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Saf Molibdenin Sicak Doviilebilirligi

Dr. Ogr. Uyesi Ahmet Bilal Sengiil
Canakkale Onsekiz Mart Universitesi Malzeme Bilimi ve Miihendisligi Boliimii,
E-mail: absengul@yahoo.com ORCID:0000-0002-1939-0550

Ozet: Dévme ¢ok eski bir imalat yéntemi olup (4000 yil), ddvme yoluyla iiretilen pargalar
dokiim yoluyla veya talas kaldirarak iiretilen pargalara gore daha dayaniklidir. Dévme islemi
sicak ve soguk olarak yapilabilir. Kiiglik ig parcalari, per¢in, vida ve civata baglar1 6zel preslerde
soguk olarak bi¢imlendirilir, ¢ok biiyiik sekil degisimi miimkiin degildir. Sicak dovme civata
anahtarlari, sanziman milleri, krank milleri, tasit dingil baslari, biyel kollari, tekerlek poryalari,
eksantrik milleri, tiifek namlular1 gibi biiyiik sekil degisimi gerektiren isler i¢in uygulanabilir.
Doverek sekillendirmeye elverigli gerecler ¢elik, aliiminyum ve bakir alagimlaridir.

Saf molibden (Mo), havacilik ve niikleer endiistri, gibi endiistriyel alanlarda kullanilmaktadir.
Ergime sicaklig1 yiiksek (2623 °C), kiigiik genlesme katsayisina sahip, sicak mukavemeti
yiiksek bir metaldir. Molibden, yiiksek deformasyon sicakligi, diisiik sicaklik plastisitesi ve
yiiksek sicakliklarda oksidasyon hassasiyeti benzeri etkenler, doviilerek sekillendirilmesini son
derece zorlastirmaktadir.

Sicak dovme diger metallerde yeniden kristallesme sicakliginin (YKS) iizerinde yapilan bir
islem olmasina ragmen, Molibden, YKS nin (1183 °C) biraz altindaki sicakliklarda déviiliirse,
iyi mukavemet degerleri elde edilebilir. 900 °C nin altina inilmesi kirilganliga sebep
olacagindan 950 °C nin altina inilmesi tavsiye edilmez. 1200 °C 1n iizerinde uzun siire
beklenmesi sicak gevreklige sebep olacaktir. Oksijen hassasiyeti ¢ok yiiksek oldugundan firin
atmosferi ve sekillendirme siiresi biiyiikk dnem arz etmektedir. Dovme esnasinda sicakligin
kademeli diisiiriilmesi ve once diisiik sonraki kademelerde nispeten daha biiyiik deformasyon
oranlar1 uygulanabilir. Kalibin 450-500 °C civarinda 1sitilmasi 6nerilir.

Anahtar Kelimeler: molibden, sicak dovme, plastik sekillendirme, oksijen hassasiyeti, yeniden
kristallesme sicaklig.

Hot Forgeability of Pure Molybdenum

Dr. Ogr. Uyesi Ahmet Bilal Sengiil

Canakkale Onsekiz Mart University, Department of Materials Science and Engineering,
E-mail: absengul@yahoo.com ORCID:0000-0002-1939-0550

Abstract: Forging is a very old manufacturing method (4000 years old), and parts produced by
forging are more durable than those produced by casting or machining. Forging can be done
hot or cold. Small workpieces, rivets, screws, and bolt heads are formed cold in special presses;
very large shape changes are not possible. Hot forging is applicable for jobs requiring large
shape changes, such as bolt wrenches, transmission shafts, crankshafts, vehicle axle ends,
connecting rods, wheel hubs, camshafts, and rifle barrels. Materials suitable for forging are
steel, aluminum, and copper alloys.
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Pure molybdenum (Mo) is used in industrial fields such as the aerospace and nuclear industries.
It is a metal with a high melting point (2623 °C), a small coefficient of thermal expansion, and
high hot strength. Factors such as its high deformation temperature, low-temperature plasticity,
and high susceptibility to oxidation at high temperatures make forging extremely difficult.

Although hot forging is a process performed above the recrystallization temperature (RPM) in
other metals, good strength values can be obtained if molybdenum is forged at temperatures
slightly below the RPM (1183 °C). Going below 900 °C will cause brittleness, so going below
950 °C is not recommended. Holding it above 1200 °C for extended periods will cause hot
embrittlement. Due to its high oxygen sensitivity, the furnace atmosphere and forming time are
of great importance. During forging, the temperature can be gradually reduced, and relatively
higher deformation rates can be applied initially. Heating the die to around 450-500 °C is
recommended.

