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session 1 hall 1...

H H
H H Bulgarian Chem. D
Commun. 2024, vol.
H N y H 56D1 '
. pp. 5-12.
g
H H ‘T/ H In this case, schizocommunin deriviess
H N with G4, no simple SA relations havel
H\( H been found, unlike the case with Hall-2 Session-1...
H unsubstituted heterocycles, without N

conformationally randomised binding:..

ATLAS 13th
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e

Diptera Order Under Saharan s l
Arid Conditions
Biskra - Algeria B

Snezhana Bakal...

Deghiche Diab N1., Bettiche F1., Bengouga K1., Bettiche F.

Scientific and Technical Research Center on Arid Regions, Biskra-Algeria

Ecole nationale supérieure vétérinaire d'El Alia Alger

Participants (14) 2

|'§“ IKSAD INSTITUTE (Host, me

a session 1 hall 1 Diab Nacima [+ B

Introduction B e s 5550

m Hall 1 Session 1_ Cavite State Uni_

‘g‘ Hall 1 Session 1_Klenton Torrevillas % [

« Diptera is very vast order with greatly diversified insects known as flies/true flies..
They are mostly small to medium-size. Many have co-evolved in association with
plants and animals and most successful groups of organisms on earth.

« About 150,000 species are described in 150 families Hall-2 Session-1... F} Hall 1 Session1_Cavite State Univ

Hal lon-1 Gane. B Hall-2 Session-1 Ganesh kumar

HALL-3 SESSION 1 ALIYU HASSA.. & [

Snezhana Bakal...
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Diptera as medical importance

Jose Kaneti

eti

» Mosquitoes (Culicidae), black-flies (Simuliidae) and drain-flies (Psychodidae)
have great impact on human health as vectors of major tropical diseases.

» Anopheles mosquitoes transmit malaria, filariasis, and arboviruses;

» Other dipterans irritate to humans, when present in large numbers. These include
house-flies, which pollute foods and feast food-borne diseases such as biting
midges and sand-flies (Ceratopogonidae) and the house-flies and stable-flies
(Muscidae).
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Efficacy of nanofarming to enhance the microbial population in agricultural soils of
Kundhela, Gujarat, India.
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THE DEVELOI;MENT OF LOW SUGAR PASTRY
BY INCORPORATING Daucus Carota
POWDER ON MINI DONUTS
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ASEAN REGULATION \\ P s Snezhana Bakal...
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DERIN OGRENME MODELLERIYLE BEYIiN TUMORU SINIFLANDIRMASININ
GELISTIRILMESI VE AGIRLIKLI OYLAMA SINIFLAYICISI YONTEMI iLE
DOGRULUGUN ARTIRILMASI

ENHANCING BRAIN TUMOR CLASSIFICATION WITH DEEP LEARNING MODELS
AND IMPROVING ACCURACY USING THE WEIGHTED VOTING CLASSIFIER
METHOD

Dr. Ogr. Uyesi Erol KINA
Van Yiiziincii Y1l Universitesi
ORCID NO: 0000-0002-7785-646X

OZET

Derin 6grenme teknikleri kullanilarak yapilan beyin tiimérii siniflandirmasi, tanisal dogrulugu
artirma potansiyeli nedeniyle son donemlerde tip ve yapay zeka arastirmacilari tarafindan biiyiik
ilgi cekmeye baslamistir. Bu baglamda, bu ¢alisma, beyin tlimorii siniflandirmast igin yedi derin
6grenme modelini birlestiren bir ¢er¢eve 6nermistir. Cer¢eve, MRI goriintiilerini isleyerek goriintii
kalitesini artirmak ve VGG-19, ResNet50V2, SqueezeNet ve Oylama Siniflandiricist gibi gesitli
modelleri egitmek i¢in kullanmistir. Bu modeller, Glioma, Meningioma ve Pituitary gibi tiimorleri
siniflandirmistir. Oylama Siniflayicist (VC) yontemi, beyin tiimorii siniflandirmasinda %99.52
basar1 oranina ulasarak siniflandirma dogrulugunu artirmis ve yanlis pozitif sonuglari en aza
indirmistir. Bu anlamda, sunulan bu c¢alismanin sonuglari, derin dgrenme tekniklerinin, gergek
zamanl tani araglarinin gelistirilmesine katkida bulunma ve tibbi goriintii analizi alaninda

gelecekteki gelismelere zemin hazirlama potansiyeline sahip oldugunu ortaya koymustur.
Anahtar Kelimeler: Makine Ogrenmesi, Oylama Siniflayicisi, Derin Ogrenme, MRI, Algoritma.
ABSTRACT

Brain tumor classification using deep learning techniques has gained significant attention due to
its potential to improve diagnostic accuracy. This study proposes a framework that combines seven

deep learning models for brain tumor classification. The framework enhances image quality by
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processing MRI scans and utilizes various models, such as VGG-19, ResNet50V2, SqueezeNet,
and the Voting Classifier, for training. These models classify tumors like Glioma, Meningioma,
and Pituitary tumors. The Voting Classifier method achieves a classification accuracy of 99.52%,
reducing false positive results. In this sense, the results of this study show that deep learning
techniques have the potential to contribute to the development of real-time diagnostic tools and

pave the way for future developments in the field of medical image analysis.
Key words: Machine Learning, Voting Classifier, Deep Learning, MRI, Algorithm.
GIRIS

Beyin tiimorleri, beyindeki anormal doku biiytimeleri olup malign (kotii huylu) veya benign (iyi
huylu) olabilir (Pellerino ve ark., 2024). Beyin tiimorlerinin erken teshisi ve dogru
siniflandirilmasi, uygun tedavinin belirlenmesi ve hayatta kalma oranlarinin artirilmasi agisindan
kritik 6neme sahiptir. Son yillarda derin 6grenme (DL) alanindaki gelismeler, 6zellikle Manyetik
Rezonans Goriintilleme (MRI) ve Bilgisayarli Tomografi (BT) taramalar1 kullanilarak tiimorlerin
tespitinde umut verici sonuglar ortaya koymustur. Geleneksel yontemler, daha fazla yanlis pozitif
sonug riskine yol agabilen bireysel modellere dayanmaktadir. Derin 6grenme modelleri, 6zellikle
Konvoliisyonel Sinir Aglari (CNN'ler), tibbi goriintiilerin siniflandiriimasinda onemli ilerlemeler
gostermistir. Ancak tek bir model tiim tiimor tiirleri izerinde optimum performans gostermeyebilir.
Bu nedenle, farkli modellerin giiglii yonlerini birlestiren birlestirme 6grenme yaklasimi, tani
dogrulugunu artirabilir (Ates, 2024). Bu sorunu asmak amaciyla planlanan bu ¢alisma, siniflama
dogrulugunu artirmak ve yanlis pozitif risk olasiligini azaltmak igin birden fazla DL modelini
birlestirerek bu sorunu ele almayr hedeflemistir. Bu arastirma, birlestirme ¢ercevesinin
potansiyelini ve beyin tiimorii tespiti alanindaki uygulamalarini inceleyerek, klinik kullanima
uygun, giivenilir ve etkili bir arag sunmay1 amaglamistir. Calismada, beyin MRI goriintiileri dort
farkli kategoriye ayrilmistir. Bu kategoriler agagida sunulmustur.
1. Glioma: Beyin veya omurilikteki glial hiicrelerden kaynaklanan bir tiimor tiiriidiir.
Gliomalar genellikle malign olup beynin ¢esitli bolgelerinde olusabilir.
2. Meningioma: Beyin ve omuriligi ¢evreleyen koruyucu zarlar olan meninkslerde gelisen
bir tiimdrdiir. Meningiomalar genellikle iyi huyludur ancak boyutlarina ve konumlarina

bagli olarak ciddi saglik sorunlarina yol agabilir.
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3. Tiimér Yok: Bu kategori, MRI goriintiilerinde beyin tiimdrii belirtisi olmayan vakalari
temsil eder.

4. Pituitary Tiimor: Beynin tabaninda bulunan kii¢iik bir bez olan hipofiz bezinde gelisen
tiimorlerdir. Bu timdrler hormon tiretimini etkileyebilir ve boyutlarina ve tiirlerine bagl
olarak cesitli semptomlara neden olabilir.

Bu kategorilere ayrilan beyin MRI goriintiileri, her bir tiimor tiiriiniin dogru siniflandirilmasi ve
tespiti i¢in derin 6grenme modellerinde egitilmis ve test edilmistir. Sonug olarak, bu c¢alisma,
birlestirme 6grenme yontemlerinin beyin tlimorii siniflandirmasinda tant dogrulugunu artirma ve
yanlis pozitif oranlarint azaltma potansiyelini arastirmayr amacglamis, bu sayede klinik
uygulamalarda daha giivenilir ve etkili tan1 araglarmin gelistirilmesine katki saglamay1

hedeflemistir.
ARASTIRMA VE BULGULAR

Onerilen yontemin genel yapisi, insan beyninin MRI gériintiilerinin sisteme giris yapilmasiyla
baslamistir. Goriintiiler, giiriiltiiniin giderilmesi, normalize edilmesi ve yeniden boyutlandiriimasi
gibi 6n islemlerden gegirilmistir. Bu 6nceden islenmis goriintiiler, beyin tiimorlerinin varligi veya
yoklugu arasinda ayrim yapmak amaciyla, her biri farkli 6zellik bilgisi sunan ti¢ ayr1 konvoliisyonel
derin 6grenme modelinde egitilmistir. Modeller, Glioma, Meningioma, Tiimor Yok ve Pituitary
gibi farkli tiimor tiirlerine dair tahminler tiretmistir. Bu bireysel tahminler, her modelin giiclii
yanlarmni kullanarak daha dogru bir tahmin elde etmek igin birlestirilmistir. Onerilen y&ntemin
sonucu, MRI goriintiilerinin bu dort kategoriden birine nihai olarak siniflandirilmasi olmus ve tani
stirecinde yiiksek dogruluk saglamistir. Oylama Siniflayicisi, bireysel modellere kiyasla daha iyi

sonuglar vererek ihmal edilebilir diizeyde yanlis pozitif oranlarina ulagmistir.

Sekil 1.” de bu ¢alismanin akis diyagrami sunulmustur.
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Modelleme

VGG-19

ResNet50V2

SqueezeNet Basarili Tahmin Sonuglarinin
On Isleme Adimlari Gésterimi

Gaussian Blur
Thresholding

Erosion and Dilation
Contour Detection
Normalization
Intensity Normalization
Grayscale Conversion

MRI Resimleri

Saglikli ve Sagliksiz MRI
gorintuleri elde edildi

Onerilen Model

Voting Classifier

Sekil 1: Calismanin Is-Akis Diyagrami

Calismada Kullanilan Derin Ogrenme Modellerinin avantaj ve dezavantajlari Tablo 1°de

aciklanmistir.

Tablo 1: 3 Derin Ogrenme Modelinin Avantajlari ve Dezavantajlart

Model Avantajlar Dezavantajlar
VGG-19 - Basit tasarim - Cok sayida parametre
- Derin katmanlar karmagik gereksinimi
desenleri iyi yakalar - Yiksek hesaplama giicti
- Kugtik veri setlerinde etkili gereksinimi
performans - Egitim siireci yavas
ResNet50V2 - Kaybolan gradyan sorunlarint | - Yiiksek hesaplama yaparken
¢ozer ¢ikabilen problemler
- Daha derin aglarda daha iyi - Karmasik yap1
6zellik ¢ikarimi yapar - Performans, veri setine bagli
olabilir
SqueezeNet - Kii¢iik model boyutu - Daha biiyiik aglara kiyasla
- Duisiik kaynak gereksinimi daha diistik dogruluk
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- Sinirli islem giictine sahip - Cok karmasik verilerde zorluk

cihazlar i¢in ideal cekebilir

VGG-19

VGG-19, goriintii  siniflandirma  gorevlerinde basitligi ve etkinligi ile bilinen derin bir
konvoluisyonel sinir agidir (CNN). Karmagik goriintii 6zelliklerini yakalamak i¢in 19 katman
kullanir ancak ¢ok sayida parametreye sahip olmasi, egitimin hesaplama agisindan pahali olmasina

neden olabilir (Shamsad ve ark., 2024).

ResNet50V2
ResNet50V2, kaybolan gradyan problemini ele almak i¢in artik baglantilar kullanir ve performans
diisiisii olmadan daha derin aglarin egitilmesine olanak tanir. 50 katmana sahiptir ve karmasik

goriintti 6zelliklerini yakalamada olduk¢a verimlidir (Prasanthi ve Neelima, 2024).

SqueezeNet

SqueezeNet, diger CNN'lere kiyasla daha kiigiik model boyutuna ve daha az parametreye sahip
olacak sekilde verimlilik i¢in tasarlanmistir. Rekabetgi bir performans gosterirken, ¢cok daha diisiik
bellek ve hesaplama gereksinimlerine sahiptir, bu da onu simnirli kaynaklara sahip cihazlarda

konuslandirma i¢in ideal hale getirir (Gliler ve Namli, 2024).

Kayip Fonksiyonu (Loss Function)

Derin 6grenme modellerinde kayip fonksiyonu, bir veri 6rnegi i¢in tahmini ve gergek degerler
arasindaki farkin bir fonksiyonudur ve modelin performansini iyilestirmek icin kaybi en aza
indirmeyi amaglar. Modelin tahminlerini degerlendirir ve katman agirliklarini ayarlayarak
dogrulugu artirir (Mohanty ve ark., 2024). Olasiliksal kayip ve regresyon kaybi, baslica kayip
fonksiyonlaridir. Bu arastirmada, beyin tiimorii teshisi gibi ¢ok sinifli siniflandirma problemleri
icin olasiliksal bir kayip fonksiyonu olan kategorik ¢apraz entropi kullaniimistir. Kategorik ¢apraz
entropi kaybi, modelin ¢ikis katmanindaki kayiplari, farkli siniflarin olasilik degerlerine gore

hesaplar.

Girdi olarak verilen fotograflar, model tarafindan beyin tiimorlerinin tiirlerine gore siniflandirilir.

Capraz entropi tabanli kayip fonksiyonu, daha biiyiik sinirlari olan girdilerde modelin doygunluga
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daha hizli ulasmasini saglar. Bu makalede, kategorik c¢apraz entropi kayip fonksiyonu su

nedenlerden dolayi tercih edilmistir:

1. Cok Smifli Siiflandirma: Beyin tiimorii tespiti gorevi, MRI goriintiilerini birden fazla
kategoriye (Glioma, Meningioma, Tiimor Yok, Hipofiz Tiimorii) siniflandirmayt igerir.
Kategorik ¢apraz entropi, bu tiir ¢ok smifli siniflandirma problemleri i¢in uygundur ve
tahmin edilen olasiliklar ile gergek sinif etiketleri arasindaki farki hesaplar.

2. Agirhik ve Sapmalarin Ayarlanmasi: Kayip fonksiyonu, egitim siireci sirasinda agin
agirhik ve sapmalarini giincellemeye yardimcer olur. Kaybi en aza indirerek, modelin dogru
tiimor kategorisini tahmin etme dogrulugu artirilir.

3. Olasiliksal Cikis: Kategorik ¢capraz entropi, modelin her sinifa olasiliklar atama yetenegini
Olcer. Kayip ne kadar diisiikse, modelin dogru sinifa daha yiiksek olasilik vermesi o kadar
iyi olur.

4. Dogruluk Artisi: Kayip fonksiyonu, dgrenme siirecini yonlendirerek modelin beyin
tiimorlerini tespit etmede daha giivenilir hale gelmesini saglar ve yanlis simiflandirma

olasiligini azaltir.
Oylama Siiflandiricisi

Bu calismada, birden fazla derin 6grenme modelinin tahminlerini birlestirmek i¢in Oylama
Siniflandiricist kullanilmistir. Bu ¢ergevede kullanilan modeller arasinda VGG-19, ResNet50V2,
GoogLeNet, SqueezeNet, InceptionV3, MobileNetV2 ve Xception yer almaktadir. Oylama
Siniflandiricist, bu modellerden elde edilen tahminleri birlestirerek beyin tiimori

siniflandirmasinda genel dogrulugu artirmaktadir. Oylama Siniflandiricisi iki ana strateji kullanir:

1. Cogunluk Oylamasi: Bu yaklasim, tiim modellerin tahminlerini alir ve en fazla oyu alan
tahmini secer. Ornegin, modellerin ¢ogu tiimor varhigini tahmin ederse, birlesik ¢ikti da bu
karar1 yansitir.

2. Agirhikh Oylamasi: Bu yontemde, her modele bireysel performansina dayali olarak bir
agirhik atanir. Nihai karar, bu agirliklara gore belirlenir ve daha dogru modellerin nihai

tahmin tizerinde daha fazla etkisi olur.
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Oylama Siniflandiricisi, yanlig pozitif sonuglart azaltir ve siniflandirma siirecinin giivenilirligini
artirir (Jahangir ve ark., 2024). Sonug olarak, MRI goriintiileri, Glioma, Meningioma, Tiimor Yok
ve Pituitary Tumor gibi dort kategoriden birine daha dogru bir sekilde siniflandirilir. Bu ¢alismanin
baglaminda, Agirlikli Oylama yontemi, birlestirme metodu i¢in ¢esitli temel nedenlerle daha iyi

bir se¢im olarak goriilmektedir. Bu nedenler asagida verilmistir.

1. Model Performansi Degisiklik Gosterir: Bu ¢ercevede kullanilan VGG-19, ResNet50V2
ve GoogleNet gibi farkli modeller, beyin MRI goriintiilerini siniflandirirken farkli
dogruluk seviyeleri gosterebilir. Agirliklt Oylama, daha yiiksek dogruluga sahip modellerin
nihai tahmin tizerinde daha fazla etkiye sahip olmasini saglar. Bu, birlestirme kararinin en
giivenilir modelleri yansittigini ve genel siniflandirma dogrulugunu artirdigini garanti eder.

2. Hatalarin Azaltilmasi: Agirlikli Oylama ile belirli siniflarda hata yapma egiliminde olan
modeller, 6rnegin "Tiimo6r Yok" siifint yanlis siniflandiran modeller, daha diisiik bir
agirhikla degerlendirilir. Bu da daha az giivenilir modellerin etkisini azaltarak yanlis pozitif
ve yanlig negatif sonuglarin en aza indirilmesine yardimci olur.

3. Karmasik Karar Verme Siireci: Beyin MRI siniflandirmasi, dikkatli bir karar verme
stirecini gerektiren kritik bir gorevdir. Agirlikli Oylama, her modelin giiglii ve zayif
yonlerini gz ontinde bulundurarak daha ayrintili ve rafine bir yaklasim saglar. Uygun
agirliklarin atanmasiyla, birlestirme yontemi daha saglam ve giivenilir hale gelir, 6zellikle

tibbi tan1 gibi kritik durumlarda bu 6nemlidir.

Sonug olarak, Agirlikli Oylama, performansa dayali, ince ayarl bir karar verme siireci sunar ve bu
calisma i¢in beyin timorlerini dogru siniflandirma ve hatalari en aza indirme hedefi acisindan daha

uygun hale gelir.

Veri Setinin Elde Edilmesi

Bu ¢alismada kullanilan veri seti Kaggle'dan elde edilmis olup 7,023 beyin MRI goriintiisiinden
olugmaktadir (Kaggle, 2024). MRI goriintiileri; Hipofiz Tiimort (1,757 goriintii), Glioma (1,621
goriintii), Meningioma (1,645 goriintii) ve Tiimor Yok (2,000 goriintii) olmak tizere dort farkli
sinifa ayrilmistir. Veri seti, onerilen metodolojiyi simiile etmek amaciyla %70'i egitimde ve %30'u
dogrulamada kullanilmak i¢in ikiye boliinmiistiir. Bu boliinme ile dengeli bir egitim siireci temin

edilmis ve modellerin performansini titizlikle test etmek i¢in yeterli verinin korunmasi saglamistir.
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Veri seti baglangicta dengesiz olmasina ragmen, hem dengesiz hem de dengeli versiyonlariyla
yapilan deneyler, model performansinin 6nemli 6l¢giide etkilemedigini ortaya koymustur ve Tablo

2’de veri seti dagilimi gosterilmistir.

Tablo 2: Verilerin Egitim Veri Seti ve Test Veri Seti Olarak Dagilimi

Sinif Ismi Egitim Veri Seti Test Veri Seti
Glioma 1,135 486
Meningioma 1,152 493
Ttumor Yok 1,400 600
Pituitary 1,230 527

Veri seti, %70 egitim ve %30 test olmak tizere ikiye ayrilmistir. Her bir goriintii, veri seti genelinde
tutarliligr saglamak amaciyla Gaussian bulanikligi, esikleme ve yeniden boyutlandirma gibi
tekniklerle 6n isleme tabi tutulmustur. Goriintiiler, modellerin giivenilirligini artirmak amaciyla bir

dizi sik1 6n isleme islemine tabi tutulmustur.
Calismada uygulanan 6n isleme adimlari sunlardir:

1. Gaussian Blur: Bu filtre, goriintiilerdeki gereksiz giiriiltiiyli ve ince ayrintilar1 azaltarak
tiimor gibi onemli 6zellikleri daha belirgin hale getirmek i¢in uygulanmuistir.

2. Thresholding: Bu adimda, goriintii 6n plan ve arka plan olarak boliinmiis, tlimor gibi
ozelliklerin goriiniirligtinti artirmak amaciyla farkli bolgeler arasinda keskin bir kontrast
olusturulmustur.

3. Erosion ve Dilation:

o Erosion, goriintiideki kiiglik giiriiltii noktalarint gidermek igin kullanilmisgtir.
o Dilation, erozyon islemi sirasinda kiiglilen 6nemli nesnelerin boyutlarini geri
kazanmak i¢in uygulanmis ve dnemli 6zelliklerin net kalmasi saglanmustir.

4. Contour Detection: Esikleme isleminden sonra, goriintiilerdeki tiimor gibi ana nesnelerin
sinirlarin1 ~ belirlemek i¢in  konturlar algilanmistir. Bu, modelin ilgi alanlarina
odaklanmasina yardimci olmustur.

5. Normalization: Tiim goriintiiler, veri seti genelinde tutarliligi saglamak amaciyla 256x256

piksel boyutuna yeniden boyutlandirilmistir.
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6. Intensity Normalization: Piksel yogunlugu degerleri, farkl tarayicilardan veya farkli

zamanlarda alinan goriintiilerden kaynaklanan degisiklikleri gidermek amaciyla normalize

edilmistir. Bu islem, kotii ¢6ziintirliik, bozulma, yanlis yorumlama ve hareket gibi sorunlari

azaltmaya yardimci olmustur.

7. Grayscale Conversion: Son olarak, her bir goriintli gri tonlamaya doniistiiriilmiis,

boyutlart azaltilarak modelin timor tespiti igin gerekli Ozelliklere odaklanmasi

saglanmistir.

Bu 6n isleme adimlari, veri setinin temiz ve standart hale getirilmesini saglayarak yiiksek derecede

giivenilir ve dogru tani sonuglarina ulagilmasina katkida bulunmustur (Mujahid ve ark., 2024).

Tablo 3, bu ¢alismada kullanilan makine 6grenme algoritmalarinin metrik degerlerini icermektedir.

Tablo 3: Kullanilan Makine Ogrenme Algoritmalarinin Metrik Degerleri

Model Simif Ismi Precision | Recall F1-Score | Specificity | Accuracy (%)
Glioma %99.43 %99.40 | %98.77 %97.54
Meningioma | %98.34 9%98.48 | %97.82 %96.78
VGG-19 Ttimor Yok %99.01 %98.69 | %98.99 %98.75 %98.45
Pituitary %98.74 %98.71 | %98.73 %98.41
Glioma %98.62 %99.32 | %98.85 %97.66
Meningioma | %97.88 %98.34 | %98.17 %97.86
ResNet50V2 Tumor Yok %99.32 %99.05 | %99.19 %98.92 %98.37
Pituitary %98.87 %99.28 | %99.11 %98.74
Glioma %97.74 %98.66 | %98.34 %96.96
Meningioma | %97.36 %98.44 | %97.82 9%96.72 %98.66
SqueezeNet Tumor Yok %98.76 %99.09 | %98.96 %98.70
Pituitary %98.85 %99.18 | %98.94 %98.48
\& %99.26 %99.43 | %99.31 %98.89 %99.52
SONUC

Bu calismada, Tablo 3’ten de goriilebilecegi gibi beyin tiimorii siniflandirmasi i¢in 6nerilen birlesik

derin 6grenme modeli ¢ergevesi kullanilarak yiiksek basari elde edilmistir. VGG-19, ResNet50V2

ve SqueezeNet gibi bireysel modellerin birlestirildigi bu yaklasim, %99,52 siniflandirma
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dogruluguna ulasmustir. Ozellikle, Glioma, Meningioma, Hipofiz Tiimorii ve Tiimoér Yok
kategorilerinde kayda deger siniflandirma dogruluk oranlari elde edilmistir. Her bir derin 6grenme
modelinin performansi, kesinlik, geri ¢agirma, F1-skoru ve dogruluk metrikleri ile degerlendirilmis
ve agirhikli oylama yontemi ile nihai siiflandirma dogrulugu artirilmistir. Agirhikli oylama
yontemi, bireysel modellerin dogrulugunu birlestirerek genel smiflandirma giivenilirligini
yiikseltmigtir. MRI goriintiileri tizerindeki testler, diisiik yanlis pozitif oranlari ve daha yiiksek

siniflandirma hassasiyeti ile sonuglanmistir.

Elde edilen bulgular, derin 6grenme modellerinin birlestirilmesiyle daha dogru ve giivenilir
siniflandirma sonuglari elde edilebilecegini gostermektedir. Tek basina kullanilan derin 6grenme
modelleri, baz1 siniflar tizerinde yiiksek dogruluk saglarken, genel dogruluk agisindan yetersiz
kalabilmektedir. Bu nedenle, birden fazla modelin giiglii yanlarini birlestiren agirlikli oylama
yontemi, siniflandirma dogrulugunu artirmakta ve yanlis pozitif/negatif sonuglari en aza
indirmektedir. Sonuglar, 6zellikle beyin tiimorii gibi kritik tani siireclerinde derin 6grenme
tekniklerinin biiyiik potansiyel tasidigini ortaya koymaktadir. Onerilen model, farkl tiimor tiirlerini
dogru bir sekilde siniflandirarak tibbi goriintii analizi alaninda uygulanabilir bir gerceve
sunmaktadir. Gelecekte, bu yontemin farkli veri setleri tizerinde test edilerek genellestirilebilirligi
degerlendirilmeli ayrica modelin performansini daha da artirmak igin yeni veriler ve farkli derin

ogrenme tekniklerinin kullanilabilirligi arastirilmalidir.
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OZET

Bu calismada, Ankara Universitesi, Ziraat Fakiiltesi, Haymana Arastirma ve Uygulama
Ciftligi’nde yetistirilen silajlik misir ve bugday parsellerine ait NDVI (Normalize Edilmis
Vejetatif Degisim indeksi) zaman serilerinin Savitzky-Golay, Lowess ve Spline Smoothing
algoritmalart  kullanilarak diizgiinlestirilmesi ve bu yoOntemlerin performanslarinin
karsilagtirilmast amaglanmistir. Uydu verilerine dayali bu c¢alisma kapsaminda, kullanilan
algoritmalar sinyal-giiriiltii oran1 (SNR), kok ortalama kare hatast (RMSE) ve R? degerleri ile
degerlendirilmistir. Elde edilen bulgular, Savitzky-Golay algoritmasinin hem misir hem de
bugday parsellerinde diger yontemlere kiyasla daha basarili oldugunu gostermektedir. Ozellikle
Savitzky-Golay algoritmasi, verinin temel yapisin1 koruyarak giiriiltiiyti azaltmada daha etkili
bulunmusg ve yiliksek R? ve SNR, diisik RMSE degerleri sunmustur. Bu sonuglar, Savitzky-
Golay algoritmasinin bitki ortiisiine yonelik uzaktan algilama ¢alismalarinda daha giivenilir bir
veri diizgiinlestirme yontemi olarak kullanilabilecegini ortaya koymaktadir. Calismada
kullanilan diger algoritmalarin ise belirli donemlerde Savitzky-Golay’a kiyasla daha diisiik
performans gosterdigi tespit edilmistir.

