 0.03 0.08
CV, % 86.61 94.19 32.93 168.9 77.68

Kar aFiake species wer e r e piraumtTEHD vdluesocalculitedrfoat a K . T

species werdl. barbatug0.09), M. cephalug0.07), S. aurata(0.05),L. aurata (0.05), andS.
undosquamig0.03). Among these species the most intensity for TTHQ was calculatddl for
barbatusvith 0.06 (75 percent of THQales below that point), while the largest variability was
detected ir5. undosquamisith 106.32 percent.

Table 7. Some statistics for TTHQ values of fish s

M. M. S.

Kar a cephalus barbatus S.undosquami aurata L. aurata Cu Fe Zn

N 12 12 11 12 12 19 20 20

Min 0.01 0.01 0 0 0 003 O 0.01
Max 0.07 0.09 0.03 0.05 0.05 0.09 0.02 0.02
Mean 0.03 0.03 0.01 0.02 0.02 0.05 0.01 0.01
SD 0.02 0.03 0.01 0.02 0.02 0.02 0.01 o0.01
Median 0.02 0.02 0.01 0.01 0.01 005 O 0.01
25% 0.01 0.01 0 0 0 003 O 0.01
75% 0.05 0.06 0.03 0.05 0.03 0.06 0.01 0.02
CV, % 76.16 78.63 106.32 110.67 92.93 34.01 90.58 40.36

Relationship among the THQ values of metdls the Bay, there was only a significant positive
relationship (p<0.8) between Fe and Zn (r= 0.520) in terms of their THQ values. Meanwhile,
other metals show weak and also negative relation pattern@as:F&.16 (p>0.05) and CGién: -
0.038 (p>0.05) (Figure 4).
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Figure 4. Relationships among the THQ values of metals
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Differences/similarities among the locatiorBiscriminat analysis (LDF), SIMPER and Non

metric Multidimensional Scaling (MDS) were used for determine differences/similarities among

the locations in terms of THQ values. Three functions from LDF haveiatambthe total variance

(differences) with 80.15 %, 14.08 %, and 5.76 %, respectively. It was seen from both LDF and

yielded confusion matrix that, based on 95 confidant limits, there was not clearly differences

among the locations. Therefore, confusioatmx with Jackknifed yielded totally at only 64.39 %

correctly classified groups. Based on tamEasure, harmonic mean of recall (the rate of number

of predicted values/observed values for any locations) and precision (the rate of number of
observed vales/total number of values that attained by the model for any locations), it was shown

that Karatak was the most homogenmneasdevalocer et e | o«
Bot ak, Ar suz, Yumurtal ék, Ks k e n d ediscriminatoa nd Ak én
pattern with 75.5 %, 61.5 %, 59.3 %, 41. 5 %, and 27.3, respectively (Figure 5, Table 8).SIMPER

(based on Euclidean) showedthe metal contributed the most diversification was Cu with 92.51 %
following by Fe with 7.48 % and Zn with < 0.001 %.

Table 8.Some statistics (Recall, Precision, anth€asure) from confusion matrix with
Jackknifed at 64.39 % correctly classified groups.

Location Recall Precision F-measure
Akénceé 100.0 15.8 27.3
Arsuz 100.0 44.4 61.5
Botas 60.6 100.0 75.5
kKskenderun 42.3 40.7 41.5
Karatas 95.0 82.6 88.4
Yumurt al 61.5 57.1 59.3
82
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Non-metric Multidimensional Scaling (MDS) with minimum spanning tree showed that the
relationships of locations in terms of TTHQ values. MDS produced three functions, buh@5 % t

total variability was accounted by first and second function as 80.15 % and 14.8 %, respectively.
Kskenderun was somehow the intersect point of

anied)

ca expl

T
215 300

Aods 2 (1408 %% of varian

Auxis 1 (80.15 % of variance explained)

Figure 5.LDF Analysis with 95 % confidant limits for each kton.

015

0.104

0,05+
Yumdrtalik

0.00+
-0.05

-0.104

Coordinate 2 [R-square: 24.14 %)

-0.15+

-0.204

0,234

1 T 1
-0.20 -0.15 -0.10 -0.05 0.00 0.05 0.10 0.15 0.20 0.25
Coordinate 1 (R-square: £7.20 %)

Figure 6. Non-metric Multidimensional Scaling (MDS) with Min. spanning tree
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Geo statistical analysidJsing the Kriking algorithm, among the other the cubic model was the
best (SSerror: <0.001) with the following parameters as 75383 (Nugggt3€&4998 (Range),
222949 (Scale: C). In this regard, the variographic analysis showed consistently a high spatial

structuring [100*C/ (Co+C) = 74.73 % ] 1in
02,0016 .
- - - -
0.00144 -
[ ]
- -
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. -
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Figure 7. Theoretical variogram fitted for THQ values

Crossvalidatio n

of

esti

anal ysi s

punctual kriging

estimated as (for Y = a +bX) 0.027 (a), 0.284 (b) with 0.%gRare value. Based on the model,

t he

constructed

of

resul ted

graph,

THQ graph

K's k e n dng to uhe

t he

me an

THQ val ues

whereas in Arsuz it had the least (0.0715).
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From the previous studies, the pooled variability pattern of THQ and TTHQ values according to

t he |l ocations wer e Bot ak>Ks k end eortuank>>YKuanm uart t aakl >
Yumurtal ek>Kskenderun>Akénceé>Arsuz, respectivel
Nonrmet r i c Mul ti di mensi onal Scaling (MDS) i ndi c
intersect point of the other locations (Figure 6). LDF analydiso we d t hat Kar at ak we
di screte |l ocations than the ot her ,Acoordingltoe t he Al
theconstructed TTHQ map of | ocations from Kskend
largest TTHQ(Figure 8). Thesestdts could be expected due to current systems, industrialization,

and urbanization in the Bay. Ports and piers, and filling plants are the basic marine industrial

structures of the Kskenderun Bay. These are BO-
at Ceyhan; BOTAK Oil Terminal, TPAO Pier, Aygaz
Filling Plants and Pier at D°rtptedIndusByPier et ak Fe

at Saréeseki Organi zed | ndu PlantsiPer PettosQfig Filing ( Ol E) ;
Plants and Pier, and Shell Liquid Cargo Filling Plants at Iskenderun (Figure 9).Also, urbanization

are mostly aggregated in Botak and Kstwoender un
main types of circulation arébserved in the Bay. In the summer, waters coming from the Syrian

coast enter the Bay near Karatas and two gyres, a clockwise one in the inner part and an anti
clockwise one in the outer part, are formed (Figure 10). This surface circulation pattern is also
observed visually from large collections of plastic materials at the centres of the gyres. Ceyhan

river inputs are transported towards the inner sections by the westerly winds which predominate

in summer months. The cellular circulation system found withe Bay during the summer

months starts to break down in autumn. During the winter season, open sea waters enter the bay
near AkinciBurnu and move further towards the innermost areas along the southern coast. The
waters curl eventually in acountelockwise direction and leave the bay near the Karatas region

(Figure 11). lttp://www.fao.org/3/S8479E/S8479E07.htm

Toros Guore Temninal-Ceyhan

Botas Terminal-Donyol
Botas Ol Terminal-Ceyhan
Deita Teminal-Ceyhan

Aygaz Teminal
Port of sdemir

Ekinciler Pler-lsk

ansaki Ferdilzer Pler-lsk

Port of Iskendann
{ICDD)

Figure 9. Ports and Piers Located on the Iskenderun Bay
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Conclusion: A metaanalysis was used to identify the big picture about THQ and TTHQ values
of metals and fish species, based ong@disticalapproach. It has been reached to the following
results:

i) Both THQ and TTHQ values of metal and fish species, respectively, were not exceeding value
of 1. Hence, considered fish species and met al
could beconsume safely.

i) In terms of THQ, the intensity of Zn, Fe, and Cu accumulations were found to be the highest

in Yumurtaléek (0.08), Akéncée (0.07), and Kar
the highest values according to the locatiorsewM. cephalusi n Ak énc é, Kskender
Yumur tMabarbakus n Bot ak a nSdunddsguamit Arguz. and

iii) A significant positive relationship (r = 0.52) was found between the THQ values of Fe and
Zn.

87
Proceedings Book



V.International Congresson Natural and Health Sciences (ICNHS2019) INS&

iv) Discriminat analysis (LDF) with@nf usi on matri x showed that th
homogeny/discrete location than other with 88.44€&asur e value following b
Yumurtal &k, Kskenderun, and Akéncéas 75.5 %, 6]

v) SIMPER (base on Euclidean) showed the metal contributed the most diversification was Cu
with 92.51 % following by Fe with 7.48 % and Zn with < 0.001 %.

vi ) Kskenderun was somehow the inters-eetric poi nt
Multidimensional Sciing (MDS) with minimum spanning tree.

vii) The variographic analysis based on cubic model showed consistently a high spatial structuring
(74.73 %) in THQ values along the Kskenderun Be

viii) According to the resulted map, based on the Kriking algoritimaan THQ values for fish
around t he Ak éIlmotspot goiatsl whereas in Brsug it radsthe least.

ix) In future, to describe and to map correctly
a study covering of stratified sampling comdainwith systematic sampling based onthe currents
patterns in the Bayshould be conducted.
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Investigation of The Inhibitory Effect of Glyphosate on Some Enzymes
in vitro Conditions

Ayke UL WKe@Van KARTLA&MI RKKMEN
'¢ukurova University, Medical Fa cANAtayseuludd@H@gmalkomBi ochemi stry |

Abstract: The herbicide glyphosate, chemically known agphbsphomethyl)
glycine, is commonly known by its original trade name Roundup. Glyphosate used
for the control of weeds; The emergence of glyphessistant products
particularly in the last two decades due to the increasing production of genetically
modified crops, has dramatically increased the use of glyphosate in the world.
Genetically modified plants include corn, soy, canola (rapeseed) and sugar beet.
Glyphosat is also used as a desiccant just before harvest. In 2015, the International
Cancer Organization classified glyphosate as a possible carcinogen. There is a
correlation between increased glyphosate usage and various diseases such as
cancer, autism, Alzhemn's, celiac disease, birth defects, liver diseases, chronic
renal failure and colitis. Cholinesterase enzymes are found in large amounts in the
brain and also inhibit organophosphate poisoning. Alkaline phosphatase is a zinc
metalloenzyme which hydrolipeganic phosphate esters from phosphate group in
alkali medium. Glucose-phosphate dehydrogenase (G6PD) is a key and rate
limiting enzyme in the pentose phosphate pathway.

In this study, alkaline phosphatase was studied in human serum samples,
G6PD and aetylcholinesterase in  human erythrocyte samples and
butyrylcholinesterase in human plasma samples. The inhibitory effect of glyphosate
(300 mg/L) were investigated. Alkaline phosphatase activity was modified by Bower
and McCombdés met horkemeatnvds perforthgdoTiwo differané a s u
buffers with glycine and-Amino 2Methyt1-Propanol(2A2M1P) were used for
determination of alkaline phosphatase in healthy human serum.

Butyrylcholinesterase and acetylcholinesterase activities were measured in
human jasma and erythrocyte samples preincubated at various concentrations
(282 mg/L, 28.2mg/L, 2.8mg/L, 0.7mg/L) of glyphosate for 10 minutes, 30 minutes
and one hour. The activity of cholinesterases was measured according to the
Ell mandéds met hod.

Investigate tb effect of glyphosate on the erythrocyte G6PD enzyme in vitro
due to the structural similarity of the substrate to the phosphate group of Gléicose
phosphate. , the effect of different glyphosate concentrations (282 mg/L, 28.2mgl/L,
2.8mg/L, 0.7 mg/L) on &D enzyme activity was investigated. Hemolysate was
prepared from erythrocytes obtained from healthy, adult male individuals as
samples. Enzyme activity was measured using the Beutler method.

Since glyphosate has a phosphate structure, we aimed to aarigctvity
studies considering that it would have inhibitory effect on alkaline phosphatase,
G6PD and cholinesterases. As expected, four enzymes also showed partial inhibition
but inhibition behaviors differed.

Key wordsGlyphosate, enzyme activitykaline phosphatase, gluco$ephosphate
dehydrogenase, cholinesterases.
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Supercritical CO Extraction of Date Palm Phoenix dactyliferal.)
Pollen and Investigation of Fatty Acid Compound by GEMS

Bar é Kk K!pA¥yA ARAS PERK
'’Kstanbul !'niversitesi Fen:,BiKsitmbidmyablhaisgoyrivedqusry, Bi yol oji Be°|
Kstanbul iniversitesi Fen Hmik gatag@issambul.edB.try ol oj i Bel ¢mg, Ks

¥ z eTthe date palm (Phoenix dactylifeta) is a member of Arecaceae family,
cultivated in Asia, Africa, Cerdf Asia and Arab countries for many years. The
antimicrobial properties of different parts of the date palm were also reported on its
pollen. Apart from its antimicrobial properties, date palm also contains 13.4%
carbohydrates, 20% crude fat and 31% crugeotein, Zinc, Boron, Iron,
Manganese, Cobalt and Nickel minerals, A, E and C vitamins, Leusin and Lisin
aminoacids, Palmitic, Linoleic and Myristic fatty acids, and also shows strong
antioxidant activity. There also studies powder or extract of the data pollen
shows positive effects on infertility and myocardial infarction.

In previous studies, the fatty acid composition of the date palm pollen was
determined by using various extraction methods. However, there was no study was
found using Supercritad CO, extraction and investigating its fatty acid composition

in our researches.

In this study, Supercritical CQextraction was performed on date palm (Phoenix
dactylifera L.) pollen with different temperature and pressure levels, SEM
observations werenade to showing the status of the exine layer of pollen grains
after extraction and the G®IS analysis of the extracts were made.

The results of GBS analysis showed that Hexadecanoic acid (42.27%) was
dominant. Followed by 9,12 Octadecadieonic acid9%%), Oleic acid (10.83%),
9-Hexadecanoic acid (7,62%) and Linoleic aeithyl ester (4.99%) respectively. In
addition, 28 new components which were not reported in previous studies of date
palm pollen were detected in @@S analysis results. Among thesenponents, 1,5
dimethyt6-(1,5-dimethylhexyhl5 component emerges as a new component which
is detected with a rate of 41.40% and its molecular properties and bioactivities are
unknown to our knowledge. The amount of Prefji®-dien20-one was detected

with a rate of 24.64%, which has awtncer activities.

Anahtar Kelimeler: Phoenix dactyliferal., supercritical CQ extraction, fatty
acids.
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BI'M Projelerinde Organizasyon Yapeés
ane

Bul ut Sistemletinin Kul/
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Ortak ver.i ortamlarénén tercih edil mesinin sebe
Ve sahada kull anél an dosya, 2rinsany ut | u -izim

versiyonl aréneéen aranmaseé il e kaybedil en S ¢

n
Araktérma sonu-I|laréna g°re -alékma hayaténda dc
zaman bir -al ékaneéen her hafta zamanéné yakl ack

sektor jmudambuala kot¢ye gi t mektedir. Genel

zamanl arénén %306unu i htiya- duydukl arée bil

I i Kk
gi |l

gerekenemai | | er , koj et dok¢manl ar dijital dosyal a

Knkaat sektpayddel gerf athkheée dosya formatl arénda
sistemine ge-ildijinde paydaxkl ar ayneé dili] konu

her zaman kull anélan dosyanén son versiyonu
a-éséendan ©°nemlidir.