Keywords: molybdenum, hot forging, plastic forming, oxygen sensitivity, recrystallization temperature
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Tobit Regresyon Modeli icin Ridge Tahmin Edicisinin Yanhhginin
Azaltilmast'

Doc. Dr. Selma TOKER!, Do¢. Dr. Nimet OZBAY 2,
Prof. Dr. Giilesen USTUNDAG SIRAY?, Dr. Ogr. Uyesi Ismail YENILMEZ*

ICukurova Universitesi, Fen-Edebiyat Fakiiltesi, Istatistik Bolimii, Adana, Tiirkiye
E-mail: stoker@cu.edu.tr ORCID: https://orcid.org/0000-0002-4557-1646
2Cukurova Universitesi, Fen-Edebiyat Fakiiltesi, Istatistik Boliimii, Adana, T tirkiye
E-mail: nturker@cu.edu.tr ORCID: https.//orcid.org/0000-0003-3840-3107
3Cukurova Universitesi, Fen-Edebiyat Fakiiltesi, Istatistik Boliimii, Adana, T tirkiye,
E-mail: gustundag@cu.edu.tr ORCID: https://orcid.org/0000-0002-7652-5220
4 Eskisehir Teknik Universitesi, Fen Fakiiltesi, Istatistik Boliimii, Eskisehir, T tirkiye,
E-mail: ismailyenilmez@eskisehir.edu.tr ORCID: https://orcid.org/0000-0002-3357-3898

Ozet: Tobit regresyon modeli, bagimli degisken sansiirlendiginde, yani belirli bir esik
degerinin iizerindeki goézlemler bu esik degeriyle degistirildiginde kullanilir. Tobit modelinin
regresyon katsayilarinin tahmini, normallik varsayimi altinda maksimum olabilirlik tahmini
kullanilarak gergeklestirilir. Tobit modeli, ¢oklu i¢ iliski sorununa yol agan korelasyonlu
bagimsiz degiskenler igerebilen sansiirlenmis verilerin kullanimiyla iliskilidir. Coklu i¢ iligki,
istatistiksel ¢ikarimlarin gegerliligi iizerinde olumsuz bir etkiye sahip olabilir. Coklu i¢
iliskinin varliginda, regresyon katsayilarinin tahmini duragan olmaz ve Tobit maksimum
olabilirlik tahmin edicisi (T-MLE) hata kareler ortalamasini sisirir. Coklu i¢ iliskiyi azaltmak
icin yaygin kullanilan bir yontem, ridge regresyon tahminidir. Bu yontem, Tobit modelinde
coklu i¢ iliski sorununu ¢dzmek icin gelistirilmistir. Ilk adim Tobit ridge tahmin edicisi (T-
RE), hata kareler ortalamasi kriteri agisindan ilk adim T-MLE'den daha iyi performans
gostermistir. Ilk adim T-RE'nin bir¢cok avantaji olsa da, dnemli miktarda yanlilik igermesi bir
dezavantajdir. Bu yanlilik miktar1 kabul edilebilir bir diizeye indirilmelidir ¢ilinkii yanlh bir
tahmin edici i¢in yanlili§in azaltilmasi arzu edilen bir 6zelliktir. Bu makalenin temel amacr ilk
adim T-RE’nin yanliligint azaltmaya odaklanmaktir. Yanlilik azaltma teknigi, yanli tahmin
edicinin yanliligin1 kendisinden ¢ikarmaya dayanir. Bu teknik, bu makalede hemen hemen
yansiz ilk adim T-RE'yi bulmak i¢in ilk adim T-RE'ye uygulanir. Karesel yanlilik ve hata
kareler ortalamasi kriteri bakimindan teorik karsilagtirmalar yapilmistir. Hemen hemen yansiz
ilk adim T-RE hakkinda teorik ¢ikarimlarin ardindan, hemen hemen yansiz ilk adim T-RE'nin
performansini incelemek i¢in gergcek bir veri seti analiz edilmistir. Veri analizi sonuglari,
hemen hemen yansiz ilk adim T-RE'nin karesel yanlilik agisindan ilk adim T-RE'den iistiin
oldugunu gdostermektedir. Ayrica, hemen hemen yansiz ilk adim T-RE bazi durumlarda
ortalama karesel hata kriteri ag¢isindan ilk adim T-RE'den {istlindiir.

Anahtar Kelimeler: sansiirlii veri, yanlilik azaltma, ¢oklu i¢ iliski, ridge regresyon, Tobit
model.