Anahtar Kelimeler: Vejetasyon indeksleri, NDVI, Bitki ortiisii izleme, Veri 6n isleme, Zaman
serisi
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ABSTRACT

In this study, it was aimed to smooth the NDVI (Normalized Vegetative Variation Index) time
series of silage corn and wheat parcels grown in Ankara University, Faculty of Agriculture,
Haymana Research and Application Farm by using Savitzky-Golay, Lowess and Spline
Smoothing algorithms and to compare the performance of these methods. Within the scope of
this study based on satellite data, the algorithms used were evaluated with signal-to-noise ratio
(SNR), root mean square error (RMSE) and R? values. The results show that Savitzky-Golay
algorithm is comparatively effective in both maize and wheat parcels compared to other
methods. In particular, the Savitzky-Golay algorithm was found to be more effective in reducing
noise by preserving the underlying structure of the data and presented high R? and SNR and
low RMSE values. These results suggest that the Savitzky-Golay algorithm can be used as a
more reliable data smoothing method in remote sensing studies on vegetation. The other
algorithms used in the study were found to perform lower than Savitzky-Golay in certain
periods.

Key Words: Vegetation indices, NDVI, Vegetation monitoring, Data preprocessing, Time
series

GIRIS

Bitki ortiisti 6zelliklerini en {ist diizeye ¢ikarmak i¢in elektromanyetik spektrumun iki veya
daha fazla bandinin matematiksel kombinasyonlar1 olarak tanimlanan vejetasyon indeksleri,
bitki ortiisti saghigini ve fenolojisini takip/tahmin etmek i¢in en yaygin kullanilan uzaktan
algilama {irtinleridir (Zhong vd., 2014, Tsouros vd., 2019, Ibarra vd., 2020, Cong vd., 2021).
Bu kapsamda Normalize Edilmis Vejetatif Degisim Indeksi (NDVI) yaygin olarak kullanilan
uzaktan algilama tabanli vejetasyon indekslerinden biridir.

NDVI, yesil bitki ortiistintin oranin1 degerlendirerek bitki sagligina yonelik giivenilir bir 6l¢t
saglamaktadir. Genis cografi alanlarda bitki ortiisti ve sagligi hakkinda tutarl ve Slgiilebilir
veriler sunma yetenegi, NDVI'y1 biiyiik 6lcekli ekolojik izlemede Snemli bir ara¢ haline
getirmektedir (Tucker, 1979).

Uydu verilerinden bitki ortiistiniin izlenmesi, genis bir dizi tutarli, uzamsal olarak cakisan
gozlemin mevcudiyetine dayanir ve ¢ogunlukla zaman serisi analizi yoluyla yliriitiiliir
(Colombo vd., 2011; Testa vd., 2018). Zaman serisi verileri, uzaktan algilama ile bitki
Ortiistiniin izlenmesinde ana kaynaklardir. Bununla birlikte, ¢esitli faktorler (bulut, kar,
anizotropik yansimalar vb.) nedeniyle elde edilen verilerin dogrulugunu azaltan giirtiltiili
(hatal1) veriler (noise data) icerir. Bu nedenle, vejetasyon indeksleri ile bitkisel tiretime yonelik
yapilan ¢alismalarda veri diizgiinlestirme gerekli bir prosediirdiir.

Proceedings Book Page 13 www.atlasconference.org



ATLAS 13th
INTERNATIONAL CONGRESS ON ADVANCED SCIENTIFIC STUDIES AND INTERDISCIPLINARY RESEARCH

Liu ve Zhan (2016) yaptiklar1 ¢alismada Cin'in Shaanxi bolgesindeki tarim alanlari i¢in uydu
goriintiilerinden elde edilen VI'lar ile bitki fenolojisini tahmin etmislerdir. Calismada uydu
goriintiilerinden olusturulan zaman serilerinin diizeltilmesinde Savitzky-Golay filtresi ve Cift
Lojistik Fonksiyon (DLF) algoritmalar1 kullanilmis ve bu algoritmalarin performans: da
degerlendirilmistir. Kullanilan yontemlerden Saviztky-Golay filtresinin, olusturulan zaman
serilerinde daha fazla ayrintiy1 koruyabildigi bildirilmistir.

Ren vd. (2017) yaptiklar1 ¢alismada, 2007-2015 yillar1 arasinda ABD’nin Orta Bati
bolgesindeki bitki fenolojisini tespit etmek i¢in 16 giinlilk MODIS Gelistirilmis Vejetasyon
Indeksi (EVI) zaman serisi verilerini kullanmistir. Calismalarinda MODIS EVI zaman
serilerinin diizgiinlestirilmesi i¢in Savitzky-Golay filtresi kullanilmistir. Calisma bulgularinda
Savitzky-Golay filtresinin basarili sonuclar verdigi bildirilmistir.

Qian vd. (2019) yaptiklari calismada Iowa’da ayni fenolojik evredeki misir bitkilerinin biiytime
kosullarin1 degerlendirmek i¢in uzaktan algilama verileri ve meteorolojik verilerin birlesimini
iceren bir yaklasim Onermistir. Calismada NDVI zaman serileri ve aktif birikimli sicaklik
(AAT) degerleri kullanilmistir. Uydu goriintiileri, bulutluluk ve atmosferik yansimalardan
etkilenebilecegi i¢in giiriiltiilii verileri elimine etmek adina ¢alismaya konu olan 11 yillik misir
bitkisi biiylime mevsimi i¢in elde edilen NDVI zaman serileri Savitzky-Golay filtresi ile
yeniden olusturulmustur. Veri 6n isleme adiminda Savitzky-Golay filtresinin kullaniminin bitki
ortiistindeki degisiklikleri olgebilecegi ve verim tahmini iyilestirmeye yardimci olabilecegi
bildirilmistir.

Bu calismada Ankara Universitesi Ziraat Fakiiltesi Haymana Arastirma ve Uygulama
Ciftliginde yetistirilen silajlik misir ve bugday (sulamaya ve yagisa dayali yetistiricilik)
parsellerine ait NDVI zaman serileri, Savitzky-Golay Filter, Lowess (Yerel Agirlikli Dagilim
Grafigi Diizeltme) ve Spline Smoothing algoritmalari kullanilarak diizeltilmistir. Bu
yontemlerin performanslar ti¢ agidan karsilastirilmistir: (1) Guriltilii veriyi azaltma yetenegi
(Sinyal-giiriiltii oran1, SNR), (2) kok ortalama kare hatas1 (RMSE), (3) R?.
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MATERYAL

1. Cahsma Alam

Calisma, Ankara Universitesi Ziraat Fakiiltesi Haymana Arastirma ve Uygulama Ciftliginde

silajlik misir ve bugday parsellerinde (Sekil 1) yiirtitiilmustiir.
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Sekil 1. Calisma alani

Haymana il¢esinde kislar1 soguk, yazlari ise sicak ve kurak olan yar1 kurak iklim 6zellikleri
gorlilmektedir. Ortalama yillik sicaklik degeri 12 °C iken aylik ortalama en yiiksek sicaklik
degeri 30.5 °C ile agustos ayinda, aylik ortalama en diisiik sicaklik degeri ise -3.2 °C ile ocak
ayinda goriilmektedir (Anonim, 2023). Haymana ilgesine ait bazi1 meteorolojik parametrelerin
uzun yillar ortalamasi Tablo 1°de verilmistir.
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Tablo 1. Calisma alanina ait bazi meteorolojik parametrelerin uzun yillar (1927-2023)
ortalamasi (Anonim, 2023)

Aylar Yillik
1 213 4 5 6 7/ 81910 11 12

Ortalama 02| 1.7 57 113 16.1 20.0 23.4 235 189 132/ 73 | 2.6 | 12.0
Stcaklik (°C) 2117 5. 31161 20.0 23.4/23.5 189132 73 | 2. .
Ortalama
En Yiiksek 42 165 115 17.4 22.4 267 303 30.5 26.1 20.0 13.1| 6.6 | 17.9
Sicaklik (°C)
Ortalama
En Diisiik 321230075497 130159160 119 7.1 25 -07 6.3
Sicaklik (°C)
Ortalama
Yagis Miktart 1 40.335.2/39.3 41.7/50.9 36.1 14.2 12.7|17.8 27.3 31.2 44.4 391.1
(mm)
Ortalama
Giineslenme 26137150 64 82 98 11.0/105 9.1 66 46 25 67
Siiresi
(saat)

2. Uydu Verileri

Calismada NDVI zaman serilerinin olusturulmasinda Sentinel-2 uydu verileri kullanilmistr.
Copernicus Sentinel-2 uydusu, giinesle eszamanli yoriingeye yerlestirilmis ve birbirlerine 180°
aciyla fazlanmis kutupsal yoriingeli iki uydu takimindan (2A,2B) olusmaktadir.

Sentinel-2 uydusu, yoriinge genisligi (290 km) ve yiiksek zamansal ¢oziiniirlige (tek uydu ile
ekvator yakininda 10 giin, bulutsuz kosullarda 2 uydu ile 5 giin, orta enlemlerde 2-3 giin)
sahiptir. Sentinel-2, 13 spektral bandi1 ornekleyen bir optik cihaz tasimaktadir: 10 m'de dort
bant, 20 m'de alt1 bant ve 60 m mekansal ¢6ziiniirliikte tic bant (Anonim, 2015). Sentinel-2
uydusu bant 6zellikleri Tablo 2°de verilmistir.

Tablo 2. Sentinel-2 uydusu bant 6zellikleri (Anonim, 2015)

Bant | Coziniirlik (m) | Dalga Boyu (nm) Ozellik
B1 60 443 Ultra Mavi (Kiy1 ve Aerosol)
B2 10 490 Mavi
B3 10 560 Yesil
B4 10 665 Kirmizi
B5 20 705 Goriiniir ve Yakin Kizilotesi (VNIR)
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B6 20 740 Goriiniir ve Yakin Kizilotesi (VNIR)
B7 20 783 Goriiniir ve Yakin Kizilotesi (VNIR)
B8 10 842 Goriiniir ve Yakin Kizilotesi (VNIR)
B8a 20 865 Goriiniir ve Yakin Kizilotesi (VNIR)
B9 60 940 Kisa Dalga Kiziltesi (SWIR)
B10 60 1375 Kisa Dalga Kizil6tesi (SWIR)
B11 20 1610 Kisa Dalga Kiziltesi (SWIR)
B12 20 2190 Kisa Dalga Kiziltesi (SWIR)

Calisma kapsaminda, NDVI zaman serilerini olusturmak i¢in 10 m ¢ozlintrliikla B4 ve B8

verileri kullanilmistur.

METOT
1. NDVI Zaman Serilerinin Olusturulmasi

NDVI, yakin kizilotesi (NIR) bandin yansima orani ve kirmizi bandin yansima orani arasindaki
farkin, toplamlar1 ile normallestirilmesi yoluyla Esitlik 1 ile hesaplanmaktadir (Rouse vd.,
1973). NDVI hesaplanirken bu iki bandin spektral yansima oranmin kullanilmasinin temel
olarak iki nedeni bulunmaktadir: (1) Saglikli bitki ortiisiinde yapraklarin hiicresel yapisinin
elektromanyetik spektrumun NIR bélgesindeki giines radyasyonunu daha giiglii bir sekilde
yansitmasi, (2) bitki yapraklarindaki klorofilin, fotosentezde kullanilmak tizere kirmizi 15181
gliclii bir sekilde emmesi ve yalnizea kiigiik bir kismini yansitmasidir.

NDVI, -1 ila +1 arasinda deger almaktadir. Bitki biiylime mevsimi boyunca sifirdan kuigiik
NDVI degerleri ¢6l, ¢ciplak toprak, bulut, kar, su kiitlesi ve buzul; biiylime mevsiminde sifirdan
biiylik NDVI degerleri ise mevcut bitki ortiistinii tanimlamaktadir. Yagmur ormanlar1 gibi
yogun bitki ortiisiine sahip alanlarda NDVI degerleri bire yaklasmaktadir. NDVI degerlerindeki
zamansal degisiklikler bitki biiylime dongiisiinii tespit etmek i¢in ve potansiyel olarak ekim-
hasat tarihlerinin hesaplanmasinda kullanilabilmektedir (Sajedi- Hosseini vd., 2018).

NDV] = ENIRZPRED (Esitlik 1)

PNIR+PRED

Esitlikte;
p_NIR= Yakin kizil6tesi bandin spekral yansima orani,

p_RED= Kirmiz1 bandin spektral yansima oranidir.

Calisma kapsaminda NDVI zaman serileri, silajlik misir ve bugday parsellerinin vektor
verilerinin Google Earth Engine’e (GEE) calisma alani olarak tanimlanmasi ve 2016-2023
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yillart arasinda bitkilerin biiytime mevsimleri siiresince analiz edilmesi ile elde edilmistir. Bu
kapsamda Sentinel-2A B4 ve B8 bantlarinin yansima oranlar1 kullanilmastir.

2. Veri On isleme

Veri 6n isleme, zaman serilerindeki egilimleri daha iyi gérmek i¢in yapilmaktadir (Liu ve Zhan,
2016). Calisma kapsaminda NDVI zaman serileri, Savitzky-Golay Filter (Esitlik 2), Lowess
(Yerel Agirlikli Dagilim Grafigi Diizeltme) (Esitlik 3) ve Spline Smoothing (Esitlik 4)
algoritmalart kullanilarak diizeltilmistir. Bu yontemlerin performanslar1 ii¢ agidan
karsilagtirilmistir: (1) Giirtiltiilii veriyi azaltma yetenegi (Sinyal-gtiriiltii orani, SNR (Esitlik 5)),
(2) kok ortalama kare hatas1 (RMSE), (3) R2.

Savitzky-Golay algoritmasi, giiriiltii azaltma ve verilerin diizeltilmesi i¢in kullanilan bir dijital
filtreleme teknigidir. Diisiik dereceli polinomlar1 verilerin kiigiik alt kiimelerine uydurarak
calisir (Savitzky ve Golay, 1964). Esitlik 2 ile formiile edilmektedir.

!

Y'i = 220 GYitj (Esitlik 2)

Esitlikte;
y’i= 1 noktasindaki diizeltilmis deger,
yi+i= 1 noktasinin komsulugunda gézlemlenen deger,

ci= Konvoliisyon katsayisidir.

Lowess, verilerin dagilim grafiklerini diizgiinlestirmek i¢in kullanilan parametrik olmayan bir
regresyon yontemidir. Yontem ile verilerin alt kiimelerine ¢oklu agirlikli regresyon ¢izgileri
uyarlanarak altta yatan egilimi yakalayan yumusak bir egri elde edilir (Cleveland ve Devlin,
1988). Lowess algoritmasi Esitlik 3 ile ifade edilmektedir.

n
~ Zj:lwinj

P W (Esitlik 3)
j= 1

Esitlikte;

n= Toplam veri sayist,

¥;= 1 noktasindaki diizeltilmis deger,

yj= j noktasinda gozlemlenen deger,

wij= 1 noktasinda diizeltme i¢in j’inci noktaya atanan degerdir.

Proceedings Book Page 18 www.atlasconference.org



ATLAS 13th
INTERNATIONAL CONGRESS ON ADVANCED SCIENTIFIC STUDIES AND INTERDISCIPLINARY RESEARCH

Spline diizeltme algoritmasi, pargali polinomlar uydurarak verileri diizeltmek i¢in kullanilan
esnek bir parametrik olmayan regresyon yontemidir. Verilerin araliklara boliinmesini ve her
aralikta polinom fonksiyonlarinin uydurulmasini igerir (Hastie vd., 2009). Spline algoritmasi

Esitlik 4’teki parcali polinom denklemi ile ifade edilmektedir.

y(x) = Xi, Bihi(¥) (Esitlik 4)

Esitlikte;

y(x)= Diizeltilmis fonksiyon,

B;= Polinom bazli1 fonksiyonun katsayist,
hi= Temel fonksiyondur.

Veri diizeltme algoritmalarinin performansinin degerlendirilmesinde kullanilan sinyal-giiriiltii
orani (SNR), istenen sinyalin seviyesini arka plan giiriiltiisii seviyesi ile karsilagtirarak bir
sinyalin kalitesini 6l¢gmede kullanilan bir olgiittiir (Proakis, 2007). Genel olarak SNR,
calismalarda arastirmacilarin veri kalitesini degerlendirmesine, sinyal tespitini gelistirmesine,
cevresel degisikliklere duyarliligi artirmasina, saglam istatistiksel analizler saglamasina ve
caligmalar arasi1 karsilagtirmalari ve sentezi kolaylastirmasina olanak taniyan degerli bir 6l¢tittiir
(Dash vd. 2008). SNR, Esitlik 5 ile hesaplanmaktadir.

SNR = 1010g10 (Sinyal seviyesi)

(Esitlik 5)

Giirilti seviyesi

Esitlikte;
Sinyal seviyesi= Istenilen sinyalin seviyesi,
Girlti seviyesi = Arka plan giiriiltii seviyesidir.

BULGULAR VE TARTISMA

Silajlik misir ve bugday (sulamaya ve yagisa dayali tarim) bitkilerinin 2016-2023 yillart NDVI
zaman serilerinin diizeltilmesinde kullanilan Savitzky-Golay, Lowess ve Spline Smoothing
algoritmalarinin performans gostergeleri Tablo 2-4’te verilmistir.

Tablo 2 incelendiginde Savitzky-Golay algoritmasinin misir tizerinde NDVI zaman serilerini
diizeltmede, diger yontemlerle karsilastirildiginda genel olarak daha yiiksek R? degerleri, daha
duisiik RMSE degerleri ve daha yiiksek SNR degerleri ile daha basarili oldugu goriilmektedir.
Ozellikle 2019-2023 yillar1 arasinda y&ntemin iistiinliigii belirginlesmistir. Bu performans
gostergeleri, Savitzky-Golay filtresinin veri setindeki gliriiltiiyli azaltirken verinin temel
yapisini koruyarak daha kesin ve giivenilir sonuglar sagladigint géstermektedir.
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Tablo 2. Silajlik misir bitkisinin diizeltme algoritmalar1 performans gostergeleri

Performans Gostergeleri

Yillar Metot

R? RMSE SNR

Lowess 0.87 0.09 8.19

2016 Savitzky-Golay 0.92 0.07 10.31
Spline 0.88 0.09 8.37

Lowess 0.77 0.12 6.31

2017 Savitzky-Golay 0.78 0.12 5.63
Spline 0.85 0.10 7.25

Lowess 0.73 0.13 5.55

2018 Savitzky-Golay 0.78 0.12 5.63
Spline 0.89 0.08 8.66

Lowess 0.94 0.06 11.88
2019 Savitzky-Golay 0.95 0.06 13.09
Spline 0.90 0.08 9.03

Lowess 0.92 0.07 10.01
2020 Savitzky-Golay 0.96 0.05 13.56
Spline 0.90 0.08 9.67
Lowess 0.92 0.08 10.44
2021 Savitzky-Golay 0.96 0.05 13.76
Spline 0.91 0.08 9.76

Lowess 0.92 0.06 10.21

2022 Savitzky-Golay 0.95 0.05 12.51
Spline 0.82 0.08 5.95

Lowess 0.89 0.05 8.26
2023 Savitzky-Golay 0.94 0.04 11.99
Spline 0.74 0.08 3.93

Tablo 2 ve Tablo 3 incelendiginde Savitzky-Golay algoritmasinin bugday bitkisi {izerinde
NDVI zaman serisi degerlerini diizeltmede, diger yontemlerle (Lowess ve Spline)
karsilastirildiginda genel olarak performansi degiskenlik gostermektedir. Ancak ozellikle
sulamaya dayal1 yetistiricilikte, yiiksek R? degerleri, diisiik RMSE degerleri ve yiiksek SNR
degerleri ile diger yontemlerden daha basarili oldugu gériilmektedir. Ornegin, 2019/2020
donemi i¢in Savitzky-Golay metodu R? degeri 0.96, RMSE degeri 0.04 ve SNR degeri 18.68
ile en iy1 performansi sergilemistir.

Bugday yagisa dayali yetistiricilikte ise Savitzky-Golay algoritmasinin performans: zaman
icinde dalgalanmalar gostermis, ancak 2022/2023 déneminde R? degeri 0.87, RMSE degeri
0.02 ve SNR degeri 12.55 ile yine yiiksek bir performans sergilemistir. Bu sonuglar, Savitzky-
Golay algoritmasinin bugday bitkisinin NDVI zaman serilerinin diizeltilmesinde, &zellikle
belirli donemlerde, diger yontemlere gore daha etkili sonuglar verebildigini gostermektedir.
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Tablo 3. Bugday (sulamaya dayali yetistiricilik) bitkisi diizeltme algoritmalar1 performans

gostergeleri
Performans Gostergeleri

Yillar Metot . AMSE SNR
Lowess 0,95 0,03 16,42

2016/2017  Savitzky-Golay 0,96 0,03 17,69
Spline 0,91 0,05 13,91

Lowess 0,82 0,06 10,57

2017/2018  Savitzky-Golay 0,84 0,06 10,92
Spline 0,93 0,04 14,61

Lowess 0,60 0,12 7,16

2018/2019  Savitzky-Golay 0,64 0,11 7,69
Spline 0,96 0,04 16,71

Lowess 0,88 0,06 14,29

2019/2020  Savitzky-Golay 0,92 0,05 15,85
Spline 0,96 0,04 18,68

Lowess 0.92 0.07 10.01

2020/2021  Savitzky-Golay 0,95 0,04 14,87
Spline 0,73 0,09 7,82

Lowess 0,92 0,05 15,38

2021/2022  Savitzky-Golay 0,93 0,04 16,00
Spline 0,92 0,05 15,38

Lowess 0,91 0,04 13,76

2022/2023  Savitzky-Golay 0,94 0,03 15,76
Spline 0,88 0,04 12,83

Tablo 4. Bugday (yagisa dayali yetistiricilik) bitkisi diizeltme algoritmalari performans

gostergeleri
Performans Gostergeleri
Yillar Metot

R? RMSE SNR

Lowess 0,79 0,03 11,35

2016/2017 Savitzky-Golay 0,81 0,03 11,76
Spline 0,80 0,03 11,74

Lowess 0,87 0,03 12,89

2017/2018 Savitzky-Golay 0,90 0,02 13,83
Spline 0,89 0,02 13,57

Lowess 0,82 0,03 11,30

2018/2019 Savitzky-Golay 0,83 0,03 11,56
Spline 0,91 0,02 14,16

Lowess 0,61 0,05 7,63

2019/2020 Savitzky-Golay 0,71 0,04 8,96
Spline 0,67 0,05 8,35
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Lowess 0,84 0,03 11,46
2020/2021 Savitzky-Golay 0,85 0,03 11,57
Spline 0,81 0,04 10,57
Lowess 0,85 0,03 13,47
2021/2022  Savitzky-Golay 0,77 0,03 11,50
Spline 0,65 0,04 9,66
Lowess 0,82 0,03 11,39
2022/2023  Savitzky-Golay 0,87 0,02 12,55
Spline 0,72 0,04 9,43

Bu sonuglar, Savitzky-Golay algoritmasinin hem silajlik misir hem de bugday bitkisinde NDVI
zaman serisi verilerinin diizeltilmesi i¢in etkili bir yontem oldugunu desteklemekte ve bu
algoritmanin bitki sagligi ve verimlilik analizlerinde giivenilir bir arag¢ olarak kullanilmasinin
(Liu ve Zhan, 2016, Ren vd., 2017, Qian vd., 2019) nedenlerini ortaya koymaktadir. Savitzky-
Golay algoritmasinin bitki indekslerinin zaman serisi analizinde genel olarak basarili sonuglar
verdigi ve bu alanda yaygin olarak tercih edildigi literatiirde de (Bian vd., 2010, Cao vd., 2018,
Chen vd., 2023) belirtilmektedir. Bian vd., 2010) calismalarinda MODIS NDVI zaman
serilerini yeniden yapilandirmak i¢in Ortalama Deger Iterasyonu (MVI), Fourier ve Savitzky-
Golay yontemlerinin performanslarini karsilagtirmistir. Calisma bulgularinda Savitzky-Golay
yontemine dayali yeniden yapilandirma yonteminin hem goriintii gorsel efektlerinde hem de
NDVI zamansal profillerinde daha iyi bir sonu¢ verdigi bildirilmistir. Cao vd. (2018)
calismalarinda MODIS NDVI zaman serilerindeki giirtiltiili verileri elimine etmek igin
Savitzky- Golay, Asimetrik Gaussian, DLF ve Hants yontemlerini kullanmis ve algoritmalarin
performansini degerlendirmistir. Calisma bulgularinda Savitzky-Golay algoritmasinin en iyi
sonucu verdigi bildirilmistir.

SONUC

Bu calismada, Ankara Universitesi Ziraat Fakiiltesi Haymana Arastirma ve Uygulama
Ciftligi’nde silajlik misir ve bugday parsellerine ait NDVI zaman serilerinin diizgiinlestirilmesi
icin Savitzky-Golay, Lowess ve Spline Smoothing algoritmalar1 kullanilmis ve bu yontemlerin
performanslar1 karsilagtirllmistir. Calismanin bulgular1 degerlendirildiginde Savitzky-Golay
algoritmasinin diger yontemlere kiyasla genel olarak daha yiiksek performans gosterdigi tespit
edilmistir. Hem misir hem de bugday parsellerine ait NDVI zaman serilerinde, Savitzky-Golay
algoritmasi1 daha yiiksek R* ve SNR degerleri elde etmis, RMSE degerlerinin de diger
algoritmalara kiyasla daha duisiik oldugu gozlemlenmistir.