Projepad ak |l ar é il e i
sahibi, genel y¢klenici, alt ye¢klenici ve di
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zinciri koordinasyonu (st seviyede ol mal éeder .
buut sisteminde toplanmasé iletikim verimlil

Knkaat sekt®r¢nde yer alan her paydakén bul ut

kull anmaya ikna edil mesi zordur . Bu y¢zden

bulut sistemi maliyetleriglk ¢ Kk ve kull aném sistemler.i her
sadel i ktedir. Bul ut sistemleri d¢kek maliyetl i
depol ama i mk©nl aréna sahiptir.

Bulut tabanl é& wuygulamalar verimlileik ve dg¢kge¢k
tanéndéjéndan, BI'M (Building I nformation Model
emit verioci bir ejilim olukturacaj éna inanél

I nf ormati on Model | i ng) uygul amal ar & yavack
Information Modelling web servislerine ge-mekte ve bul ut
ge-tik-e inkaat sekt®°ry¢ i-in bir i htiyaca d°ng¢ck
Anahtar Kelimeler:B1 M, yapé bil gi model |l emesi, bul ut
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ANCA Klikkili Vask¢glitler: Tek M
B¢l ent KAYA

¢ukurova i niversitesi Teéenpailbulankayh32@gnail,comNef r ol oj i Bilim Da
¥zet
AmaANCA il i kkikl¢gi- ¢wka sdkagm ai esybaevecnekrozlangfdéna m
morbidite ve mortalitesi yée¢ksek multisistemi k o
yatan neden tam olarak bilinmemekle birlikte
sistemik semptomlara | avet en tutulan orgdma @ regldeliken |
Hezl & ve erken tané °nemli olup tedavide i mmuns
kl'inijimizde takip edilen hastalarén klinik, I
belirlemektir.
Yonteal € Kk mame&z0dlad 2009 ar &€ kdrians gndd zreef rtaalkajpi ve
tedavi edilen ANCA ilixkkili vaske¢l it tanésée al
°zelliklerini retrospektif olarak dejerlendirdi

Bul gul ar Org ad@ama- :50. 81 N46. 45 ay takip s¢resion

tanesi ex oldu, 5(%25mh ast ad a nekrotizan vaskg¢lite bajl e
yetmezl ifji nedeniyle diyaliz Heda&wireikne baxkl an
yetmezl ifji ile halen takip edilirken, 2 (%10) |
seviyelerde seyretmekte olup takip ved@v i s i devam et mektedir. Ha s
3(%60)6 ¢ pulmoner hemoraji, 2(%40) 6si pne° moni
Anahtar Kelimeler:An t i n°trofilik stoplazmik antikorl ar,
Kroni k B°brek yetmezliiji, Mortalite

Girik

Antineutrofil st op |l az mi k anti kor ( ANCA) il e il kki i

eozinofilik gran¢glomatozis polianjiit ve mikro:

ve nekrozla giden, tedavi edil mezs eltisiktenegkml i mor b

i

otoi mmun bir hastaleéek gr-dbuduaséebdgéetiéepkkiymkam

ANCA il i kkil:@ vaskg¢l i -ANCA)rveya proteinaz I3 (PRAEN @A)s i id-aizn ( M
spesifik ANCA pozitiflifji, pat olradjairk WHer klyiaxit
g°re¢lebilmekle birlikte 50 yak ¢zerinde daha seé
Kl'inik tablo atek, kil o kayhbeé yorgunl uk gi bi

yoll ar é, b ° b-rslkelktss tkeanhip ,v bc idith i ktaLstuIan organa g?°
yat an neden tam ol ar ak bilinmemektedir. Hezl é&,
optimum renal ve hasta saj kalémé i-in -ok °nem
gbiimmunsipresi f ila-1ar kullaneéel eéer.

¢al ékmameé2z0dia9 20609 aréeé arasénda nefroloji kliniij
i i kkili vaske¢lit tanésé al mék hastal areéen, d e mc
dajéeléeme, °l ¢imigséeklreite osopekeddnloed arak dejerl enq
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Bulgular

Cukurova | niversitesi2ONeSf ryoéllajair €k lairnaisjéinmliaz eb a2k0v(
vaske¢l it tanésé alan 20 hasta retrospektif ol a
N13,4 §B) &4 (Radén idi . -AM@At@tareas RARCAH . ne3 it &n e
vaske¢el it idi.

Ortalama takip s¢rle3sli, 890 .a81 oN4aén. 4h5a s(t al la,r®@n bu
tanesi ex oldu, 5 hasta ( %2 D) erke kyred tmezd i JJv a Nk g
diyaliz tedavisine b&akh©omrdek Wgt¥%wAdz | ihjais tial e viral
(%10) hastanén b°brek fonksiyonlaré nor mal S e\

devam etmektedir. ¥lpwnl fomasthemor 8j( %603 60%40) 6s
exitus ol muktur.

Hastalar organ tutulumlaréna g°re dejerlendiril
tutulumu 14(%70) 06i nde, kas iske Iet tutul umu 1.
5(%28r0ircilt tutulumu 4(%20) 6¢,nde, kardiyak t
Hastalarén en sék 3 bakvurdu klinik Nefroloji,
Hastalarén il k bakvurusundaki | aboratuar dejer|l

Tart ékma ve Sonu-

ANCA il i kkili vaske¢litler bizim hastalarémézda
-ékar ve her 2 cinsiyeti de benzer oranda et ki
di spne, rinosin¢gnier, aniormadPkkheéeg!l eei repnal yet
tedavi tutulan organ ve mortalitenin azaltél mas
Rutin | aboratuar ve g°r¢é¢nt el eme yontemleri dej
i kkio i vask¢lithenpdemasékky®reihenskEabdar &P kasit
sedi mant asymo@a khtéizfé preot@in seviyelerinde belir

normositik anemidir.

ANCA testi pozitifliji wvaskg¢liti gdvehegatibi r kKeki
sonu-1lar olabilir Tutul an organdan el de edil en
dejerlendiril mesi kesin tané i-in gemegkl ibdirr .
gl omer ¢l onefrit gorfedlkgiydml ack aktimf neadshil ietne
d°nemde malignensidir.

Sonu- ol arak ANCA ilikkil.@ vaske¢litler yé¢ksek
ot oi mmun hastal ékl ardér . Hastal aréméezda Pn° mor
hemo aj i °neml i °l ¢m nedeni ol arak saptadeéek. K1 i
bebrek, a k-iskielgt esistemiyda. Kllhla belirtilere ilaveten anemi, sedimantasyon
yeksekIl i ji, b°brek fonksiyon boz admnhautgtkikier pr ot ei

ol arak saptandéeé.
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Tablol Hast al arén tutulum b°lgesine g°re daj
¢ dzii dzt dzy o1 f 3SaA n (%)
.1 NB 1 i dzi dzft dzy d 18 (%90)
' { OA € SNJ ( dzii dzf dzY] 14 (%70)
Kas iskelet tutulumu 14(%70)
Ydzt | | ©6dzNHzy o62¢€l 1 5 (%25)
Cilt tutulumu 4(%20)
Kardiyak tutulum 2 (% 10)
Tablo 2: Hastalarén il k bakvurduklaré klini
Tt Ol 6 Q@dzNYzt | y n (%)
Nefroloji 7(%35)
DI ENa | lFadaltP]f 7(%35)
Acil servis 2 (%10)
Romatoloji 1 (%5)
Kardiyoloji 1 (%5)
KBB 1 (%5)
Beyin Ceahi 1 (%5)
Tablo 3: Hastalarén il k bakvuru | aboratuar
Parametre (n=20) min-max aSly 5 {5
Sedimantasyon, mm/h 19120 pnXZopHPIM
Hgb, gr/dl 6,913,3 MABMZD
Hct, % 2041 onZnpcaEnm
WBC 150026200 ModnngpdPTPp
BUN, mg/dl 7-81 NPXHRHNZO
Kredinin, mg/dl 0,510,78 OXYypROZN
GFR, ml/dk 4-125 nMXZoROMGZInN
T. protein, gr/dl 4,7-7,8 CIndPprNZIyH
Albumin, gr/dI 1,383,9 H2XCORNXZTC
t NPOGSAYNNARS Y3k 450-6500 MYy OMEMPPT
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Normal Plane Ruled Surfaces in Galilean Space

Mustafa DEDE,Cu mal i 2 EKKCK
! Department of Mathematics,
Kilis 7 Aral ék Uni v e-malmtstafadede@kli®.@utki | i s, Turkeyi,
2 Department of Mathematig8omputer,
Eski kehir Os man d0a z iE stkarkeye@miaséekici@oguzdu4r 8

¥ z e this paper, firstly, the definition of normal ruled surfaces in Galilean space
is given. Then, differential properties of normal ruled surfaces are obtained.

Anahtar Kelimeler:Ruled surfaces, Gas curvature, Galilean space

Girik

Here, we recall the properties that we need from that work. A vegtor(X, Yy, Z) is isotropic if

x =0 and norisotropic otherwise. Hence for standard coordinfi€y, z) , the x-axis is non
isotropic while the y-axis and the Yy -axis are isotropic. The Galilean scalar product of two
vectors @= (X,y,z) and b= (X,,Y,,2)) is defined by

- .8 XX if x, 0orx, ,0,
&,boj="" _ '
iyy,+zz, if x %, &
The Galilean cross product of this two vectors is defined as

o e e
agb sx y 1z
Xl yl Zl

If an admissible curve is given by the parametrization
rauA= au, yauAzauhd

The associated invariamoving trihedron is given by

t = &, yauAzausd

n = %,éo,y’“ajAz”aJAé

b = —%&),?z%ym
where

102
Proceedings Book



V.International Congresson Natural and Health Sciences (ICNHS2019) INS&

y=Jy"auR + 2*uk
is the curvature and
f= % detr auAr"aul r ek

is the torsion.

Frenet formulas may be written as

t 0O YO t
d -
dun 00 f n
b 0 ?fO0 b

If a surface in G® is parameterized by

f(vh,v?) #x (V' vo), y(vh v, z(V, v?)).
then denote the first order derivatives fok {1,2} by f =u—if(v1,v2).
Sty

The unit normal vectorN of the surface is defined by

f, @
w

N =

! where w =H o q :

The coefficients of the second fundamental form are given by

f

iXs X ’1f Y X2 N

N 8—L-%
X

X, 2

where the first order derivatives of the first component of the surfacélfgt, 2} by

X, =K.(v1,v2).

The Gausian curvatureK and the mean curvatutd of the surface are defined by

12 2
Kzﬁzl-lz and 2H H{ d L,
w ij=1
where
X X . L. -
g=—2,¢ == andd &4 fori,j {i2}

w
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Normal plane ruled surfaces in Galilean Space

Thenormal ruled surfacearedesribed by means of parametrization as
X(uVv=ry Ha(wn 4(9b

where a (u), a,(u are functions oti respectively.

MuW4uwmzor§%ﬂwayu»Aﬂfﬂgsmwaa(mW(m

We denote the partial derivatives U, V/ with respecttou and v by Xu@U,V# and
Xva,VA Then, we have

X, (uvy=t € v gip+( a v ap

and
X, (uV)=ab+ an

So that the vector cross pruduct of these two vector is giyen
Xi(uvgXi(uy =g- an

It follows that

[xeuvoxi(uy|, =/ €

Using the above equations ,we obtain the isotropic normal vector nbthel ruled surfacess

N=alb- an
el +a;

It is easy to see that
g1 =1, g2=0

Using he projection of Xudl, VZ and Xv@,V/ vectors onto the Euclideaye-plane, we have
h,, = af +aj3

The first fundamental form aformal ruled surfaces Galilean space as

| = dw? + @a2 + a2Alv?

104
Proceedings Book



V.International Congresson Natural and Health Sciences (ICNHS2019)

wher e is
0, duNO
O=
1, du=0

Differantiating again, we have

INS&

XY = (k(avtar ativ-a tvign Gagav aw avi A Vighib
Xo(wv) = (8 gb (+5- gn +
X, uv) = 0

The coefficients of the second fundamental form obtained by, respectively

L = Zadtv @aa it W 3y mgw giav )
Vel +a
L= 1A% aa i €4 g

L22 = O
Finally we have the Gauss curvawf the surface as follows

K= (@i aaitd 4y’
(& +&)°

It is easy to see that

1
11 12 22 —
g _07 g :O! g a12+822

With the aid of above equation, we obtain the mean curvature of surface as
2H=0
Example 2.1Assume that a curve is parametrizgd

rauA= au,cosu, SinuA

It is easy to see that the Frenet frame is
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al, ? sinu, cosuA

—+
1

20, ? cosu, ? SinuA

>
I

b = 20,sinu,? cosuA

wherek = is the curvature and 2 is the torsion of the curve. Hence fef =u and

a, = 2u°, we have the normal plane ruled surface, shown in Figure 1, parametrized by

X(u, V) = (ucosu -uvcosu 0 vsinu,sinu wasinu 2 vcos

Figure 1:
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Aklonifen Herbisitinin Nohut Bitkisi ( Cicer ariginumL . ) | zer i ne
Fizyolojik Etkileri

¢ajla KIRAOFf. Dr. MMuammer | NAL

'Kstanbul i niversitesi, F e n-mé&ilackglakirac@sgr.iu.&lu.ty ol oj i Bl ¢m¢ Kstoa
Kstanbul iniversitesi, F e n -nfaih kna/@istagbsl.edu.Bi y ol oj i B° 1l ¢ mg¢, Ks
¥zeBtereket | i Hil al bl gesinde ilk kez k¢ltegre al
L.), Sl kemi zde ve d¢gnya taréménda °nemli bir ye
en ©°nemli sorunl aréndan biri -yiarhaen oé&kardér v
kull anélan herbisitlerden biri de aklonifen et
yéll arda giderek kullanémé artan aklonifen her
ana bitkide stres mekanizmal aréncea ki dej i ki ml
t¢e¢rlerinin (ROT) sretim miktarl aréenda ki farkl
antioksidan enzimlerin aktivitelerinde meydana
verimi etkilemektedir.
Bu -al ékmada, nohut bitkisime&k yaprraekl e ol an
nemlendirilmik perlit i -eren sakseélara ekil di
yaprakl & olan bitkiler ¢- gruba ayreéelde. Birin
(kontrol grubu) Kkinci gruba aklonifen herbis
sprelliknde wuygul andé. l-¢é¢nc¢ gruba akloni fen h
mM/ L mi kt arénda sprey kKeklinde uygul andeé. Uygul
k°k ve g°vde boyOuCAT,IPOX GR, &lordil ve Kdrbténpid H
mi kt arl aré hasaphahdel eVapédnucu uygul ama grupl a
boy uzunlukl ar é; kontrol ile karkél aktérél déej e
MDA ve HO.mi kt ar énén ise 2 kateéena -ékteéeje,; kl orof il

uygul ama sonrasé ityareddyid mii mntdii f .i Artsipoksi dan €
aktivitelerinde ise POX ve GR6de kontrole g°re
CAT sadece 150 mM/ L aklonifen uygulamasénda bi
mad a, akl oinn f erek dhier Isioxirtaisre y a

oh

ol ar ak bu -al éx
uygul amasénda hedef ol mayan organizma ol an n
etki yarattéeje g°r¢l mektedir.