' Bu ¢calisma 123F467 numarali TUBITAK 1001 projesi tarafindan desteklenmistir.
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Debiasing the Ridge Estimator for the Tobit Regression Model
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Abstract: Tobit regression model is utilized when the dependent variable is censored meaning
that observations beyond a specified threshold are replaced by that threshold value. The
estimation of regression coefficients of the Tobit model is achieved through the utilization of
maximum likelithood estimation under the assumption of normality. The Tobit model is
associated with the use of censored data which may contain correlated independent variables
that is result in the multicollinearity problem. The multicollinearity can have a negative
impact on the validity of statistical inferences. In the presence of multicollinearity, the
estimation of regression coefficients becomes unstable and the Tobit maximum likelihood
estimator (T-MLE) has inflated mean square error. A widely used approach to mitigate
multicollinearity is the ridge regression estimation. This method was developed for the Tobit
model to address multicollinearity issue. Initial step Tobit ridge estimator (T-RE) performed
better than the initial step T-MLE in terms of the mean square error criterion. Although the
initial step T-RE has several merits, it can carry a significant amount of bias as a
disadvantage. This amount of bias needs to be reduced to an acceptable level because reduced
bias is a desirable property for a biased estimator. The primary aim of this paper is to focus on
debiasing the initial step T-RE. Debiasing technique depends on subtracting the bias of any
biased estimator from itself. This technique is implemented to the initial step T-RE to find
almost unbiased initial step T-RE, in this paper. Theoretical comparisons are investigated with
regard to the squared bias and mean square error criterion. After the theoretical derivations
about the almost unbiased initial step T-RE, a real data set is analyzed to examine the
performance of the almost unbiased initial step T-RE. Data analysis results demonstrate that
the almost unbiased initial step T-RE is superior to the initial step T-RE according to the
squared bias. In addition, the almost unbiased initial step T-RE is superior to the initial step T-
RE with regard to the mean square error criterion under some circumstances.

Keywords: censored data, debiasing, multicollinearity, ridge regression, Tobit model.

2 This study was supported by the TUBITAK 1001 project numbered with 123F467.
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Bitkiden Biyoaktiviteye: Fenolik Bilesiklerce Zengin Myrtus communis L.
Siiperkritik CO: Ekstraktinin Antioksidan ve Antibakteriyel Etkileri
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Ozet: Myrtus communis L., Myrtaceae familyasia ait herdem yesil bir ¢ali olup Akdeniz
havzasinda yaygin olarak dagilim gostermekte ve Tirkiye’de ozellikle Ege, Akdeniz ve
Glineydogu Anadolu boélgelerinde dogal olarak bulunmaktadir. Geleneksel olarak aromatik
yaprak ve meyveleri nedeniyle halk hekimliginde, gida muhafazasinda ve kozmetik
uygulamalarda kullanilan M. communis, zengin fenolik ve flavonoid bilesimi sayesinde belirgin
antioksidan ve antimikrobiyal 6zellikler gdstermesi nedeniyle son yillarda artan bilimsel 1lgi
gormektedir. Bu o6zellikleri, bitkinin gida ve nutrasotik sistemlerde potansiyel kullanimini
desteklemektedir. Siiperkritik CO: ekstraksiyonu, 300 bar basing, 60 °C sicaklik ve 150 dakika
ekstraksiyon siiresi altinda gerceklestirilmis, polar biyoaktif bilesiklerin geri kazanimini
artirmak amaciyla etanol ¢evre dostu es-¢oziicii olarak kullanilmistir. Calismada kullanilan
stiperkritik CO- ekstraktinin antibakteriyel aktivitesi Gram-pozitif bakterilere (Staphylococcus
aureus ATCC 43300, Bacillus cereus ATCC 11778 ve Sarcina lutea ATCC 9341) ve Gram-
negatif bakterilere (Escherichia coli ATCC 25922, Pseudomonas aeruginosa ATCC 27853,
Klebsiella pneumoniae ATCC 70603 ve Salmonella enteritidis ATCC 13076) karsi
degerlendirilmistir. Elde edilen bulgulara gore ekstraktin test edilen tiim mikroorganizmalara
kars1 antibakteriyel aktivite gosterdigi ve ozellikle Gram-negatif bakterilere kars1 daha giicli
inhibisyon etkisi sergiledigi belirlenmistir. En belirgin antibakteriyel etkinin Pseudomonas
aeruginosa ATCC 27853, Klebsiella pneumoniae ATCC 70603 ve Sarcina lutea ATCC 9341
suslarinda gdzlendigi ve bu mikroorganizmalara karst MIK degerinin 1,562 mg/mL oldugu
tespit edilmistir. Diger bakteri suslarinda ise antibakteriyel etkinin daha diisiik diizeyde oldugu
ve Ornegin Salmonella enteritidis ATCC 13076 susunda 3,12 mg/mL MIK degeri ile orta
diizeyde inhibisyon gozlendigi belirlenmistir. Toplam fenolik madde miktar1 (TPC) ve toplam
flavonoid miktar1 (TFC), sirasiyla 4120,6 = 132,4 ng gallik asit esdegeri (GAE)/mg ekstrakt ve
685,3 = 28,7 ug kuersetin esdegeri (QE)/mg ekstrakt olarak belirlenmis olup, ekstraktin fenolik
bilesikler bakimindan zengin oldugunu gostermektedir. Antioksidan kapasite; DPPHe radikal
stiplirme, ABTS<" renk giderme, CUPRAC indirgeme giicii ve metal selatlama aktivitesi
yontemleri ile ¢oklu test sistemleri kullanilarak degerlendirilmistir. Ekstrakt, ABTSe* radikal
stiptirme aktivitesinde (ICso: 14,10 £ 0,55 pg/mL) yiiksek bir antioksidan etki gdstermistir.
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DPPH- radikal giderme testinde ise (ICso: 25,10 + 0,18 ng/mL) dikkate deger bir serbest radikal
stiplirme kapasitesi gostermistir. CUPRAC indirgeme kapasitesi Ao.so degeri 30,10 + 0,03
ug/mL olarak belirlenmistir. Buna karsilik, metal selatlama aktivitesinin ICso degerinin 740,20
+ 0,50 pg/mL oldugu belirlenmistir.