Savitzky-Golay algoritmasinin verinin temel yapisini korurken giiriiltiiyi azaltmada daha etkili
oldugu sonucuna ulasilmistir. Bu algoritma, 6zellikle 2019-2023 yillar1 arasinda misir ve
bugday {iizerindeki performansi ile 6ne ¢ikmistir. Diizgiinlestirme islemi sirasinda verideki
ayrintilar1 koruma kabiliyeti sayesinde Savitzky-Golay, hem bitki ortiistinti izleme hem de
tarimsal tretimi degerlendirme agisindan zaman serilerinin diizeltilmesinde giivenilir bir
yontem olarak 6ne ¢ikmaktadir. Bu durum, Savitzky-Golay algoritmasiin tarimsal tiretimde
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NDVI zaman serilerinin analizi i¢in etkili bir yontem oldugunu gostermektedir. Lowess ve
Spline Smoothing yontemleri, belirli yillarda ve kosullarda daha diisiik performans gostermistir.
Lowess algoritmasi, Savitzky-Golay’a kiyasla daha diisik R* ve SNR degerleri sunarken,
Spline Smoothing de benzer sonuglar vermistir.

Vejetasyon indekslerinin tarimsal tiretimde etkin bir sekilde kullanilabilmesi ve dogru sekilde
analiz edilmesi, bitkisel tiretimin izlenmesinde biiyltik dnem tagimaktadir. Uydu verilerinin
dogrulugunun artirilmasi verim tahmini, sulama planlamasi, fenoloji ¢alismalarinda daha
yiliksek dogruluk oranlar1 saglayabilir ve tarimsal yonetim siireglerinde daha verimli kararlar
alinmasina katkida bulunabilir.

TESEKKUR: Bu calisma TUBITAK 1002A Hizli Destek programi kapsaminda 1230795
proje numarast ile desteklenmistir. Bilimsel ¢alismamiza verdigi destekten tiirii TUBITAK ’a
tesekkiir ederiz.
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ABSTRACT

Brain-computer interfaces (BCls), clinical diagnosis, neuroscience research, and cognitive state
monitoring are just a few of the domains where electroencephalography (EEG) is employed as
a non-invasive method to capture brain activity. For effective analysis and interpretation, the
quality of the EEG data is essential. The goal of this project is to create an 8-channel, wireless,
open-source, low-cost EEG equipment with dry electrodes. The goal of this gadget is to make
EEG measurements more widely available and efficient, which will benefit clinical and
research uses alike.

Materials and Methods: The creation of an electroencephalography (EEG) data collecting
card is essential for improving clinical diagnoses and neuroscience research. The goal of this
project is to create an open-source, wireless, affordable EEG device with eight channels and
dry electrodes. The objective of the apparatus is to precisely record and transfer neural impulses
for instantaneous observation and evaluation. The ESP32-WROOM microcontroller and the
ADS1256 analog-to-digital converter are essential parts for effective data processing and
wireless communication. With the goal of improving accessibility and efficacy for clinical and
research applications, this creative approach aims to provide accurate and superior EEG data.

Results: The ESP32 successfully communicated with the ADS1256 via SPI, and the analog
signal was transferred to the computer. The transferred analog signal was measured at levels
around 100 pV. Discussion and Conclusion: Before feeding the analog signals into the
ADSI1256, it is advised to amplify them using active amplifiers to improve sensitivity and
lower noise. Furthermore, using active electrodes would help produce data that are more
trustworthy and transparent.

Key Words: Brain-computer interfaces, electroencephalography, analog-to-digital converter
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ABSTRACT

Masonry buildings constitute a significant portion of the current building stock. The
strengthening of masonry buildings is a highly popular topic, regardless of whether they are
classified as historical structures or not. Various methods are employed in the strengthening of
masonry buildings, selected based on multiple parameters such as the current structural system
condition, any existing damages, material properties, architectural requirements, functional
criteria, application conditions, and economic considerations. In this study, the focus is first on
the behavior of masonry buildings under horizontal and vertical loads, explaining the potential
damage mechanisms. Then, commonly used strengthening methods are discussed. The purpose
of the study is to explore the strengthening of masonry buildings using shotcrete and FRP
composites. Accordingly, explanations related to both methods are provided, and the
application stages are detailed. Subsequently, strengthening analyses were conducted on an
existing masonry building modeled in a computer software using the finite element method. In
the analysis program, the seismic performance of the unstrengthened building was first
determined. According to the analysis results, the building failed to meet the TBDY-2018 target
seismic performance. Therefore, shotcrete and FRP composite strengthening techniques were
applied to the building, bringing its seismic performance to an adequate level. The study
concludes by presenting the results of the analyses and the strengthening procedures.

Key Words: Masonry Buildings, Strengthening, Shotcrete, FRP Composites

INTRODUCTION

Historical buildings are cultural heritage passed down from past to present. Many historical
buildings have become one of the most important values of the country, and have even made
important contributions to the promotion of the country in which they are located. For this
reason, it is important to protect historical buildings from natural disasters such as earthquakes.
While some structures could remain standing even in major earthquakes, unfortunately, some
could not avoid significant damage or collapse.

Implementing reinforcement works to extend the life of historic buildings is a very effective
method today. Many masonry structures continue to exist with appropriate strengthening
methods, and it is aimed to keep these structures standing in possible future earthquakes.

Various repair and strengthening methods are applied in masonry structures. It is important that
the method to be applied is selected according to the needs of the structure and is aimed at
obtaining the desired performance from the structure. Methods such as renewal of joints, filling
of cracks with injection application, reconstruction of severe damaged or collapsed sections,
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application of shotcrete, reinforcement with composite rods or composite fabrics, reinforcement
with steel profiles or plates are the main repair and strengthening methods of historical/masonry
structures. Among these methods, shotcrete and CFRP are widely used in the literature due to
their high ductility and energy absorption capacity.

Researchers such as Maras et.al , Akgiil et.al, Keypour et.al, Prota et.al , Saghafi et.al, Keypour
et.al, Yazgan et.al, Sever et.al and Faella et.al preferred CFRP methods in strengthening
masonry buildings and in their experimental studies, they stated that CFRP significantly
increased the load-carrying capacity and ductility and made significant contributions to shear
effects. Shabdin et.al, Karbaschi et.al, Dardaei et.al, Lin at.al and ElGawady et.al. In their
experiments on strengthening masonry structures with shotcrete, they emphasized that shotcrete
applied from both sides improved the out-of-plane behavior and provided high shear capacity.

Pardoon et al. examined the use of shotcrete and FRP composite in strengthening masonry
structures using numerical analysis method. According to the authors, more rigidity and
strength was achieved in reinforcement made with shotcrete compared to FRP. Shakib et al.
discussed the reinforcement of masonry walls made with two different techniques: CFRP strips
and mesh-reinforced sprayed concrete, through experimental and analytical methods. The
authors stated that CFRP reinforcement increases the shear and ductility capacity of the wall,
but the increases in the application with shotcrete are higher compared to the case with CFRP.
In the study of Dezfouli et al., shotcrete and FRP reinforcement techniques were examined
experimentally and comparative results of parameters such as strength, ductility, energy
absorption capacity were presented compared to the unreinforced situation.

In this study, the effectiveness of shotcrete strengthening and FRP strengthening methods,
which are two of the methods used in strengthening masonry structures, were examined
numerically and comparisons were made. It was observed that the structure, which could not
provide the target performance level, achieved this performance after both reinforcement
analyses. As a result of the analysis, strengthening with shotcrete was found to be more
advantageous in many respects for the analyzed structure and the application was carried out in
this way.

NUMERICAL MODEL AND SEISMIC PERFORMANCE ANALYSIS

In this section, the seismic performance of an existing masonry building will be determined
according to TBDY-2018 conditions. Then, the inadequate wall elements will be strengthened
with two different methods: shotcrete and FRP, and the seismic performance of the building
will be brought to the desired level.

1. Building and Material Properties

The structure is a two-storey masonry building located in the Beykoz district of Istanbul (Figure
1). The formwork plan of the building's are given in Figure 2. The existing building is included
in the surrounded building class according to TBDY-2018 because it is composed of walls
surrounded by horizontal and vertical beams. The thickness of the masonry walls is 25 cm. In
addition to the masonry system, there is also a reinforced concrete frame system in some parts
of the building with wide openings. It can be said that the wall structures are not regular. The
ground floor is 3.4 m high, the first floor is 3.25 m high.
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a.First storey b. second storey
Figure 2. Formwork plan

Wall material is brick. The characteristic compressive strength of the concrete obtained as a
result of the evaluation made with the laboratory results of the core samples taken from the
reinforced concrete elements is 18 Mpa. The strength parameters to be taken into account for
the wall material were determined according to TBDY-2018. In TBDY-2018, masonry units
are primarily classified according to their hole ratios. Since the hole rate of the existing brick
material is below 35%, it is included in the Group 1 class.

Kargir Birim Cinsi'” GrupI Grup IT
Tugla o < %35 %35 < a < %50
Beton o = %35 %35 < a = %30

Table 1. Classification of masonry units according to TBDY-2018
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The compressive strength (fc) of the mortar used in the walls is accepted as 10 MPa. The
compressive strength of brick (f,) element units was accepted as 15 MPa, a value compatible
with the literature. According to these values, the compressive strength fi to be taken into
account in masonry load-bearing walls is included in the range shown in Table.2 (TBDY-2018).
As aresult, the fx value was chosen as 8§ MPa with an average approximation.

Harg Kargir birim basin¢ dayamm, £, (MPa)
Birim- Harg basing
Birim Simifi sinifi dayanim,
£, (MPa)’ 5 10 15 20 25 30

M10-M20 3.4-42 5.5-6.8 7.3-9.0 §9-11.0 | 10.4-129 | 11.9-14.6

Grup I M2.5-M9 2.2-33 3.6-5.3 4.8-7.1 5.9-8.7 6.9-10.1 | 7.8-11.5

Genel M1-M2 1.7-2.1 2.8-3.4 3.7-4.5 4.5-5.5 5.2-6.4 5.9-7.3
amach
harg M10-M20 2.8-3.4 4.5-5.5 6.0-7.4 7.3-9.0 8.5-10.5 | 9.7-12.0

Srupll v M25-M9 | 1827 | 3.044 | 3958 | 4871 | 5683 | 6.4-94
Kesme tas
M1-M2 14-1.7 | 2328 | 3037 | 3745 | 4353 | 4960
Tugla
Grup D) 2.9 5.3 75 9.6 11.6 13.5
Tugla .
(Grup T — 2.2 3.5 47 5.7 6.7 7.6
Beton 1‘¢1b€lki’.l‘|l
(Grup I), b 3.1 5.7 8.0 10.2 12.3 14.4
Gazbeton
Beton
(Grup D) 2.6 46 6.5 8.3 10.0 1.7

Table 2. Characteristic compressive strength in masonry walls according to TBDY-2018

Wall characteristic shear strength fyx is given by Equation 1 in TBDY-2018 part 11.2.9, as
explained in Chapter 2. In this expression, the term fyko is the initial shear strength of the walls
and should be taken as 0.30.

fuk=fuo + 0.4 64 < 0.10f, (1)

According to TBDY-2018 conditions, the elasticity module of masonry walls should be
considered as 750x fk in cases where no testing is performed. Therefore, the elasticity modulus
will be taken into account as 6000 Mpa. The unit volume weight of the brick is taken as 1400
kg/m>.

2. Earthquake and Ground Parameters

The existing building is located on a ZD class ground in the Beykoz district of Istanbul.
According to TBDY-2018, the building performance level targeted at the DD2 earthquake
level must be 'Controlled Damage'. For this reason, the horizontal elastic acceleration
spectrum was obtained by entering the DD2 level earthquake, ZD ground conditions and
relevant coordinates from the seismic hazard map. According to this map the acceleration
spectrum parameters are Si: 0.202, Ss: 0.693, Spi: 0.444, Sps: 0.863. The horizontal elastic
acceleration spectrum is given in Figure 3.
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Figure 3. Horizontal elastic acceleration spectrum for the masonry building

The existing building was evaluated as a workplace and the building importance coefficient
was selected as I = 1. Since seismic performance analysis will be performed according to
TBDY-2018, the response coefficient is taken as R = 1 and the coefficient of excess strength is
D = 1. Live load participation coefficient was chosen as n=0.3.

3. Seismic Anlysis and Results

The numerical model was created in the StadCAD program. First of all, the geometry of the
building was established and the loading was done. The three-dimensional calculation model
of the building is given in Figure 4.

Figure 4. Sta4CAD calculation model of the existing building

While entering the material parameters, since the evaluation of an existing building, not the
design, was made, the design compressive strength was used as the same as the characteristic
compressive strength, that is, without being reduced by material coefficients. Similarly, the
elasticity modulus was entered according to this value. Seismic performance analysis was
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applied to the existing building with the linear method in accordance with TBDY-2018
conditions. Analysis results are given in tables below.

Mod 1l.mod 2.mod 3.mod 4.mod 5.mod 6.mod 7 .mod 8.mod 9.mod
© 84.58 92.65 108.64 145.25 155.84 186.97 304.28 345.23 980.98
T 0.0743 0.0678 0.0578 0.0433 0.0403 0.0336 0.0206 0.0182 0.0064
Mxr% 61.669 1.622 3.858 11.859 1.651 12.828 0.047 1.387 0.508
Myr% 0.289 62.720 11.589 2.918 15.830 0.008 0.791 0.927 1:172
E Y Yete & I
KAT Ve Ve e (Veair) TV [VesVr) ran
1 244 .62 28327 2736 280.00 90.72 93=%40
¥ lEG. GG 176.00 86.23 1ed8.04 13.387 49540
Yigms yapl performans) :Gédcme bBilgesi

Table 3. Modal parameters and Performance level

As can be seen from the analysis results (Table 3.), the existing building performance level is
the ‘Collapse Zone’ performance level and it could not afford the seismic performance target
according to TBDY-2018 conditions. For this reason, the building needs to be strengthened and
brought into a condition that will provide the target performance. Walls that were determined
to be inadequate according to shear force controls and needed to be strengthened are given in
Figure 5..

=

a.First storey walls b. second storey walls
Figure 5. Need to be strengthened walls
REINFORCEMENT

According to the analysis results, two different techniques, shotcrete and frp, were applied to
the inadequate building. According to the findings, it will be decided which method the building
will be strengthened.

1.Shotcrete Reinforcement

The walls, which were decided to be strengthened due to insufficient shear, were modeled in
STA4CAD as a one-way 10 cm shotcrete application in figure 6.
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Figure 6. One-way 10 cm shotcrete

Mod 1.mod 2 .mod 3.mod 4 .mod 5.mod 6 .mod 7 .mod 8 .mod 9.mod
@ 99.60 102.11 118.03 154.60 167.43 179.88 192.62 203.38 209.68
T 0.0631 0.0615 0.0532 0.0406 0.0375 0.0349 0.0326 0.0309 0.0300
Mxxr% 62.725 0.765 0.561 0.623 0.754 3.293 16.790 2.685 1.324
Myr% 1.134 65.446 5.170 2.841 14.472 2.728 0.098 0.246 0.099
bl ¥ Tetersiz kesme
EAT TVr Ve Ve (VexVr) R E The TWVe iVexVr) kapasite Orami
1 B38.5¢ 21931 ga 5lg.08 315.5¢ 0.00 |+ Sinirli Hasar
2 294 &2 laa. 04 0.00 ZB85.25 185.23 0 | Sznirli Hasax

¥Yifms yapi performansi:Sinirii Hasar
Table 4. Shotcrete reinforcement modal parameters and performance level

As can be seen from the seismic performance evaluation results of the reinforced masonry
building, the performance of the building has reached the target performance with the
application of shotcrete. The performance level of the reinforced building was obtained as
'Limited Damage Performance Level'.

2.Strengthening with FRP Composites

It is not possible to strengthen masonry walls with FRP composites in the Sta4CAD program.
For this reason, based on the stress values occurring in unreinforced existing building walls,
FRP reinforcement of the walls will be investigated by comparing them with the capacities of
FRP-reinforced walls.There are several recommendations in the scientific literature to evaluate
the shear strength f, or the corresponding shear force Vr of walls externally reinforced with
composite materials. Adding the contribution of the outer composite layer (Vrys) to shear
strength (Vr,m) of the unreinforced wall is a general approach given in these recommendations
(Faella et al. 2010).

VR =Vrm* Vrr (2)

Studies have shown that in masonry walls reinforced with composite materials, the fibers do
not actually reach their maximum deformation limits in case of maximum deformation in the
composite material. This occurs due to loss of adhesion and is explained by premature damage
caused by weakening of the adhesion effect. To take into account the effect of early damage
due to loss of adhesion, the shear strength is calculated as in equation 3-4. (Faella et al. 2010).

fv = fuc + pr. Er. Egetr (3)
Eretr = 0.4 . En 4)
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Mesh Mineral mortar
Mesh weight (g/m?) 168 Compression strength 38
(MPa)
Nominal thickness (mm) 0.047 Bending strength (MPa) T
Strength (for a width of 1 cm) (Nf 1600  Young modulus (GPa) 15.0
cm)
Tensile strength (MPa) 4800
(00T I i Lo T s (e i
e = 5 Fiber density (g/cm®) 1.78

(T~ Ultimate strain (%) 1.8

Figure 7. FRP fabric and critical values

Calculation shear stresses occurring in inadequate walls in the existing unreinforced structure
were taken from the Sta4dCAD program. The shear strength of the walls is known and the
additional contribution from FRP reinforcement should be added to this strength as given in
Equation 2. FRP reinforcement was applied to the walls on a single side and covering the entire
wall. The shear strength provided by the FRP reinforcement was calculated with Equation 3-4
and added to the shear capacity of the unreinforced wall. The results are presented in Table 5.
As can be seen from the results, the reinforcement made on one side was sufficient and the
deficiencies in all walls were eliminated. Therefore, after the retrofit, the seismic performance
level of the building was increased to meet the target performance.

Nihai

StadCAD verileri (kg/cm2) Duvar Gerilme StadCAD verileri (kg/cm2) Giilendirilmig
DUVAR | (Be-Bwilw| Ab | Ve | N Nq |ixfd| o | fvko| fk | fv Kontrolii Duvar Gerilme Kontroli E:l Efeff VR’II KaD 'm.‘:;s. Duvar Gerilme
Ng | Nu DUVAR | &k | & (kgfem2) (egfen) | Bapasiest | Kontrali
P4 wio1| 2538 | 007] 066 | 124 |020] 5600 | 1854|3000] 3741 | 0930|  YETERL i (kg/cm2)
. TOTE P124| Wio1] 3741 ] 0.030 YETERLI 2447318 | 0.0072] 331 3741 YETERLI
pia|wi2| 25:39  |035|1305] 614 |099| 5600 | 1854|3000 | 3741|3756 | G R TE it _ :
S P124| W102| 3741 | 3.756 | FRP ILE GOCLENDIRME | 2447310 | 0.0072| 331 705 YETERLI
P4 | Wio3| 25x47 |037]1399| 650 | 105| 5600 | 1854|3000 3741|3807 | e = = =
GUGLENDIRME P124| W103| 3.741 | 3.807 | FRP ILE GUGLENDIRME | 2447320 | 0.0072| 331 705 YETERLI
p124| wios| 25x51 | 013| 264 | 225 [036] 5600 | 1854|3.000] 3741 | 2068|  YETERLD 1 ot 5 i T S P P e
p124| wios| 2518|005 020 | 0.62 [011] 5600|1448 |3000] 3579 | 0445|  YETERLL o = = =
: P124| W10s | 3570 | 0.445 YETERLI 2447322 [ 0.0072] 331 3579 YETERLI
P124| Wios| 25x114 | 020]10.08] 393 |0.67] 5600 | 1448 |3000] 3570 |3537|  YETERLL
- P124| w106 3579|3537 YETERLI 2447323 | 0002|331 3570 YETERLI
p124| wio7| 2543 |o11| 184 | 148 [025] 5600 | 1448|3000] 3579 | 1.708|  YETERLD
- P124| W107| 3579 | 1.708 YETERLI 2447324 00072 331 3570 YETERLT
P126| Wios| 25x25 | 0.06| 051 | 049 |008| 5600 | 0830 |3000] 3332|0814  YETERLL ~
S P126| W108| 3332|0814 YETERLT 2447325 00072 331 3332 YETERLE
P126| Wio9| 25075 |069] 2066 543 | 093 | 5600 | 0830|3000 | 3332|4313 | p e —— .
e P126| W109| 3332 | 4313 | FRP ILE GUCLENDIRME | 2447326 | 0.0072| 331 664 YETERLE
P127| Wito| 25:253 |063|27.10] 7.00 | 147 56.00 | 1333 | 3000|3533 | 4285 | - : - :
GUCLENDIRME P127| W110| 3533 | 4285 | FRP ILE GUCLENDIRME | 2447327 | 0.0072| 331 685 YETERLI
PR/ WL 9531 [0.03) 007 ) 038 | 0075600 1353 3000, 3533 0218 ‘;?;f P127| Wi11] 3533 | 0218 YETERLI 2447328 | 0.0072] 331 3533 YETERLI
P28 |Wi2| 29300 [075) 3767 1401 310 ) 6400 1991 |3.000) 3796 | 5022 O i AR P128| W112| 3.796 | 5.022 | FRP [LE GUGLENDIRME | 2447320 | 0.0072| 331 711 YETERLI
P120| W13  25x150 | 038|20.70| 953 | 2.16| 64.00 | 2714 | 3.000| 4085 | 5516 GugLRgN%;\E P129| W113| 4085 | 5516 | FRP ILE GUGLENDIRME | 2447330 | 00072 331 740 YETERLL
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Figure 8. Calculations before and after strengthening
CONCLUSION

The scope of the study focuses on strengthening masonry structures. Strengthening methods
commonly used in practice are explained, then two of these methods, namely strengthening
with shotcrete and strengthening with FRP composites, are used to strengthen an existing
masonry with both methods. The findings obtained according to the analysis results are
summarized below. As a result of the research, it was decided to strengthen the existing
masonry building with shotcrete and the application was carried out.

1) During the reinforcement process with sprayed concrete, it is observed that there is an
increase in stiffness due to the thickening of the wall sections. In the unreinforced building, the
dominant first mode of the building is in the Similarly, the second mode value in the Y direction
is 0.068 in the unreinforced case and 0.061 in the strengthened case.
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2) After strengthening with sprayed concrete, there are changes in the modal parameters and
mass of the building. In the unreinforced earthquake calculation, the total base shear force in
the X direction is 293 tons, and the total base shear force in the Y direction is 280 tons. In this
case, the weight of the building is 408 tons. In the building reinforced with sprayed concrete,
the base shear forces in the X and Y directions are 319 tons and 315 tons, respectively, while
the mass of the building is 482 tons.

3) Shotcrete was applied on one side with a thickness of 10 cm. In this case, if the tables giving
the control of shear stresses in the walls are examined, it is seen that shotcrete provides a
capacity increase of 3 kg/cm®.

4) It can be clearly seen that the stresses in the wall sections where shotcrete is applied decrease.
This is due to the increase in wall cross-sections.

5) In shotcrete application, it is not appropriate to perform this process on the upper floors and
not to do this on the lower floor where the reinforced wall is carried. This situation causes
negative situations in stress distribution and wall deficiencies may be encountered. Therefore,
for effective reinforcement, it is recommended to ensure continuity in the lower floor of the
walls whose upper floor is strengthened. However, the upper layer of the wall, where the lower
layer is reinforced, may not be strengthened because the shear forces decrease in the upper
layer.

6) In the building reinforced with carbon fiber fabric, the capacity increase in shear stresses on
the walls after single-sided reinforcement is around 3.3 kg/cm?, similar to shotcrete.

7) In FRP reinforcement, this capacity was achieved by covering the entire walls, but unlike
shotcrete, different FRP placements can be made and FRP consumption can be reduced on walls
that require less additional capacity and a more economical design can be achieved.

8) While reinforcement with FRP can increase the strength and ductility of the walls, the weight
of the building is not increased because the weight of the material is very low.

9) The existing building could be brought to a state that provides the target seismic performance
by strengthening methods with both shotcrete and FRP material. Therefore, both methods can
be used for effective strengthening.
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ABSTRACT

Concept of the deuteragonist, meaning the second most powerful character in a narrative, seems to
be a topic that has existed in literature for many years but has not been seriously examined or studied
in depth. The concept of the deuteragonist is considered a powerful character in written works, often
treated separately and influencing the narrative from behind the scenes. As a powerful character,
often treated separately and influencing the narrative from behind the scenes he/she is needed to be
handled in depth. This character often serves as a crucial counterpart to the main protagonist,
providing support, conflict, or a contrasting viewpoint. Just as the protagonist drives the story
forward, the deuteragonist plays a central role in shaping the narrative’s direction This paper
explores the nuanced role of the deuteragonist in John Steinbeck's Of Mice and Men, focusing
on how these characters, though often overshadowed by the protagonists, possess a silent yet
profound strength that drives the narrative forward. Through sheding light on the relationship
between George Milton and Lennie Small, this study reveals how Steinbeck's deuteragonists
are essential in highlighting the central themes of loneliness, power dynamics, and the human
condition. The analysis demonstrates that these "shadowed lives" are not merely secondary
figures but are crucial to understanding the emotional depth and moral complexity of
Steinbeck's work. Through their silent struggles and enduring loyalty, the deuteragonists in Of
Mice and Men emerge as the unsung heroes whose influence resonates beyond the confines of
the story, offering readers a deeper insight into the universal quest for companionship and
purpose in an indifferent world.

Key Words: Steinbeck, Deuteragonist, Of Mice and Men, Loneliness, Shadowed lives
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OZET

Deuteragonist (Ikincil Karakter) kavrami, bir anlatida en giiclii ikinci karakter anlamia gelir
ve edebiyatta uzun yillardir var olan bir konu gibi goriinse de, derinlemesine incelenmemis veya
ciddi sekilde ele alinmamistir. Deuteragonist kavrami, yazili eserlerde gii¢lii bir karakter olarak
kabul edilir, genellikle ayr1 olarak ele alinir ve sahne arkasindan anlatiy1 etkiler. Gii¢lu bir
karakter olarak, genellikle ayr1 olarak ele alinir ve sahne arkasindan anlatiy1 etkiler, genis ¢apta
ele alinmasi1 gerekir. Bu karakter, ana kahramana destek, ¢atisma veya zit bir bakis agisi
saglayarak onemli bir karsit olarak hizmet eder. Ana kahraman hikayeyi ileriye tasirken,
deuteragonist anlatinin yoniinii sekillendirmede merkezi bir rol oynar.

Bu makale, John Steinbeck’in Fareler ve Insanlar romaninda deuteragonistin incelikli roliinii
arastirtyor ve bu karakterlerin, genellikle kahramanlar tarafindan goélgede birakilmasina
ragmen, anlatiy1 ileriye tasiyan sessiz ama derin bir giice sahip oldugunu vurguluyor. George
Milton ve Lennie Small arasindaki iligkiyi inceleyerek, Steinbeck’in deuteragonistlerinin
yalnmizlik, gii¢ dinamikleri ve insanlik durumu gibi merkezi temalar1 nasil vurguladigini ortaya
koyuyor. Analiz, bu “gélgedeki hayatlarin™ sadece ikincil figiirler olmadigini, Steinbeck’in
eserinin duygusal derinligini ve ahlaki karmagikligin1 anlamak i¢in kritik oldugunu gosteriyor.
Sessiz miicadeleleri ve kalic1 sadakatleriyle, Fareler ve Insanlar eserindeki deuteragonistler,
hikayenin sinirlarinin 6tesinde yankilanan ve okuyuculara kayitsiz bir diinyada arkadaslik ve
amag arayisinin evrensel arayisina dair daha derin bir anlay1s sunan isimsiz kahramanlar olarak
ortaya ¢ikiyor.