Anahtar Kelimeler:nohut, aklonifen, oksidatif stres, herbisit, difenileter

Girick

Nohut Cicer arietinumlL . ) |, gerelerde] grer gk kel ¢l kemi zde i n
besl enmesinde kull anélan ©°neml.i bir besin ma d
kokull aréna ve -exit °©zel | {31.2 pragein, @l e 8 d e/jaif Kk me k |
%38,173.3 karbonhidrat ve %1-:800r anénda i se sel ¢l oz bulunur (
nohutta verim d¢gkegkl ¢jénegn en °nemli nedenl er i
sékl ékta bitki -ékésénén sajlanamamaseée, bazé yé
veyabas € otl arla etkin bir m¢cadelenin yapeél amama:
kesétl ayan probl emlerin basénda gel mektedir. |

gel i kme orané ve sénérl e yapr akekadbaenté gg¢ecl¢ koilndiu

zayéeéef ol makt adér . Dijer créenlerde ol duju gibi

rotasyonu, ki myasal m¢cadel e, kel torel m¢ cadel
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Herbisitlere hassas ol mawslélnarael adcoa ka yeen nethluitl it a
°ncesi ve -ékék °ncesi topraja uygulanan herbi s
tipi, nem, sécakl ek ve yabancé ot floraséna baj

Yabancé otlar nohut bitkisénal eedekabétdekibarer

har man makinelerinin de -alékmaséné engell eyere
créeneég kirleterek kalitesini dekegrmektedir . Yab:
mevcut yabancéeot  ybegunhe] bagal & ol arak deji ki Kk

otl arén sebep ol duju ver94m (kBahyaenp |vaer éKnueknu | Hai ,n dli 9s8t
da %4075, Kuzey Afrika da %138 (EFBrahli, 1988; Knott ve Halila, 1988; ICARDA, 1981

1986) aved aKtw35y ( Cal cagno ve dij., 1987) olduju -
bir yabanceé ot kont-tob¢ arheembaubr tverkSPmi | nelkit e
1986) Ahl awat (1981), nohut czerineaoygmmpeak o
nohutta veri mi %107 oranénda artérdéjéené ve en
il k 4 ve 6. haftalarénda ol dujunu belirtmicktir
Kuzeybatée Suriye de yapeéelan bir -al éekmada, f ar k
kurumadde Dbirikiminin -ékéktan il k 30 g¢nden son
gée¢nden sonra -ok ajér ol maya bakl adeéefj e, sonu-
d°nemin yabancé ot kontrol ¢ iSemarea ke idiijk. d°h@
Kantar ve dif. (1999) taraféndan - exib0l i her bi
met abenztiyazuron, t er b &Rbiurtiinl, tiemabzeéettiarfiinr+ pr

metabenztiyazuron+propizamid, linuron+Propizamidhtert i r i n-Pblutat) f dpnendi i
-al exmada t e r-Bhutl imazetafir; lindrdrluCGrzp f opi zami d uygul amal

et ki |l i ol dujunu ve °nemli mi ktarda ¢ré¢n artécke
il e de yérbaknacret rodall aal t éna al eénabil ecejini bel ir
Aklonifen (2-kloro-6-nitro-3-f enoksi ani | i n) , Avrupa ve t¢igm deny
yaprakl e ve yabancé otlarén -ékéek °ncesi ve SsoO
herbisitidir Ar j anti n' de kayeét, Avusturya, Bel-ika, Bre
Al many a, Ktalya, Hol |l anda, Norve-, Kspanya, Ks v

Bayer, 2009).

Asiflorfen ve oksiflorfen gibi difenil eter ailesininklask her bi si t | er i belirli b
(Matringe ve dij., 1989; Gr aham, -afifo®®lnk Her bi si
asitten klorofile giden yolakta yer alan protop
bitkiveya hayvan organell erinden al énan protoksiler
DPE taraféendan inhibe edilir (Matringe ve di]j.
Protoks'"in inhibisyonu, h¢cre(®dMatdei pgetwepodijri|
Gr aham, 2005) . Bu birikim, Protox substrate pr

transl okasyonundan kaynakl anér (Lehnen ve dij.,

Bu translokasyonu, esas ol ar ak pl azma me mb r &

reaksiyonlarée veya herbisite duyarl e oksidazl a

protoporfirin | X birikmesine izin ver mek, iy
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aracél éejeyla ékéjén varl éjéndai@kemijeneilsonued
(Harworth ve Hess, 1988).

Reaktif oksijen te¢grlerinin (ROT) | ipid peroksioc
hasaréna neden ol duju iyl bel gel enmi ktir (Hess,
ar al €] éonldaan evtekielni azéndan késmen sinerjik ol mas
et ki moduna sahip ol duju g°sterilmiktir (Kilinc
sentez yolunda karotenoid sent ezminhibisyonuruhi bi syo
i -erir. Bu herbisit et ki, bitkilerin hava b°l ¢
-ékmaya bakladéejénda ve klorofil ve karotenoid
fidelerde -ok daha008)t ki lidir (Tissut ve difj.

Olumsuz -evre kokull ar e, pestisitler, ultraviy
fakt©or bitkide strese neden ol abil mektedir. !
met abolizmayé etkileyerekdbit kBiyi kPl gmef &akllhe g
karké ayné veya benzer savunma mekani zmal ar é& ge
biri de antioksidanlarén aktivasyonudur. Bit kil
kar kél aktrégke nrdeaa kitlikf odkasi jen t¢rl erinin oluktu]j
hasarl ar meydana gel mektedir. H¢cr e membr aneéen
bozul maséna ve enzim aktivitelerinin azal maséne
(Sha ma ve dij., 2012). Reaktif oksijen t¢revleri
a-ma potansiyellerinin yanénda, son yeéellarda |
stresl er, programlanméxk hy¢ cérlear®al ¢tnmeep kvie vgeerliil kn ensl
il etici mol ek¢l Il er ol arak g°rev aldéeklarée g°st
kl oropl ast, mitokondr.i ve peroksizoml ar gi bi

csretil mekt e, ancéakarénresesémasdepdbjrROTt ek g°or
séraseénda ROT biri ki mi; ROT sreti mi il e ROT

ROTO61 arén ¢reti mi Ve S¢per el mesi i s e, stresin
yet enejénndian, ybagnmy ¢ me Kkokull aréndaki (ekék «kiddet
bajl édéer. fAReaktif oksijen t¢rleri o genellikle;
s¢per oksibAT )an ypoens) o(kBei lal (kR® si | QKROA)e m atdg rkeav Il ie ri
ol mayan tg¢grl er: 0pi,droorjgeann i ke rpoekrsoikts i t H (JROOH) Ve
Keklinde bulunmaktadér. Bitkiler olukan ROTO6I a
enzimati k ol mayan arettiikk d9ipdiantalra&r emnrza tmartli &r .0 | Ge
konsantrasyonl arénén meristem fonksiyonu, éKéek
cevapta °nemli ol dujunu g°stermiktir (Torres VE

ROT hasarl aréné ©°nl enaezk tio-kisni kbi¢gtrkeinlleerr,e RICTn6;uk tdéa
é

mekani zmal ar gel i ktirmiktir. Savunma mekani zr
aktivitesi (CAT) (CAT, EC 1.11.1.6), s¢peroks
peroksidaz (APX, EC 1.11.1.11), gudiko per oksi daz ( GP X, EC 1.11. 1.
enzim aktivitesi ( GR) ( GR, EC 1.6.4.2) gi bi

Antioksidan enzimlerin artan seviyeleri, patoje

yol a- maBiterdzZirmi ,SO0s ¢ p£.xnmkesbest oksijea @Dveldahh az reakar
bir bilekik ol agO)hiddrsanueam spyeormaknai tkeat (@l i zI1 emek't
i zoenzimler:i b ul u n-8GDknitekdndrr ve peksinomiardag @mBOM n

sitosol de, kl oroplastlarda ve h¢gcre -eperi il e

SOD ise kloroplastlarda yer L@kim ng°su ewv me kntoé cil

oksijene d°n¢gkemegneg katal i zIlkesmezkotnel avred & zbed Il ui nknhae
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Peroksidaz enzim aktiviteleri (POX) -8, v e be¢yek mol ek¢l | ¢ i pit
indirgenmesinden sorumludurl ar. Bitkilerde POX
yerl ekim g°steren ve helne katsrkoonr bwad réi ckiuslil amlaaar aaks |
(APX) ile sitosol ya da vakuolde yer alan ve elektron vericisi olarak glutatyon (GPX) ya da

guai akol ve dijer fenolik bilexikIler:i kull anan
czere bakl écmakit-adg@rrubaGRayearezi mi |, Ni koti namid
( NADPH) varléejénda glutatyon dis¢lfiti (GSSG) t
POX aktivitesi ve hastaleék direnci arasénda b

bul unmRatajrenin enfeksiyonundan sonra POX akti

patojen kombinasyonl ar énda glesterilmiktir. Bi
-al eékmal ar da; oksi de ol muk fenol ik bil eki kIl el
oksi dasyonun polifenol oksidaz ya da POX arace
enzimlerin artan aktivitesinin hastaléja karke
2002).

S° z konusu ol an akl oni f e rioksidam rolmayani mekanizmalar ant i o

czerine olan etkinlifji, fotosentez parametrele
yapélan -aléexkmal ar ol duk-a sénérl édeér AKIl oni f e
fizyolojik etkisi varsa etkis evi yel erinin deneysel verilerl e be
aklonifen herbisitinin nohut bitkisindeki stres
Mevcut -alékma il e bu konuda °neml. deliller e
Bu projede, farkleée s¢reler boyunca farkl e konsa
berakélacak ol an nohut bitkisinde ROT ¢retimir
detoksifiye eden antioksidanaaendieimleetiemdakit i eict

Yapéelan | iteratg¢gr taramal aré sonucunda ve Tar e
bil giye dayanarak nohutta kullanélan 2 ticar.i (
ve 100 mM/L aklonifenhes apl anarak | aboratuvar Kartl aréend:
Kull anél acak ol an mal zemeler temin edilmik ve b
hazérl|l anméxkter

Ekim i-in nohutlar i mbibisyoneakamaageaeadda tSonft a
i-eren sakseéelarén i-inde yetiktirilmiklerdir.
gel di kl erinde aklonifen uygulamasé yapeéel mékter.
ve denemel er 3 tekrwmrkei ol aHak denegwkbgeubiunda K
steril kabine alénarak 40 c¢cm uzaktan spreylene
tekrardan bitki b¢e¢yeme kabinine al énméxkt ér .
Morfolojik analizler 1 -1ih©8 akdatnidemr ai ylgiutl laimaesré
i -inde temizlenerek ayréktérél mékl arder. KI'k ©°n
gevdenin taze ajeéerl ékl aré hesapl anméxktér . Biy
yapéel déj e yalperakdaear -dakl amtail riizl mi Kt i r .

Enzim ekstraktl| arZ&mtéino klsa daml aenmeaisrel:er i ni n ekst
dondurucuda saklanméxkx ol an yapraklar, sojuk h.
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(PVPP) ve 1 mM EDTA i-eregl@, 0pHME6sB8dyhommbpehat
Homojenat +8C6de 13000 devirde 30 dk. santrif ¢j ed:
aktivitesinin tayininde kull anél méxkteéer. Enzim
‘Cé6de ger-eklexktirilmiktir.

Katalaz (EC.1.11.1.6) enzim aktivitesinin belirlenmesi240 nm dalga boyunda 3 dk boyunca

HXO:6nin t¢g¢kenme oranénén belirlenmesi metoduna (
kar ekéme, 50 mM potasyum fosfat tampoaat (pH 7.
dihidrat (NaEDTA), 10mMHO;ve 100 €L enzim ekstrlarky.é i-erir.

Glutatyon reduktaz (EC 1.6.4.2) enzim aktivitesinin belirlenmesiNADPHO6 én 3 dk Dboyu
340 nm de oksidasyonunun belirl enmelsi nlemelkltreed i
Reaksiyonk ar é k émé 50 mM potasyum fosf at tamponu (p
NADPH, 05 mM GSSG ve 200 €M enzim ekstrakteée i -
bakl ar. NADPH ekl enmeyen kar éké&ambdker ol arak kul

Peroksidaz (EC 1.11.1.11) enzim aktivitesinin belirlenmesiPOX aktivitesi Herzog and
Fahi mi (1973)06ye g°r e bel-diaminebanaidintetrahidroklomid t i vi t e

(DAB) 6i n oksidasyonuyl a abs or bearneskt ah enseaypd aannamé g
Polystrene k¢vetteki reaksi vy o0, &-HO &x énnme , DAB
ekstrakténdan ol uk@aikn adat él Rea&kwliygobaklHat él

ep
absorbans artéeké takip edidawi ktaida. t Si®s i 1 ek en
olarak ifade edilmektedir.

HxOzi -erijJinin spekrofotommaeklakébk!| argk. bdbhnmbuenm
%0, 1 (g/ml) trikloroasetik asit, i-eren tampond
santi f ¢j |l enir 1 ml supernatant, 1 ml 10 mM pot ac
karéxktereler Spektrofotofdt-reirk jdl gpesthkdar e imm d
grafiji yardemé ile hesapl anér.

Lipid Peroksidasyonunun belirlenmes: Lipidlerde meydana gelen oksidasyon, thiobarbiturik
(TBA) reaksiyonu sonucu olukan Malondialdehit (

ve Zhang, 2001) . 0.5 gr materyal 10 ml %0, 65 t
sol ¢adanbhomojenize edilir. 95AC de 25 dk ésetel
g de 10 dk santrifg¢gj yapel ér. MDA i -eriji 532
ol - ¢l ¢ MDA seviyesi éldcan)i rkkud il ppahgdtl mamkajneés & é k:
cinsinden hesapl anér

Kl orofil ve Kar ot &d wird fii-l ertiajyii miin ytagpyil miccak ol a
al énarak bir miktar Kalsiyum karbonat tozu il e
boyuncae +beAkCl edt i | di kt en sonra 3000xg de 10 daki
(supernatant) spektrofotometrede 480, 630, 645
dejerleri °l-¢lerek her bir ©°rnejdnsinddnftapimr of i | a,

edildi (Parsons ve Strickland, 1963).
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Yapélan analizler Microsoft Excel 6de formulasyo
Graphpad Prism 8. 1. programénda tek y°nl ¢ vary
testolark Tukey testi yapélarak gruplar arase farkl
Bulgular

T Akl oni fenin Nohut Fideleri lzerindeki Fizyo!
Saksélara ekilen imbibisyonu tamamlanmék ol an
b¢yée¢me odaséndaakéembdenméteghnegn sonunda 4 yapr
mM/ L ve 150 mM/ L aklonifen herbisiti uygul andé.
yaprak gi bi -ekKi tli kesémlaréndaki mor folojik
veuygul ama s¢resinin yané séra °zellikle bitkin
gesterdiiji gzl eml endi
Kk wuzunlujunda ve ajeérléejéenda gerilemeler, k ¢
Kontrol ile 100 mM/L aklonifen uygulanan nohiti d el er i karkél akt ér él dej é
ve k°k taze ajérlejénda yaklakék %4 oranénda |

u karkél aktéereéeldejénda

I

uyg I_anan nohut fidel erdi
ol i

%7 k bir az(akenkai Is alp tvaen n8)k.t ér

9-
— -
E | =
Fey
2 B
. B
2
S |
" kontrol 150 mMIL

Uygulama Gruplan

Sekil 1. Kontrol, 100 mM/L ve 150 mM/L aklonifen herbisiti uygulanmis 14 ginlik nohut bitkisinin kok
uzunluklan {cm).
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Kok Taze Agirlik (gr)
=]
(=]

1.2

0.9+

Kontrol 100 mM/L 150 mMIL
Uygulama Gruplan

INS&

Sekil 2. Kontrol, 100 mM/L ve 150 mM/L aklonifen herbisiti uygulanmis 14 ginlik nohut bitkisinin kék
taze agirhiklan (gr).