Elde edilen bulgular, M. communis’in geleneksel kullanimini destekleyen deneysel kanitlar
sunmaktadir. Farkli antioksidan testleri arasinda goézlenen varyasyon, ekstraktin redoks
davraniginin reaksiyon mekanizmasina bagli olarak degisebilecegini gostermektedir. Yiiksek
fenolik ve flavonoid igerigi ile birlikte diger sekonder metabolitlerin varligi, in vitro kosullarda
gozlenen antioksidan ve antimikrobiyal etkilerden sorumlu olabilir. Sonug¢ olarak, M.
communis, siiperkritik CO: ekstraksiyonu ile siirdiiriilebilir sekilde degerlendirilebilecek ve
gida muhafazasi, fonksiyonel gidalar ile nutrasétik formiilasyonlarda potansiyel uygulamalara
sahip umut verici bir dogal kaynak olarak 6ne ¢ikmaktadir. Bununla birlikte, bilesiklerin
biyoyararlanimi, karmasik gida matrislerindeki etkinligi ve toksikolojik giivenilirligi tizerine
ileri ¢aligmalara ihtiya¢ bulunmaktadir.

Anahtar Kelimeler: antibakteriyel, antioksidan, fenolik, flavonoid, Myrtus communis L.
superkritik CO2

From Plant to Bioactivity: Phenolic-Rich Supercritical CO. Extract of
Mpyrtus communis L. with Antioxidant and Antibacterial Effects
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Abstract: Myrtus communis L. is an evergreen shrub belonging to the Myrtaceae family,
widely distributed throughout the Mediterranean basin and naturally occurring in Tiirkiye,
particularly in the Aegean, Mediterranean, and Southeastern Anatolia regions. Traditionally
valued for its aromatic leaves and berries, M. communis has long been used in folk medicine,
food preservation, and cosmetic applications. In recent years, it has attracted increasing
scientific attention due to its rich phenolic and flavonoid composition, which is associated with
pronounced antioxidant and antimicrobial properties and supports its potential utilization in
food and nutraceutical systems. Supercritical CO: extraction was performed at a pressure of
300 bar, a temperature of 60 °C, and an extraction time of 150 min, using ethanol as a green
co-solvent to enhance the recovery of polar bioactive compounds. The antibacterial activity of
the supercritical CO: extract used in the study was evaluated against Gram-positive bacteria
(Staphylococcus aureus ATCC 43300, Bacillus cereus ATCC 11778, and Sarcina lutea ATCC
9341) and Gram-negative bacteria (Escherichia coli ATCC 25922, Pseudomonas aeruginosa
ATCC 27853, Klebsiella pneumoniae ATCC 70603, and Salmonella enteritidis ATCC 13076).
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According to the obtained findings, the extract exhibited antibacterial activity against all tested
microorganisms and showed a stronger inhibitory effect particularly against Gram-negative
bacteria. The most pronounced antibacterial activity was observed against Pseudomonas
aeruginosa ATCC 27853, Klebsiella pneumoniae ATCC 70603, and Sarcina lutea ATCC 9341
strains, and the minimum inhibitory concentration (MIC) value against these microorganisms
was determined as 1.562 mg/mL. In other bacterial strains, the antibacterial activity was found
to be lower, and for example, moderate inhibition was observed in the Salmonella enteritidis
ATCC 13076 strain with a MIC value of 3.12 mg/mL.The total phenolic content (TPC) and
total flavonoid content (TFC) were determined as 4120.6 = 132.4 ug gallic acid equivalents
(GAE)/mg extract and 685.3 + 28.7 pg quercetin equivalents (QE)/mg extract, respectively,
indicating that the extract is rich in phenolic compounds. Antioxidant capacity was evaluated
using multiple test systems including DPPHe radical scavenging, ABTSe* decolorization,
CUPRAC reducing power, and metal chelating activity methods. The extract showed a high
antioxidant effect in ABTSe* radical scavenging activity (ICso: 14.10 £ 0.55 pg/mL). In the
DPPHe radical scavenging test, it exhibited a considerable free radical scavenging capacity
(ICso: 25.10 £ 0.18 pg/mL). The CUPRAC reducing capacity Ao.so value was determined as
30.10 £ 0.03 pg/mL. In contrast, the ICso value of the metal chelating activity was determined
as 740.20 = 0.50 pg/mL.