Anahtara Kelimeler: Steinbeck, ikinci Karakter, Fareler ve Insanlar, Yalmzlik, Golgedeki
Yasamlar.
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OGRETMENLERIN OGRENEN OKUL, KOLEKTIiF OGRETMEN KULTURU,
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COLLECTIVE TEACHER CULTURE, COMPETITIVENESS AND
ENTREPRENEURSHIP
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OZET

Egitimin kalitesini etkileyen ¢esitli degiskenler vardir. Ancak bu degiskenlerden egitimin
niteligine etki eden en 6nemli faktériin 6gretmenlerin kalitesi ve performanslart oldugu
sOylenebilir. Nitelikli olarak tavsif edilecek ve yiiksek performans sergilemesi beklenen
Ogretmenlerin 21. yiizyil becerilerini haiz olmalar1 biiyiik 6nem arz etmektedir. Bu beceriler
arasinda rekabetcilik, girisimeilik ve kolektif 6grenme de yer almaktadir. Ogretmenlerin bu
becerileri kazanmalar1 ve gelistirmelerinin okulun 6grenen bir 6rgiit olma durumuyla iligkili
oldugu distintilmektedir. Zira 06grenme davranist yiiksek diizeyde olan okullardaki
ogretmenlerin anilan 21. yiizy1l becerilerine sahip oldugu varsayilmaktadir. Ogrenen okullarin
cevrelerindeki stirecleri takip ettikleri, amaclarint gelistirdikleri, uygun 6grenme ve dgretme
ortami1 olusturduklari, risk alma ve girisimei olma hususunda cesaretlendirici olduklari, okulu
ilgilendiren konularin hepsi i¢in belirli araliklarla analizler yaptiklar1 ve okulun profesyonel
gelisimini siirekli hale getirmek i¢in cesitli firsatlar olusturduklar1 ifade edilmektedir. Temel
hedefi 6grencilerin 6grenmesi olan okullarin diger orgiitlere nazaran daha fazla “6grenen orgiit™
aligkanligi sergilemeleri beklenmektedir. Bu nicel iliskisel arastirmanin temel amaci,
Ogretmenlerin “6grenen okul”, “kolektif 6grenme kiiltiiri”, “rekabetcilik” ve “girisimeilik”
algilar arasindaki iligkileri ve 6gretmenlerin s6z konusu degiskenlere iliskin algilar1 arasindaki
iligkilerde hangi degisken veya degiskenlerin aracilik roliiniin oldugunun incelenmesidir.
Arastirmanin evrenini, Kirsehir I1 Milli Egitim Miidiirliigiine bagh okullarda gorev yapan 3.984
Ogretmen olusturmaktadir. Arastirmanin 6rneklemi ise kolay ulasilabilir 6rnekleme yontemiyle
ve goniilliiliik esasina dayali olarak belirlenen 466 6gretmenden meydana gelmektedir. Verilerin
toplanmasinda, kisisel bilgi formunun yani sira “Ogrenen Okul Olgegi”, “Kolektif Ogretmen
Kiiltiirii Olgegi”, “Ogretmenlerde Rekabetgilik Olcegi” ve “Girisimci Ogretmen Davramslar
Olgegi” kullanilmustir. Olgeklerin gegerligini ve giivenirligini stnamada dogrulayici faktor
analizi uygulanmistir. Ayrica arastirma hipotezlerini test etmek amaciyla gerceklestirilen
yapisal esitlik modeli analizinde IBM AMOS V24 programi kullanilmistir. Degiskenler
arasindaki iliskilerin incelenmesi i¢in Pearson korelasyon katsayilarindan (r) yararlanilmis,
bagimsiz degiskenlerin bagimli degisken tizerindeki dogrudan ve dolayli yordayicilik giictiniin
belirlenmesi icin yapisal esitlik modellemesi ¢ergevesinde yol analizi yapilmistir. Arastirmada
ayrica aracilik etkisini tespit etmek i¢in process makrosuyla bootstrapping analizi yapilmistir.
Bootstrapping analizinde (5000 6rneklem biiytikligi ve %95 giiven araligi) IBM SPSS V23
programi kullanilmistir. Veri analizi hdlen devam etmektedir. Analizler sonunda, §gretmenlerin

2299 CC.

“ogrenen okul”, “kolektif 6grenme kiiltiirti”, “rekabet¢ilik’ ve “girisimcilik™ algilar1 arasindaki
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iligkiler ve 6gretmenlerin s6z konusu degiskenlere iligkin algilar1 arasindaki iliskilerde hangi
degisken veya degiskenlerin aracilik roliiniin oldugu tespit edilecek ve bu kapsamda ¢esitli
Onerilerde bulunulacaktir.

Anahtar Kelimeler: Ogrenen okul, kolektif 6gretmen kiiltiirii, rekabetcilik, girisimcilik.

ABSTRACT

There are various variables affecting the quality of education. However, it can be said that the
most important factor affecting the quality of education is the quality and performance of
teachers. It is of great importance that teachers, who will be described as qualified and expected
to exhibit high performance, have 21st century skills. These skills include competitiveness,
entrepreneurship and collective learning. It is thought that the acquisition and development of
these skills by teachers is related to the status of the school as a learning organisation. It is
assumed that teachers in schools with high levels of learning behaviour have the
aforementioned 21st century skills. It is stated that learning schools follow the processes in their
environment, develop their goals, create an appropriate learning and teaching environment,
encourage risk-taking and entrepreneurship, make periodic analyses for all issues concerning
the school and create various opportunities to make the professional development of the school
continuous. It is expected that schools whose main goal is students' learning will exhibit more
“learning organisation” habits than other organisations. The main purpose of this quantitative
correlational research is to examine the relationships between teachers® perceptions of “learning
school”, “collective learning culture”, “competitiveness™ and “entrepreneurship” and which
variable or variables have a mediating role in the relationships between teachers’ perceptions
of these variables. The population of the study consists of 3,984 teachers working in schools
affiliated to Kirsehir Provincial Directorate of National Education. The sample of the study
consists of 466 teachers who were determined by convenience sampling method and on the
basis of volunteerism. In addition to the personal information form, ‘Learning School Scale’,
‘Collective Teacher Culture Scale’, ‘Competitiveness in Teachers Scale’ and ‘Entrepreneurial
Teacher Behaviours Scale” were used to collect the data. Confirmatory factor analysis was
applied to test the validity and reliability of the scales. In addition, IBM AMOS V24 programme
was used in the structural equation modelling analysis to test the research hypotheses. Pearson
correlation coefficients (r) were used to examine the relationships between variables, and path
analysis was performed within the framework of structural equation modelling to determine the
direct and indirect predictive power of independent variables on the dependent variable. In the
study, bootstrapping analysis was performed with process macro to determine the mediation
effect. IBM SPSS V23 programme was used in bootstrapping analysis (5000 sample size and
95% confidence interval). Data analysis is still ongoing. At the end of the analyses, the
relationships between teachers® perceptions of “learning school”, “collective learning culture”,
“competitiveness” and “entrepreneurship” and which variable or variables have a mediating
role in the relationships between teachers’ perceptions of these variables will be determined and
various suggestions will be made in this context.

Keywords: Learning school, collective teacher culture, competitiveness, entrepreneurship.
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OZET

Bu ¢aligmayla, Tiirkiye’de 6grenim goren basta Tiirk cumhuriyetleri ile dost, kardes ve akraba
topluluklarinin 6grencileri olmak tizere uluslararasi yiiksekogretim dgrencilerinin okuduklari
tiniversiteye iligskin (yiiksek6grenim) memnuniyetlerini 6lgmede kullanilabilecek ¢ok boyutlu
bir 6l¢me araci gelistirmek amaglanmistir. Bu 6zelligi dolayisiyla arastirma, dlgek gelistirme
asamalarini icermektedir. Arastirmanin evreni, TOMER’ler veya Yunus Emre Enstitiisii
tarafindan yapilan Tiirk¢e yeterlik sinavinda basarili olup C1 seviyesi Tiirkge yeterlik sertifikasi
almaya hak kazanmig 2022-2023 Akademik Yili’nda Tirkiye’deki devlet tiniversitelerinden
birinde 6grenim goéren ve dgreniminin en az ikinci yilinda olan uluslararasi yiiksek6gretim
ogrencilerinden olusmaktadir. Arastirmanin 6rneklemi ise bu evrenden amagh 6l¢iit 6rnekleme
ve kolay ulasilabilir drnekleme yontemleriyle belirlenmis olan 1003 6grenciden meydana
gelmektedir. Hazirlanan 98 maddelik 5°1i likert tipi denemelik ifadeler, agimlayici faktor analizi
icin 377 ogrenciden olusan birinci gruba uygulanmistir. A¢imlayict faktdr analizi (AFA)
sonuclarina gore, 6 faktorlii ve 46 maddeden olusan bir 6lgek elde edilmistir. Birinci ¢alisma
grubundan elde edilen verilere, 46 madde ve 6 boyut i¢in giivenirlik analizleri uygulanmstir.
Elde edilen giivenirlik degerlerinin ¢ok yiiksek oldugu, 6l¢me sonuglarina karisan hatalarin
diisiik oldugu sonucuna varilmistir. Elde edilen 6l¢ek, dogrulayici faktor analizi (DFA) yapmak
amaciyla 626 6grencilik ikinci gruba uygulanmistir. Bu analizde, 6 faktor 46 maddelik yapinin
dogrulandig1, verilerin modelle yiiksek diizeyde uyum sagladigi tespit edilmistir. Olgegin faktor
yapisi belirlendikten sonra yakinsak ve ayirt edici gecerlik analizleri yapilmistir. Elde edilen
sonuclarin 6lgme sonuglarinin yakinsak gegerligi ve dlgekle elde edilen 6l¢timlerin ayirma
gecerligi icin guglii kanitlar olusturdugu saptanmistir. Ayrica dlgegin alt boyutlar1 arasinda
coklu baglanti olmadigi, 6l¢egin boyutlarimin birbirinden yeterince ayristigi, dolayisiyla
sonuclarin ayirma gecerlik kanitlarina sahip oldugu belirlenmistir. Son olarak DFA analizlerini
yapabilmek icin 6l¢egin ikinci gruba uygulanmasindan elde edilen verilere iliskin giivenirlik
analizi yapilmistir. Elde edilen giivenirlik degerlerinin ¢ok yiiksek oldugu, 6l¢gme sonuglarina
karisan hatalarin disiik oldugu sonucuna varilmistir. Yapilan ¢alismalar sonunda, gelistirilen
Olcegin 46 maddelik ve 6 faktorlii bir yapida oldugu ve bu yapiya iliskin giiclii yap1 gegerligi
kanitlarinin bulundugu belirlenmis, hem alt boyutlar i¢in hem de tiim 6l¢ek i¢cin memnuniyet
puanlarinin kullanilabilecegi sonucuna ulasilmistir. 5°1i likert tipi 6lgek, “Uluslararasi
Ogrencilerde Yiiksekogrenim Memnuniyeti Olgegi” olarak adlandirilmis ve “ULOYMO”
seklinde kisaltilmistir. Olgegin Tiirkiye’de 6grenim géren uluslararasi dgrencilerin 6grenim
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gordiikleri tniversiteye iliskin memnuniyetlerinin 6lgiilmesinde kullanilabilecek gegerli ve
giivenilir bir 6l¢ek oldugu distinlilmektedir.

Anahtar Kelimeler: Ogrenci Memnuniyeti, uluslararas1 6grenciler, 6lgek gelistirme, gecerlik
ve glivenirlik ¢alismasi.

ABSTRACT

The aim of this study is to develop a multidimensional measurement tool that can be used to
measure the satisfaction of international higher education students, especially students from
Turkic republics and friendly, fraternal and related communities, with the university (higher
education) they study in Turkey. Due to this feature, the research includes scale development
stages. The population of the study consists of international higher education students who are
studying at one of the state universities in Turkey in the 2022-2023 Academic Year and who are
at least in the second year of their education and who have been successful in the Turkish
proficiency exam conducted by TOMERs or Yunus Emre Institute and who are entitled to
receive a C1 level Turkish proficiency certificate. The sample of the study consists of 1003
students who were selected from this population through purposive criterion sampling and
convenience sampling methods. The 98-item 5-point Likert-type trial statements were applied
to the first group of 377 students for exploratory factor analysis. According to the results of the
exploratory factor analysis (EFA), a scale with 6 factors and 46 items was obtained. Reliability
analyses were applied to the data obtained from the first study group for 46 items and 6
dimensions. It was concluded that the reliability values obtained were very high and the errors
involved in the measurement results were low. The obtained scale was applied to the second
group of 626 students for confirmatory factor analysis (CFA). In this analysis, it was determined
that the 6-factor 46-item structure was confirmed and the data fit the model at a high level. After
determining the factor structure of the scale, convergent and discriminant validity analyses were
conducted. It was determined that the obtained results provided strong evidence for the
convergent validity of the measurement results and the discriminant validity of the
measurements obtained with the scale. In addition, it was determined that there was no
multicollinearity between the sub-dimensions of the scale, the dimensions of the scale were
sufficiently differentiated from each other, and therefore the results had evidence of
discriminant validity. Finally, in order to conduct CFA analyses, reliability analysis was
conducted on the data obtained from the application of the scale to the second group. It was
concluded that the reliability values obtained were very high and the errors involved in the
measurement results were low. At the end of the studies, it was determined that the developed
scale has a 46-item and 6-factor structure and that there is strong construct validity evidence for
this structure, and it was concluded that satisfaction scores can be used both for sub-dimensions
and for the whole scale. The 5-point Likert-type scale was named as “Higher Education
Satisfaction Scale for International Students” and abbreviated as “ULOYMO”. It is thought that
the scale is a valid and reliable scale that can be used to measure the satisfaction of international
students studying in Turkey with the university they study at.

Keywords: Student satisfaction, international students, scale development, validity and
reliability study.
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OZET

Son yillarda vejetaryen ve vegan beslenmeye olan ilgi diinya genelinde 6nemli 6l¢tide artti. Bu
beslenme bigimlerinin yiikselisi, sadece bireysel saglik tercihleriyle degil, ayn1 zamanda etik
kaygilar, ¢evresel duyarlilik ve iklim degisikligi gibi kiiresel sorunlarla da yakindan iligkilidir.
Bu makalede, vejetaryen ve vegan beslenmenin gastronomiye etkisi, yeni mutfak trendleriyle
olan baglantisi ve iklim degisikliginden etkilenecek mutfak regeteleri ve yemekler arasindaki
iligski incelenecektir.

Eskiden etin merkezde oldugu meniiler, artik bitkisel proteinler, sebzeler, tahillar ve
baklagillerle zenginlestirilmektedir. Molekiiler gastronomi gibi yenilik¢i tekniklerin
kullanimiyla, vejetaryen ve vegan yemekler lezzet ve gorsellik agisindan geleneksel et
yemekleriyle yarisir hale gelmistir.

Yeni mutfak trendleri arasinda; bitkisel proteinler(nohut, mercimek, tofu, tempeh vb.), fermente
gidalar(kefir, kombucha, kimchi vb.), bitkisel siitler ve peynirler(badem, soya, Hindistan cevizi
vb.), sifir atik mutfak bunlarin basinda gelen trendler arasinda siralanabilir.

Molekiiler gastronomi, yemekleri bilimsel yontemlerle analiz ederek, yeni lezzetler ve sunum
bi¢imleri yaratmay1 amaclayan bir disiplindir. Molekiiler gastronomi kullanilarak; yeni lezzet
kombinasyonlari, metin degistirme, sterifikasyon, emdiilsiyon, kdpiikler kullanilarak bitkisel
proteinler iglenmekte, bitkisel yaglar kullanilmakta ve bitkisel renklendirmeler yapilmaktadir.
Bu disiplin, siirdiiriilebilir yemeklerin diinya genelinde benimsenmesine katkida bulunacaktir.

Anahtar Kelimeler: molekiiler gastronomi, vegan-vejetaryen beslenme, iklim degisikligi
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ABSTRACT

In recent years, interest in vegetarian and vegan diets has increased significantly worldwide.
The rise of these diets is closely related not only to individual health preferences, but also to
global issues such as ethical concerns, environmental sensitivity and climate change. This
article will examine the impact of vegetarian and vegan diets on gastronomy, their connection
with new culinary trends and the relationship between culinary recipes and dishes that will be
affected by climate change.

Menus that used to be centered on meat are now enriched with plant proteins, vegetables, grains
and legumes. With the use of innovative techniques such as molecular gastronomy, vegetarian
and vegan dishes have started to compete with traditional meat dishes in terms of taste and
visuality.

Among the new culinary trends; plant proteins (chickpeas, lentils, tofu, tempeh etc.), fermented
foods (kefir, kombucha, kimchi etc.), plant milks and cheeses (almond, soy, coconut etc.), zero
waste kitchen can be listed as the leading trends.

Molecular gastronomy is a discipline that aims to create new tastes and presentation styles by
analyzing foods with scientific methods. Using molecular gastronomy; plant proteins are
processed using new flavor combinations, text modification, sterilization, emulsion, foams,
plant oils are used and plant colorings are made. This discipline will contribute to the adoption
of sustainable dishes worldwide.

Keywords: molecular gastronomy, vegan-vegetarian nutrition, climate change
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OZET

Gog, tarih boyunca medeniyetlerin etkilesiminde ve kiiltiirlerin zenginlesmesinde énemli bir
rol oynamigtir. Ozellikle mutfaklar, gé¢ hareketlerinin en belirgin yansimalarindan biri
olmustur. Farkli cografyalardan gelen insanlar, beraberlerinde getirdikleri tatlari, teknikleri ve
gelenekleri yeni topraklara tasimis, boylece mutfaklar kiiltiirlerin kaynastig1 bir tencere haline
gelmigtir.

Italyanlarla birlikte pizzanm Amerika’ya go¢li bu konuda ilk orneklerden birisi olarak
gosterilebilecektir. Pizza endiistrisi kuran ve evrensel bigimde fast-food kiiltiirtinii de
sekillendirip icerisinde ana 6gelerden birisi olarak yerel zevk ve tercihlere de uygun bigimde
pizza cesitlenmistir. Amerika'nin farkli bolgelerinde farkl1 pizza cesitleri ortaya ¢iktr. Ornegin,
Chicago deep-dish pizza, New York tarz1 ince tabanl pizza ve Detroit tarzi kare pizza gibi.

Suriye i¢ savasmin baslamasiyla birlikte Tirkiye'ye sigman milyonlarca Suriyeli,
beraberlerinde kendine has mutfak kiiltlirlerini de getirmislerdir. Su an; shawarma ile déner
biiylik bir rekabet halindedir, 6te yandan kibbeh olarak isimlendirilen i¢li kofte olarak
bildigimiz lezzet ise yine diinyaya kibbeh olarak yayilmaktadir. Hem ekmek hem de tatli
kiiltiirii tizerine de orta dogu lezzetleri yine Suriye’den gelen goc ile yayilmistir. Diinya mutfagi
arasinda lezzetlerin tanmmmasma bu durum yardimeci oluyorken, Suriyelilerin igerisinde
bulunduklar1 toplumla kaynagsmasinda gastronomi merkezli bir metodolojide uygulanabilmesi
gb¢ sonrast uyumlagsma konusunda degerlendirilmelidir.

Anahtar kelimeler: goc, suriye mutfagi, uluslararasi gastronomi
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ABSTRACT

Migration has played an important role in the interaction of civilizations and the enrichment of
cultures throughout history. Cuisine, in particular, has been one of the most obvious reflections
of migration movements. People coming from different geographies have carried the flavors,
techniques and traditions they brought with them to new lands, thus cuisines have become a pot
where cultures merge.

The migration of pizza to America with the Italians can be shown as one of the first examples
in this regard. Pizza industry has been established and has shaped the fast-food culture in a
universal way and has diversified according to local tastes and preferences as one of the main
elements. Different pizza varieties have emerged in different regions of America. For example,
Chicago deep-dish pizza, New York-style thin-based pizza and Detroit-style square pizza.

With the beginning of the Syrian civil war, millions of Syrians who took refuge in Turkey have
brought their own unique culinary cultures with them. Currently; Shawarma and déner are in
great competition, on the other hand, the flavor we know as stuffed meatballs called kibbeh is
spreading to the world as kibbeh. Middle Eastern flavors have also spread with the migration
from Syria on both bread and dessert culture. While this situation helps to recognize flavors
among world cuisines, the application of a gastronomy-centered methodology in the integration
of Syrians with the society they are in should be evaluated in terms of post-migration adaptation.

Keywords: migration, Syrian cuisine, international gastronomy
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OZET

Kazakistan Cumbhuriyetinde 6zel girisimciligin olusumu, bagimsizligin ilk yillarindan itibaren -
ciddi emtia kithgi, hiperenflasyon ve niifusun yasam standartlarinin diistiigi bir donemde -
baslamigtir. O yillardan itibaren Kazakistan Hiikiimeti girisimciligin ve 6zellikle KOBI’lerin
gelisimi i¢in birtakim ¢abalar harcamaktadir. Kazakistan'da girisimciligin gelistirilmesine
yonelik sistematik ¢aligmalar yiiriitilmekte olup, KOB’lerin iilkenin gayri safi yurtigi
hasilasindaki payinin 2050 yilina kadar %50'nin {izerine ¢ikarilmasi yoniinde iddiali bir hedef
belirlenmistir. Resmi istatistiklere gére 1 Ocak 2024 itibariyla faaliyet gosteren KOBI’lerin
sayist 2 002 199’a ulagmistir, yani Kazakistan'da yasayan her 100 kisi i¢in yaklasik 10 adet
KOBI bulunmaktadir. KOBI’lerin Kazakistan’in GSYH igindeki payi ise yaklasik %36’dur.

Bu calismanmn amaci Kazakistan’da KOBI’lerin mevcut durumunu ve bu alandaki var olan
sorunlart incelemektir. Calisma Kazakistan'daki kiiclik ve orta oOlgekli isletme pazarindaki
mevcut durumun bir analizini, bunun ekonomik biiylime ve sosyal kalkinma {izerindeki etkisinin
degerlendirmesini ve ayrica diinya sahnesinde rekabet giiciinii giiclendirmeye yardimci
olabilecek faktorlerin tanimlanmasimi igermektedir. Diger yandan KOBI’lerin gelisimini tesvik
etmeye yonelik hiikkiimet 6nlemleri ve politikalar1 degerlendirilmistir.

Anahtar kelimeler: Kazakistan, KOBI, tesvikler, KOBI sorunlar1

ABSTRACT

The formation of private entrepreneurship in the Republic of Kazakhstan began in the early years
of independence - in a period of severe commodity shortages, hyperinflation and a decline in the
standard of living of the population. Since those years, the Government of Kazakhstan has been
making efforts to develop entrepreneurship and, in particular, SMEs. Systematic work is being
carried out in Kazakhstan to develop entrepreneurship, and an ambitious goal has been set to
increase the share of SMEs in the country's gross domestic product to over 50% by 2050.

According to official statistics, as of January 1, 2024, the number of operating SMEs reached
2,002,199, that is, for every 100 people living in Kazakhstan, there are about 10 SMEs. The
share of SMEs in Kazakhstan's GDP is about 36%. The purpose of this study is to examine the
current situation of SMEs in Kazakhstan and the problems in this area. The study includes an
analysis of the current situation in the small and medium-sized enterprises market in Kazakhstan,
an assessment of its impact on economic growth and social development, as well as the
identification of factors that can help strengthen competitiveness on the world stage. On the other
hand, government measures and policies aimed at stimulating the development of SMEs were
assessed.

Keywords: Kazakhstan, SME, incentives, SME problems
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BILIMSEL YAYINLARIN YAYGINLASMASINI SAGLAYAN GORSEL OZETLERIN
GESTALT ALGI KURAMLARI BAGLAMINDA DEGERLENDIRILMESI
EVALUATION OF VISUAL ABSTRACTS THAT ENCOURAGE THE DISSEMINATION
OF SCIENTIFIC PUBLICATIONS IN THE CONTEXT OF GESTALT THEORIES OF
PERCEPTION

Doc. Dr. Arzu GURDAL
Siileyman Demirel Universitesi
[letisim Fakiiltesi Gorsel Iletisim Tasarimi Boliimii

OZET

Son yillarda teknolojinin gelismesi ile bilgiyi paylasma ve yayma seklimiz degisti. Ozellikle
aragtirmacilar ve bilim insanlar1 yaptiklar1 ¢alismalarimi daha ¢ok insanin gérmesini ve
okumasini saglamak icin dijital iletisim araglarimi kullanmaya baslamislardir. Giintimiizde
Neredeyse tiim akademik yayinevleri sosyal medya platformlarini aktif sekilde kullanmaktadir.
Dolayisiyla bu ortamlara uygun olarak akademik yayinlarimi paylasma yontemlerini
deneyimlemektedirler. Artik yayinlar geleneksel yontemlerle duyurulmaktan daha ¢ok Gorsel
Ozetler (GO) yardimi ile dijital medya ortamlarinda paylasiimaktadir. GO akademik
makalelerin 6zetlerinin gorsel temsilleridir. Sadelestirilmis bilimsel illiistrasyonlar ve bilgi
grafikleri ile tasarlanmaktadirlar. Taramay1 gelistirmek ve makale secimine yardimci olmak i¢in
akademik makalelerde giderek daha fazla kullanilan yardimer goérsel materyallerdir.
Arastirmanin temel bulgularina dikkat ¢eken ve arastirmacilarin aradiklar1 makaleler daha hizli
ulasmalarina olanak saglayan GO, bilimsel yayinlarin daha ¢ok kisi tarafindan okunmasina ve
paylasilmasini saglamaktadirlar. Dolayisiyla makalelerin daha ¢ok yayginlasmasini ve atif alma
sayisini arttirmaktadir. Yapilan ¢alismada bilimsel yayinlarin yayginlasmasini saglayan gorsel
Ozetlerin temel bilesenleri hakkinda bilgi verilmis ve son bir yilda Q1 yayinlarda yayinlanan
uluslararasi yayievlerinde yer alan makalelerin 10 adet gorsel 6zetleri Gestalt Algi Kuramlari
baglami cercevesinde degerlendirilmistir. Calismada GO tanimlanmaktadir. Yazarlar icin
odaklanmalar1 gereken temel noktalar ortaya konmus ve Oneriler verilmistir. Calismanin
sonucunda ele alinan gorsel 6zetlerin Gestalt Algi Kuramlart baglami ¢ercevesindeki analizleri
¢Oziim Onerileri ile sunulmustur. Calismanin yayinlarinda gorsel 6zet kullanacak arastirmaci ve
yazarlara kaynak olacag diistintilmektedir.