G°vde wu
arasénd
ajéerl ék
bir kay

c

T 2

Govde Uzunlugu (cm)

nlukl aré a-éséndan bi
séraséyla %1,5 ve %3
re karkeéellut@arendajgh
g°r ¢l mektedir (keki
L * ]
27 -
-1
184
g..
0 7 ' T
Kontrol 100 mMfL 150 mM/L

Uygulama Gruplan

Sekil 3. Kontrol, 100 mM/L ve 150 mM/L aklonifen herbisiti uygulanmis 14 ginlik nohut bitkisinin gdvde

vzunluklar (cm).
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pa
o
]

=
i

o
i

Govde Taze Agirlik (gr)
=]

2
o

100 mMIL 150 mMIL
Uygulama Gruplan

Sekil 4. Kontrol, 100 mM/L ve 150 mM/L aklonifen herbisiti uygulanmig 14 ginlik nohut bitkisinin govde
taze afirhiklan (gr).

T Hidrojen Peroksit K-erifiji

kekil 56te g°sterilen verilere g°re 100 mM/ L ak
HxXO;ol ukumunu kontwéoK e%X®yiarshiab e adtl tai ] i tespit e
uygul amal ar éna mar uz kal an nohut fidelerinin
dejerlerin ortaya -éktéjé saptande. 16,0 mM/ L
birikiminin yaprak dokus nda kontrol e g°re yaklakék | kateéendz:

25+ * kK

20+ -T—

%%
154 s |
s

104 b e

H,0, igerigi (umol/mL)

Kontrol 100 mM/L 150 mM/L
Uygulama Gruplarn

Sekil 5. Kontrol, 100 mM/L ve 150 mM/L aklonifen herbisiti uygulanmis 14 giinlik nohut bitkisinin
yapraklanndaki hidrojen peroksit (H203) icerigi (pmol/mL).
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T Mal ondialdehit K-erifiji

Akl oni fen wuygul amal arénén 14 g¢nl ¢k nohut
iczerindeki et kil eri vyvekem ¢reée¢nleen@amdenl bilrins s i
tespit edi | di . Yaprakl ardaki MDA i -erijinin
tekvi k edildiji; 100 mM/L ve 150 mM/L konsantr
saptande (kekil 6) . 15m0a krMd rLd ad ak oMilt A orhiek tga®rreéen ¢
gesterdiji saptandeée.

10 . el .

E L] L |

o ¥ e e

[=

2 .| S

3 S

54 T [

5 | -

el B

-l W

= R

Kontrol 100 mM/L 150 mML
Uygulama Gruplan

Sekil 6. Kontrol, 100 mM/L ve 150 mM/L aklonifen herbisiti uygulanmig 14 ginlik nohut bitkisinin
yapraklanndaki malondialdehit (MDA) icerigi (pmol/g FW).

T Kl orof il ve Karotinoid K-erifji

Kontr ol ve 100 mM/L ve 150 mM/ L aklonifen
yaprakl aréndaki total klorofkékvle 8o0odal gksat
76den el de edilen bulgulardan da anl akeéel
i-erifji czerinde °nemli et kil eri ol duju
fidelerin yaprakilaeeindiakde t®5 al vé&l %ab6I I
karotenoid miktaréenda ise 100 mM/L aklonifen
%5061 ék bir azal ma saptanérken; 150 mM/ L
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150 -
kR
=y i
.ﬁ".—-. 100 -
= E
o
5 D
o EE —
; 50-
°
0 7
150 mNVL

Uygulama Gruplan

Sekil 7. Kontrol, 100 mM/L ve 150 mM/L aklonifen herbisiti uygulanmig 14 ginlik nohut bitkisinin
yapraklanndaki total klorofil icerigi (pg/mL).

15+ kkk

104

54

Karotenoid igerigi
(Hg/mL)

Kontrol 100 mML 150 mML
Uygulama Gruplan

Sekil 8. Kontrol, 100 mM/L ve 150 mM/L aklonifen herbisiti uygulanmis 14 ginlik nohut bitkisinin
yapraklanndaki total karotenoid icerigi (pg/mL).

1 Katalaz (CAT) Enzimi Aktiv itesi

Kontr ol ve 100 mM/L ve 150 mM/ L aklonifen seri
yaprakl aréndaki CAT enzi mi aktiviteleri il e il
edilen bulgulara g°re, 100 mesEndga BBOkKiImMMEIrLi na
késméndaki enzim etkinlijJinin artmaséna raj men
akl oni fen uygul amal arénda enzim dejerlerinin Kk
kaydedildi.
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40-
L * ']
o1 =

Katalaz Enzim Aktivitesi
(Unit mg™' protein/dk)
ka
T

Kontrol 150 mM/L
Uygulama Gruplan

Sekil 9. Kontrol, 100 mM/L ve 150 mM/L aklonifen herbisiti uygulanmis 14 ginlik nohut bitkisinin
yapraklanndaki katalaz enzim aktivitesinin miktar (Unit mg'1 protein/dk).

1 Peroksidaz (POX) Enzimi Aktivitesi

Kontr ol ve 100 mM/L ve 150 mM/ L aklonifen seri
yaprakl aréndaki peroksidaz (POX) enzimi aktiwvit

106dan el de edilen Dbul géunlaar margalreel, okloanrsaaknt p ers
aktivitesinde ayné oranda artteéeje g°r ¢l mekted
yaprakl arénda ki POX aktivitesinin kontrole g°©
10).

20- kkk

|

=
o
o

Peroksidaz Enzim Aktivitesi
{Unit mg™" protein/dk)
—
<

150 mM/L
Uygulama Gruplan

Sekil 10. Kontrol, 100 mM/L ve 150 mM/L aklonifen herbisiti uygulanmis 14 ginlik nohut bitkisinin
yapraklanndaki peroksidaz enzim aktivitesinin miktan (Unit mg™ protein/dk).

T Glutatyon Red gnkAktvitesi( GR) Enz

48 saat boyunca kontrol, 100 mM/L ve 150 mM/ L a
berakéelan 14 g¢nl ¢k nohut fidelerinin yapraklar
ile ilbgi i veril er kekodode 1¢0degl dg st egi bdi .ar
konsantrasyonun vyapraklardaki GR aktivitelerirt
Uygul anan en y¢ksek ticari doz olan 150 mM/ L ak
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kontrol ile k&yaslddandsegém@ad wyapnanda birikim me
11).
ko
8- I {
dode
e
——
5_ 1

Glutatyon Rediiktaz
Enzim Aktivitesi
{Unit mg'? protein/dk)
s

Kontrol 100 mML 150 mM/L
Uygulama Gruplan

Sekil 11. Konfrel, 100 mM/L ve 150 mM/L aklonifen herbisiti uygulanmls; 14 gunlok nohut bitkisinin
yapraklanndaki gluiatyun rediiktaz enzim aktivitesinin miktan (Unit mg protemidk)

Tartéekma ve Sonu-

Nohut Dbitkisine aklonifen uygulamaséndan 48 sa
il e uygul amanén yapeéel dej é pi gnkeetkierifizyolejikve] i v e an
biyoki myasal y°nden incelenmiktir. Aklonifen gi
met aboli k yol akl aré ¢zerinden yabani otl ara et
il erl emel er. ve y¢ikesyd kn dmi kkti a rkdaal étcoed réeakk ay €ndan
bitkilerine karké wuzun s¢relii toksisiteye sahi
czerindeki olumsuz etkileri ile i1 gildi kaygeéel e
toksisitele i fotosentetik organizmal arén nor mal f onk
t¢egrlerinin (ROT) ol ukumu ve daha sonra oksidat
(1982) taraféndan yapeéelan ar akt ékr miadtai |deidfoennlialr
czerinde y¢ksek negatif etkinlik g°stermiktir

ajarmasé ve nekroz oluktuju tespit edilmiktir.

Far kl e konsantrasyonlarda hazérlanan aklonifer
fideler i nin morfolojik ve fizyolojik yanétlaré 48
b¢e¢yeme ve gelikmesindeki gerilemeler uygul amal |
bajl anméxkteéer . Daha sonraki g ¢ motmadekuruimagibi© zel | i k
belirtilerle canleél éklaréné yitirmeye baKIadéjé
edi |l en 14 geé¢nl ¢k nohut fidelerinin k°k ve g°v
yakl akék olarak biObimM/imhe dekkérfidledekl ar @kl Db
fazla etkilenmediJi ve b¢gyegme oranlarénda kont
belirlenmiktir (kekil 1 ve 3). Bu bul gul ar, Me
czerindel arygut ame&kafenin k°k ve g°vde uzunl uju

veriler ile de desteklemektedir.

Kok taze ajérl ek miktarl a
i se °nemli oranda bir alk
oranda azal ma saptaneéerke

re 100 mM/ L ve 150 mM/
ad miaf ggrf st ggmli ama s éndad
n 150 mM/ L akl oni f en L

ol arak %2261l ik bir i nhibisyon g°r¢l mgktgr . Taz

akl oni fen uygul amamet asmnlriak éynalal & rod @ selnukan has

il eri s¢ré¢l mektedir (Piasecki ve dij., 20186 a,
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Bu -alékmadan el de edilen sonu-I| a®al gkumunalel on
150 mM/L t ekvilkmiektttiirj.i Raeksapti t1 0e0OdmM/ L akl oni fen
oranénda inhibe etmiktir. Yapraklardaki MDA i -e
ol arak texkvik edildiiji:; 100 mM/ L ve 150 mM/ L kc
-ékt égnéd es a(pkte ki | 6) . Bu bulgul ar L u Kridukhi n ve d
aestivumL., Secale cereald.. kv., Estafeta tatarstanave Zea maysL. 'nin fidelerinin

yapraklarénda toksi k etkisinin ar eoksitanyou] dej & - a
toplam antioksidan aktivite, katalaz ve askor b;
g°stermektedir (Lukatkin dij., 2013) .

Fotosent ez yol aj e czeri 0 mM/ L vV e 150
yaprakl aréowmdaKki |tota&liki ve %4506l ik aza
mi ktarénda ise 100 mM/ L n uygulanan fi

n n
n
a
k en; 1 %4 0 6
e F her
o]

10
%5 7
oni f e

L
e

(o
-
QD
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S5 9
(9]
QD
©
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f

w =

I r
n bi n
in ki i-eriji, 1 m
el deé dabpPobBi De wien %
omadhgsrregnbaadtimikd okhoheant rasy
emi ktir ve PSII1I'de etklli k
(Al meida ve difj.
|, 100 mM/ L ve 150 mM/ L akl
ve GR enzi mi aktiviteleri
daki oenhayam kanmuikt ef e¢ kaki
rbisiti uygul anmék fideler
sinde %25 ve CAT aktivites
imerktagdr,r Ya@m&lt@&m mal arénda - al éKma
mi Ktir. Bu ar akt é Sanchararspd.'de SPBR, ICATqve askorbdte r b i s i |
ksidaz enzimlerinin artmaséna neden ol d I
Xve antioksidan enzim aktivitelerinin, 4
bitkisinin k°k ve yapraklarénda arté .
i nin v e y-m@alaklde lvea snetolaklar iler rausaenmei | ke edi |l diji
ada SOD, POX ve CAT enzim akimetoldklorel er i nde
it tedavisintmetblakhot eéheobdsiu hatidei si
&r ( Xi e v e lednihgdef pimd&/dh brdanizmalarytarle itkdlerih e r b i s i
kroorganizmasé ve dijer hayvanl ar) ¢ z¢
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Girik

Son d°nemlerde ¢l kemi zde akéré derecede inkaat
al anlarée araséndataédé&exkmbMegdanaedehenl|l makkent | e
end¢gstriyel atéklarén yanénda motorlu takeétl ar
gruplareée i-in tehlikel.@i boyutl ara ul akmék dur ui
deIiKemenseidnen ol maktadér. Ayréca dojada insaneén
birike bu ajér metall er besin zinciri yol uyl
durumlar ortaya -ékarmaktadeéerl ar.

Kurkunun fazlasée ké&mi begidevbkbisi heregkisbemrein
ol makta, v¢igcutta kadmiyum birikimi ise akciijer
dOJurmaktadér (Kahveciojlu ve ark., 2006) .

Diplotaenia Boi s s . Api aceae f abilotagn@aiké&defa Boiasiert (184) r ci n s |
t ar af & n d aDiplotdemiaa cachgdifalia Boiss.'e dayanan monotipik bir cins olarak

tanéemlandé (Pimenov ve ark., 2011) . Teéerkiyedde
(Diplotaenia bingolensisM. ¥ zt ¢ r k ,  eAh -Daiplotaemia échridifoliaBoiss.,
Diplotaenia hayridumaniiPimenov & Kljuykov, Diplotaenia turcicaPimenov & Kljuykov)
bulunmaktadér (Anonim 2019) .
Bitkisel ila-1ar; ev yapémé bitkisel -aylar v
beslenme al anl aré i-in kullanélan bitki kaynakl e ¢
dahil ol mak ¢zere ol duk-a aktif farmakol ojik bi
Tejin ve ar k., 2018) . Bu ¢(¢meanilede haset g? Bkt amEn
kull aném alané bul muktur (Annan ve ark., 2013;
% 65 ile 80"in birincil temel sajl ék hizmet.i 0
Sajl ék ¥rge¢t¢ ltnmrmatfiemd@WHO,apDej iemive ark., 2018
Diplotaeniat ¢ r | er i hal k araseéenda ¢Diplbtaecniaodachnydifdtia t ¢ ket i |
teréenegn Hakkari b°|gesinde toprak ¢ste¢ késmée il
hakl aneéep (acrae stiadieniem) gp aymiide kat éel er vV e y ur
yapél maktadeéer . Ayréca bitkinin yeni S¢rgenl er |
dindir mek i -in k °© k kéesmé suda kaynatélarak su
durumunda tazeloan s¢rgenl eri yenir. Bitkinin k°ok Kke&s
getirildi kten sonra kKeker hastal éjé tedavisi [
dej eri olup i1l kbaharda gen- s¢é¢rgenl llare Hak kar i
g°nderilerek de satél maktadér (Kaval ve Beh-et,
Diplotaenia bingolensi$ o k a | endemi k bir te¢grder Bu te¢r iloe
ki myasal yapéséyla alakalé yapélan -alékma son
tamf éndan el de edilen alt fraksiyonl ardaki hede
edi | mi kK e teéepta, farmakol oji de, kozmeti kte ve
i fade edil miktir (Gecibesler and Erdojan 2019).
Bu - al B.binged atn¢sri¢gsnen el ement anal iz yapélarak f
bul unma oranlaréna y°nelik dejerlendirmeler yarg
Materyal ve Metot
¢tal exma materyal i niD.bingdeasid ee ad @ mi® k nkeikr etr¢ ro | alka rur
°r neerkil 2017 yéléenda Bing©°l il kam dajéeéndan Dr .
S¢l eyman Mesut Pl NAR, ve Ar. Gor . H¢seyin EROJL
tekhis edildi kten sonra | aboratuvahbldnderig®!| gel i k
°J ¢t ¢l erek toz haline getirildikten sonra cam Kk
ve ark. (2018)06e g°re yapeéel mékteéer.
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Bulgular
¢al ékma mat e Dybmdolensig (o lgmnet @i anel ement anali zi so
ist¢ késme i -in 32 farklé element tespit edi | mi
xNSS) dejerleri hesapl anarak Tablo 16de veril mi
Tablo 1.D. bingolensid ¢ r ¢ ne-M&8i an&alCPz sonu-1 ar é
Li ppm B ppm Na ppm Mg ppm Al ppm P ppm K ppm Ca ppm
0 62RN0 34, 25N88, 48f|2210,4[1002,21002,8[4314,1[12742,2
6 1 4 1 8
Cr ppm Mn ppm Fe ppm Co ppm Ni ppm Cu ppm Zn ppm Ga ppm