These findings provide experimental evidence supporting the traditional use of M. communis
as a valuable source of bioactive compounds. The variation observed among different
antioxidant assays suggests that the redox behavior of the extract is strongly dependent on the
underlying reaction mechanisms. The high phenolic and flavonoid contents, together with the
presence of other secondary metabolites, likely contribute to the observed antioxidant and
antimicrobial activities under in vitro conditions. Overall, M. communis represents a promising
candidate for sustainable valorization through supercritical CO: extraction, with potential
applications in food preservation, functional foods, and nutraceutical formulations.
Nevertheless, further studies addressing compound bioavailability, efficacy in complex food
matrices, and toxicological safety are required.

Keywords: antibacterial, antioxidant, phenolic, flavonoid, Myrtus communis L, supercritical
CO:
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Siirdiiriilebilir Siiperkritik CO: Ekstraksiyonu ile Isatis tinctoria subsp.
tomentella’nin Antioksidan ve Antibakteriyel Potansiyelinin Belirlenmesi
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Ozet: Isatis tinctoria subsp. tomentella (Boiss.) P.H. Davis, Brassicaceae familyasina ait iki
yillik otsu bir bitki olup Avrupa ve Akdeniz bolgesinde genis bir yayilis gostermekte ve
ozellikle Tiirkiye’de Orta ve Dogu Anadolu, Ege ve Giineydogu Anadolu bolgelerinde dogal
olarak bulunmaktadir. Geleneksel olarak dogal indigo boyasinin kaynagi olarak bilinen bu tiir,
son yillarda fenolik ve flavonoid bilesikler agisindan zengin icerigi nedeniyle artan bilimsel ilgi
cekmekte olup, bu bilesiklerin potansiyel antioksidan ve antimikrobiyal 6zelliklerle iliskili
oldugu ve gida ile iliskili sistemlerde olas1 uygulamalara isaret ettigi bildirilmektedir.

Bu ¢alismada, 1. tinctoria subsp. tomentella bitkisinden biyoaktif bilesikler, etanol yardimci
¢oziicii kullanilarak 300 bar ve 50 °C’de 120 dakika siireyle gergeklestirilen siiperkritik CO-
ekstraksiyonu yontemi ile elde edilmistir. Elde edilen ekstraktin antibakteriyel aktivitesi, sivi
mikrodiliisyon yontemi kullanilarak se¢ilmis Gram-pozitif bakteriler (Staphylococcus aureus,
Bacillus cereus, Sarcina lutea) ile Gram-negatif bakteriler (Escherichia coli, Pseudomonas
aeruginosa, Klebsiella pneumoniae ve Salmonella enteritidis) lizerinde degerlendirilmistir.
Antioksidan kapasite ise DPPHe serbest radikal giderme, ABTS<" renk giderme, CUPRAC
indirgeme giicii ve metal selatlama aktivitesi olmak iizere birbirini tamamlayic1 gesitli
yontemlerle belirlenmistir.

Stiperkritik ekstraktin test edilen mikroorganizmalar i{izerinde dikkate deger antimikrobiyal
aktivite sergiledigi belirlenmistir. En giicli inhibitor etki Gram-negatif bakteriler olan
Escherichia coli ATCC 25922 ve Klebsiella pneumoniae ATCC 70603 iizerinde gbzlenmis ve
minimum inhibitoér konsantrasyon (MIC) degeri 1,562 mg/mL olarak saptanmistir. Ekstraktin
toplam fenolik madde miktar1 (TPC) 318,475 + 118,6 ug GAE/mg ekstrakt, toplam flavonoid
miktar1 (TFC) ise 452,18 + 24,3 ng QE/mg ekstrakt olarak belirlenmistir. Antioksidan analiz
sonuclari, 6zellikle ABTSe* radikal giderme aktivitesi (ICso: 9,80 £+ 0,24 pg/mL), CUPRAC
indirgeme kapasitesi (Ao.so: 15,60 £ 0,22 ng/mL) ve DPPHe radikal giderme aktivitesi (ICso:
12,40 + 0,18 pg/mL) acisindan belirgin bir antioksidan etkinlige isaret etmistir. Metal selatlama
analizinde ise nispeten daha diisiik aktivite gozlenmis (ICso: 45,30 = 0,35 pg/mL) olmakla

! Corresponding author E-mail:mrv2kocak@gmail.com
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birlikte, farkli antioksidan sistemlerden elde edilen bulgular ekstraktin redoks davraniginin
reaksiyon mekanizmasina bagli olarak degisebilecegini gostermektedir.