Anahtar Kelimeler: Bilimsel yayginlasma, Gorsel 6zet, Gorsel 6zet tasarimi, Bilimsel iletisim,
Gestalt alg1 kurama.
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ABSTRACT

In recent years, the way we share and disseminate information has changed with the
development of technology. Especially researchers and scientists have started to use digital
communication tools to ensure that more people see and read their work. Today, almost all
academic publishing houses actively use social media platforms. Therefore, they are
experimenting with methods of sharing their academic publications in accordance with these
environments. Nowadays, publications are shared in digital media environments with the help
of Visual Abstracts (VAs) rather than traditional methods. VAs are visual representations of
abstracts of academic articles. They are designed with simplified scientific illustrations and
infographics. They are supplementary visual materials that are increasingly used in academic
articles to enhance browsing and aid article selection. Drawing attention to the main findings
of the research and enabling researchers to find the articles they are looking for more quickly,
the VAs helps scientific publications to be read and shared by more people. Therefore, it
increases the dissemination of articles and the number of citations. In this study, information
about the basic components of visual abstracts that enable the dissemination of scientific
publications is given and 10 visual abstracts of articles in international publishing houses
published in Q1 publications in the last year are evaluated within the context of Gestalt Theories
of Perception. VAs are defined in the study. Key points for authors to focus on are presented
and recommendations are given. At the end of the study, the analysis of the visual abstracts
within the context of Gestalt Theories of Perception is presented with solution suggestions. It
is thought that the study will be a resource for researchers and authors who will use visual
summaries in their publications.

Keywords: Scientific dissemination, Visual abstract, Visual abstract design, Scientific
communication, Gestalt perception theory.
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ABSTRACT

Antimicrobial packaging is a sort of active packaging that can aid in the control of microbial
growth and food safety. Active packaging is defined as a food package that provides an inert
barrier to external circumstances while also offering targeted food preservation activities. In
this study fresh tomatoes were packaged with antimicrobial films containing nisin and
potassium sorbate and compared with the tomatoes packaged using polyethylene. Changes in
microbiological counts (total aerobic mesaphilic and total mold and yeasts), color and
hardness of samples were determined during storage period. Samples for the antimicrobial
and control film were taken at 7, 14, 21, 28 and 35" days of storage. Microbial growth was
lower in tomatoes packaged with films containing potassium sorbate than in the control and
lowest microbial growth was observed in samples packaged with nisin containing films.
Tomatoes packaged in films containing potassium sorbate were found to be texturally closer
to the control than those packaged with nisin. It was observed that tomatoes packaged with
antimicrobial films preserved their color better than the control.

Keywords: nisin, potassium sorbate, fresh tomatoes, active packaging

1. INTRODUCTION

Tomato, belongs to the Solanaceae family, is one of the world's most common and
extensively cultivated crop varieties. The estimated total world production of tomatoes in
2022 was 186 million tonnes annually (FAO, 2022). Tomato is one of the main vegetables
consumed fresh in the World. It is a good source of vitamin A and C and its composition
varies due to the wide range of species, stage of ripeness, climatic conditions, light,
temperature, soil, fertilization, irrigation, and other conditions of cultivation, and handling and
storage (Yilmaz, 2001). Concerns about getting a better diet and eating healthy and fresh food
is going to peak day by day and this makes the producers attentive about the preservation of
fresh fruits and vegetables.
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Active packaging is innovative concept of packaging developed to modify actively the
internal environment by continuously interacting with the food over the stipulated shelf-life or
improves safety or sensory features of product (Suppakul et al., 2003). Antimicrobial food
packaging presents a system designed to inhibit the growth of spoilage and pathogenic
microorganisms. Antimicrobial films are made by embedding the antimicrobial compounds
into a polymer matrix that allows its release into the surface of food in order to interact with
the microorganisms (Jung and Zhao, 2016). Addition of antimicrobial agents into the
packaging films is a convenient method of obtaining active packages with antimicrobial
activity. Nisin is an antimicrobial polycyclic peptide that is the only bacteriocin used as a food
preservative, and has been approved as a food bio-preservative by the World Health
Organization. Potassium sorbate is a chemical that is effective against yeasts, molds, and
specific microbes if it is dissolved in water and ionizes to form sorbic acid.

In this study, antimicrobial packaging films containing nisin and potassium sorbate were used
to investiate the effect of antimicrobial packaging on storage stability of fresh tomatoes. For
this purpose, tomatoes were packaged with two different antimicrobial packaging films
(containing nisin and potassium sorbate) and control film (without active agent) and stored at
refrigerated conditions.

2. MATERIALS AND METHODS
2.1 Materials

Tomatoes used in the study were brought from a local chain market in Gaziantep, Turkey.
Antimicrobial films used in the study were nisin and potassium sorbate containing films
(produced by the TEYDEP Project) and control packing film was Polyethylene.

2.2 Packaging and Storage of Tomatoes

All the tomato samples were collected from the same market and from the same batch. Whole
tomatoes were packed with antimicrobial films and control film one by one and stored at 4°C
in refrigerated conditions. Samples were taken every seventh day and their microbiological
analysis (total aerobic mesophilic count and total mold and yeasts count), color and texture
analyses were done during storage period. Samples packed with antimicrobial and control
films were taken at 7, 14, 21, 28 and 35th day of storage.

2.3. Microbiological Analysis

25 g of grated tomato sample was weighed aseptically, transported to a flask including 225
mL of sterile water and stirred for 15 min at room temperature. For microbial enumerations,
0.2 mL samples of serial dilutions were diffused on the surface of dry media. Total aerobic
mesophilic plate count (APC) was determined using Nutrient Agar (NA) after incubation at
37°C for 2 days. Total mold and yeast count was determined by Potato Dextrose Agar (PDA)
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after incubation at 25°C for 5 days. Microbiological data are displayed as a logarithm of
colony forming units per gram of sample (log cfu/g) (Soysal et al, 2015).

2.4. Color Analysis

Color of the samples was measured by Hunter lab Color Flex (A60-1010-615 Model
Calorimeter, Hunter lab, Reston, VA). The instrument was standardized each time with a
white and black ceramic plate. The changes in skin color (Hunter L*, a* and b*) of the
tomatoes packed with antimicrobial and control films were determined from the same areas of
the samples every seventh day after removal of the films, in all measurements.

2.5. Texture Analysis

The hardness values of tomato samples were analysed every seventh day of the storage in
order to indicate the effects of different packaging films on the storage of tomato. Texture
values of the samples were determined by TA-XT2 Texture analyzer (Texture Technologies
Corp., UK). A probe (P/36R; 36mm Dia aluminium radiused aacc) was used to measure the
hardness of the tomoto. Hardness of samples was recorded after penetration of the probe to a
depth of 5 mm sample at speed of 1 mm/s. Data collection and calculation were done by
Texture Expert Exceed Version 2 V3 (Stable Micro Systems, 1998). The hardness values

were given as the mean of three measurements and expressed as Newton (N).
3. RESULTS AND DISCUSSIONS
3.1. Microbiological Results

APC and mold and yeast counts for the tomato samples packed with two different
antimicrobil films were determined as a function of storage time. Changes in APC (log cfu/g)
in tomato packaged with the active and control films during the 35 days of storage at 4°C are
shown in Figure 1. Tomatoes packaged with active films had lower APC than the sample
packed with control films. APC of all samples increased during storage and at the end of
storage period, APC of samples ranged from 2.698 to 4.572 log cfu/g.
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Figure 1. Change in total aerobic bacteria counts of tomato samples

Results showed that mold and yeast counts were affected from both storage time and
incorporation of antimicrobial agents into the plastic films. Changes in mold and yeast counts
(log cfu/g) in tomato packaged with the active and control films during the 35 days of storage
at 4°C are shown in Figure 2. Mold and yeast count increased from 3.00 to the counts of
3.362 log cfu/g during storage.
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Figure 2. Effects of antimicrobial packaging on the growth of mold and yeast in tomato

3.2. Color Analysis

The changes in skin color (Hunter L*, a* and b*) of tomato samples packaged with
antimicrobial films were tabulated in Table 1. It was observed that samples packaged with
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potassiim sorbate represented no change in L* values wheres samples packed with nisin and
control films showed increasing trend with time. For the color values of a and b, there was no
meaningful difference between the samples packed with antimicrobial and control films.

3.3. Texture Analysis

It was possible to state that the incorporation of the antimicrobial agents into the films and
storage time affected the hardness value (Table 2). It was observed that tomato samples
packaged with control film become softer in every week. Hardness values of tomato samples
packaged with potassium sorbate and nisin containing films seems stable for the first 3 weeks

of storage and then become soft for the continual weeks.

Table 1. Changes in color values of tomatoes during storage

Value Time (week)  Polyethylene Potassium sorbate Nisin
L*
1 36.395+0.049 38.310+0.014 38.265+0.063
2 37.245+0.007 39.050+0.028 39.590+0.028
3 38.540+0.014 39.420+0.042 40.270+0.070
4 39.405+0.007 39.925+0.007 41.205+0.275
5 56.240+21.114 38.790+0.014 41.700+0.255
a*
1 39.760+0.028 40.075+0.007 39.005+1.110
2 41.730+0.056 39.890+0.085 38.965+0.106
3 39.675+0.021 39.250+0.057 38.560+0.085
4 38.525+0.0353 38.215+0.063 37.910+0.170
5 35.345+0.0778 37.890+0.014 36.990+0.438
b*
1 35.645+0.403 35.460+4.016 28.950+0.353
2 40.110+0.042 34.490+0.156 28.825+0.021
3 38.470+0.028 39.180+0.523 30.465+0.049
4 39.580+0.014 40.195+0.403 31.435+0.545
5 28.515+0.120 40.895+0.007 31.215+0.685
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Table 2. Changes in hardness values of tomato samples during storage.

Time (Week) Polyethylene Potassium Sorbate Nisin
1.00 96.202 117.950 105.146
2.00 67.694 102.447 103.664
3.00 43.100 106.541 101.813
4.00 41.768 76.085 86.783
5.00 42.686 66.284 71.188

4. CONCLUSION

In this study, it was indicated that levels of APC and mold and yeasts in fresh tomato samples
could be reduced by use of antimicrobial packaging films. Of the antimicrobial agents
examined in this study, nisin was more effective agent than potassium sorbate for decreasing
the level of both APC and mold and yeast counts during the storage period. The results of this
study may be useful for the selection of the suitable antimicrobial packaging for fresh
vegetables.
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ABSTRACT

Carbon quantum dots (CQDs) are carbon-based nanometer-scale particles. These particles are
a type of material used in quantum dot technology and are generally made of carbon-based
materials. Quantum dots can be thought of as small semiconductor structures in which electrons
are trapped at certain energy levels. Therefore, CQDs synthesized by biogenic methods provide
great advantages in terms of semiconductor materials due to their properties such as both non-
toxic and biocompatibility. CQDs, called super atoms, were synthesized from onion peels by
biogenic methods in this study. Zinc nanoparticles (zinc NPs) were synthesized with the support
of the synthesized CQDs and zinc-carbon quantum dot nanoparticles (Zn@CQDs NPs) were
synthesized. Approaches were made on photocatalytic studies through the synthesized
Zn@CQDs NPs. Pollution of the environment by industrial wastes and their penetration into
the soil and water indirectly enters the body of living beings and causes serious genetic
disorders. For this reason, the removal of harmful dyes spilled into the soil and water is very
important for living health. At this point, photocatalytic studies using nanotechnological
methods provide us with great benefits. NPs act as catalysts in this catalytic reaction. Obtaining
CQDs from onion peels has also further reduced the damage to the environment. In this study,
photocatalytic studies were carried out for the removal of photocatalytic methylene blue (MB)
dye by measuring using an Ultraviolet-visible (UV-Vis) device under the synergistic effect of
sunlight every half hour under the catalyst of Zn@CQDs NPs. In this study, the decrease in
peaks under UV-Vis every half hour was examined and the photocatalytic efficiency was
presented as an average value.

Keywords: CQDs; Decrease of MB; Photocatalytic studies; Zn@CQDs NPs.

1. INTRODUCTION

Parallel to the rapid increase in technology, the industrialization process has also become a
rapidly increasing sector. Industrialization is rapidly developing into more areas day by day
[1]. For example; There are countless types of industrialization in fields such as fertilizers,
dyes, cosmetic materials and a wide variety of chemicals. However, the accumulation of these
chemicals in water, soil and air causes great harm to both the ecosystem and living things. For
this reason, researchers have turned to various studies aimed at eliminating this toxicity [2].
Photocatalysis is one of them.
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Photocatalysis is a process that utilizes solar energy [1]. It is the process of eliminating the
desired damage with the photocatalytic effect of photons coming from the sun. Therefore, it is
quite popular because it is a sustainable, cheap, practical and renewable process [2]. In general,
photocatalysis is used in the removal of dyes such as methylene blue (MB) and rhodamine B
(Rh B) etc. due to the higher penetration of dyes into water and soil compared to other
chemicals. There are various studies in the literature on photocatalysis processes [3]. For
example, zinc-oxide (ZnO NPs) nanoparticles were synthesized using coffee oil and
photocatalytic performance was achieved [2]. In another study, trimetallic palladium-platinum-
cobalt nanoparticles (PdPtCo NPs) were synthesized from apple peels and an effective
photocatalytic study was observed in MB removal [1]. As can be understood from here,
nanoparticles play an important role in the photocatalytic process.

Nanotechnology is a branch of science that deals with particles between 1-100 nm [4], [5], [6].
Since such small particles can easily move to the target area, nanotechnology works together
with many different scientific fields. For example, various fields such as sensors [7], [8],
catalytic and photocatalytic processes [9], [10], energy studies [11], [12] chemistry [13],
medicine and health fields [14] benefit from nanotechnology. In photocatalytic processes,
nanoparticles act as catalysts. At the same time, since photons from sunlight act as
photocatalysts, nanoparticles create a great synergy. Since photocatalysis plays an important
role in the removal of dyes, it is especially important not to use chemicals in this process. For
this reason, green synthesis is also an important method for photocatalytic processes.

Green synthesis is a synthesis process that is carried out by using the resources that nature
provides to us humans [4], [5]. For example; It includes plant roots, plant leaves, plant body,
flowers, fungi, algae, chitin layer of insects, chitosan and all the resources that nature provides.
There are various studies on this subject in the literatiire [4]. For example, palladium-platinum
nanoparticles were synthesized from Nigella sativa and catalytic processes were carried out
[15]. In another study, hydrogen production was carried out by synthesizing palladium-silver
nanoparticles from Nigella sativa [16].

In this study, photocatalytic processes were carried out for the removal of MB dye. Therefore,
zinc nanoparticles (Zn NPs) were synthesized from various plants via green synthesis and
supported with carbon quantum dots (CQDs) (Zn@CQDs NPs) and a photocatalytic
performance was achieved.

2. MATERIAL & METHOD
2.1.Materials

MB, zinc chloride, ethanol and all chemicals were supplied by Sigma & Aldrich. Some of
the plant species we used as a mixture were supplied by local markets.

2.2.8ynthesis Zn@CQDs NPs

For the synthesis of Zn NPs, 5 mg of plants are weighed and 100 ml of pure water is added
to extract by microwave method. 25 grams of the obtained extract is separated and 25 mg
of ZnCl, is added and left to the mixture at 70 °C for 3 days to reduce [15]. The reduction
process is achieved with the color change and nanoparticles are obtained by centrifugation
and left to dry in the oven. For CQDs, 5 ml of ethanol and mixed plants are placed in the
pressurized wall and CQDs are obtained in the oven at 1000 °C. Thus, Zn@CQDs NPs are
obtained.

Proceedings Book Page 56 www.atlasconference.org



ATLAS 13th
INTERNATIONAL CONGRESS ON ADVANCED SCIENTIFIC STUDIES AND INTERDISCIPLINARY RESEARCH

2.3. Process of Photocatalysis

10 mg of the obtained nanoparticles are taken and dissolved in 100 ml of pure water in the
indicator. Then, 1 mg of MB is added and kept under sunlight every half hour and
photocatalytic processes are carried out by taking measurements under ultraviolet visible
(UV-Vis) characterization [1].

3. RESULTS & DISCUSSION

The characterization of the obtained nanoparticles has not been performed yet and will be
performed. In order to elucidate the structure of the nanoparticles, transmission electron
microscopy (TEM), UV-Vis, X-ray diffraction diffraction (XRD) and Fourier infrared
spectroscopy (FTIR) will be performed. In this study, we only made an inference for
photocatalytic processes and calculated the photocatalytic performance efficiency according to
Eq. 1 (Eq.1). Here, we observed that the photocatalytic process was approximately 73% on
average. The average of photocatalytic performance (b-c) and the illustration of Zn@CQD NPs
(a) are given in Figure 1.

% degradation efficiency: Co-C/Cp (Eq.1) [1]

(b)

Wavelength(nm)

(c)

AVERAGE: 73

NUMBER

NUMBER

Wavelength(nm)

Figure 1. (a) The illustration of Zn @CQDs NPs (b-c) The graph of efficieny of photocatalysis

4. CONCLUSION

In this study, Zn@CQDs NPs were synthesized using biogenic methods. Then, photocatalytic
processes were carried out using MB dye. As a result of the processes obtained, the
photocatalytic efficiency was calculated to be 73% on average.
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FAKOEMULSIFIKASYONUN POSTOPERATIF YONETIMINDE POLIVINIL
ALKOL + POVIDON KULLANIMI
THE USE OF POLIVINYL ALCOHOL + POVIDONE DURING THE
POSTOPERATIVE MANAGEMENT OF PHACOEMULSIFICATION
Dr. Ceren TURKOGLU
G6z Hastaliklart Uzmani, MD, Lokman Hekim Universitesi Tip Fakiiltesi, Goz Hastaliklar
Anabilim Dal1, Ankara, Tiirkiye
Orchid kimligi: 0000-0001-7573-877X

OZET

Amac: Fakoemiilsifikasyon uygulanan hastalarda perioperatif donemde diizenli polivinil alkol
+ povidon goz damlasi uygulamasinin fakoemiilsifikasyona sekonder gelisen kuru g6z
sendromunun belirti ve semptomlari {izerine etkisini aragtirmak.

Yontem: Senil katarakt nedeniyle fakoemdilsifikasyon uygulanan hastalar iki ayr1 grupta
incelendi: Topikal moksifloksasin, prednizolon ve polivinil alkol + povidon ile takip edilen
hastalar, Grup I (n = 52 hasta), topikal moksifloksasin ve prednizolon ile takip edilen hastalar,
Grup II (n = 52 hasta) olarak ayrildi. Tim hastalara ameliyat 6ncesi ve ameliyat sonrasi 1. ve
3. ayda Gozyast Kirilma Siiresi, Schirmer I, Oxford derecelendirme 6lcegi objektif
parametreleri ve subjektif Okiiler Yiizey Hastalik Indeksi anketi uygulandi.

Bulgular: Calismaya dahil edilen hastalarin (n=104 hasta) %50°si kadin, %50°si erkek olup,
yas ortalamalar1 59.83 + 5.33’tiir. Grup I’de postoperatif donemde TBUT ve Schirmer I
degerlerinde artis (p<0.05) goriiliirken, Oxford derecelendirme skalasinda azalma (p<0.05)
gorlilmiistiir. Grup II’de ise postoperatif donemde TBUT azalirken (p<0.05) Oxford
derecelendirme skalasinda artis saptanmustir (p<<0.05). Objektif degerler gbz 6niine alindiginda,
tedavide polivinil alkol + povidon g6z damlasi kullanan hastalarda kuru géz semptomlarinda
anlamli bir iyilesme, polivinil alkol + povidon kullanmayan hastalarda ise anlamli bir
kotiilesme tespit edildi.

Sonug: Objektif kuru g6z kriterleri g6z Oniine alindiginda, fakoemiilsifikasyon postoperatif
doneminde tedaviye polivinil alkol + povidon eklenmesinin kuru goéz bulgularina olumlu
katkida bulundugu goriilmiistiir. Postoperatif kuru g6z sendromunun 6nlenmesi, enfeksiyon
riskinin azaltilmas1 ve 6n segmentin saglikli homeostazisi agisindan son derece dnemlidir.
Anahtar Kelimeler: Polivinil alkol + povidon, G6zyast Kirilma Siiresi, Schirmer I, Oxford

derecelendirme olgegi, Okiiler Yiizey Hastaligi Indeksi.

Proceedings Book Page 60 www.atlasconference.org



ATLAS 13th
INTERNATIONAL CONGRESS ON ADVANCED SCIENTIFIC STUDIES AND INTERDISCIPLINARY RESEARCH

ABSTRACT

Purpose: To investigate the effect of regular application of polyvinyl alcohol + povidone eye
drops during the perioperative period in patients undergoing phacoemulsification on the signs
and symptoms of dry eye syndrome developing secondary to phacoemulsification.

Method: Patients who underwent phacoemulsification due to senile cataract were examined in
two separate groups: Patients followed with topical moxifloxacin, prednisolone and polyvinyl
alcohol + povidone, Group I (n = 52 patients), patients followed with topical moxifloxacin and
prednisolone, Group II (n = 52 patients) was separated as. Tear Break-up Time, Schirmer I,
Oxford grading scale objective parameters and subjective Ocular Surface Disease Index
questionnaire were applied to all patients preoperatively and in Month 1 and 3 postoperatively.
Results: Of the patients included in the study (n = 104 patients), 50% were female and 50%
were male, and their average age was 59.83 = 5.33. In Group I, there was an increase in TBUT
and Schirmer I values in the postoperative period (p < 0.05), while there was a decrease in the
Oxford grading scale (p < 0.05). On the other hand, in Group II, while TBUT decreased in the
postoperative period (p < 0.05), an increase in Oxford grading scale was detected (p < 0.05).
Considering the objective values, a significant improvement in dry eye symptoms was detected
in patients who used polyvinyl alcohol + povidone eye drops in the treatment, and a significant
worsening was detected in patients who did not use polyvinyl alcohol + povidone.
Conclusion: Considering the objective dry eye criteria, it was observed that the addition of
polyvinyl alcohol + povidone to the treatment contributed positively to the dry eye findings in
the postoperative period of phacoemulsification. It is extremely important for preventing
postoperative dry eye syndrome, reducing the risk of infection and healthy homeostasis of the
anterior segment.

Keywords: Polyvinyl alcohol + povidone, Tear Break-up Time, Schirmer I, Oxford grading

scale, Ocular Surface Disease Index.
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NEW APPROACHES IN CHEMOTHERAPY TREATMENT

Assist. Prof. Dr. Siileyman Serdar ALKANLI
Hali¢ University
ORCID ID: 0000-0003-0482-8246

ABSTRACT

Chemotherapy is a method used in cancer treatment to stop or slow down the growth of quickly
growing and dividing cancer cells. Chemotherapy aims to treat cancer or ease cancer symptoms.
Cancer treatment is used to reduce the chance of cancer returning and to stop or slow its growth.
It is used to ease chemotherapy symptoms and shrink tumors that cause pain and other
problems.

While some patients are treated with chemotherapy alone, the majority of patients are treated
with chemotherapy along with other cancer treatments. The type of treatment to be applied is
decided by looking at the type of cancer, its spread, if so, where it has spread, and whether the
patient has any other health problems.

Although chemotherapy gives good results when administered together with chemotherapy
drugs, multidrug resistance may develop in cancer cells undergoing chemotherapy treatment.
In this case, cancer cells resist chemotherapy treatment and suddenly begin to grow. Multidrug
resistance mechanism may develop with increased release of the drug out of the cell. Thus, drug
absorption and intracellular drug concentration in these cells decrease.

Nanotechnological developments have led to the emergence of successful nanomedicines that
are effective in different tumor types in cancer treatment, have high anticancer activity and have
mild side effects. Nanomedicines can be effectively produced target-specifically by modifying
the ligand. Due to this approach, drug-loaded nanoparticles can increase the effectiveness of
chemotherapy treatment by being effective in eliminating multidrug resistance and increasing
drug effectiveness in resistant cells.

Keywords: Chemotherapy, Cancer Treatment, Multidrug Resistance, Nanomedicine,
Nanoparticles.

Proceedings Book Page 62 www.atlasconference.org



ATLAS 13th
INTERNATIONAL CONGRESS ON ADVANCED SCIENTIFIC STUDIES AND INTERDISCIPLINARY RESEARCH

MMP-2 (-1306 C/T) GEN VARYASYONUNUN BENIGN PROSTAT HiPERPLAZISI
GELISIMINDEKI ROLUNUN ARASTIRILMASI
INVESTIGATION OF THE ROLE OF MMP-2 (-1306 C/T) GENE VARIATION IN
BENIGN PROSTATE HYPERPLASIA DEVELOPMENT

Dog. Dr. Nevra ALKANLI
Docent Doktor, Hali¢ Universitesi
ORCID NO: 0000-0002-3745-8838
Dog. Dr. Arzu AY
Docent Doktor, Trakya Universitesi
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Dr. Ogr. Uyesi Gokhan CEVIK
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OZET

Iyi huylu prostat bityiimesi (BPH), 6zellikle yash erkeklerde en sik gériilen iirolojik sorunlardan
biridir. BPH, prostat bezinin adenomatdz biiylimesi olarak tanimlanir ve prostat bezinin epitel
ve stromal bilesenlerinin iyi huylu biiylimesi ile karakterizedir. Alt {iriner sistem
semptomlarinin birincil nedeni oldugu diistiniilmektedir. Ilerleyici bir hastalik olan BPH'in
goriilme siklig1 yasla birlikte artar. Prostat spesifik antijen, BPH'de prostat hacminin gii¢lii bir
gostergesidir. Aile oykiist, ik ve etnik kéken, BPH riskinin artmasiyla iligkilendirilmistir.
BPH'de diisiik penetrasyonlu genetik belirtegler tanimlanmistir. Bu nedenle hastaligin kalitsal
olabilecegi ve ¢esitli fonksiyonel ve nonfonksiyonel genetik varyasyonlarla iligkili olabilecegi
bildirilmistir. Bu genetik varyasyonlardan biri de MMP-2 (-1306 C/T) gen varyasyonudur ve
bu genetik varyasyona bagli olarak enzim aktivitesi degismektedir. Bu ¢alismanin amac1 BPH
gelisiminde MMP-2 (-1306 C/T) gen varyasyonunun roliinii arastirmaktir.

Calismamiza BPH tanis1 almis 80 hasta ve 80 saglikli kontrol dahil edildi. Bu ¢alisma hasta ve
kontrol gruplarindan rutin tetkikler i¢in alinan kan 6rnekleri ile gerceklestirildi. Hasta ve kontrol
gruplarina ait kan drneklerinden DNA izolasyonu yapildi. MMP-2 gen varyasyonunun genotip
dagilimlar1 PZR ve RFLP yontemleri kullanilarak belirlendi. MMP-2 gen varyasyonunun CT
genotipi hastalarda saglikli kontrollere kiyasla anlamli derecede daha yiiksek olarak belirlendi
(OR: 2.037, %95CI: 1.083-3.831, p=0.014). MMP-2 (-1306 C/T) gen varyasyonunun CC
genotipi, saglikli kontrollerde anlamli derecede daha yiiksek olarak belirlendi (OR: 0.333,
%95CI: 0.171-0.651, p<0.001).