140, 471870, 5

4,51r§|16 5 1,45KN0|6, 15N05, 11N0|1974KNK0,|3, 66NO0,
As ppm Se ppm Sr ppm Mo ppm Ag ppm Cd ppm In ppb Sn ppb
0,530 :°% %497 3084, 36N0[0, 51/01,80R0/100,98|71,36K0
Sb ppb Ba ppm La ppm Ce ppm Pt ppb Tl ppb Pb ppm Bi ppb
243,93

21,31K1,91N0|2 25N0,/]15, 13K20, 17K{0,68N0|9, 24KN0,

Sonu- ve Tartékma
Es ki tari hl erden g¢negmegze kadar bitkiler besl er
verici, rahatl atécé gi bi dej i ki k akmal-Ilaanrél maé nkau |
y°neli k tam bir tarih belirmek imk©nséz; ancak
Uzun yellar boyu yakanan deneme ve yanél mal ar
tedavisinde kull aneéel amielmd ceajdie O alrikrllée namma-tliar. |
bitkilerin hangi ki myasal ©°zellijinden dol ayeée e
ve y°nteme dayaleé -al ekmal ar yeréeteéel mektedir.
el ement i -eerfiakr kdnéalainzai- lialrl a kull anél an bitkile
ajer metal konsantrasyonlaré ve bunl arén sajl ek
Bu -al ékmada t¢rl eri hal k arDipo@enidcmsing aifdkal ol ar ak
endemi k [Diplotaehighingotehs@n n-MISCP | e el ement el analiz ye
analiz sonucunda el de edilen dejerlere bakél de
konsantrasyonl ar da zarar0.,66 DN@,bo 8 egeh, aZerlnetd4
Sn 71,36N0,02 ppm ve bakér Cu 5, 11N0, 74 dijer
88, 48N15, 62, K 4314, 18N0, 51, Fe 1870,53N0, 15,
oranl ar énén y ¢ ksek ol masé kéménbiankixdrmar ¢ Ee mein
bulunmayacajé d¢kenegl mektedir. Geci besl er ve E
-al exma sonucunda, i norgani k vV e organi k -%z¢
fraksiyonlardaki hedef ikincil metabolitler, istenena nl ar da i zol e edi |l mi kK ve
kozmeti kte ve dijer sajléek uygul amal arénda kull
edilen sonu-1lara paralel olarak sajlek a-ésén
I

gesterme&mnednf]
e

éeKasa pozitif et kisinin anl akeéeé
yéeréeteéel mesi g ekti]

I
r [ i yazarlar tarafeéendan ©°neri
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Abstract:

In the productiorand processing process of pistachio, which is produced with tons
in the world and produced in large quantities in our country, a great amount of
wastewater occurs. In this study, the wastewater obtained from the processing plant
of Siirt pistachio grownri Siirt was treated. Environmentally friendly, hydrothermal
oxidation method, was performed in the color removal of this wastewater. 73.41%
of color removal was achieved using 0.75 M eDat 365 K in the 30 min of
treatment time. CCD method was appliedthe optimisation of the method and the
ANOVA test was performed to evaluate the method parameters. The temperature
was found to be the most effective parameters following by concentratio®of H

F and R values were found to be 56.77 and 0.9808e&etvely.

Keywords:Pistachio processing plant wastewater, response surface methodology,
hydrothermal Oxidation

Introduction

Our water resources are limited and by polluting these waters quickly, we hear the signals of the
danger awaiting us. In der to meet the consumption needs unlimited production is carried out
as a result of numerous industrial activities. Processing of pistachio is one of these industrial
activities. Hundreds of thousands of tons of pistachio are produced around the waridled

has a very important place in the production [ibe The popularity of Siirt pistachio grown in

Siirt province is increasing day by day due to its cograged structure and positive health
effects[2]. However, it is reported that approximatél m? of water is required to process 1 ton

of pistachio in pistachio processing plants. The mentioned -masiess waters are formed as
wastewater in the processing plants. These waters, which contain high carbon content, chemical
oxygen demand, and phdit compounds, are mixed with soil and grotswiface waters directly

or through canalization system. In addition, it has been reported that these wastewaters with a
dark color form an oily layer on the surface of the water, threat the life of aquaditisnts by
preventing the passage of daylight and oxygen to the i@keherefore, environmentally
friendly methods are still needed to effectively treat the alnoestioned wastewaters.

Hydrothermal oxidation method, usingl.O, in the heated water emehment, is an
environmentally friendly method4:0,i s converted to LOH radicals
formed radicals attack to the target compound, causing it to dedr&d¢.is a chemometric

technique involving many design models. In this study, eentmposite design (CCD), one of

the most preferred models used in the response surface method (RSM), was used to optimize the
color removal process of pistachio processing wastewater and to evaluate the effects of the
method parameters on the removaldiéreliability and precision of the method were analysed

by ANOVA.
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Materials and Methods

Apparatus

Pistachio processing plant waste water was obtained local processing plant in Siirt/Turkey. Pure
water was prepared using GFL 2108 seriesO-Hwas obtaind from Merck (Darmstadt,
Germany)UV-Vis spectrophotometer (PerkinElmer Lambda 750), Memmert 60529 series water
bath with builtin shaker.

Method

Main wastewater obtained from the processing plant was diluted 10 times and used as stock in
the experimerst 50 mL of the stock was added into a beaker in each experiment following by the
addition of a specific volume ofJ@, demonstrated in Table 2. The obtained mixture was heated
and stirred at the same time using a water bath with-inuthaker (Memmert @29 series)

during the specific treatment time. Degradation experiments were carried out according to the
experimental design (Table 1) generated by CCD at five different oxidant concentrations (0.33
M, 0.50 M, 0.75 M, 1 M and 1.17 M), five different teerptures (281 K, 298 K, 323 K, 348 K

and 365 K) and five different treatment times (4.8 min, 15 min, 30 min, 45 min and 55.2 min). 10
mL of each treated sample at the end of the treatment time was stored at 277 K for UV
measurement and further analysis.IdCaemoval efficiency of the performed method was
evaluated by comparing the absorbance of treated samples to the absorbance of the stock solution
at 453 nm. Color removal percentages were calculated according to the equation given in previous
work and biefly demonstrated below (eq. 1) [4].

Color removal, % = &1 A)/(As)] x 100 (1)
As andA indicate the absorbance of stock and treated sample, respectively.

Table 1: Design of the independent variables used in the CCD model.
Ranges and Levels

Independent Variable Factors Y| 1 0 +1 Y
Concentration of oxidising agent X1 033 05 07 10 117
(M) 0 5 0

Temperature (K) X2 281 298 323 348 365
Treatment time (min) X3 4.8 15 30 45 55.2

Values of the independent experimental parameters (condéemtraft the oxidizing agent,
temperature and treatment time) and their interactions were determined and evaluated according
to CCD. Twenty experiments as shown in Table 2 with their parameters were obtained using the
design expert program (a version of 8.R), which includes many design models along with the
CCD method.

Results and Discussion

Table 2 demonstrates the values of the variables of the applied method along with the obtained
color removal percentages. Also, the effects of these variabldseaegponse (color removal
percentage) were investigated using CCD mo@elth the detailed statistical calculations
(ANOVA) and the 3D graphics of this program were used to evaluate the applied method in detail.
ANOVA examines the adequacy of the suggastedel [4]. Also, the CCD method presents a
theoretical equation indicating the correlation of response and independent variables (eq. 2).
Considering this equation, one can say that Temperati)ris (he most effective variable on the
response.

Y= 4434 + 3.854+ 14.6% + 3.58G + 0.6 &KX T 0.231%s + 1.76¢Xs +0.154:2 + 0.5%:? 1 0.001945> (2)
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Table 2: Experimental and predicted results of color removal values.

INS&

RUN e T e Y: _Response, Predicted Color
no. (M) (K) (min) Experimental Color Removal, %
Removal, %
1 0.5 348 45 59.42 60.78
2 0.75 323 30 43.97 44.34
3 0.75 365 30 73.41 70.63
4 0.75 323 4.8 35.59 38.31
5 1.17 323 30 51.13 51.25
6 0.75 323 30 44.53 44.34
7 0.75 323 55.2 51.99 50.36
8 0.75 323 30 43.19 44.34
9 0.75 323 30 46.45 44.34
10 0.75 281 30 17.42 21.30
11 1 348 45 66.88 69.37
12 0.5 298 45 29.94 29.28
13 0.5 348 15 49.33 49.63
14 1 348 15 59.26 59.15
15 1 298 15 34.12 31.98
16 1 298 45 36.25 35.17
17 0.75 323 30 43.46 44.34
18 0.75 323 30 44.65 44.34
19 0.5 298 15 28.43 25.16
20 0.33 323 30 37.32 38.29

According to Table 2, the highest and the lowest color removal rates were obtained at run 3 and
run 10, respectively, as 73.41% and 17.42%, respectively. When considering conditions under
which thesevalues are obtainedt, is seen that although the concentration of the oxidising agent

and treatment time are constant in both cases (0.75 M@f &hd 30 min treatment time), only
the increase in temperature results in an increase of more than 50%d.iimyaeldition, predicted

valuesseem to be quite compatible with experimental values.

Table 3: ANOVA results of the CCD model.

Source Sum of | Degrees of| Mean E Value p-value

Squares | freedom Square prob > F
Model 3349.88 9 372.21 56.77 <0.0001
X1 202.71 1 202.71 30.92 0.0002
X2 2938.12 1 2938.12 | 448.10 | <0.0001
X3 175.32 1 175.32 26.74 0.0004
X1X2 3.63 1 3.63 0.55 0.4739
X1X3 0.43 1 0.43 0.065 0.8036
X2X3 24.75 1 24.75 3.77 0.0807
Xa? 0.33 1 0.33 0.051 0.8264
X2? 4.72 1 4.72 0.72 0.4158
X3? 5.44x10° 1 5.44x10° | 8.2%10°% | 0.9978
Residual 65.57 10 6.56
Lack of Fit 58.76 5 11.75 8.63 0.0168
Pure Error 6.81 5 1.36
Cor Total 3415.45 19
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ANOVA results of obtained quadratic models are tabulated in Table 3. The 56.77 value-of the F
value of themodel indicates that the CCD model is significant. Only a 0.01 % chance, which
implies that Fvalue of this order could occur due to noise, was obtained. In additiqgnytiees

of the model were obtained to be lower than 0.001. This value implieotiverdence of the
used CCD model, so that it can be said for the other values less than 0.05.

Table 4: Regression Coefficients of the model.
Standard Deviatiorl Mean| PRESS| R? R%q | R%re | Adequate Precisiol

2.56 44.84| 457.90| 0.9808| 0.9635| 0.8659 27.248

Regression coefficients of the CCD model are tabulated in Table 4. Standard deviation and mean
values were found to be 2.56 and 44.84, respectively. The obtained 457.90 value of predicted
residual sum of squares value (PRESS) indicates the fit of the mitidelach point in the design.

In addition, coefficient of determinatioiRf), adjusted R (R%q) and predicted R (R%o)

values were found to be quite close to each othe0.8808,0.9635and 0.8659,
respectively.The adequate precisiovalue, which ishe measurement of the sigial

noise ratio and is expected to be greater than 4, was determined as 27.248.

0,
80 . Color Removal, %

73.41
17.42

Predicted
o 98] LN wh N ~J
o o (an) fa] o o

N
o

0 20 30 40 50 60 70 80
Actual
Figure 1: Relation between the actual and predicted values

The relation between the actual and predicted color removal values was deradristRigure
1. This figure indicates thagxperimental and provided values are in good compliance. Also, this
is supported by the accordance between the agives R?, R%q andR?yrevalues.
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Color Removal, %
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Figure 2: Cube plot of the model

Figure 1 shows the edicted values color removal of the subjected wastewater for the
combination of the lowest and the highest levels each system variables. It is possible to assess
response and predict the possible removal percentage at the specific system variables in the
working levels. 25.16% of color removal can be increased to 49.63% by increasing the
temperature from 298 K to 348 K and keeping other conditions constant. Also, under conditions
where 25.16 % yield is obtained, simply doubling the concentration,@$ ksults in a 10%
increase in yield.

Conclusions

Color removal of the pistachio processing plant wastewater was achieved by environmentally
friendly hydrothermal oxidation method. Over 70%of color removal was achieved. The effect of
the method parameters dne removal rates was evaluated using the CCD method. It was
determined that the applied temperature is the most effective parameter. Since temperature is the
most effective parameter, it is necessary to carry out further studies with new methodd that wil
allow a higher temperature to be applied.
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Ergenl erde ¥f ke Kfade Tarzl a

Mehmet DALKIeLTEMEL Veys

Karamanojlu Mehmetbey | niversitesi, Beden EJitimi v
¥zet
Bu araktérmanén amacé, spor yapan ergen |lise °f
gore farkl él akeép farkl él akmadeéejmormdéee|l brt anyfia e k 0 e
y°ntemlerinden beti msel niteliktedir. ArakKkter me
°Trenim @g22eKadbB )&i $86 °Er kalki sAr aoxltuekrtmarynaa kktaat dé
°rnekl em gr ubunun r°lfeknemeds;Bzueayniaegré ynki GnALT)OIt maaf é n d .
arasé ergenler i-in Jgeghn( ROONV)| ¢emr ah€haanvd:;B&yv
Ergen ¥fke Dejerlendirme ¥I| -eAARS) K WAldlodraslcrm& ikt A
¥l -¢mleringj éh@emmaluydun ol up ol madéjasre& | dle !l ir
(skewnesk ur t osi s) nor mal | i k Bdnarj seriawnda isg-esivd On&k ul | an é |
way-Anova testleri uygul anméxkt eéer . FaBheféva kaynafj
TamhaneT.t est |l eri ndAr baekél mayaéekat élan | ise °jJrenc
ortalamalase (Ort. =81, 86), ergen °fke d¢zeyl F
(Ort.=10, 93) , tepki sel °f ke puan otwbalammaee (
(Ort.=45,60) d¢kek seviyelerde ol duju syl enel
Cinsiyet, okul t¢greg ve °fJrenim glPrdegjeée sénéef tg
bul unurken, dijer dejikhBkkeohamamekgere anl aml é& ¢k

Anahtar Kelimeler: ¥ f k e, Ergen, Spor

Anger E x p r e Stgles mAdolescents

Abstract

The aim of the study examined the A&ndevels of sutudents studying at high schools in Karaman.

One hundred fifty eight students (22 females & 136 malesated from high schollén order to

det ermi ne st udAngerSdle" develpped forlthe aine df adolesents between 11

19y ear ol d by Burney (2001) and -Teaghm@X0®dast o Tur Kk
used to measur e st ud &uortosisdormaattygdistributioretesewas usedSk e wn e
to determine whether the measurements were appropriate for normal tsiril®o, tTest and

One way- Anova tests were applied because of normal distribution. For the Post Hock, Sheff and
Tamhane T2 tests were used to determine the source of the difféFarcgean total score of

anger (mean = 81.86), mean scores of instrdal@nger level sudimensions (mean = 10.93),

reactive anger score mean (mean = 40.32) and anger control score The mean (mean = 45.60) can

be said to be low. According to personal traits, there was a significant difference between
adolescents' type of Isool, class and gender and no significant difference according to other

variables.