Sonug olarak, elde edilen veriler 1. tinctoria subsp. tomentella’nin gida ve nutrasétik alanlarda
potansiyel uygulamalara sahip biyoaktif bilesikler agisindan umut verici dogal bir kaynak
olabilecegini ortaya koymaktadir. Bununla birlikte, bu bilesiklerin biyoyararlanimi, karmasik
gida matrislerindeki etkinligi ve giivenlilik profiline iliskin daha ileri ¢alismalara ihtiyag
duyulmaktadir.

Anahtar Kelimeler: antibakteriyel, antioksidan, fenolik, flavonoid, Isatis tinctoria subsp.
tomentella, superkritik CO2
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Abstract: Isatis tinctoria subsp. tomentella (Boiss.) P.H. Davis, a biennial herbaceous plant
belonging to the Brassicaceae family, is widely distributed across Europe and the
Mediterranean region and occurs naturally in Tiirkiye, particularly in Central and Eastern
Anatolia, the Aegean, and Southeastern Anatolia. Traditionally known as a natural source of
indigo dye, this species has recently attracted increasing scientific interest due to its rich
phenolic and flavonoid composition, which is associated with potential antioxidant and
antimicrobial properties and suggests possible applications in food-related systems. In the
present study, bioactive compounds were obtained from I. tinctoria subsp. tomentella using
supercritical CO: extraction performed at 300 bar and 50 °C for 120 min with ethanol as a co-
solvent. The antibacterial activity of the extract was evaluated using the broth microdilution
method against selected Gram-positive bacteria (Staphylococcus aureus ATCC 43300, Bacillus
cereus ATCC 11778, and Sarcina lutea ATCC 9341) and Gram-negative bacteria (Escherichia
coli ATCC 25922, Pseudomonas aeruginosa ATCC 27853, Klebsiella pneumoniae ATCC
70603, and Salmonella enteritidis ATCC 13076). Antioxidant capacity was assessed through
multiple complementary assays, including DPPHe radical scavenging, ABTSe<" decolorization,
CUPRAC reducing power, and metal chelation activity.

The supercritical extract exhibited notable antimicrobial activity against the tested
microorganisms. The strongest inhibitory effect was observed against the Gram-negative strains
Escherichia coli ATCC 25922 and Klebsiella pneumoniae ATCC 70603, with a minimum
inhibitory concentration (MIC) value of 1.562 mg/mL. The total phenolic content (TPC) and
total flavonoid content (TFC) of the extract were determined as 318.475 + 118.6 pg GAE/mg
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extract and 452.18 + 24.3 ng QE/mg extract, respectively. Significant antioxidant activity was
observed in ABTSe" radical scavenging (ICso: 9.80 + 0.24 ng/mL), CUPRAC reducing capacity
(Ao.50: 15.60 + 0.22 ng/mL), and DPPH- radical scavenging assays (ICso: 12.40 +0.18 pg/mL).
Although comparatively lower activity was detected in the metal chelation assay (ICso: 45.30 +
0.35 pg/mL), the results obtained from different antioxidant systems indicate that the redox
behavior of the extract may vary depending on the reaction mechanism.

Overall, these findings suggest that /. tinctoria subsp. tomentella may represent a promising
natural source of bioactive compounds with potential applications in food and nutraceutical
fields. However, further investigations are required to clarify its bioavailability, efficacy in
complex food matrices, and safety profile.

Keywords: antibacterial, antioxidant, phenolic, flavonoid, Isatis tinctoria subsp. tomentella,
supercritical CO:
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Ozet: Bu calisma, Eskisehir ilinde mezarlik alanlarinda kullanilan bitki tiirlerinin seciminde
etkili olan faktorleri ve mezarlik calisanlarinin konuya iligkin tutumlarin1 belirlemeyi
amaclamaktadir. Arastirmada, Eskisehir Biiyliksehir Belediyesi Mezarliklar Miidiirliigii’nde
gorev yapan personele yonelik olarak hazirlanmis anket verileri kullanilmistir. Veriler;
demografik degiskenler, a¢ik uglu sorular ve Likert dl¢ekli tutum sorularindan elde edilmistir.
Anket verileri Khi-kare ve Spearman korelasyon analizleri ile degerlendirilmistir. Elde edilen
bulgular, mezarlik alanlarinda bitki se¢iminin biiyiik 6l¢iide; bakim kolayligi, dayaniklilik,
mevsimsel stireklilik ve estetik gortinlim gibi unsurlarla iligkili oldugunu gostermekle birlikte,
calisanlarin pozisyonu ve gorev siiresi ile bitki se¢imi kararlari arasinda istatistiki olarak
anlamli diizeyde iligki tespit edilmemistir. Sonuglar, mezarlik peyzajinda siirdiiriilebilir bitki
seciminin dnemini ve karar verici kurumlarin roliinii vurgulamaktadir.