Calismamizda MMP-2 gen varyasyonunun CT genotipi BPH gelisimi i¢in genetik risk faktorii
olarak belirlenirken, CC homozigot genotipi BPH gelisimine kars1 koruyucu bir faktor olarak
belirlendi. Bu calismada, BPH'nin erken tanisi, gelisimi ve tedavisi i¢in énemli olabilecek
genetik biyobelirtegler belirlendi.
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Anahtar Kelimeler: Benign prostat hiperplazisi, matriks metalloproteinaz-2, genetik
varyasyonlar, PZR-RFLP

ABSTRACT

Benign prostatic hyperplasia (BPH) is one of the most common urological problems, especially
in older men. BPH is defined as adenomatous enlargement of the prostate gland and is
characterized by benign growth of the epithelial and stromal components of the prostate gland.
It is thought to be the primary cause of lower urinary tract symptoms. The incidence of BPH, a
progressive disease, increases with age. Prostate-specific antigen is a strong indicator of
prostate volume in BPH. Family history, race, and ethnicity have been associated with an
increased risk of BPH. Low-penetrance genetic markers have been identified in BPH.
Therefore, it has been reported that the disease may be hereditary and associated with various
functional and non-functional genetic variations. One of these genetic variations is the MMP-2
(-1306 C/T) gene variation and enzyme activity changes as a result of this genetic variation.
The aim of this study is to investigate the role of MMP-2 (-1306 C/T) gene variation in the
development of BPH.

Our study included 80 patients diagnosed with BPH and 80 healthy controls. This study was
performed with blood samples taken from patient and control groups for routine examinations.
DNA isolation was performed from blood samples of the patient and control groups using a
DNA isolation kit. MMP-2 (-1306 C/T) gene variation genotype distributions were determined
using PCR and RFLP methods.

CT genotype of MMP-2 gene variation was determined significantly higher in patients
compared to healthy controls (OR: 2.037, %95CI: 1.083-3.831, p=0.014). The CC genotype of
the MMP-2 gene variation was determined significantly higher in healthy controls (OR: 0.333,
%95CI: 0.171-0.651, p<0.001).

In our study, the CT genotype of the MMP-2 gene variation was determined as a genetic risk
factor for the development of BPH, while the CC genotype was determined as a protective
factor against the development of BPH. In this study, genetic biomarkers that may be important
for the early diagnosis, development and treatment of BPH were identified.

Keywords: Benign prostatic hyperplasia, matrix metalloproteinase-2, genetic variations, PCR-
RFLP
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GIRIS

Iyi huylu prostat biiyiimesi (BPH), 6zellikle ileri yastaki erkeklerde goriiliir ve idrar akisinda
ciddi tikaniklik, agr1 ve rahatsizlik hissi ile karakterizedir. Prostat dokusunun hipertrofik
reaksiyonunda steroid aracili hiicresel proliferasyon ve lokal enfeksiyona karsi olusan
inflamatuar yanit rol oynar. Ayrica yetersiz apoptotik mekanizmalar ve anormal stromal-
epitelyal etkilesimler anormal prostat biiytimesinde etkilidir. BPH genellikle minimal prostat
cerrahisi ve TURP ile tedavi edilir. Ancak orta, siddetli semptomatik BPH tanis1 almis
hastalarda alfa adrenoseptor blokerleri ve 5-alfa rediiktaz inhibitorleri kullanilmaktadir.
BPH'nin erken tanisi i¢in iyi belirlenmis biyokimyasal ve genetik biyobelirtecler yoktur. Prostat
kanserinin takibinde 6nemli bir biyobelirte¢ olan prostat spesifik antijen (PSA), BPH'de prostat
hacminin giiglii bir belirleyicisidir. Ancak 6zellikle hastaligin ileri evrelerinde PSA diizeyleri
ylikselmektedir. Bu nedenle hastaligin ileri evrelerinde klinik yonetim ve izlemde 6nemli bir
biyobelirtegtir. Irk ve etnik koken, hastaligin aile oykiisii BPH gelisiminde etkilidir ve bu
nedenle hastalik kalitsal kabul edilir. BPH'de yiiksek penetransli genetik belirtegler tanimlanmig
olmasina ragmen, diisiik penetransh genetik varyasyonlar gibi belirteclerin etkisi bildirilmistir.
Inflamasyon ve biiyiime faktorleri gibi faktorleri igeren genlerde cesitli fonksiyonel
varyasyonlar tanimlanmistir. Cesitli fonksiyonel ve fonksiyonel olmayan genetik varyasyonlar
ile prostat biiylimesi arasinda pozitif iliskiler bildirilmistir (Konwar et al., 2008).

BPH patogenezinde etkili olabilecek genler arasinda Matriks Metalloproteinazlar (MMP) da
yer almaktadir. MMP'ler, hiicresel mikro ¢evrenin korunmasi ve bagisiklik gozetimi gibi kanser
hastaliginin farkli evrelerinde tiimor hiicresi davranisinda 6nemli roller oynayabilir (Kader et
al.,2006; Tao et al., 2015; Li et al., 2020). MMP genlerinin diizenleyici bolgelerinde tanimlanan
genetik varyasyonlar, degismis gen ekspresyon diizeyleri ile iligkilidir (Li et al., 2020; Serra,
2020; Dofara et al., 2020).

Matriks Metalloproteinaz-2 (MMP-2), MMP ailesinin 6nemli bir iiyesidir ve MMP-2 geni
jelatinaz A olarak bilinmektedir. MMP-2 geni 16q13-q21 kromozomunda yer almaktadir.
MMP-2 geninde cesitli fonksiyonel tek niikleotid gen varyasyonlari tanimlanmistir ve bu
genetik varyasyonlarin proteolitik enzim tiretiminin artmasiyla iligkili oldugu gosterilmistir.
CCACC kutusunu igeren Sp-1 tipi promotor bolgesi, ¢esitli genlerdeki transkripsiyonel aktivite
ve promotor aktivitesi i¢in gereklidir. MMP-2 (-1306 C/T) gen varyasyonunun bir sonucu
olarak, CCACC kutusu ortadan kalkar ve bu da MMP-2 geninin transkripsiyonel aktivitesinde
daha diisiik promotor aktivitesiyle sonuglanir (Alkanli & Ay, 2023).

Prostat kanseri duyarliligi, erken tani, progresyon ve MMP-2 (-1306 C/T) gen varyasyonu
arasindaki iligkiyi arastiran ¢esitli ¢alismalar bildirilmesine ragmen, Trakya toplumunda BPH
duyarliliginda bu genetik varyasyonun roliinii belirlemeye yonelik bir calisma
bulunmamaktadir. Bu nedenle ¢alismamizda BPH gelisiminde MMP-2 (-1306 C/T) gen
varyasyonunun roliinii arastirmay1 amagladik.
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MATERYAL VE METOD
BPH tanis1 almis hasta ve saghklh kontrol gruplarmin belirlenmesi

Calismamiz icin Trakya Universitesi Tip Fakiiltesi Girisimsel Olmayan Etik Kurulu’ndan
TUTF-BAEK 2019/332 protokol kodu ile etik kurul onay: alindi. Ayrica BPH tanisi almis
hastalardan ve saglikli kontrollerden imzali bilgilendirilmis onam formlar1 toplandi.
Calismamiz BPH tanisi almis 80 hasta ve 80 saglikli kontrol ile yiirtitiildi. Calismamiza akut
ve kronik inflamatuar hastaligi olanlar, herhangi bir hematolojik hastaligi olanlar, herhangi bir
malignite tanist almis olanlar ve son li¢ ay i¢inde kan transfiizyonu &Sykiisii olanlar dahil
edilmedi.

DNA ekstraskiyonu

Hasta ve kontrol grubunun kan 6rneklerinden DNA ekstraksiyonu yapildi. DNA ekstraksiyonu
icin kan DNA izolasyon kitleri kullanildi. Cikarilan DNA o&rneklerinin safligi ve kalitesi
nanodrop spektrofotometresi ile belirlendi ve bu DNA o6rnekleri %0,8'lik agaroz jel
elektroforezi ile gozlendi.

PZR-RFLP yontemleri kullanilarak genotip dagilimlarmin belirlenmesi

Hasta ve kontrol gruplarindan alinan DNA 6rnekleri kullanilarak PZR-RFLP yontemiyle MMP-
2 (-1306 C/T) gen varyasyonunun genotip dagilimlari belirlendi. PZR y6nteminde uygun
primer dizileri ve PZR kosullar1 kullanildi. RFLP yonteminde, uygun restriksiyon enzimi
kullanilarak MMP-2 (-1306 C/T) gen varyasyonu genotip dagilimlar: belirlendi. PZR iiriinleri
%2,0 agaroz jel elektroforezinde, RFLP kesim {iriinleri ise %2,5 agaroz jel elektroforezinde
gozlendi. Primer dizileri, PZR kosullari, restriksiyon enzimi ve RFLP {irtinleri Tablo 1 ve Tablo
2’de sunulmaktadir.

Tablo 1. MMP-2 (-1306 C/T) gen varyasyonu igin primer dizileri, PZR kosullar1 ve restriksiyon enzimi

Genetik Primer dizileri PZR Kosullar RE
Varyasyon
5 minutes at 94°C
MMP-2 FP: 5°-CTTCCTAGGCTGGTCCTTACTGA-3’ 1 minute at 95°C
(-1306 RP: 5’-CTGAGACCTGAAGACCTAAAGAGCT-3’ 1 minute at 62°C 35dongii Bfal
C/T) 1 minute at 72°C (Xspl)

7 minutes at 72°C

FP: Forward primer; RP: Reverse primer; PZR: Polymerase zincir reaksiyonu; RE: Restriksiyon enzimi
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Tablo 2. MMP-2 (-1306 C/T) gen varyasyonu i¢cin PZR-RFLP iiriin uzunluklari

Gene Varyasyonu PCR Uriin Uzunlugu RFLP Uriin Uzunluklart
TT genotipi === 162bg, 26bg, Sbe
MMP-2 188bg¢ CT genotipi mmmmm 188b¢, 162bg, 26bg, Sbe
(-1306 C/T) CC genotipi==—— 188b¢, Sbe
(100bp marker)

RFLP: Restriction fragment uzunluk polimorfizmi; b¢: baz ¢ifti

istatistiksel Analiz

Calismamizda istatistiksel analizler i¢cin SPSS programinin 20.0 versiyonu kullanildi. Hasta ve
kontrol gruplari arasinda klinik ve demografik parametreler Bagimsiz Orneklem t testi ve Ki-
kare testi kullanilarak karsilastirildi. Istatistiksel anlamlilik sinir1 p<0,05 olarak kabul edildi.
Hasta ve kontrol gruplar1 arasinda MMP-2 (-1306 C/T) gen varyasyonu i¢in lojistik regresyon
analizi kullanilarak %95 giiven aralikli olasilik oranlar1 (OR) belirlendi. Ayrica hasta ve kontrol
gruplarinda MMP-2 (-1306 C/T) gen varyasyonu alel frekanslar1 ag¢isindan Hardy-Weinberg
dagilimina uygunluk test edildi.

BULGULAR

Calismamizda BPH tanisi konulan hasta grubunun yas ortalamasi 66.106 = 7.130, saglikli
kontrol grubunun yas ortalamast ise 65.013 * 8.047 olarak belirlendi. Hasta ve kontrol gruplar1
arasinda yas parametresi ac¢isindan anlamli fark bulunmadi (OR: 1.093, %95CI: 1.281-3.467,
p=0.365). Hasta ve kontrol gruplar1 arasinda diyabetes mellitus (OR: 4.677, 95%CI: 2.098-
10.380, p<0.001), hipertansiyon (OR: 2.957, 95%CI: 1.418-6.163, p=0.002), sigara (OR: 2.464,
95%CI: 1.196-5.078, p=0.007), alkol (OR: 2.829, 95%CI: 1.481-5.402, p<0.001) parametreleri
bakimindan anlamli farkliliklar saptandi (Tablo 3).

Tablo 3. Hasta ve kontrol gruplar1 arasinda klinik ve demografik parametrelerin karsilastiriimasi

Parametreler Has(:1a=gg)ubu Kon;;z;lsg)mbu OR (95% Giiven Arahg) p
Yas 66.106 + 7.130 65.013 + 8.047 1.093 (1.281-3.467) 0.365%
Hipertansiyon (+) 34 (42.5%) 14 (17.5%) 2.957(1.418-6.163) 0.002"*
DM (+) 32 (40.0%) 10 (12.5%) 4.677 (2.098-10.380) <0.001"
Alkol (+) 45 (56.3%) 25 (31.3%) 2.829 (1.481-5.402) <0.001""
Sigara (+) 29 (36.3%) 15 (18.8%) 2.464 (1.196-5.078) 0.007"

“Bagimsiz Orneklem t testi
bLojistik Regresyon
DM: Diyabetes Mellitus; (+): Var; *: Significance (p<0,05)

MMP-2 gen varyasyonunun CT genotipi, hasta grubunda anlamli derecede yiiksek olarak
belirlendi (OR: 2.037, %95CI: 1.083-3.831, p=0.014). Ote yandan, MMP-2 gen varyasyonunun
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CC genotipi, kontrol grubunda anlamli derecede yiiksek olarak belirlendi (OR: 0.333, %95CI:
0.171-0.651, p<0.001) (Tablo 4).

Tablo 4. Lojistik regresyon analizi

Genotipler Hasta (n=80) ve kontrol (n=80) )
TT Referans -
MMP-2 CcC OR: 0.333 (0.171-0.651 <0.001*
(-1306 C/T) 10333 (0.171-0.651) il
CT OR:2.037 (1.083-3.831) 0.014*

aKi-kare testi
OR: Odds ratio; CC: Sitozin-Sitozin; CT: Sitozin-Timin; TT: Timin-Timin
Significance (p<0,05)

Hasta grubunda MMP-2 (-1306 C/T) gen varyasyonu i¢in C ve T alel frekanslarinin Hardy-
Weinberg dagilimindan anlamli derecede farkli oldugu belirlendi (p=0.016). Ancak saglikli
kontrol grubunda C ve T alel frekanslar1 bu dagilima uygun olarak belirlendi (p=0,250) (Tablo
5).

Tablo 5. MMP-2 (-1306 C/T) gen varyasyonlari icin alel frekanslari

Gen Hasta (n=80) Kontrol (n=80)
Varyasyonu Alel Olgu Frekans Allele Olgu Frekans
C 90 0.5625 C 116 0.7250
MMP-2 T 70 0.4375 T 44 0.2750
(-1306 C/T) Total 160 1.0000 Total 160 1.0000
Ki-kare = 5.8251 Pr=0.016"" Ki-kare = 1.3215 Pr=0.250*

aHardy-Weinberg testi; *: Significance (p<0,05)

TARTISMA

BPH patogenez ve etiyoloji acisindan karmasik bir hastaliktir. BPH tedavisi genellikle
semptomatik uygulamalar1 igerir. BPH'nin poligenik ve multifaktoriyel olmasi nedeniyle
hastaliktan sorumlu genlerin belirlenmesi olduk¢a zordur. BPH'nin baslangicinda ve
ilerlemesinde rol oynayan genetik yollarin belirlenmesi 6nemlidir. Bu yolaklarin belirlenmesi
ve risk faktorlerinin incelenmesi hastaligin énlenmesinde etkili olabilir. Cesitli calismalarda
BPH ile genetik varyasyonlar arasinda 6nemli iligkiler bildirilmis olmasina ragmen, BPH'de
genetik varyasyonlarin rollerini belirlemeye yonelik ¢ok sinirli sayida ¢alisma bulunmaktadir
(Konwar et al., 2008).

Bu genler arasinda MMP'ler ¢inko bagimli endopeptidaz ailesidir ve hiicre dis1 matrisi ve matris
dist substratlar1 degrade etmektedir. Ekstraselliiler matriks, hiicre farklilasmasi, hiicre
cogalmasi, doku onarimi, morfogenez ve yeniden sekillenme gibi fizyolojik siireclerde 6nemli
rol oynar. Cesitli MMP'ler, hiicre dis1 matris bilesenlerinin patolojik yikimiyla
iligkilendirilmistir (Yaykasli et al., 2014). Bu MMP'lerden biri olan MMP-2, viicuttaki farkl
dokularda ifade edilir. MMP-2, hiicre zarinin ana bileseni olan tip I'V kolajeni sindirir. MMP-2
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geninin promotor bolgesinde tanimlanan MMP-2 (-1306 C/T) gen varyasyonunun bir sonucu
olarak mRNA ve protein ekspresyon seviyeleri etkilenebilir (Li et al., 2023).

Tiirk popiilasyonunda yapilan bir ¢alismada, MMP-2 (-1306 C/T) gen varyasyonunun CT
genotipi, hasta grubunda kontrol grubuna goére 2,17 kat daha sik gozlenmistir. Bu nedenle,
MMP-2 (-1306 C/T) gen varyasyonunun CT genotipinin prostat kanserine yatkinlikta 6nemli
bir rol oynayabilecegi diistintilmektedir (Li et al., 2023).

Calismamizda MMP-2 (-1306 C/T) gen varyasyonunun CT genotipinin hasta grubunda saglikli
kontrol grubuna gore anlamli olarak yiiksek oldugu (OR: 2,037, %95CI: 1,083-3,831, p=0,014)
ve bu gen varyasyonunun CC genotipinin kontrol grubunda BPH tanisi almis hasta grubuna
gore anlamli olarak yiiksek oldugu saptanmistir (OR: 0.333, %95CI: 0.171-0.651, p<0.001).
Hasta grubunda MMP-2 (-1306 C/T) gen varyasyonunun TT genotipinin daha yiiksek oldugu
gozlendi. Ancak hasta ve kontrol gruplari arasinda bu genotip agisindan anlamli bir fark
bulunmamistir (OR: 2.714, %95CI: 0.814-9.049, p=0.052). Ayrica MMP-2 (-1306 C/T) gen
varyasyonu i¢in C ve T alel frekanslar1 hasta grubunda Hardy-Weinberg dagilimindan anlamli
derecede farkli olarak belirlenmistir (p=0.016). Ek olarak, kontrol grubunda MMP-2 (-1306
C/T) gen varyasyonu i¢in C ve T alel frekanslar1 Hardy-Weinberg dagilimindan énemli 6l¢iide
farkliydr (p=0.250). Bu durum, MMP-2 (-1306 C/T) gen varyasyonunun farkli etnik gruplar
arasindaki frekanslarindaki farkliliklar ve Trakya popiilasyonu gibi belirli bir bolgedeki alel
frekans dagilimlarindaki farkliliklarla agiklanabilir.

SONUC

Calismamizda MMP-2 (-1306 C/T) gen varyasyonunun CT genotipi BPH gelisimi i¢in genetik
risk faktorii olarak belirlenirken, CC genotipi BPH gelisimine karsi koruyucu bir faktor olarak
belirlenmistir. Bu ¢alismanin sonucunda, BPH'nin erken tanisinda ve progresyonunda etkili
olabilecek genetik biyobelirte¢ler belirlenmis ve boylece BPH tedavisinde yeni tedavi
stratejilerinin gelistirilmesine olanak saglayabilecek dnemli bulgular elde edilmistir. BPH'nin
farmakogenomigi heniiz tam olarak aydinlatilmadigindan farkli etnik popiilasyonlarda genis
kohort calismalarina ihtiya¢ vardir. Calismamizdan elde edilen bulgularin daha ileri
arastirmalar icin literatiire katki saglayabilecegi diistinlilmektedir.
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OZET

Koroner arter hastaligi (KAH), diinya ¢apinda kardiyovaskiiler mortalitenin 6nemli bir
nedenidir. Aterosklerotik plaklar, dogustan ve adaptif bagisiklik tepkileriyle iligkili olan koroner
arter hastaliginin progresyonunda 6nemli rol oynar. Plak olusumu ve stabilitesi inflamatuar
yanit tarafindan desteklenmektedir. Dolagimdaki proinflamatuar sitokinlerin artan diizeyleri,
KAH riskinin artmasiyla iliskilendirilmistir. Onemli bir sitokin olan Interlokin-8 (IL-8), cesitli
inflamatuar uyaranlara yanit olarak farkli hiicre tipleri tarafindan tiretilmektedir. IL-8 gli¢lii bir
inflamatuar mediyator olarak kabul edilmektedir. IL-8 geninin promottr bolgesinde tanimlanan
IL-8 (-251 A/T) gen varyasyonunun degismis IL-8 transkripsiyon seviyeleri ile iliskili oldugu
gosterilmistir. Bu genetik varyasyonun KAH’a yatkinlikla iliskili olabilecegi diistiniilmektedir.
Bu nedenle ¢alismamizda KAH tanisi almis hastalarda IL-8 (-251 A/T) gen varyasyonunun
etkisini belirlemeyi amagladik.

Bu calisma, KAH tanisi almis 77 hasta ve 77 saglikli kontrol ile gergeklestirilmistir. Hasta ve
kontrol gruplarinin kan o6rneklerinden DNA izolasyonu yapildi. IL-8 (-251 A/T) gen
varyasyonunun genotip dagilimlarint belirlemek amaciyla Polimeraz Zincir Reaksiyonu ve
Restriksiyon Fragment Uzunluk Polimorfizmi yontemleri kullanildi.

KAH tanis1 konulan hasta grubunda, IL-8 (-251 A/T) gen varyasyonunun AT heterozigot
genotipi saglikli kontrollere gére anlamli derecede yiiksek olarak belirlendi (OR: 6.989, %95CI:
3.058-15.973, p<0.001). IL-8 (-251 A/T) gen varyasyonunun TT homozigot genotipi, hasta
grubuna kiyasla saglikli kontrol grubunda anlamli derecede daha yiiksek olarak belirlendi (OR:
0.177, %95CI: 0.088-0.356, p<0.001). Bu gen varyasyonunun AA homozigot genotipi
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acisindan hasta ve kontrol gruplar1 arasinda anlamli bir fark saptanmadi (OR1.361, %95CI:
0.557-3.323, p=0.249).

Calismamizda IL-8 (-251 A/T) gen varyasyonunun AT heterozigot genotipi, KAH gelisimi i¢in
genetik risk faktorii olarak belirlendi. Ancak bu gen varyasyonunun TT homozigot genotipinin
KAH gelisimine kars1 koruyucu bir faktor oldugu belirlenmistir. Calismamizda elde edilen bu
genetik biyobelirtegler, KAH’1n gelisiminde farkli tedavi stratejilerinin gelistirilmesi acisindan

son derece 6nemlidir.

Anahtar Kelimeler: Koroner arter hastaligi, interlokin-8, genetik varyasyonlar, PZR, RFLP

ABSTRACT

Coronary artery disease (CAD) is a major cause of cardiovascular mortality worldwide.
Atherosclerotic plaques play an important role in CAD progression associated with innate and
adaptive immune responses. Plaque formation and stability are promoted by the inflammatory
response. Increased levels of circulating proinflammatory cytokines have been associated with
increased risk of CAD. Interleukin-8 (IL-8), an important cytokine, is produced by different
cell types in response to various inflammatory stimuli. IL-8 is considered as potent
inflammatory mediator. The IL-8 (-251 A/T) gene variation identified in the promoter region of
the IL-8 gene has been associated with altered IL-8 transcription levels. It is thought that this
genetic variation may be associated with susceptibility to CAD. Therefore, in our study, we
aimed to determine the effect of IL-8 (-251 A/T) gene variation in patients diagnosed with CAD.

This study was performed with 77 patients diagnosed with CAD and 77 healthy controls. DNA
was isolated from blood samples of the patient and control groups. Polymerase Chain Reaction
and Restriction Fragment Length Polymorphism methods were used to determine the genotype
distributions of IL-8 (-251 A/T) gene variation.

In the patient group diagnosed with CAD, the AT heterozygous genotype of the IL-8 (-251 A/T)
gene variation was determined significantly higher compared to healthy controls (OR: 6.989,
%95CI: 3.058-15.973, p<0.001). The TT homozygous genotype of the IL-8 (-251 A/T) gene
variation was determined significantly higher in the healthy control group compared to the
patient group (OR: 0.177, %95CI: 0.088-0.356, p<0.001). The significant difference was not
determined between the patient and control groups in terms of the AA homozygous genotype
of this gene variation (OR1.361, %95CI: 0.557-3.323, p=0.249).

In our study, the AT heterozygous genotype of the IL-8 (-251 A/T) gene variation was
determined as a genetic risk factor for the development of CAD. However, the TT homozygous
genotype of this gene variation has been determined as a protective factor against the
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development of CAD. These genetic biomarkers obtained in our study are extremely important
for the development of different therapeutic strategies in the development of CAD.

Keywords: Coronary artery disease, interleukin-8, genetic variations, PCR, RFLP

GIRIS

Koroner arter hastaligi (KAH) diinya ¢apinda kardiyovaskiiler mortalitenin 6nemli bir nedeni
olarak bilinmektedir. KAH grubu igerisinde angina, ani 6lim ve miyokard infaktiisii gibi
hastaliklar yer almaktadir. Aterosklerotik plaklar dogal ve adaptif immiin yanitlar ile
iligkilendirilen KAH progresyonunda Onemli rol oynamaktadir (Lozano et al., 2012;
Mozaffarian et al., 2016; Gistera & Hansson, 2017). Dolasimda artmis proinflamatuar sitokin
diizeyleri artmis KAH riski ile iliskilendirilmistir (Jefferis et al., 2011). Inflamatuar yanit plak
olusumu ve stabilitesini desteklemektedir (Libby et al., 2002). Cesitli inflamatuar faktorler
KAH gelisimine katkida bulunmaktadir (Berk et al. 1990; Barath et al., 1990). Inflamasyon ve
immiin sistem aktivasyonu aterosklerotik plak gelisiminde nemli faktdrlerdir. Ozellikle kronik
kalp yetmezligi olan hastalarda Th1 / Th2 yanit1 arasinda bir dengesizlik saptanmaistir. Sitokinler
sayesinde Th1 ve Th2 yanitlar1 arasindaki denge kontrol edilmektedir (Shayan et al., 2009).

Diger 6nemli bir sitokin olarak Interlokin-8 (IL-8) de cesitli inflamatuar uyaranlara yanit olarak
cesitli hiicre tipleri tarafindan tiretilmektedir. Gii¢lii bir inflamasyon mediyatorii olarak bilinen
IL-8, ateroskleroz gibi ¢esitli inflamatuar hastaliklarda etkili olabilen biyokimyasal yolaklarda
rol oynamaktadir (Vogiatzi et al., 2010). Makrofajlar tarafindan {iretilen ©nemli bir
proinflamatuar mediyator olarak bilinen IL-8 diizeylerinin koroner arter hastalarinda arttig:
belirlenmigtir. Plazma IL-8 diizeylerindeki artisin da akut koroner sendromlu hastalarda
mortalite i¢cin bagimsiz bir faktor olabilecegi bildirilmistir. Bu yilizden IL-8 diizeylerinde
farkliliklara neden olabilen genetik varyasyonlarin KAH’a duyarhilik ile iligkili olabilecegi
distiniilmektedir (Zhang et al., 2019).