Keywords: Anger, Adolescent, Sport
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Girik

¥fke, bireyin dojumdan sahip olduju ve dojdukt a
karkél akél an, air skanmégeéeémddumgdmlt eril en ol duk- a
sal dérganl éjée ve «kiddeti ol mayan, hayata dair ¢
dij , 2016) . Her insanda ol an °f ke, i fade edilii
burada bakl amaktader . Ej er °f ke i fade Kekl i

yakanmaktadéer ¥fke ifade tarzlaréna bakeél déj énc
°f ke i-e vurumu, °fke déka vurumu ve °fke kontr
Ergenl ik, kikide bakta biyolojik ol mak ¢zere ps
d°neminden yetikkinlik d°nemine dojru giden bir
bu d°nemde kikide fiziksglali duenmdatnumged i i mee lk
sorunla karkél akél maktadeéer (Cromer, 2011) . Bir
i -in bebekl ik, -ocukl!l uk, ergenli k ve yetickkinli
kazandeéer él mas & d Saalkme k tvee Gardiner, 2004) . B L
engell enmesinin en doj al yolu spordur. Buna il
yol dur. Geliktirilen spor insanlaréen daha sajl é
birr ol ¢ ol an spor ¢l kemizde gelikmik ¢l kelere na
Spor, kikinin fiziken, bedenen ve ruhen mutlu
tarzedér (Duman, 2009) . Hem sosyale lmemmakttaad@lr
(A- ékada, 1994, Duman, 20009) . Bug¢n spora baké
i -inde, ki kil ik gel i ki mi nde, rahatl at éceé seyir
arzusunu ortaya -eéekar amydinsismljil ralyia nk iokiuyi i mu tnldu
hareketler be¢tenegder. ¥zellikle -ocuklarda fi zi
etmektedir (Starner ve Peters, 2004). ¥jrenim c

ayré d¢kenmekneekd i ge r(eYké&pdéa&r esm,y exs0 h3)e. sosyall eker

daha iyi il kki kur maséné sajlayacak, stresl e
(Duman, 2009).

Son zamanl arda, ergenler arasénda eoleuldl®anr¢dka o
davraneéexl ar g%zl emlenmektedir. Bu durum i nsanl
aileler hem de °Jrenciler bu durumdan ol duk-a «
bul unabilir. Spor ile byardémei saemebalECcé ¥nse
ve saldérganlék i-erisinde olan ergenlerin ter
yapeéel ép engel l enmesi sajl anabilir. Bu sonu-1 a
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d¢zenlenmeli ve ortraddmankarod®d @mmasé i -in °neml

nedenl e bu -alékmanén yapél masé gereji duyul mu K

Arakt érma Model i

Bu araxkt ér ma, beti msel bi-imde bir -aleéexmader.
dejerl erin itmolpdamamsais éyve betnul maséna ol anak saj
(Begyekoztegrk, 2010) .

Arakteérma Grubu

Arakt ér ma g2r0u2Ou nEjjirteiOni® Yeéel & Karaman Mil | EJ it
Liselerin 9., 10. , 11. v e Lide8i,. Meskek hisedi, |Amadokin da ©°j r

Lisesi ve KmamohdtaimpadlsiBs €9 irmankctiad ér .

Tablol. Araktérmaya Kateéelan ¥rneklem Grubunun Okul

n %
Kmam Hat i 51 32,3
Okul : —
Spor Lisesi 107 67,7
1. Seneée 61 38,6
2. Sene 15 9,5
Séneé 3. Séné 59 37,3
4. Sene 23 14,6
Verilerin Toplanmaseé
KIl'k ol arak araktérmanén amacéna ilikkin mevcut
kekilde verilmiktir. B°ylece konu hahkdkeénda teo
Burney tldid af gnadaarasé ergenl er i-fogamt agredfi&kndan | e

T¢rk-eye uyarl anan Ergen ¥f ke Dejer |-RARS)Ii r me ¥ -

il e kateéel émcél areén ki ki slellamé@llngéddteari n(i Adlogpd avrea k

Veri Topl ama Ara-1| ar e
Araktérma ile il gili belirl enen ama-1lara ul ak:
séraséyla akajéda verilmiktir:
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Ki ki sel Bil gi For mu

Karaman Mil | Efjitim M&peehigmemgéere8aj Il&8LI°Y aleal
°czellikleri hakkénda bilgi toplamak ve arakteérn
araktérmacé taraféndan 14 sorudan olukan bil gi

Ergen ¥fke Dejerlendirme ¥I-eji (AARS)

Ergen ¥fkéebDdirme ¥I| -eji (AARS) , Ameri ka Birle
DeAnna McKinnieBur ney, taraféndan on bir ile on doku:
(Kénnee&JdJeffrey, 2001). Araktérmacélnemelérin °f ke Kk
kapsaménda izl eme -aléekmalaréne ye¢resgtebil meler
yirmi ¢- yakéna kadar bireyler dohil edil mik, e
ni hai uygul anabilir yakésmpadharwerbumgutar. vé&,
-al ékxmal arénda orijinalindeki gi bi k-Ergelk b r ma
¥f ke Dejerlendirme ¥I-eji kull anél mekt ér . ¥I| --ek

(instrument Bk khogerdl yevé@ftoplam °fke ol mak ¢z
edilmektedir.

1. Tepki sel °f ke (Nmadde= 20): Kor ku, tehdit v
sinirli, ani tepkidir.

2. Ara-sal °f ke (Nmadde= 8)éyl Rl amlnéu,- | iantaenk Igie ch

tepkiyi tetikleyen negatif bir duygudur.

3. ¥fke kontrolg¢ (anger control) (Nmadde= 13)
ve davranéksal bir metottur.

Ergen ¥f ke De] eAARS@nirmeo ¥ihj-igfgalenfi od mbn§ini ve

sajlamak i-in bex akamaleé bir -alékma yapeéel mékt
Kérk bir maddel i k AARSO6nin ge-erlilifi ve (g¢v
Gevenirlilik incelemeletienttege-etluitlairjliel ghap &lem
sekizinci sénefl ar (N=2171)Y.92)nacasabdah doboka
oni ki nci senéeflar (N=2013) i-in ise (.81) ile (
Test tekrar testcgrgpvearklielizpmankbar daraywmé@ gru
edi |l mektedir (Tabachnick&Fidell, 2001) . Ergen
Rating Scalee AARS) d6nin T¢rk-e ver sAgylommunue-to§aayv khi F et
taraféndafhsyamélvmedti gr., 2009) .

Yapel mék ol an bu -al ékmanén, i - tutarl élek (Croc
i -in .92, Ar a- s al °f ke i -in . 84, tepki sel °f k
bul unmuktur .
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Verilerin Analizi
Verilerinanal i zi ve dejerlendiril mesi akamasénda; Y

dé¢zenlenmi k Spss 25.0 for windows paket progr al

ki kKi sel bil gilerinin daj él éml ar én éa nbéell mérkl teéme. k
¥l -¢mlerin, nor mal daj él éma uygun -boalsuépk | @ k mad
(skewnesk ur t osi s) nor mal | i k daj e |-Bams étkskesiess (kul | an
kurtosis) teknijine g°re topleamiAvYfakes ave ¥ékgen T
¥fke ve ¥fke Kontrol) i-1in wanansenouada isétestnel daj el ¢
Oneway-Anova testl eri uygul anmexkter . F8hefkve n kayna]
TamhaneTb a k él mékt ér .

Tablo 2. Ar a kK taéK artag/l an Bireyfllwei nAlTtopBawyutl ar éna

Skewness/Kurtosis Normallik Testi

Ara-sal Tepkise ¥fke Ko Topl am

n 158 158 158 158
Skewness  (,607)- (,L193)  (,450)- (,193)  (-,277)- (,193)  (,499)- (,193)
Kurtosis (-,398)71 (,384) (-,063)i (,384) (,856)T (,384) (,262)i (,384)

Tablo 26 yerlakhélod&jeé nPdla- e] i alt boyutl ar é&ndan

kontr ol ve ©°f ke t kepmessfu rbtooysuitsu nrmo ri mha Iklkii kn tSe st S

°f kee °vf ke a-lt 5boyethar & ol duju i-in normal daj el
BULGULAR
Arakteérma Grubunun Ki ki sel ¥zellikleri
Arakt érmaya kateéelan °jrencilerin demografik ©°z
veril mi ktir.
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Tablo3.Ar akt ér maya Kateélan ¥rneklem Grubunun Demog

Kat él émcél ar én n %
Cinsiyet Kadeén 22 13,9
Erkek 136 86,1
v 131 4 Y a K 11 7,0
ak 1516 Yack 65 41,1
1771 8 Yak 82 51,9
Kma m pHisesi i 51 32,3
Okul ~Tere Spor Lisesi 107 67,7
1 Séneéf 61 38,6
Senaf 2. S(:en(:ef 15 9,5
3. Sénef 59 37,3
4 Séneéf 23 14,6
Dezenl i Spor Evet_ 128 81,0
Hayeér 30 19,0
Beyceckkehi 11 7,0
Yakaméneén ¢oju Kl 118 74,7
Yerl ekim Ye KI - e 18 11,4
K° vy /aKkaa s 11 7,0
0-1000 30 19,0
. . 1001-2000 55 34,8
Aile Gelir Durumu 50013000 37 203
3001 ve + 41 25,9
Bok Zaman Dej e Her Zaman 19 12,0
G¢-1 ¢k ¢ekm _Bazer_l 85 53,8
Hi -bir Za 54 34,2

Tablo 26 ye bakéldéejénd2a,kiChiins( %23, ejkakemi nk
(%86, 1) erkek katel émcéedan ol ukmak4averk .ar Kaé el
ki ki (%6, lak b asée 6-b8kyak &pdde 182viki &7 ( %51, ¢

Ok ul t ¢r ¢e dgejriek kietmaimm hatip | i sesi mezunu ol an ©°
Il i sesi mezunu °Jrencilerin 107 ki Ki (%67, 7) de
(%38,6) 1. senéf, 15 kiki (%9,5) 2.t éeSlégmmecféedabm K
olukmaktadér. D¢zenli spor yapma dejikkenine g°©
hayér spor yapméyorum demi klerdir. Yakaméneén -c
11 kiki (%7,0) be¢yekke®wltr, 40 181 ké kve (27 4k i70i0 i (1%
yakaménén -ojunu ge-irdiklerini s°ylemixktir. Ai

01000 TL, 55 k2@O0OO0O(WB4, 82 EkBAQO(WROy8)420@1LKi
3001ve ¢zeriktegdliirr,r Bloke Zatmmen Dej erl endirmede G¢
19 ki Ki (%12, 0) her zaman i kKaretlerken, 85 ki

cevabeé vermi kKl erdir .

(0]
>
D
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Tablo4d. Katéel émcél arén Toplam ¥f keSovreu -¥lfakree Al't Bo)

n Ort. Ss Min Max
Ar a- sal 158 10,9367 4,27209 8,00 24,00
Tepki se 158 40,3228 11,95121 20,00 80,00
¥f ke Ko 158 456013 6,60143 13,00 52,00
Topl am 158 81,8608 19,06090 41,00 164,00

Tabl o 46de kat él°o&nrkeeé |baoryéunt ug evree |°%ifnkee aailtt boyut |l a

incel enmi ktir. Bu inceleme sonucunda; Arakt érm
boyutuna ait puan ortalamalasé Ort.=81,86 ile t
altboyut ar éndan ara-sal ©°fke duygusu puan ortal ama:
°f ke duygusu alt boyut puan ortalamasé Ort. =40

alt boyut puan ortalamasé Iise Omak+4a48e660 yine c

Tablo5.S¢r ekl i ¥fke ve ¥fke Kfade Tarz ¥ -eji Alt
Dejikkenine G°re Farkl éelakeép Farkl él akmadej éne
Sonu-1ar é
t Testi
Puan  Gruplar N Ort. Ss Shg t Sd p
Ar a - Kadeé 22 922727 17,42243 3,71447 3,35 156 ,001*

¥f ke Erkek 136 80,1765 18,83570 1,61515 3
Tepkisel Kadé 22 13,6818 3,82207 81487 311
¥f ke Erkek 136 10,4926 4,18639 35898 O

¥fke Kadé 22 47,5000 9,15865 1,963
Kontrol _ Erkek 136 39,1618 11,97109 102651 '+ 196 .709
Genel Kadé 22 310909 625573 1,33373 2,82

156 ,002*

¥f ke Erkek 136 30,5221 6,67440 57233 2 156 ,005*

*p<0,05

Tabl o 56te g°re¢ldejé gibi, °rnekl elni ol ukt
boyutl aréna ait puanl arénén °jJrencilerin cinsi
gestermedijini belirl emek amacéyl a ger-eklexktir
boyutunun cinsiyet dej i kK kaernaisnéen dgakri e farrikt niesttiakt i

anl aml é b u42,822,mp<i0y) ur SP z konusu farkl el ék er ke

ger -ekl ekmi ktir.

¥f ke al't boyutl aréndan ara-sal °f ke boyutu

ortal amal ar é drnasséekdaeKki ofl arla k F386(d @109 & B kunmu

konusu farklelek erkek ©°jrencilerin | ehine ger -
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¥f ke al't boyutlaréndan tepkisel °f ke boyut
ortalamal aré araseéndaliml é abk | tr&lhda p4091t. i KSE°ez ol &
konusu farkl éelek erkek °jrencilerin |l ehine ger -
Tablo6.S¢r ekl i ¥fke ve ¥fke Kfade Tarz ¥I|-eji Alt
Dejikkenine G°re Farkl éelareep Fapkl ahaBmpéeseneéc
Sonu-1|ar e
t Testi
Puan Gruplar N Ort. Ss Shg t Sd p
A Kmam H: 51 88,6471 19,06916 2,67022 317
vk eS Lisesi g 156 ,002*
Spor Lisesi 107 78,6262 18,27232 1,76645
Tepkisel Kmam H: 51 13,4118 4,11911 57679 547
ke Lisesi ;" 156 ,000*
Spor Lisesi 107  9,7570 3,83096  ,37035
Kmam Hi 51 44,3725 11,02173 1,54335
Kéénftmkl e Lisesi >0 156 ,003*
Spor Lisesi 107 38,3925 11,94149 1,15443
Genel Kmam H: 51 30,8627 6,63029 ,92843
viKe Lisesi 343 156 ,732
Spor Lisesi 107 30,4766 6,61523 ,63952
*p<0,05
Tabl o 66da g°r¢l dejé gibi, °rnekl emi ol ukt
boyutl aréna ait puanlarénén °jrencilerpn okul t
g°stermedijini belirlemek amaceéeyla ger-eklexkti
boyutl aréndan ara-sal °f ke boyutunun okul t ¢r

araséndaki fark i statist=3Kg pd.05.0 R° za kk camu saunl féa rbk
spor lisesi °Jrencileri l ehine ger-eklekmiktir.