Anahtar Kelimeler: mezarlik, Eskisehir, siirdiiriilebilir bitki se¢imi, mezarlik peyzajt
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Abstract: This study aims to determine the factors influencing the selection of plant species
used in cemetery areas in Eskisehir and to evaluate the attitudes of cemetery employees toward
this issue. In the research, survey data collected from personnel working at the Directorate of
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Cemeteries of Eskisehir Metropolitan Municipality were utilized. The data were obtained
through demographic variables, open-ended questions, and Likert-scale attitude statements.
Survey data were analyzed using Chi-square and Spearman correlation analyses. The findings
indicate that plant selection in cemetery areas is largely associated with factors such as ease of
maintenance, durability, seasonal continuity, and aesthetic appearance. However, no
statistically significant relationship was identified between employees’ positions or length of
service and decisions regarding plant selection. The results emphasize the importance of
sustainable plant selection in cemetery landscapes and highlight the role of decision-making
institutions in this process.

Keywords: cemeteries, Eskigehir, sustainable plant selection, cemetery landscape
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Fikir ve Sanat Eserleri Kanununda i¢ Mimarlik Meslegi Haklarinin
Korunmasina Yoénelik Analiz incelemesi

Zeynep Sonmez!, Ars. Gor. Zehra Tastan Korkut?
! Nevsehir Haci Bektas Veli Universitesi, Giizel Sanatlar Fakiiltesi, Ic Mimarhk Béliimii Lisans Ogrencisi
Nevsehir/Tiirkiye,
E-mail: sonmezz202(@gmail.com
2 Nevsehir Haci Bektas Veli Universitesi, Giizel Sanatlar Fakiiltesi, I¢ Mimarhk Béliimii Nevsehir/Tiirkiye,
E- mail ztastan@nevsehir.edu.tr ORCID: 0000-0002-1321-1347

Ozet: Tiirkiye’de fikir ve sanat eserlerinin korunmasina yénelik yasal diizenlemeler belirli bir
hukuki g¢er¢eveye dayanmaktadir. 5846 sayili Fikir ve Sanat Eserleri Kanunu (FSEK), eser
sahibinin mali ve manevi haklarini korumaya yonelik usul ve esaslar1 diizenlemekte; eser kavramini
ozgiinliik ve hususiyet kriterleri {izerinden tanimlamaktadir. ¢ mimarlik disiplininde ise bu durum
farkliliklar gostermektedir. Tasarimc tarafindan gergeklestirilen {iriinlerin FSEK kapsamindaki
durumu ve mesleki haklarin korunma diizeyi, uygulama asamasinda tartismali bir alan
olusturmaktadir. i¢ mimarlik meslegi mekan tasariminda; teknik bilgi, estetik yaklasim, mesleki
deneyim ve bireysel tasarim dilini bir araya getiren yaratici bir iiretim siirecine dayanmaktadir.
Tasarlanan her mekan, soyut bir fikirle baslayip somut bir tasarim iiriiniine doniismekte; bu siirecte
Ozgiinliik, biricik olma ve tasarimcmin kisisel katkis1 belirleyici rol oynamaktadir. FSEK
kapsaminda i¢ mekan tasarim iiriinlerini koruma incelendiginde “eser’ niteligi kapsaninda ilim ve
Edebiyat Eserleri ile Giizel Sanat Eserleri basliklari altinda degerlendirildigi goriilmektedir. Ig
mimari projelerin ise bu kategoriler icerisindeki koruma alanmnin agik ve yeterli bigimde
tanimlanmadigi saptanmustir. Bu ¢alismanin temel amact; i¢ mimarlik disiplininde iretilen ig¢
mekan projelerinin hukuki siire¢ icerisinde hangi kapsam ve araglarla korunabildigini ortaya
koymak, mevcut koruma mekanizmalarinin yeterliligini degerlendirmek ve uygulamada
karsilagilan sorunlari tespit etmektir. Bu dogrultuda, alanda uzman i¢ mimarlar ile hukuki koruma
stireclerinde yer alan avukatlarla gerceklestirilen goriismeler araciligiyla tasarimceilarin karsilastig
sorunlar belirlenmis; elde edilen bulgular 5846 sayili Fikir ve Sanat Eserleri Kanunu (FSEK)
kapsaminda yer alan koruma hiikiimleri ¢ergevesinde analiz edilmistir. Arastirma siirecinde veri
toplama araci olarak anket formu kullanilmis; katilimeilarin mesleki haklar, eser niteligi, imza
yetkisi ve tasarimin korunabilirligi gibi kritik alanlara iligkin bilgi ve deneyim diizeyleri
Olclilmiistiir. Elde edilen verileri istatistiksel analiz programlar1 aracilifiyla degerlendirip ve
mesleki haklarin korunmasini etkileyen faktorleri belirlemek amaciyla asamali regresyon analizi
uygulanmustir. Calisma sonucunda FSEK’in mevcut diizenlemelerinin i¢ mimarlik meslegine 6zgii
durumlar1 kapsamakta yetersiz kaldig1 so6z konusudur. Bu ¢alismada, i¢ mimarlik mesleginin
hukuki karsiligimin daha agik bigimde tanimlanmasi ve tasarim haklariin korunmasima yonelik
farkindaligin artirllmasi gerektigini ortaya koymaktadir. Bu dogrultuda tasarlanan her mekan, ister
bireysel ister ortak kullanim alani olsun, 6nce soyut bir fikirle bicim kazanir ve ardindan somut bir
gerceklige doniiserek hayata gecirilir. Belirlenen sorunlar ile mevcut hukuki diizenlemeler
arasindaki eksiklikler saptanmis; bu dogrultuda i¢ mimarlar ve 6grencilerin hak arama bilincini
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artirmaya yonelik egitsel seminer, ¢alistay ve bilgilendirme programlarinin hayata gecirilmesi
Onerilmistir.