IL-8 geni kromozom 4q13-g21 iizerinde lokalizedir ve 4 ekzon, 3 intron, bir proksimal
promotor bolge icermektedir (Wu et al., 2019). Genetik varyasyonlar ve mutasyonlar tarafindan
indiiklenen IL-8 geninin bozulmus gen ekspresyon diizeyleri ya da degistirilmis protein
olusumu KAH’1n gelisimi ve progresyonuna katki saglayabilmektedir. [L-8 geninin promotdr
bolgesinde tanimlanan IL-8 (-251 A/T) gen varyasyonu da IL-8’in degistirilmis transkripsiyon
diizeyleri ile iliskilendirilmistir (Vogiatzi et al., 2010). Inflamasyon ve immiin siireglerin
diizenlenmesinde 6nemli rol oynayan IL-8 genindeki genetik varyasyonlarin KAH gelisiminde
etkili olabilecegi diistiniilmektedir.
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Bu yiizden bu calismanin amaci IL-8 (-251 A/T) gen varyasyonu genotip dagilimlarinin
belirlenmesi ve bu gen varyasyonunun KAH’1n gelisimindeki ve progresyonundaki roliiniin
arastirilmasidir.

MATERYAL VE METOD

KAH tanis1 almis hasta ve kontrol gruplarinin olusturulmasi

Bu calisma i¢in TUTF-GOBAEK 2023 / 119 protokol kodu ile etik kurul onay1 almmustir.
Calismamiz 77 KAH tanisi almis hasta ve 77 saglikli kontrol igermektedir. Hasta ve kontrol
gruplarinda herhangi bir malignite tanisi almis olanlar, gebeler ve kan pihtilasma bozukluklari
olanlar ¢alismamiza dahil edilmemistir.

DNA izolasyonu, PZR-RFLP yontemi ile gen varyasyonu genotip dagilimlarmim

belirlenmesi

Hasta ve kontrol gruplariin kan drneklerinden izolasyon kiti kullanilarak DNA izolasyonu
gergeklestirilmistir.  Bu izole edilen DNA o6rnekleri i¢in saflik, kalite nanodrop
spektrofotomeresi ile 6l¢iilerek %0.8°lik agaroz jel elektroforezi ile kontrol edilmistir. Hasta ve
kontrol DNA &rneklerini igeren PZR miksi hazirlanmistir. IL-8 (-251 A/T) gen varyasyonu i¢in
uygun primer dizileri ve restriksiyon enzimi kullanilarak PZR-RFLP yontemi ile 1L-8 (-251
A/T) gen varyasyonu genotip dagilimlar1 belirlenmigtir. PZR &rnekleri %2.0’lik agaroz jel
elektroforezinde ve RFLP 6rnekleri ise %2.5’luk agaroz jel elektroforezinde gozlenmistir. 1L-8
(-251 A/T) gen varyasyonu i¢in TT, AA homozigot genotipleri ve AT heterozigot genotipi
belirlenmigtir. Calismamizda kullanilan primer dizileri, PZR kosullari, restriksiyon enzimi,
PZR-RFLP iiriin uzunluklar tablolarda sunulmustur (Tablo 1, Tablo 2).

Tablo 1. IL-8 (-251 A/T) gen varyasyonu icin primer dizileri, PZR kosullar1 ve restriksiyon enzimi

Gen Primer dizileri PZR Kosullar RE
Varyasyonu
5 minutes at 94°C
IL-8 FP: 5°-CCATCATGATAGCATCTGT-3* 1 minute at 94°C
(-251 4/T) | RP: S-CCACAATTTGGTGAATT-3’ 1 minute at 56°C } 35dongii | Vspl
1 minute at 72°C (Asel)
8 minutes at 72°C
FP: Forward primer; RP: Reverse primer; PZR: Polimeraz zincir reaksiyonu; RE: Restriksiyon enzimi
Tablo 2. IL-8 (-251 A/T) gen varyasyonu i¢in PZR-RFLP {iriin uzunluklari
Gene Varyasyonu PZR Uriin Uzunlugu RFLP Uriin Uzunluklar
TT genotip] ey 174bg
IL-8 174bg AT genotipi = 174bg, 153bg, 21bg
(-251 A/T) AA genotipi mmmmmp 153bg, 21bg
(100bg marker)

RFLP: Restriksiyon fragment uzunluk polimorfizmi; bg: baz cifti
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Istatistiksel analiz

Calismamizda istatistiksel analiz i¢in Statistics Package of Social Science (SPSS) programi
(V20) kullanilmistir. Hasta ve kontrol gruplar1 arasinda klinik ve demografik parametrelerin
karsilastirilmast i¢in Independent Samples t testi ve Ki-kare testi kullanilmistir. Veriler ortalama
+ standart sapma olarak ifade edilmistir. Istatistiksel anlamlilik smr1 p<0.05 olarak kabul
edilmistir. Hasta ve kontrol gruplari arasinda IL-8 (-251 A/T) gen varyasyonu genotip
dagilimlarin1 karsilastirmak igin lojistik regresyon analizi kullanilmistir ve %95 confidence
intervals (Cl) olasilik oranlar1 (OR) belirlenmistir. Ayrica hasta ve kontrol gruplarinda IL-8 (-
251 A/T) gen varyasyonu alel frekanslart i¢in Hardy-Weinberg dagilimina uygunluk test
edilmistir.

BULGULAR

Calismamizda hasta ve kontrol gruplart arasinda klinik, demografik parametreler
kargilastirilmistir. Hasta ve kontrol gruplarini olusturan bireylerin yaslar1 ortalama + standart
sapma olarak belirtilmigtir. Hasta grubunun yas ortalamast 68.625 + 11.031 olarak
belirlenmistir. Kontrol grubunun yas ortalamasi ise 65.885 + 7.240 olarak saptanmistir (OR:
2.740, %95CI: 0.231-5.711, p=0.070). Hasta ve kontrol gruplar1 arasinda yas parametresi
bakimindan anlamli bir farklilik saptanmamistir. Ayrica hasta ve kontrol gruplari arasinda
diyabetes mellitus (OR: 5.714, %95CI: 2.311-14.127, p<0.001), hipertansiyon (OR: 3.421,
%95CI: 1.468-7.974, p=0.002), kolesterol (OR: 3.421, %95CI: 1.468-7.974, p=0.002), sigara
(OR: 2.303, %95CI: 1.123-4.723, p=0.011) parametreleri bakimindan anlamli farkliliklar
belirlenmigtir. Bu gruplar arasinda alkol parametresi bakimindan ise anlamli bir farklilik

saptanmamustir (OR: 1.484, %95CI: 0.726-3.034, p=0.139) (Tablo 3).

Tablo 3. Hasta ve saglikli kontrol gruplar: arasinda klinik ve demografik parametrelerin karsilastirilmasi

Demografik ve klinik Hasta Grubu Kontrol Grubu OR (95% Confidence p
parametreler (n=77) (n=77) Interval)
Yas 68.625+11.031 | 65.885+7.240 2.740 (0.231-5.711) 0.070?
Hipertansiyon (+) 24 (31.2%) 9 (11.7%) 3.421 (1.468-7.974) 0.002""
Diyabetes Mellitus (+) 28 (36.4%) 7(9.1%) 5.714 (2.311-14.127) <0.001**
Kolesterol (+) 24 (31.2%) 9 (11.7%) 3.421(1.468-7.974) 0.002""
Alkol (+) 24 (31.2%) 18 (23.4%) 1.484 (0.726-3.034) 0.139%
Sigara (+) 29 (37.7%) 16 (20.8%) 2.303 (1.123-4.723) 0.011""

Independent Samples Test
®Lojistik Regresyon; (+): Var
*Significance (p<0,05)

Calismamizda IL-8 (-251 A/T) gen varyasyonunun AT heterozigot genotipi hasta grubunda
anlamli derecede daha yiiksek saptanmistir (OR: 6.989, %95CI: 3.058-15.973, p<0.001). Bu
gen varyasyonunun TT homozigot genotipi ise kontrol grubunda hasta grubuna kiyasla anlamli
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derecede daha yiiksek belirlenmistir (OR: 0.177, %95CI: 0.088-0.356, p<0.001). Hasta ve
kontrol gruplar1 arasinda AA homozigot genotipi bakimindan ise anlamli derecede farklilik
belirlenmemistir (OR: 1.361, %95CI: 0.557-3.323, p=0.249) (Tablo 4).

Tablo 4. Hasta ve kontrol gruplari i¢in IL-8 (-251 A/T) gen varyasyonu genotip dagilimlarinin lojistik regresyon
analizi

Genotip Dagilhimlar Hasta Grubu (n=77) ve Kontrol Grubu (n=77) )
L. AA Referans -
(-251 A/T) AT OR: 6.989 (3.058-15.973) <0.001“*
TT OR: 0.177 (0.088-0.356) <0.001¢
aKi-kare testi

OR: Odds ratio; AA: Adenin-Adenin; AT: Adenin-Timin; TT: Timin-Timin
*Significance (p<0,05)

IL-8 (-251 A/T) gen varyasyonu i¢in T ve A alel frekanslar1 hasta grubunda Hardy-Weinberg
dagilimina uygun belirlenmemistir (p=0.957). Ancak kontrol grubunda T ve A alel frekanslar
bu dagilimdan anlamli derecede farkli olarak saptanmistir (p<<0.001) (Tablo 5).

Tablo 5. Hasta ve kontrol gruplarinda IL-8 (-251 A/T) gen varyasyonlari i¢in alel frekanslari

Gen Hasta Grubu (n=77) Kontrol Grubu (n=77)
Ve /!
aryasyonart Alel Olgu Frekans Alel Olgu Frekans
T 91 0.5909 T 125 0.8117
1L-8 A 63 0.4091 A 29 0.1883
(-251 A/T) Total 154 1.0000 Total 154 1.0000

Hardy-Weinberg Dagilimi: Hardy-Weinberg Dagilimi:
Ki-kare = 0.0029 Pr<0.957* Ki-kare = 29.3753 Pr<0.001*"

®Hardy-Weinberg Dagilim1
*: Significance (p<0,05)

TARTISMA

KAH diinya ¢apinda baslica 6lim nedenlerindendir ve kalp hastaligi olarak bilinmektedir.
Hipertansiyon, dislipidemi, diyabetes mellitus gibi ¢esitli risk faktorleri KAH patogenezinde
etkilidir. KAH’1n baslangicinda ve gelisiminde inflamasyon 6nemli bir faktor olarak kabul
edilmektedir. Anti-inflamasyon tedavilerin yiiksek riskli koroner arter hastalarinda prognozu
onemli derecede iyilestirebilecegi bildirilmistir. CXCL8 olarak da bilinen proinflamatuar
sitokin IL-8 koroner arter baslangicinda, progresyonunda ve prognozunda oOnemli rol
oynamaktadir. insan arteriyel aterosklerotik duvarinda anlamli derecede daha yiiksek IL-8
ekspresyon diizeyleri belirlenmistir. Ayrica koroner arter hastalarinda serum IL-8 ekspresyon
diizeylerinin anlamli derecede yiiksek oldugu bildirilmistir (Zhang et al., 2019).

KAH genetik ve cevresel faktorlerin etkilesimine dayanan mutltifaktoriyel bir hastaliktir.
Benzer ¢evresel risk faktorlerine ragmen, KAH duyarliliginda bireysel farkliliklar bildirilmistir.
Bu ylizden genetik varyantlarin hastaligin patogenezinde etkili olabilecegi diistiniilmektedir
(Shayan et al., 2009).
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IL-8 geninin promotor bolgesinde IL-8 (-251 A/T) ve IL-8 (+781 C/T) gen varyasyonlar1 olmak
lizere yaygin genetik varyasyonlar tanimlanmistir. IL-8 (-251 A/T) gen varyasyonu KAH gibi
cesitli  inflamatuar  hastaliklarin =~ duyarliligini, siddetini  ve  klinik  prognozunu
etkileyebilmektedir. Bu genetik varyasyon IL-8 geninin transkripsiyonel aktivitesi ile
iligkilendirilmistir. 1L-8 (-251 A/T) gen varyasyonunun A aleli ve artmis IL.-8 ekspresyon
diizeyleri arasinda anlamli bir iligki bildirilmistir. IL-8 (-251 A/T) gen varyasyonunun A alelini
tastyan hastalarda yiiksek IL-8 ekspresyon diizeylerinin KAH gelisimine katkida
bulunabilecegi dusiiniilmektedir (Barath et al., 1990). Cin poptilasyonu ile gergeklestirilmis bir
calismada IL-8 (-251 A/T) gen varyasyonu KAH gelisimi i¢in bagimsiz bir risk faktorii olarak
belirlenmistir (Wang et al., 2016). Cin popiilasyonu ile gergeklestirilmis bagka bir ¢alismada
IL-8 (-251 A/T) gen varyasyonunun A aleli artmis KAH duyarlilig: ile iliskilendirilmistir. Buna
karsin Kafkas popiilasyonu ile gergeklestirilmis ¢alismada IL-8 (-251 A/T) gen varyasyonu
genotip dagilimlart bakimindan anlamli bir farklilik saptanmamistir (Barath et al., 1990).

Bizim g¢alismamizda IL-8 (-251 A/T) gen varyasyonunun AT heterozigot genotipi hasta
grubunda anlamli derecede daha yiiksek saptanmigken (OR: 6.989, %95CI: 3.058-15.973,
p<0.001), bu gen varyasyonunun TT homozigot genotipi ise saglikli kontrol grubunda anlaml
derecede daha yiiksek belirlenmistir (OR: 0.177, %95CI: 0.088-0.356, p<0.001). Ayrica IL-8 (-
251 A/T) gen varyasyonu igin T ve A alel frekanslari hasta grubunda Hardy-Weinberg
dagilimindan anlamli olarak farkli belirlenmemisken (p=0.957), kontrol grubunda T ve A alel
frekanslar1 bu dagilimdan anlamli derecede farkli olarak saptanmistir (p<0.001). Sonuglardaki
farkliliklarin hasta ve kontrol se¢im kriterlerinin farkli olmasindan, kiiclik 6rneklem
buiytikliigiinden, farklt popiilasyondan kaynaklanabilecegi diistiniilmektedir. Sonuglarin
dogrulanabilmesi i¢in daha kapsamli ¢calismalarin yapilmasi gereklidir.

SONUC

Calismamizda, IL-8 (-251 A/T) gen varyasyonunun AT genotipi, KAH’1n gelisimi i¢in genetik
bir risk faktorii olarak belirlenmistir. Ancak bu gen varyasyonunun TT genotipinin KAH
gelisimine kars1 koruyucu bir faktér oldugu belirlenmistir. IL-8 (-251 A/T) gen varyasyonu ve
KAH gelisimi arasindaki iliskiyi dogrulamak icin daha biiyiik 6rneklem iceren farkli irk ve
poplilasyonlar ile gerceklestirilmis kapsamli ¢alismalara ihtiyag duyulmaktadir. Bu ¢alisma
sonucunda KAH erken tanisiinda ve progresyonunda etkili olabilecek genetik biyobelirtecler
saptanmistir. Calismamizda elde edilen genetik biyobelirteclerin KAH igin kisisellestirilmis
terapotik stratejilerin gelistirilmesi bakimindan oldukg¢a 6nemli olabilecegi diistintilmektedir.
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OZET

Kadin genital sistemi ile tiriner sistemin yakin komsulugu jinekolojik ve obstetrik cerrahilerde
pek cok lriner sistem yaralanmalarina sebebiyet vermektedir. Bu vakalardaki {iriner sistem
travmalarinin erkenden belirlenip intraoperatif veya erken postoperatif onarim yapilmasi

mortalite ve morbidite agisindan 6nemlidir.

Obstetrik ve jinekolojik cerrahilerde en fazla goriilen {irolojik komplikasyonlar mesane ve
tireter yaralanmalaridir. Bu yaralanmalara minimal termal hasardan devaskiilarizasyon

sebebiyle iskemiye kadar ¢esitli mekanizlar yol agabilir.

[atrojenik {iriner sistem travmalarinda en ¢ok etkilenen organ mesanedir. Laparoskopik

radikal histerektomilerde %4 i geg¢en abdominal radikal histerektomilerde %2 yi gegen
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mesane travmasi insidanslart mevcuttur. Jinekolojik ve obstetrik vakalardaki mesane
travmalarinda; batin icine idrar ekstravazasyonunun goriilmesiyle veya mesanedeki
laserasyonun direk goriilmesiyle, sondanin direk goriilmesi veya laparoskopi esnasinda
sondadan kan veya gaz gelmesi ile tan1 konulabilir. Intravezikal boyalar kiiciik yaralanmalarin
tespitinde yardimci olabilir. Jinekolojik islemlerden sonra rutin olarak sistoskopi 6nerilmese
de herhangi bir mesane yaralanmasi siiphesinde kullanmaktan ¢ekinmemek gerektir.
Intraoperatif fark edilen perforasyonlar primer siitiire edilmelidir. Postoperatif fark edilen
rliptiirlerde yerine gore tedavi sekli degismektedir. Ekstraperitoneal riiptiirlerde genellikle
konservatif tedaviler uygulanirken intraperitoneal yaralanmalarda cerrahi tedavi

onerilmektedir.

Ureteral travmaya erken tam konularak acil onarim yapilmasi daha basarili sonuglar ortaya
cikararak triner fistiil, peritonit, sepsis ve {iriner sistem obstriiksiyonu gibi komplikasyonlarin
ortaya ¢ikmasina engel olacaktir. Ozellikle ilerlemis malignite, gecirilmis multiple cerrahiler
veya radyasyon Oykiisii gibi iyatrojenik travmalar agisindan riskli vakalarda preoparatif
profilaktik stent konulmasi Onerilmektedir. Stent konulmasi {ireteral travma sikligimni
azaltmasa da {ireterin daha rahat palpe edilmesini ve {ireteral travmanin erkenden

farkedilmesini saglamaktadir.

Ureteral giidiik travmalar1 ¢ok nadirdir. Malignite nedeniyle yapilan nefroiireterektomiler
disinda genelde lreterektomilerde {ireteral giidiik eksize edilmez. Bu geriye kalan {ireteral
gidiik genelde bir patolojiye yol agmamakla beraber bazen iireteral giidiik sendromu denilen
ates, hematiiri ile seyreden bir tabloya yol agabilmektedir. Obstetrik ve jinekolojik
cerrahilerde {ireteral giidilk yaralanmasi vakasi yaptigimiz literatiir taramasinda tespit

edilememistir.

Bizim olgumuz 40 yasinda kadin hasta idi. Hastanin 7 ay once sag donor laporoskopik
nefrektomi, 1 kez normal dogum 2 kez sezeryan (c/s) dykiisii mevcuttu. Total histerektomi
operasyonu sirasinda hastada mesane riiptiirii ger¢eklesti. Mesanede kubbe posterior duvar
bileskesinden tabana dogru uzanan yaklasik 5 cm lik riiptiir mevcuttu. Mesane riiptiirii
onarildi. Sizdirmazlik kontrolii sonrasi minimal ekstravazasyon oldugu goriildii. Ancak
metilen mavisi de kullanilmasina ragmen ekstravazasyon alani net degerlendirilemedi.
Hastaya yapilan sistoskopide mesanedeki riiptiir alaninin siitiiriize edildigi herhangi baska bir
perforasyon alani olmadigi goriildii. Ancak sag orifise tireterorenoskop (urs) ile bakildiginda

tireter giidligliniin agik oldugu abdomenle direk baglantili oldugu goriildi. Sag treter
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giidiigliniin de mesane perforasyonu sirasinda perfore edilmis oldugu ve ekstravazasyonun
{ireter giidiigiinden geldigi anlasildi. Ureter glidiigiinden zebra guide gonderilerek guidem ucu
intraabdominal olarak birakildi. Guide takip edilerek acik tireteral giidiik ucu bulunarak siitiire

edilerek korlendi. Sonrasinda herhangi ekstravazasyon goriilmedi.

Bu vaka da gorildiigii gibi ureteral giidikk perforasyonu jinekolojik vakalarda
karsilasilabilecek iirolojik komplikasyonlardan olup olduk¢a nadirdir. Ozellikle daha &nce
gecirilmis nefroiireterektomi Oykiisti de olan mesane travmali hastalarda; mesanenin tam kat
onarimina ragmen ag¢iklanamayan ekstravazasyon durumunda tireteral giidiik perforasyonu

akla getirilmelidir.

Anahtar Kelimeler: latrojenik yaralanma, jinekolojik ve obstetrik cerrahi, iireteral giidiik,

tiriner sistem
ABSTRACT

The close proximity of the female genital system and the urinary system causes many urinary
system injuries in gynecological and obstetric surgeries. Early detection of urinary system
traumas in these cases and intraoperative or early postoperative repair are important in terms

of mortality and morbidity.

The most common urological complications in obstetric and gynecologic surgery are bladder
and ureteral injuries. These injuries can be caused by a variety of mechanisms, ranging from

minimal thermal damage to ischemia due to devascularization.

The most affected organ in iatrogenic urinary system traumas is the bladder. Bladder trauma
incidences exceed 4% in laparoscopic radical hysterectomies and 2% in abdominal radical
hysterectomies. In bladder traumas in gynecological and obstetric cases, diagnosis can be
made by seeing urine extravasation into the abdomen or by directly seeing the laceration in
the bladder, by directly seeing the catheter or by blood or gas coming from the catheter during
laparoscopy. Intravesical dyes can be helpful in detecting small injuries. Although cystoscopy
is not routinely recommended after gynecological procedures, it should not be hesitated to use
it in case of any bladder injury. Perforations detected intraoperatively should be primarily
sutured. Treatment for postoperatively detected ruptures varies depending on their location.
While conservative treatments are generally applied for extraperitoneal ruptures, surgical

treatment is recommended for intraperitoneal injuries.
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Early diagnosis of ureteral trauma and immediate repair will produce more successful results
and prevent complications such as urinary fistula, peritonitis, sepsis and urinary tract
obstruction. Preoperative prophylactic stent placement is recommended especially in cases at
risk for iatrogenic trauma such as advanced malignancy, previous multiple surgeries or
radiation history. Although stent placement does not reduce the frequency of ureteral trauma,

it allows the ureter to be palpated more easily and ureteral trauma to be detected early.

Ureteral stump traumas are very rare. Except for nephroureterectomies performed due to
malignancy, the ureteral stump is generally not excised in ureterectomies. Although this
remaining ureteral stump does not usually cause any pathology, it can sometimes cause a
condition called ureteral stump syndrome, which progresses with fever and hematuria. No
case of ureteral stump injury in obstetric and gynecological surgeries was detected in our

literature review.

Our case was a 40-year-old female patient. The patient had a right donor laparoscopic
nephrectomy 7 months ago, a normal birth once, and a history of 2 cesarean sections. During
the total hysterectomy operation, the patient experienced a bladder rupture. There was a
rupture of approximately 5 cm in the bladder extending from the dome-posterior wall junction
to the base. Bladder rupture was repaired. After leakage control, minimal extravasation was
observed. However, despite the use of methylene blue, the area of extravasation could not be
clearly evaluated. In the cystoscopy performed on the patient, it was seen that there was no
other perforation area where the rupture area in the bladder was sutured. However, when the
right orifice was examined with urs, it was seen that the ureteral stump was open and directly
connected to the abdomen. It was understood that the right ureteral stump was also perforated
during the bladder perforation and the extravasation came from the ureteral stump. A zebra
guide was sent from the ureteral stump and the tip of the guide was left intraabdominal. The
open ureteral stump tip was found by following the guide and was sutured and blinded. No
extravasation was observed afterwards. As seen in this case, ureteral stump perforation is a
urological complication that can be encountered in gynecological cases and is quite rare.
Especially in patients with bladder trauma who also have a history of previous
nephroureterectomy; ureteral stump perforation should be considered in cases of unexplained

extravasation despite full-thickness bladder repair.

Key Words: latrogenic injury, gynecological and obstetric surgery, ureteral stump, urinary

system
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GIRIS

Uriner sistem yaralanmalar1 bazi cerrahi prosediirler, 6zellikle de kadm genital sistemi ile
tiriner sistemin yakin komsulugu sebebi ile jinekolojik ve obstetrik cerrahiler sirasinda
iatrojenik  olarak meydana gelebilmektedir. Bu yaralanmalar hastalarda ciddi
komplikasyonlara yol acabilmektedir(1). Bu vakalardaki iiriner sistem travmalarinin erkenden
belirlenip intraoperatif veya erken postoperatif onarim yapilmasi mortalite ve morbidite
acisindan onemlidir. Obstetrik ve jinekolojik cerrahilerde en fazla goriilen trolojik
komplikasyonlar mesane ve {reter yaralanmalaridir. Jinekolojik ve obstetrik cerrahi
girisimlere bagli gelisen travmalar, tiim iatrojenik iiriner sistem yaralanmalarinin yaklasik
olarak %75 kadar kismindan sorumludur(2). Mesane yaralanmalar1 siklikla ameliyat sirasinda
tespit edilebilirken, {ireter yaralanmalar1 siklikla ameliyattan sonra tespit edilmektedir(1). Bu
yaralanmalara minimal termal hasardan devaskiilarizasyon sebebiyle iskemiye kadar gesitli
mekanizlar  yol agabilir. Bu  yaralanmalar;  dreterovajinal  fistliller, ireter
ligasyonu/perforasyonu, mesane perforasyonu ve vezikovajinal fistiiller gibi ¢esitli formlarda
ortaya ¢ikar. Obstetrik ve jinekolojik prosediirler, prosediir tipi, 6nceki ameliyatlardan
kaynaklanan yapisikliklar, derin infiltre eden endometriozis nedeniyle degisen pelvik anatomi,
pelvik inflamatuar hastaliklar, maligniteler, radyoterapi ve miyomlar dahil olmak tizere ¢esitli
faktorler nedeniyle mesane ve lireter yaralanmalar riski artmaktadir(3). Iatrojenik {iriner
sistem travmalarinda en c¢ok etkilenen organ mesanedir. Laparoskopik radikal
histerektomilerde %4 i gecen abdominal radikal histerektomilerde %2 yi ge¢en mesane
travmasi insidanslart mevcuttur. Jinekolojik ve obstetrik vakalardaki mesane travmalarinda;
batin icgine idrar ekstravazasyonunun goriilmesiyle veya mesanedeki laserasyonun direk
gorlilmesiyle, sondanin direk goriilmesi veya laparoskopi esnasinda sondadan kan veya gaz
gelmesi ile tam1 konulabilir. Intravezikal boyalar kiiciik yaralanmalarin tespitinde yardimci
olabilir. Jinekolojik islemlerden sonra rutin olarak sistoskopi Onerilmese de herhangi bir
mesane yaralanmasi sliphesinde kullanmaktan cekinmemek gerektir. Sistoskopi, mesane
yaralanmasini intraoperatif olarak teshis etmek i¢in kullanilabilir. Mesane yaralanmalarinin
¢ogu ameliyat sirasinda tanmir(4). fatrojenik iireteral yaralanma daha az olup, genel insidansi
%0.5 ile %10 arasinda degismektedir. Ureterin siitiir ligasyonu, keskin insizyon ve
transeksiyon, devaskiilarizasyon, aviilsiyon ve 1s1 enerjileri iireteral hasara sebep olabilir.
Distal {ireter en hassas segment olup abdominal/pelvik cerrahi sirasinda yaralanmalarin
%80'den fazlasi bu anatomik bolgede meydana gelir(5). Ureterlere yonelik iyatrojenik

travmanin 6nlenmesinde tireterlerin gorsel olarak tanimlanmasi ve operasyon esnasinda iireter
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cevresi diseksiyonlarda dikkatli olunmasi 6nemlidir(6). Preoperatif profilaktik {ireteral stent
yerlestirilmesi, komplike vakalarda veya oOnceden cerrahi Oykiisi olan hastalarda
onerilmektedir(5). Stent konulmasi iireteral travma sikligini azaltmasa da {ireterin daha rahat
palpe edilmesini ve iireteral travmanm erkenden farkedilmesini saglamaktadir(7). Ureteral
yaralanmalarda erken tan1 en 6nemli prognostik faktor olarak kabul edilir. Ureteral yaralanma
tanis1 geciken hastalarda {riner fistiil, peritonit, sepsis ve lriner sistem obstriiksiyonu gibi
komplikasyonlarin orani ¢ok daha yiiksektir. Gecikmis tanimin vakalarin %401 kadarinda
komplikasyona yol agtig1, buna karsin hemen tan1 konulan vakalarin %10'unda komplikasyon
gelistigi bildirilmistir. Ureter yaralanmali hastalarin hi¢ birinde komplikasyon yasanmamast,
{ireter yaralanmasinin erken tan1 konulup tedavi edilmesine baglanabilir(8). Ozellikle vajinal
rekonstriiktif cerrahilerde iireter yaralanmalarinin tespiti incelenirken, sistoskopinin sirastyla

%94,4 ve %95,5 duyarlilig1 ve 6zgiilliigii vardir(9).