¥f ke alt boyutl aréndan tepkisel °f ke boyut L
ortal amal ar é araséndaki far k t=%47la p<d0§t. i kSCez ol ¢
konusudr kl él ék spor lisesi °Jrencileri l ehine ger

¥f ke alt boyutl aréndan °fke kontrol boyut ur
ortal amal ar é araséndaki far k t=300l5 pd09t. i kS ez ol ¢

konusu far«e¢é¢eil ekjseociler. | ehine ger-ekl ekmi kKt
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Tablo 7. ¥f ke ¥l -eji Puanl ar énén Senef Deji kkeni ne
Belirlemek | zere Yapélan Tek Y°nl ¢ Varyans Anal
f, X ve ss Anova Sonu-1I|lare
Gru N Ort. ss  Var. K. KT Sd KO F p
Puan
61 7562 16,3 2,09 G. 9881,25 3 3293,75 10,7 ,000
4 Ar as 3 5 *
15 9466 229 592 G. K 471596 154 306,232
Genel 4 7
¥f ke 59 7947 144 1,87 Toplam 570409 157
0 3
23 96,17 23,0 481
9
61 913 281 36 G. 616,93 3 205,644 14,0 ,000
A Ar as 8 *
¥rfak-‘ 15 14,13 501 1,29 G. K 224843 154 14,600
' 59 1067 3,99 ,52 Toplam 286536 157
23 1430 4,74 98
61 36,96 10,8 1,39 G. 3190,27 3 1063,42 8,51 ,000
7 Ar as 3 *
15 47,73 141 364 G. K 192342 154 124,898
Tepkise 2 6
Il ¥f 59 38,72 9,73 1,26 Toplam 224245 157
3
23 48,47 13,2 2,76
4
61 2952 7,12 91 G. 339,060 3 113,020 2,67 ,059
Ar as
Yok 15 32,80 6,79 1,75 G. K 6502,82 154 42,226
0
Kontrol —59~30,06 539 70 Toplam 684188 157
0
23 3339 7,15 1,49
Tabl o 706de g°re¢lebilecefji iczer e, °f ke ©°1I -eji a
anlamlé bir farkleleéek g°sterip g°stermediJini

analizi (ANOVA) sonucund® € mrgfa r é nén aritmeti k ortal amal ar é
olarak anlamlée bulunmuktur (p<. 05). Bu ikl emin
farkl él ] én hangi gruplardan kayn-dck analil €] éné &
tekni klielrminetige- ANOVA -lsomk aseklhangir élsakt err
kull anél acajéna karar vermek i-in °ncelikle Le\
homojen olup ol madéejé hipotezi Ssénanmé, varya

Bunun ¢(zerine varyanslarén homojen ol masé duru
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karkél akt érma tekniJi tercih edilmixktir. Scheff
hataya karké duyarl é ol masée#arkeélGehtekmakangal i

akajéda sunul muktur .

Tablo 7. 1.¥f ke ¥I| -ej i Puanl arénén Seénef Deji kkenin
Farkl él aktéjene Belirlemek | zere Yapélan Tek Y
Hock Scheffe Testi Sonu-1aré
Yak (i) VYak (]j)
2. Seéneé -10,76612
Tepkisel. Sén 3. Séneé-1,76160
4. Senéf -1151105
2. Seéneé -500219
Ara-sall. Sén 3. Séneé-154682
4. Senéf -517320
2. Seéneé -19,04372
Toplam 1. Sén 3. Séné -3,85163
4. Senéf -20,55096
¥f ke ¥I| -eji puanl arénén séenef deji kkenine ger

belirl emek ¢zere yapélan t ek vy°%HotksScheffategstians ana

sonucunda 1. Sénéfe Y9jr cseoaiEefePinenc2] esémef gdre
daha az ol duju, 1. Séneéef °frencilerinin 2. Se
d¢zeylerinin daha az olduju ve 1. Senéef ©°Jrenc

toplamh¢2elkéerinin daha az ol duju anl akeél makt adeé

TARTI kMA VE SONU¢
¥Jrencil erer gueyngu¥fahb&¥¥) - sjoinu-1 arée ve ¢zerinde
akajéda sunul muktur .
Sonu-lar dojrultusunda;
Genel anl amda °jJrencil erailn geonyeault Odfikzee yd ¢z d ynli enr |

Tepki sel ¥fke ve ¥fke Kontrol) d¢k¢gk seviyede

futsalcelarla yapmék ol duju -alékmanén sonu-1 a
°f ke i - e, °f ke edeokamad gk ¢nkevseavi y-ead é Kk may € dest
anl akél makt adér okTé mslpovré aarelna katE8)xan | ise °jr
belirl enmesi i si ml i -al éeékxkmaséna g°re ergenleri
ara-kalvéftepkisel °fke d¢gzeylerinin degkegk sevi
°f ke kontrol d¢zeylerinin mevcut -al eéxmaya g°.
destekl emedi ] i anl akél maktader . Yi neolTdeunjeul 6 i n
- al éskgmmae k| i °f ke puan ortal amasénén , i -e wvuru
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ol maseé mevcut -al exmayeé destekl er nitelikte 0
ortalamasénén (Ort.=15.31) i snad yd ¢k ¢pkardad reilll a ki Ige
s%yl enTeebnmelli rve ark. é6nén (2017) cnhiversite spor
rekreasyon aktivitelerine katélan ©°jJrenciler é
seviyede s¢rekli defzleg) ePihe sabi peold@dmalaar é mev
nitelikte bir -alékma ol duju anl akél maktader .

Araktérmaya kateélan °Jrencilerin yak, aile geli
ge-irdifji yboke wiammawnerdie] ee llema i d e the legrglndlrgik - ¢
istati ksel ol arak anl amlAkmpémarf av&k éar lol ona@mre] €2
ej i ti mi ve spor y¢ksek okulu ©°jJrencilerinin sg¢
konul u - al @k mas é nydaak ddeekja kvkuernuilnaen g°°frkee daen| aml &€ b
-al ekxmayl a paral el l ik glstermedijini, fakat [
bulunamamasé ise yapeéelan -aléexkmayla paralellik

Arakt érmaya &raitrel ahkeéejwvenciflke al't boyut d¢zey

deji kkeni a-éséndan anlamleée bir fark bulunmukt
ara-sal °fke ve tepkisel °f ke boyutlaré d¢zeyl
°fmei l erin her boyutta kadéen ©°jJjrencilere oranla

Bununda sebebinin erkekl erin kadénl ar a oranl a

czerinde °nemli bir 8okt ahnoiénwvelodu) k uybaspeyel ke nod bdiul
-al ékmaya g°re ©°fkenin belirtilerd:i y°n¢égnden ke
mevcut -al ekxkmayé destekler¥zpniteki kvtee Deelmia ] &€
orta°jretim ©°jJrencildeirkilneirni ©°-fakleé kgntail lalr @midrai, iem d
°fJrencilere g°re ©°fke puanlarénén daha vy¢iksek
paralellik g°stermemektedir.

Araktérmaya katélan ©°jJrencilerin °fkekkveeni®f ke e
a-éséndan anlamlé bir fark bulunmuxtur. Bu farl
°f ke ve genel ©°fke boyutlaré d¢zeyinde ol duju a
2. Ve 4. Senéf °jJrencikerinepbiraal a®°dlabdavazgan:g
sahip olduklaré sonucuna vareél méxkteéer. Bu sonu-
teredd¢tl ¢ yakl akteklarée seéneéf ilerledik-e bu
bulgularla benzer otaa k ¥zy¢r ek ve Demiray (2010) -al €Kk ma
ergenlerin 16 ve 17 yakéndakilere g°re s¢rekli
belirl emiklerdir.

Araktérmaya katélan °jJrencilerindi Pfhkee,veokRulket
deji kkeni a-éséndan anlamlé bir fark bulunmuktu
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tepkisel °fke ve ©°fke kontrol boyutl aré d¢zeyir
°Trencil eri i mam immaet igP rlei sdeashia °ajzr erfckielyee ar a- o
tepki sel °f ke sergiledikleri sonucuna varéeler ki
°fJrencilerinin daha kontroll¢ olduju anl akél ma

s®ylile.n&ibvri kaya ve dij. (2019) yapméxk ol duju -

deji kkensipoe ¢$Isesi °Jrencilerinin meslek | ises|
tepki sel °fke d¢zeylerinin daha kflisess veamam| duj u,
hatip | i sesi °Trencilerine gere ara-sal °f ke
°Jrencilerinin meslek |isesi ve imam hatip |ise
yé¢ksek ol duju ve son dldriranrmediek lisésinve imanphatip lisesi s e s i 0
°fJrencilerine g°re ©°fke d¢zeylerinin daha y¢ks
dojrultusunda mevcut -aléekmayeé destekler niteld]
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Abstract: Spectroscopic ellipsometry (SE) which is very surface sensitive an optical
technique is widely used to characterize thickness, refractive index, extinction
coefficient and dter material properties. In this work, ZnO films were grown for
various pH values using ultrasonic spray pyrolysis (USP) and effect of pH of
precursor solution on optical parameters. The reflections, optical constants
(refractive index and extinction cokefént) and film thickness of ZnO films were
obtained using spectroscopic ellipsometry. The optical constants and the thickness
of the film were determined by fitting the spectroscopic ellipsometric data the

wave range from 40000 nm. Transmittanceand absorbance spectra were
investigated by UV spectrophotometer. Besides, the experimental transmittances
spectra can be fitted in terms Murmannds exact
and optical constants obtained spectroscopic ellipsometry model, tAks optical

band gap of ZnO films and band tailing resulting from defect or impurities was
determined by analysis of the absorption coefficient. The effects of pH values of
precursor solution on the optical parameters of ZnO films were discussed.

Keywords: Spectroscopic ellipsomerty, ZnO films, Ultrasonic spray pyrolysis,
Optical parameters

1. Introduction

Recently, zinc oxide (ZnO) films which are metal oxide semiconductor have been widely studied
and received considerable attention due to theicalnd electrical properties. ZnO is a notable
compound exhibiting a wide variety of interesting applications in photovoltaic solar cells, gas
sensors, phototransistors optical heaters and other optoelectronic dev@eZiD is a wide

band gap nostoichiometric ntype semiconductor with a low resistivity and high transmittance

in the visible region in thin film form. Therefore, the band gap of 3.3 eV is large enough to
transmit most of the terrestrial sunlight, and optical transmission is high lewavhole solar
spectrum [10] and ZnO films are promising alternatives to ITO [11]. Various growth techniques,
including pulsed laser deposition [12], chemical vapour deposition [13], RF/DC magnetron
sputtering [14], sélgel method [15], and spray pyroly$i$], have been employed to obtain pure
ZnO films on various substrates. Amongs all the deposition techniques, spray pyrolysis is a
simple, economical, doping materials, reproducibility and suitable.

Because of the importance of the optical propertiesenficonductors, primarily their refractive
indices, absorption coefficients, and energy gaps, many experiments such as transmission and
reflection spectra, have been carried out in the past to measure these quantities for ZnO films.
However, spectroscopmlipsometry (SE), known for its precision and riestructiveness, by
measuring the change in the polarization state of the light reflected off the surface of the film. In
addition, the film thickness can also be determined precisely. Spectroscogioradipy has been
recently used to determine the optical functions of ZnO film$22}. But up to now, however,
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few studies have been reported to extract the optical constants of ZnO films by spectroscopic
ellipsometry.

In this paper, we used an Ultraso Spray Pyrolysis (USP) technique for preparing the ZnO films

at different pH values and focus on the optical parameters (thickness and optical constants) of

ZnO films in terms of spectroscopic ellipsometry by using Catdtipach model. Also, the

experimte nt al transmittance spectra can be fitted i
fitted thickness and optical constants obtained spectroscopic ellipsometry model. At the same

time, effect of the pH value of precursor solution on the optical paranoétZn®© films was also

paid attention.

2. Experimental Details

ZnO films were deposited by ultrasonic spray pyrolysis (USP) technique. Details of the USP
technique were given in our previous works-&. A total of 0.1 M solution of zinc acetate
dehydratgZn(CHs;COO0)2.H,0] diluted in methanol and deionized water (3:1) was used for all
the films. The pH of the agrepared ZnAc solution was measured as 6.9. Acetic acid was added
to ZnAc solution drop by drop under constant stirring until the pH valuebedds; 4.5, 3.5 and

3.2 and the films obtained are called ZnO1, Zn0O2, Zn0O3, Zn0O4 and ZnO5, respectively. The
obtained spraying solutions were mixed and heated aC3@r 1 h with a magnetic mixer to
prevent sedimentation. ZnO films were produced atagulb at e t empeC,andthe e of 32
substrate temperature has been measured using atoinstantan thermocouple. Totally 100 ml

of solution was sprayed onto glass substrates during 20 min. The solution flow rate was kept at 5
ml.min"! and controlled by a flow meter and air (1 bar) was used as the carrier gas.

SE measurements were carried out by SC620 Spectroscopic Ellipsometer over a spectrum range
250-2300 nm. But, the investigation of ZnO films were performed in the wavelengib 40®

900 nm. This wavelength range corresponds to a region where all films are transparent or weakly
absorbing. So, CauchHyrbach model can be applied to these films in this wavelength range. The
data were acquired at angle of incidence of. Zl measwements were conducted at room
temperature. The thicknesses, reflections and optical constants (refractivenjratek €xtinction
coefficient K)) of the films were obtained by analyzing the measured ellipsometric spectra
through the Cauchirbach modelTransmittance and absorbance spectra of the films were taken
by Perkin Elmer UV/VIS Lambda 2S Spectrophotometer at normal incidence of light and in a
wavelength range. between 300 and 800 nm. Optical band gap values of the films were calculated
using optcal method and band tailing was investigated using absorption coefficient spectra.

3. Results and discussion

Spectroscopic ellipsometry (SE) is one of the most analytic techniques in material
characterization. This technique is generally used for deteromnaf material thickness and
optical parameters. It is a nalestructive and contactless optical technique. The basic working
logic of this technique is:

- Light is sent to the material surface at certain angles

- Light is reflected from the material surface

- As this occurs, the change in the polarization of the light is detected
- Thus gives information about the layers.

Thus, ellipsometric data is obtained (Fig. 1).
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—> 7ZnO film

—> Glass substrate

Figure 1. The Air/znOfilm/Glass and SE modeling

SE is widely used to the film thicknessdeoptic parameters, especially semiconductors. Besides,

SE can be used to characterize composition, roughness, crystalline nature and other material
properties [2631]. In SE measurements, there are two basic parameters calledgiatd ©si

(Q )whichdepend on the physical properties of the material. These data used to record at at each
wavelength and different angle of incidence [32]. These parameters are expressed by the
following formula [33]:

roosyey — —— 0 (1)

h

whereR; (polarized paralleld)) andRs (perpendicularg)) are the complex reflection coefficients.
gand( is defined as the changethre phase between the incidenp@arized) and reflected-(s
polarized) waves and the orientation of the ellipse, respectively. Also,
relative to the correlation, the absolute valueRsf/ Rs gives taq] [34-41]. The complex
reflectance formula is al® by the following formula:

r Q¢ R Ry KWVHRQ 2)

whereny, ny, n, {, d, k, adefine the refractive index of air, substrate and filne incident angle,
wavelength of incident light, the thickness, extinction coefficient of material, respectively [42,
43]. Ellipsometry allows the determination of optical constants or film thickness using dath

o A mathematical analysis based e theoretical clearance matching with the experimental
data made using this method should be performed.

In this mathematical analysis, determined models are used to ensure the compatibility of
experimental and theoretical data. As a result of this emadtical analysis, many material
parameters such as layer thickness, surface and / or interface roughness, optical constants and gap
ratio can be determined [438]. One of these models used in SE is the Cauchy model.

The following formulas were used tefihe the refractive indexny and extinction coefficienk]

of the Cauchy material [45, 49]:

E/ 6 — — 3)
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Q/ aAQ@p&ng{ r (4)

whereA |, B, an@,are tigdel parameters. Some works showed that Cauchy model is suitable
for ellipsometric characterizatiasf ZnO film [41-52].