Anahtar Kelimeler: i¢c mekan, tasarim, fsek (fikir ve sanat eserleri kanunu), mesleki haklar, koruma

Analysis Review on the Protection of Interior Designing Rights in the FSEK
Zeynep Sonmez!, Ars. Gor. Zehra Tastan Korkut?

! Nevsehir Haci Bektas Veli Universitesi, Giizel Sanatlar Fakiiltesi, I¢ Mimarlik Boliimii Lisans Ogrencisi
Nevsehir/Tiirkiye,
E- mail: sonmezz202@gmail.com
2 Nevsehir Haci Bektas Veli Universitesi, Giizel Sanatlar Fqkiiltesi, I¢ Mimarhik Béliimii Nevsehir/Tiirkiye, E- mail:
ztastan@nevsehir.edu.trORCID: 0000-0002-1321-1347

Abstract: Legal regulations for the protection of intellectual and artistic works in Turkey are based
on a specific legal framework. The Intellectual and Artistic Works Law No. 5846 (FSEK) regulates
the procedures and principles for protecting the financial and moral rights of the author; it defines
the concept of a work based on the criteria of originality and specificity. However, the situation
differs in the discipline of interior architecture. The status of products created by designers under
the scope of the FSEK and the level of protection of professional rights constitute an area of debate
in practice. The profession of interior architecture is based on a creative production process that
combines technical knowledge, aesthetic approach, professional experience, and individual design
language in spatial design. Every designed space begins as an abstract idea and transforms into a
concrete design product; in this process, originality, uniqueness, and the designer's personal
contribution play a decisive role. When examining the protection of interior design products under
the Copyright Law, it is seen that they are evaluated under the headings of Literary and Scientific
Works and Fine Art Works within the scope of “work™ quality. It has been determined that the
scope of protection for interior architecture projects within these categories is not clearly and
adequately defined. The main objective of this study is to reveal the scope and tools available for
protecting interior space projects produced in the discipline of interior architecture within the legal
process, to evaluate the adequacy of existing protection mechanisms, and to identify problems
encountered in practice. In this regard, the problems encountered by designers were identified
through interviews with expert interior architects and lawyers involved in legal protection
processes; the findings were analyzed within the framework of the protection provisions included
in the Intellectual and Artistic Works Law No. 5846 (FSEK). A questionnaire was used as a data
collection tool during the research process; participants' knowledge and experience levels were
measured in critical areas such as professional rights, the nature of works, signature authority, and
the protectability of designs. The data obtained was evaluated using statistical analysis programs,
and stepwise regression analysis was applied to identify the factors affecting the protection of
professional rights. The study concluded that the current provisions of the Copyright Law are
insufficient to cover situations specific to the interior architecture profession. This study reveals the
need for a clearer definition of the legal counterpart of the interior architecture profession and
increased awareness regarding the protection of design rights. In this regard, every space designed,
whether for individual or shared use, first takes shape as an abstract idea and then becomes a
concrete reality. The gaps between the identified problems and the existing legal regulations have
been determined; accordingly, it is recommended that educational seminars, workshops, and
information programs be implemented to raise awareness among interior designers and students
about their rights.

Keywords: Interior Space, Design, FSEK (Law on Intellectual and Artistic Works), Professional
Rights, Protection
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