In this study, we used a three phase model to describe the film system, i.e., Air/ ZnO film/ Glass
substrate, where glass substrate is about 1dnemdd, are the thicknesses of the ZnO film and
glass substrate, respectively. Tilm and spectroscopic ellipsomerty technique is illustrated in

Fig. 1. We used the Cauchy model because it is suitable to determine the optical parameters of
contaminated semiconductor materials.
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Figure 2. SE spectra of ZnO films
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Fig. 2 shows the measd D spectra of ZnO films in the wavelength range of i4WD nm,
together with the best fitted experimental and model data which were calculated using the
CauchyUrbach model. Table 1summarizes the values of the SE parameters usedifitthe
spectra. Ashow in Fig. 1 and Table 1 all films have a low MSE (mean square error) values, and
a good fit is found between the model and experimental data. However, small mismatch is
observed at various wavelengths especially for ZnO3 and ZnO5. We think that thatchiof
Dvalues result from production technique, since films produced by USP technique have not
perfect homogeneity and uniform surface. Also, roughness, grain boundaries, backside reflection
of transparent glass and morphologies of the films may dffeaxperimental data.

Reflection R) spectra of ZnO films are shown in Fig. 3. It was determined that the average
reflection values of ZnO1 films is about 8 %, and this value remarkably decreases with decreasing
pH values.
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Figure 3. ReflectanceR) spectra of ZnO films
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Fig. 4 and Fig. 5 shows the changes of refractive indpar{d extinction coefficientkj of the
ZnO films with different pH values in the wavelength range ofi@00 nm. Then values are in
the range of 2.3 for all samples, whichra similar to those previously reported for ZnO films
[54-56]. At any wavelength, the refractive indey flecreases gradually with decreasing the pH
values of ZnO films. Also, all films showed similar behavior in extinction coefficidragectra
and exinction coefficient values of the films are nearly constant at long wavelength.
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Figure 4. Refractive indexif) spectra of ZnO films
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Figure 5. Extinction coefficient K) spectra of ZnO films
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Table 1. Spectrosopic ellipsometry model parameters of ZnO films

Films Zn0O1 Zn02 Zn03 Zn0O4 Zn0O5
di (nm) 337 329 315 312 303
A 2.021 2.042 1.971 1.964 1.952

B2102(nm?) | 1.103 1.201 1.213 1.418 1.645

C*102(nm?) | 6.302 | 7.211 |5.482 |8.712 |5.124

a 0.016 0.018 0.023 0.015 0.017
b 0.164 0.463 0.302 0.670 0.481
MSE 0.02 0.02 0.04 0.01 0.03

Optical absorbance is measured to determine optical bandegiaipr(ZnO films and shows in
Fig. 6.
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Figure 6. Absorbance spectra of ZnO films

TheE, can be calculated by the equation below [58]:

hn= A(hn-Eg)" (5)
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wherea is the absorption coefficiertty?is the photon energy, amklis a constant. Fig. 7 shows

the \ariation of (ahn)? with the photon energyyn, for ZnO films. From the obtained results, a
direct transition across the band gap of the films observed. The extrapolation of the linear part of
the curve to the photon energy axis determines the opticalgagmadvhich varied in the range of

3.183.26 eV (Table 1) with the decrease of the pH values of solution fro. 5.9
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The incorporation of impurity into the semiconductor often reveals the formation dfthiting
in the band gap. In the exponential edge region Urbach rule is expressed as [58]:

a
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wherea, is a costant,E, is the Urbach energy, which characterizes the slope of the exponential
edge. Eq. (6) describes the optical transition between occupied states in the valence band tail to
unoccupied states of the conduction band edge. Fig. 8 shows the variftti@nofphoton energy

for the films. This behavior corresponds primarily to optical transitions between occupied states
in the valence band tail and unoccupied states at the conduction band edge. The@Bhtalned

are given in Table 2. Urbach enengglues of the films decrease with decreasing pH values. The
width of the localized states in the optical band changes with the different pH \BElwetues
change inversely with optical band gap. The decreadg sfiggests that the atomic structural
order of ZnO films decrease with change of pH. This behavior can result from the decreasing
concentration of point defects induced by the in ZnO crystals and formation of solid solution. So,
this decrease leads to a redistribution of states, from band thusikllowing for a lesser number

of possible bands to tail and tail to tail transitions.
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Figure 8. The Urbach plot of the ZnO films

Table 2. The band gapHy) and UrbachK,) energy valug of ZnO films

Films Zn0O1 Zn02 Zn0O3 Zn0O4 Zn0O5
Ey(eV) 3.18 3.20 3.22 3.24 3.26
Eu(meV) 445 434 425 414 383

The typical transmittanceek (I ) spectra for ZnO films are indicated Fig. 9. It is clear that, all
investigated films studied in thisork show transparency 60 % on average in the wavelength
region of 308800 nm. It can be also seen that transmittance spectra for ZnO films are divided
into two special regions as strong absorption redie®Q0 nm) and transparent regidr=600

nm). The &perimental transmittance spectra include reflection from the second interface of
substrate as well as absorption of substrate.
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Transmittancd (/) and reflectancR(/)c an be expressed by Murmannods

4 pPE e ¢ 0
50 6Q 6 mE I TOl Q& X
where,
[ - h 1 1 &
7 vl
! & & N & ¢ Q
" & & N ¢ ¢ ko)
# & Q & ¢ ¢ 0 tE T1EETQ

As ng, nsandn are the refractive indices ofrasubstrate and film respectivekyis the absorption
index of film andd; is the film thickness.

The extracted film thickness, refractive index rf) and extinction coefficientkf using
ellipsometry optical model beside the refractive index of satesns were used in Eq. (6) for
fitting the experimental transmittance spectra. The refractive index of the substrate is obtained
from the transmittance spectrum of the substmtasing the welknown equation:

. poe 7
v .,Yp X

Fig. 9 shows the transmittance spectrum of ZnO films grown glass substrate. It can be seen that
experimental and theoreticasults shows a good agreement in the transmittance spectra.
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4. Conclusions

ZnO films were socessfully prepared by USP technique on glass substrate using at different pH
(6.9, 5.0, 4.5, 3.5 and 3.2) solutions. Effects of pH values of solution on the optical parameters of
ZnO films were studied by a spectroscopic ellipsometer and UV/VIS spectoopéier. All

obtained results show the dependence between the pH values of solution and the optical
parameters of ZnO films. The Caueblybach model was used to determine the thicknesses,
refractive index and extinction coefficient of the ZnO films. Frame {SE modeling, the
thicknesses of ZnO films increased as pH values of solution decreases except the ZnO5 film. The
changes of refractive index)(and extinction coefficientj of the ZnO films as a function of
different pH values of solution were obtathby SE. From the analysis of SE results, it was
concluded that the reflection and optical constantandk) highly depend on the production
technique, surface roughness, grain boundaries and morphologies of the produced films, and these
properties chaged as pH values of solution. Beside the refractive index of subsiragze used

Mur mannos exact eqguation related transmittanceé
spectra.Eg values for ZnO films were obtained from the optical method calculatiovas shown

that theEg increases as pH values of solution decreases. Also, we calculated the Urbach energy
E, and we have seen that tBgvalues of ZnO films increased as pH values of solution decreases.

The resultant controllability for optical nstants of ZnO films by varying the pH values of
solution will be useful for understanding the optical parameters of optoelectronic devices and the
results suggest pH=3.5 or pH=3.2 values of solution as optimal for preparation of optically stable
ZnO thinfilms.
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T¢rkiye Sanayi Sekt°r¢ndeki Yeéell ek
YSA Teknolojisi ile Tahmin Edilmesi
Remzi TUNTAK

Van Y¢gzencye EeEbti knKubesmeeBake¢ltesi Van T¢rkiye, rtunta
¥zeHeé:zl a gelikmekte olan ¢l kemizde elektrik ene
tar éem, ticaret, aydénl at ma, hi zmet sekt®°r¢ ve
teknol oj i ve dand&wniembekthdmrgnadret Eka sebep ol muk
ulusl ararasé alanlarda rekabet g¢ceneg artérabil
enerjisinin daha etkin ve verimli kull anmaseé ge¢
yéllar i-in, elek¢gkéeki mnernpidojtal edahmin géiler
°ng°r¢lerde bulunul masé -ok °nemli bir fakto°or ¢
edil en gzl em dejerleri yardéméyla geleceje y
y°ntemlerden biri zamanr seiSiolneryiénlel air ldiak kzianmak e
serilerine ilikkin °ng°r¢ler i-in kullanél makt a
A] (YSA) y°ntemidir. Bu -al ékmada, 2030 yél éna
yéll ék net el ektrik te¢gketi maman!| &SrAé kte&km.ol oj i s
Bunun i-in Elektrik Dajétém Anonim kirketi (TED
sekt%°r¢ndeki net &l0elkit ryiékl |tag ke tairnaisnéinnd akd9 70/ el | €
ait zaman seri si kul l aneél ar akayieleikdrie edi | en YSA |
t¢e¢ketiminin tahmini dejerl eri °ng°r ¢l megktogro. G
il eri besl emel i ger i yayél émlé bir model ol up
ejitil miktir El de edilen en iyl YSA modelin p
dejeri 0,00027 ve R2 dejeri 0,99985 olarak el d
edilen tahmin sonu-I|larénén makul ve g¢venilir o

sonucunda g°zlenmiktir.
Anahtar Kelimelerre | ekt ri k t¢ketimi, yapay sinir ajlaré,
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BarHKemcajéz Y°°resi Bagys @rentalishipsky.) Kay é n é

Gen-li klerinde Geli kim Perfor mans
Hal i | BarTeu r¥uE MafasRr@DIZ?
'Bartén !niversitesi, Orman Fak¢ltesi, Or man M¢ihendi sl if]i

E-mail:halilbarisozel@gmail.contugrulvarol@gmail.comyafesyildiz@hotmail.com

¥z eBtar-Kkencajéz méntékasénda bulunan Doju Kayéneé
u

gen-1l exktirme al anl ar énda ger-eklexktirilen b

gen-1l ikl emedianamigelliexii araktéréelméek ve dejerl
bl mede ve toplam 30 deneme alanénda yapélan ©°|
ortalama boyun 26;2 8, 1 ¢ m, k°k bdj, 2amm; ap@®mény €0, 7s ¢, r gén
uzunl uj uld,6em, ydpkb8yunun63, 2cm ve yaprak geniklijJinin
5,6cm arasénda dejiktiji belirlenmiktir. Aracxktée
gere, doj al gen-1|l exktir me al anl arénda kayén

bajémséezl ejéné kazanéncayae ksaédkalrée jyéa kkl oér ummenkacl eér, e 1
gen-1l ik bakém tedbirleri téeréen gen-lijJinin da
Zzamanda vV e uygun Kiddette ger-eklextirilmelid
bilgilerin uygulamaya aktarélabil mesi i -in de

al anl arénda sabit deneme alanlaré aleénarak yak:
periyodik °I-¢mler yapél mal édeéer .

Anahtar Kelimeler: Do j u kayeéenée, gen-1|l exktir me, gen-11ik C
karakter, mekcere

Investigation on Growth Performances of N#&ural Oriental Beech
(FagusorientalisLi psky.) JuveKbkcajeg DnsBar

Abstract:In the aim of this research carried out in the regeneration areas of Oriental
Beech (Fagus oriental-Kezdajpskydimnlitypicatt edt he Ba
dynamism of natural oriental beech juvenilities was investigated and evaluated. As a
result of the measurements made in 3 different divisons and 30 sample plots, the mean
height of juvenilities were 26,88,1 cm, the root collar diameter was 4,2 mm, the

shoot length was 13;84,6 cm, the leaf length was 6,/2cm and leaf width were
determined between 456cm. According to the scientific findings obtained from the
research areas, in the areas of natural regeneration, the canopy and densigy of
mature stand should be maintained until the natural juvenilities of oriental beech
acquire their biological independence. In order to transfer the information related to
the juvenility dynamics to the application, close monitoring areas should beaa#éen
periodic measurements should be made in such natural and artificial regeneration
areas.

Keywords: Oriental beech, regeneration, juvenility dynamic, quantitative characters,
stand.
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Girik

Doj al kaynakl arén korunmasé -taopPIlnemlldrdémnm . g alue ckea
-ok boyutlu ve fonksiyonel ol arak ger-eklexktir
Ancak daha da °nemli ol an doj al kaynakl arén p
s¢reklilijJinin sajdalnmalleidar de H¥iziei mii kil @ kegd en
bakta tatlé su kaynaklaré ol mak ¢zere bu durun
ol umsuz etkil eri il e her ge-en g¢n o gittik-e b
gelmektedir (FAO,208 ) . G¢ne¢egmeg zdeki modern karkél éje ile
el de edilen kaynakl ar o-trozgokat, diimsel & kekréasyonelh i dr o | «
yonl eri ile kombine fonksiyonel hi zmetl er suna
kay nakl ar én devaml él é]J éneén sajl anmaseé vV e a- mac
ka-ak-¢él ék, maden i kKletmeciliiji gi bi nedenl er |
i nsanl ] én ortak sorumlulujudur. Gée¢ngmegzde f
sajl anmasé bakarelé gen-1lexktirme, aja-landeér ma
m¢ mk¢en ol acaktéer (Odabaké ve ar k., 2006) . Bu k
dinami kleri -ok iyi ve tg¢r lelflenenglidimmde yakén bir
Bu ar akt ér nKeodzac ad & zB ayr°tréemrsi nde bul unan doj al kay
tespit edilerek ger-eklextirilen dojal gen-1ext
gen-liklerinin b¢gy¢marpkrgenmbnkl dreami bhbhgt e be
tekni k personele yararl é& olacak birtakeém pratiKk

Materyal ve Metot

Materyal

Araktérma alané ol an Kozcajéz y°resrié me¢liknid es é
kal makt adeéer . Ar akt ér ma al anénda ortal ama y¢ks
kuzeydoju ve reliyef orta yama- «kKkartlaréna sahi
tipinin etkisi altéenda olmgp,yajrégkal Bna2 macdikd .é k.
alanénda genel ol arak vejetasyon s¢resinin uzu
rastl anmaktadér. Doj al g e-killi-b &Ikt é@ k meelkdtanrenddade ,t
grang¢gl ar yapéda, pmuwutkl adkervienl fi fj 2y al-@jsiekndtaem da d«
konusudur. Toprak yapésé n°tr ve hafif al kal en,
formuna sahip bir yapédadéer. Bunun birlikte mex
kesiftbi r orman g¢l ¢nden i baret diri °rt¢ tabakaseée
Araktérma alanéenda 2016 yeéléenda kayénda bol tol
ger -eklexktirilmik ve HeK/cedeerne cnell geg ki enfer kdéokkeckrigsl €
Al anda incelenen dojal gen-Iliklere ilikkin ilKk
gen-1li kler 3 yakéndayken bu b¢gy¢egme ve il k gen- |
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kekiTIoh.Iama Kesi mi Sonra Mekcere Du

keki2. Kay én Doj al Gen-liklerinde KIk ¢i ml
Metot
Araktérmada toplam 3 b°l meden rastlanteéesal °rn
al enan 30 deneme alanénda (kekil 3) gen-1likler
son yg&d wzuml uju, yaprak eni ve yaprak boyu gib
4) . Bu kantitatif karakterl er b¢yeéemenion izl en
a-éséndan ol duk-a °nemli ol up, -8Bk deydenlie BPE
konusu bu kantitatif karakterl ere bu arakteéer mac
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