Intraoperatif fark edilen perforasyonlar primer siitiire edilmelidir. Postoperatif fark edilen
rliptiirlerde yerine gore tedavi sekli degismektedir. Ekstraperitoneal riiptiirlerde genellikle
konservatif  tedaviler uygulanirken intraperitoneal yaralanmalarda cerrahi tedavi

onerilmektedir(10).

Ureteral giidiik travmalari ¢ok nadirdir. Malignite nedeniyle yapilan nefroiireterektomiler
disinda genelde iireterektomilerde tireteral giidiik eksize edilmez. Bu geriye kalan {ireteral
gidiik genelde bir patolojiye yol agmamakla beraber bazen iireteral giidiikk sendromu denilen
idrar yolu enfeksiyonu, ates, hematiiri, yan agrisi ile seyreden bir tabloya yol acabilmektedir.
Klinik siiphe, iireteral giidiik sendromunun basarili bir sekilde teshis edilmesini saglar.
Ultrason, koleksiyon veya dilate giidiigii tespit etmek i¢in ofis tabanli, invaziv olmayan bir
aractir. Bilgisayarli tomografi, herhangi bir tas, apse, ampiyem, kitle veya fistiil6z iletisimin
varligint kolayca tespit edebilir. Sistoskopi, hematiiri degerlendirmesinin ayrilmaz bir
pargasidir ve hematiiri mevcutsa veya goriintiilemede malignite sliphesi varsa arastirmanin bir
pargasi olmalidir(11). Nefrotireterektomilerden sonra tireteral giidiik sendromu goriilebilse de
obstetrik ve jinekolojik cerrahilerde lireteral giidiik travmasi yaptigimiz literatiir taramasinda

tespit edilememistir.
ARASTIRMA VE BULGULAR

Bizim olgumuz 40 yasinda kadin hasta idi. Hastanin 7 ay Once sag donor laporoskopik

nefrektomi, 1 kez normal dogum 2 kez c¢/s 6ykiisii mevcuttu. Total histerektomi operasyonu
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sirasinda hastada mesane riiptiirii gergeklesti. Mesanede kubbe posterior duvar bileskesinden
tabana dogru uzanan yaklagik 5 cm’lik riiptir mevcuttu. Mesane riiptiirii onarildi.
Sizdirmazlik kontrolii sonrast minimal ekstravazasyon oldugu goriildii. Ancak metilen mavisi
de kullanilmasina ragmen ekstravazasyon alan1i net degerlendirilemedi. Hastaya yapilan
sistoskopide mesanedeki riiptiir alaninin siitiiriize edildigi herhangi baska bir perforasyon
alan1 olmadig1 goriildii. Ancak sag orifise lireterorenoskop (urs) ile bakildiginda iireter
glidtiglinilin ag¢ik oldugu abdomenle direk baglantili oldugu goriildii. Sag tireter giidiigiiniin de
mesane perforasyonu sirasinda perfore edilmis oldugu ve ekstravazasyonun {ireter
giidiigiinden geldigi anlasildi. Ureter giidiigiinden zebra guide gonderilerek guidem ucu
intraabdominal olarak birakildi (Fotograf-1). Guide takip edilerek agik tireteral giidiik ucu
bulunarak siitiire edilerek korlendi. Sonrasinda herhangi ekstravazasyon goriilmedi. Hasta
iretral katater ve diren ile takip edildi. Post operatif kontrollerde hastaya cekilen sistogramda
ekstravazasyon goriilmedi ve onarimi yapilmis olan {ireteral gidiigiin de intakt oldugu

gortldi (Fotograf-2). Sondasi ¢ekilen hastanin takiplerinde de herhangi komplikasyon

gelismedi.

(Fotograf-1): Sistoskopik olarak gonderilen zebra guide takip edilerek tireteral gudiik

onarildi.
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(Fotograf-2) : Kirmizi ok onarimi yapilmis olan iireteral giidiigii gostermektedir. Hastaya

cekilen sistogramda herhangi ekstravazasyon goriilmedi.
SONUC

[atrojenik iireter ve mesane yaralanmalari, cerrahi tekniklerdeki gelismelere ragmen
jinekolojik ve obstetrik cerrahilerin en fazla olan komplikasyonlar1 olmaya devam etmektedir.
Cerrahlar, ameliyat sirasinda iatrojenik yaralanmalar1 Onlemek ve driner sistem
yaralanmalarinin zamaninda teshis ve tedavisini saglamak icin pelvik anatomi ve uygun
cerrahi teknikler hakkinda kapsamli bir anlayisa sahip olmalidir(1). Onceki pelvik veya
abdominal cerrahi, yapisikliklar, endometriozis, intraoperatif kanama, cerrahi bolgeye yakin
alanlara uygulanmis radyasyon, malign hastaliklar ve {iriner sistem anormallikleri gibi birden
fazla faktor, ameliyat sirasinda iatrojenik mesane yaralanmasi riskinin artmasiyla iligkilidir.
Ameliyat sirasinda teshis edilirse, mesane yaralanmalari ¢ogunlukla iki katli dikis ve ardindan
transiiretral kateter drenaji ile onarilir(12). Iyatrojenik yaralanmalarda vaka esnasinda tireteral
yaralanmay1 dislamak veya tani koymak i¢in intravendz metilen mavisi kullanilabilir. Bu
sekilde erken taninarak primer vaka esnasinda tireter onarimi yapilan hastalarda daha iyi
sonuglar bildirilmistir(13). Uriner sistem yaralanmalarinin zamaninda tespiti, tedavi
sonuclarint iyilestirmek i¢in kritik oneme sahiptir. Bizim vakamizda da gorildugi gibi
treteral  glidiik  perforasyonu jinekolojik  vakalarda  karsilasilabilecek  iirolojik
komplikasyonlardan olup oldukca nadir goriilmektedir. Ozellikle daha &nce gegirilmis

nefrotireterektomi Oykiisii de olan mesane travmali hastalarda; mesanenin tam kat onarimina
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ragmen agiklanamayan ekstravazasyon durumunda iireteral giidiik perforasyonu akla

getirilmelidir.
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USING PHOTOGRAMMETRY FOR DIGITAL DOCUMENTATION OF HERITAGE
SITES AND OBJECTS IN JORDAN

Fatima HAROUN
The Hashemite University

Archaeological Conservation

ABSTRACT

The study emphasizes the importance of using photogrammetry as a remote sensing technique
for reliable two-dimensional documentation of heritage sites and archaeological objects,
because documentation helps us preserve antiquities for the longest possible time, so that we
have a database of antiquities in the event of their destruction. Our research data was collected
from an archaeological site in the Jordanian desert, including) Al-Harranah( Palace. Images
were taken at ideal locations and times to provide realistic colors and an accurate assessment
of the building's facade characteristics. Data were processed and composite models were
generated using dense image matching techniques. In addition to 3D modeling, orthogonal
images of the facades were created. Photographs are to a uniform scale and depict all objects in
their flat positions, providing reliable and realistic maps. The results will greatly assist in
monitoring and planning preservation activities of historic buildings.

Keywords: Photogammetry , Documentation, Close-range, Overlap , Forward overlap, lateral
overlap , Agisoft .
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THE HIDDEN ALCHEMY OF COPPER REMOVAL: DECODING THE
ADSORPTION POWERS OF CHITOSAN-EDTA THROUGH EXPERIMENTAL
AND THEORETICAL EXPLORATION
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! Laboratory of Engineering, Electrochemistry, Modelling and Environment, Faculty of Sciences

Dhar ElI Mehraz, Sidi Mohamed Ben Abdellah University, Fez, Morocco.
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Tofail University, B.P. 133, 14000 Kenitra, Morocco.

2 Key Laboratory of Clusters Science of Ministry of Education, School of Chemistry and Chemical
Engineering, Beijing Institute of Technology, Beijing, 100081, P. R. China.

ABSTRACT

Copper ions (Cu?*) in water pose significant environmental and health risks due to their toxicity
and persistence, affecting both human health and aquatic ecosystems. This study focuses on
addressing the challenge of Cu?" removal through the synthesis and characterization of a novel
adsorbent, chitosan@EDTA. The material was analyzed using DRX, SEM, and IR techniques,
with SEM confirming Cu?" uptake after adsorption. The adsorption process was exothermic,
indicating heat release, with increased disorder at the solid-liquid interface as Cu®" binds to the
adsorbent. The process was spontaneous, as confirmed by negative Gibbs free energy values
across tested temperatures. A Box-Behnken Design (BBD) via Response Surface Methodology
(RSM) was used to optimize conditions, examining the effects of pH, chitosan@EDTA mass,
and Cu** concentration. Density Functional Theory (DFT) analysis further explored the
interaction mechanisms between Cu?" and the adsorbent, emphasizing the importance of

functional groups in facilitating strong electrostatic interactions for efficient Cu?* adsorption.

Key words: Adsorption, Box-Behnken Design, Chitosan@EDTA, Cu*‘removal, Density
Functional Theory, Response Surface Methodology.
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IMPACTS OF EDUCATIONAL PROGRAMMES OF AKBC RADIO ON STUDENTS OF

UYO CITY POLYTECHNIC
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*Agada Raymond Chubiyo ?
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Nasarawa State University Keffi Nasarawa State. Nigeria

ABSTRACT

This study investigated the impacts of educational programmes of AKBC (radio)on students of
Uyo City polytechnic. AKBC radio has allotted 90.5 Fm radio station from which to broadcast
educational programmes for the benefit of students and general public in Akwa Ibom State.The
FM radio station delivered through Akwa Ibom Broadcast co-operation network, cater to
learners seeking to gain knowledge in the areas of basic, primary higher and exention education.
Radio programming covers various subject areas. It is anticipated that the opening AKBC
airwaves will prove beneficial to the states general population,thus fostering the democratising
principals of empowerment, advocacy, and community participation.This study examines the
result of a survey conducted to obtain feed back from a representative sample of the AKBC
network's projected audience, the survey focused on audience's perceived need for a radio
channel dedicated exclusively to educational programming. It also provided an opportunity for
respondents to  suggest possible programme content and formats. Respondents in
general,indicated that they looked towards the network AKBC to fulfill personal and
educational goal by offering certified vocational courses coaching for entrance exams,updated
information on careers,courses etc.A total of 300 subjects were sampled randomly.

Information was gathered using a twenty two item guestionnaire and observation. Four
research questions were formulate for the study. Simple percentages were used for analysis of data.

Key words; educational programmes, Radio programming, Media Campaign, vocational courses,
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HYDROGEOCHEMICAL INVESTIGATION OF SHALLOW
GROUNDWATER IN PART ABUJA MUNICIPAL AREA COUNCIL, (AMAC)
FCT, NIGERIA.

ADEJUMO, Abiodun Naeemdeen
Department Of Geology
School Of Physical Science
Federal University Of Technology Minna, Niger State. Nigeria.

ABSTRACT

The study aims to evaluate the hydrogeochemical constituents of shallow groundwater
in part of kurudu to establish the overall hydrogeochemical characteristics and its
suitability for domestic use. Geologic and hydrologic mapping was conducted,
representative samples were collected from fifty-five(55) hand dug wells, analysed,
interpreted and correlated with known and approved standards. The geologic mapping
shows that the area falls within the basement complex and consist of metamorphic
rocks. Depth of well in the area ranges from 3m to 11.98m with an average depth of
6.59m. pH ranged from 5 to 10.9 with an average value of 6.5; EC 100 - 1190 puS/cm
with a mean value of 568.1 uS/cm; TDS 50 - 880 mg/L with a mean value of 275.5
mg/L. For cations, magnesium concentration value ranged between 13.6 mg/L to 25.9
mg/L with a mean value of 18.54 mg/L, potassium concentrations, ranged between
3.5 mg/L to 39.1 mg/L with mean concentration of 15.95 mg/L, sodium concentration
in the groundwater ranged between 2.6 mg/L and 67.6 mg/L with an average value of
31.3 mg/L, calcium ranged from 12.8 mg/L to 44 mg/L with a mean value of 34.239
mg/L. For anions, sulphate concentrations in the groundwater ranged between 2 mg/L
to 28 mg/L with mean value 11.3 mg/L, chloride ranged between 10 mg/L to 206
mg/L. with average concentration of 85.1 mg/L, bicarbonate concentration in the
groundwater ranged between 35 mg/L to 75 mg/L with mean value of 55.5 mg/L. the
groundwater is slightly acidic to slightly alkaline. Magnesium, Chlorine and Nitrate
concentration in sample 3 was higher than the standard concentration, this anomaly
can be attributed to be from anthropogenic activities such as sewage water

contamination, poor sanitary habits and agricultural activities.
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ASSESSING THE IMPACT OF SOIL EROSION ON FOOD SECURITY IN
GOMBE STATE, NORTHERN NIGERIA
Gabriel Sukanen Jodah!, Nura Usman Alto?, Ibrahim Hamza?, Hassan Aminu®,
and Musa Yahaya Abubakar3
1234

Department of Urban and regional Planing, Federal Polytecnic Damaturu

Department of Chemical Sciences, Federal University Wukari’

ABSTRACT

Soil erosion has become a critical environmental and agricultural issue in Gombe
State, Northern Nigeria, threatening food security and local livelihoods. This study
assesses the extent of soil erosion and its direct impact on food production, soil
fertility, and crop yields in the state. Field assessments were conducted across five
erosion-prone areas in Gombe, combined with interviews and surveys of local farmers.
The study analyzed soil degradation, crop loss, and the socioeconomic challenges
arising from reduced agricultural productivity due to erosion. This involve remote
sensing data to track land degradation, and structured interviews with farmers to
gather information on crop yield trends, erosion control practices, and food
availability.the result of the study revealed that soil erosion has contributed to a 30%
reduction in arable land, with crop yields dropping by an average of 25% over the last
decade. The most affected crops included maize, millet, and sorghum, staples of local
diets. Farmers reported increasing difficulty in maintaining soil fertility, with frequent
loss of topsoil leading to poor plant growth and reduced harvests. The study also
found that soil erosion has led to food shortages in several rural communities,
intensifying food insecurity and economic vulnerability. The findings highlight the
need for immediate intervention, including sustainable land management practices,
reforestation efforts, and erosion control techniques, to mitigate the negative impact

of soil erosion on food security in Gombe State.

Keywords: Soil erosion, Food security, Gombe State, Crop productivity, Land

degradation
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INVESTIGATING THE EFFECTS OF DESERTIFICATION ON LIVESTOCK
PRODUCTIVITY IN YOBE STATE
Gabriel Sukanen Jodah!, Nura Usman Alto?, Ibrahim Hamza?, Hassan Aminu®,
and Ansr Bilyaminu Adam?®
1234

Department of Urban and regional Planing, Federal Polytecnic Damaturu

Department of Chemical Sciences, Federal University Wukari’

ABSTRACT

Desertification is a significant environmental issue in Northern Nigeria, affecting
livestock productivity and pastoral communities' livelihoods. A study conducted in
Yobe State, Northern Nigeria, analyzed the impact of desertification on livestock
productivity, focusing on forage availability, water scarcity, and animal health. Data
from field assessments, observations, and interviews with livestock farmers revealed a
40% reduction in available forage over the last decade, leading to a 35% decline in
livestock productivity. Water scarcity was a critical factor, with 70% of previously
reliable sources drying up or significantly reduced. This has forced herders to travel
longer distances for grazing, resulting in weakened livestock, higher mortality rates,
and reduced reproductive success. The study highlights the urgent need for
sustainable land and water management practices to combat desertification and

preserve livestock productivity in Yobe State.

Keywords: Desertification, Livestock productivity, Forage availability, Water
scarcity, Yobe State
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STUDY OF THE INSECTICIDAL ACTIVITY OF PHENOLIC EXTRACTS FROM
THE LEAVES OF U. DIOICA AND P. ZONALE AGAINST T. ABSOLUTA M.
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2Laboratory of Plant Protection, Faculty of Natural and Life Sciences, Abdelhamid Ibn Badis
University of Mostaganem, Algeria

3 Laboratory of valorization of Natural Substances, Faculty of science and technology Khemis
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ABSTRACT

The plant world is an excellent source of active compounds, which endows it with significant
insecticidal activity, often sought after in alternative agriculture to chemical pesticides. Our
study focused on assessing the toxicity of hydro-methanolic extracts from two naturally
occurring toxic plants, Urtica dioica and Pelargonium zonale, found in the Mostaganem
region. These plants offer a promising alternative to synthetic pesticides, which are known to
cause environmental harm, especially in aquatic ecosystems. The target of our investigation
was the larvae of Tuta absoluta (Meyrick), a notorious pest that has been devastating tomato
crops in Algeria since 2008. The extracts from the leaves of the plants obtained by
maceration in methanol yielded a 3.6% for P. zonale and 15.9% for U. dioica. Insecticidal
testing was conducted by direct contact or spraying to evaluate the toxicity of these extracts
on T. absoluta larvae. Four concentrations were examined for both P. zonal and Urtica dioica
extracts (10%, 20%, 25%, and 30%). The results revealed significant toxicity, with mortality
rates exceeding 60% after 48 hours for P. zonal at a dose of 20% and reaching 100% with a
30% dose for U. dioica. Remarkably low LD50 values of 4.48% and 2.41% were recorded
for P. zonale and U. dioica, respectively. These findings underscore the sensitivity of 7.
absoluta larvae to the tested extracts and highlight their potential as effective biopesticides.

Key words: Bioinsecticides - Tuta absoluta - Urtica dioica - Pelargonium zonale - Hydro-

alcoholic.
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DIPTERAN ECOSYSTEM SERVICES UNDER SAHARAN ARID CONDITIONS
SOUTHEAST ALGERIA

DEGHICHE DIAB N'., BETTICHE' F. and BENGOUGA' K. MARNICHA F.

! Scientific and Technical Research Center on Arid Regions PoBox 1682 RP. Biskra-Algeria
2Ecole Nationale Supérieure Vétérinaire d’Alger, Algeria

ABSTRACT

The study of the biodiversity of Diptera order and their species associated to the cultivated
tomatoes under greenhouses was performed from December 2020 to Mai 2021, under Sidi Okba
arid conditions that is located at the East of Biskra. In order to establish an actualized list of the
Dipteran diversity under greenhouses we used sticky traps and yellow water dishes to collect
specimens every week.. We identified 1024 individuals representing 56 species belonging to 29
families. The Sciaridae family was the most representative with a relative abundance AR= 23%,
the Chirinominidae family was represented 18.52%. The greenhouses present a great diversity of
species (H=3.58) that were represented in equilibrium between them (0.7). The importance of pest
species was higher than the phytophagous and the predators and parasitoids.

Key words: Biskra, inventory, auxiliary’s species, importance, Diptera
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BACTERIAL PRODUCING BIOSURFACTANTS FROM SPENT LUBRICATING OIL
POLLUTED SOIL
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College of Science and Technology, Kaduna Polytechnic, Kaduna State, Nigeria
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ABSTRACT

The aim of this research work is to isolate and identify biosurfactants producing bacteria from
spent lubricating oil polluted soil. Biosurfactants are microbial amphiphilic compounds which can
reduce surface tension between aqueous and hydrocarbon mixtures. Bacteria isolated from spent
lubricating oil polluted surface were characterized morphologically and biochemically. The result
for physicochemical parameters of contaminated soil sample with a pH of 6.97, moisture content
3.7%, electrical conductivity 1.22um/cm, temperature 26.2°C, organic matter 1.2, soil texture; clay
2.46%, silt 7.7% and 89.78%, textural class; sandy loam and heavy metals include Pb 5.2 (ppm),
Zn 3.6 (ppm), Fe 250.5 (ppm), Ni 0.6 (ppm). The result for the bacteria count of contaminated soil
sample revealed that the crude oil bacteria count of spent lubricating soil ranges from 1.38 x 109,
1.02 x 10°, 1.9 x 10% and total aerobic aerobic count of spent lubricating soil ranges from 1.18 x
10* — 2.0 x 10*cfu/g, the occurrence of pseudomonas 40%, staphylococcus aureus 30% and E. coli
30% respectively. Biosurfactants are the main microbial surface active compounds used in
environmental pollution. They can improve soil fertility, protect plant under stress condition and
acts as natural biocides. More research needs to be done to optimize this potential.

Keywords: Biosurfactants, spent lubricating oil, polluted soil and bacteria

Proceedings Book Page 98 www.atlasconference.org



ATLAS 13th
INTERNATIONAL CONGRESS ON ADVANCED SCIENTIFIC STUDIES AND INTERDISCIPLINARY RESEARCH

IN VITRO EFFICACY OF ZIZIPHUS JUJUBA LEAVES AND STEM BARK
EXTRACTS ON BACTERIAL ISOLATES FROM PATIENTS’ WOUNDS ATTENDING
44 ARH, KADUNA

Shitu, S.,* Abubakar, A. A. and Aliyu, F.

Department of Applied Biology, School of Applied Sciences, College of Science and
Technology, Kaduna Polytechnic, Kaduna, Nigeria

ABSTRACT

Ziziphus jujuba from the family of Rhamnaceae is widely distributed in both tropical and
subtropical countries. Different parts of the plant have been used traditionally for several biological
purposes including fungal and antibacterial and antidiarrheal. This study aims to evaluate the
effectiveness of jujube leaves and stem bark extract in combating bacterial isolates found in
patients' wounds. Phytochemical screening of the leaves extract of Ziziphus jujuba was carried out
using standard analytical methods. The methanolic extracts of Ziziphus jujuba leaf and stem bark
were screened for antimicrobial activities against Staphylococcus aureus, Escherichia coli,
Bacillus and salmonella isolated from wound swabs using agar well diffusion and broth dilution
assay. The results of the phytochemical constituents of both the leaf and stem bark revealed the
presence of alkaloids, steroids, tannins, phenols, cardiac glycosides, flavonoids, saponins and
terpenes. The inhibitory zones of both the leaf and stem bark methanolic extract against S. aureus
ranged between 23.00mm, 20.00mm, 15.00mm and 10.00 mm, E. coli ranged between 22.00mm,
20mm, 18.00mm and 10.00 mm, Bacillus ranged between 23.00mm, 20.00mm, 15.00mm and
10.00 mm and Salmonella ranged between 22.00mm, 18.00mm, 15.00mm and 10.00 mm at
100,50,25 and 12.5 (mg/ml) respectively.

Keyword: Ziziphus jujube, in vitro efficacy, wound, bacterial isolates, phytochemical screening

INTRODUCTION

Medicinal plants are plants that provide people with medicines to prevent disease, maintain health
and to cure ailments (Nostro ef al., 2000). According to the World Health Organization (WHO) in
2008, more than 80% of the world’s population relies on traditional medicines for their primary
healthcare needs.

The traditional knowledge on medicinal plants that is inherent within the local communities is a
very important source of herbal medicines (Alyegoro and Okoh, 2009). Many of the drugs
currently in use have been isolated from natural sources based on information about curative agent
in folklore medicine (Bancroft and Myskja, 2003). In recent years, researches in various countries
have been directed towards discovering the medicinal use of plants through phytochemical and
antimicrobial screening (Igbinosa et al., 2009). Essentially, this is the initial step towards

discovering and harnessing the potential of plants to be developed into drugs. Plants are rich in
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nutrients and they are the main source of foods, also rich in compounds which have pain relieving
and healing activities (Colman and Roberts, 2000). In the earliest time, without the knowledge
about the compounds present in the plants and their mode of actions, plants are used for the
treatment of disease (Bancroft and Myskja, 2003).

Ziziphus species comprises about 40 species distributed in warm temperate and subtropical
regions. Ziziphus jujube plant is traditionally used as medicine for the treatment of various disease
such as digestive disorders, urinary troubles, diabetes, skin infections, diarrhea, fever, bronchitis,
liver complaints, aneamia etc. (Goyal et al., 2012).

Ziziphus jujube causes a decrease in the blood levels of glucose and lipids and it has been reported
to make a significant decline in triglyceride, LDL and cholesterol levels (Abalaka et al., 2010).
The back cures boil and is good for the treatment of dysentery and diarrhea. The leaves are
antipyretic and cures urinary disorder and obesity (Ahmad et al., 2011). Ziziphus juice is the
traditional home remedy to treat urinary tract infection (Misha and Bhatra, 2014).

Ziziphus jujube concentrate prevents Escherichia coli bacteria adhering to the surface of urinary
tract. Hence, it reduces the incidence of recurrent urinary tract infections (Hossain et al., 2013).
The wound healing process consist of integrated cellular and biochemical events leading to the re-
establishment of structural and functional integrity with regain of strength of injured tissues.
Treating a wound therefore, is aimed at either shortening the time required for healing or to
minimize undesired consequences due to infection and so, attention is directed towards discovering
an agent which will accelerate wound healing, either when it is progressing normally or when it is
being treated (Oyetayo and Oyetayo, 2006).

Herbs that play a role in wound encourage blood clothing, fight infections and accelerate the
wound healing process (Oyetayo and Oyetayo, 2006).

Different antibacterial and phytochemical constituents of medicinal plants have been used for the
treatment of bacterial infections as possible alternative to chemically synthetic drugs to which
many infectious microorganisms have become resistant (Vital and Windell, 2009).

There is continuous and urgent need to discover plants with antibacterial activities. For this reason,
plant are important substances for the study of their traditional uses through the verification of
acclaimed pharmacological effects and the natural composite sources that act as anti-infectious
agent. Plant extracts have great potential as anti-bacterial compound against microorganisms

(Haslam et al., 2002).
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Synergistic effects of plant extracts which in association with antibiotics can lead to new choice
for the treatment of infectious disease (Havey, 1999).

Therefore, the study is aimed at evaluating the efficacy of jujube leaves and stem bark extract
against bacterial isolates in patients’ wounds healing for the treatment of microbial infections
associated with the wound so as to serve as alternative to chemically synthesized drugs to which

many infectious agents have become resistant.

MATERIALS AND METHODS

Collection and Handling of Plant Materials

Fresh leaves and stem bark of the plant Ziziphus jujuba was collected from Hayin Malam Bello
Rigasa, Kaduna. The plant was identified by a botanist at Kaduna State University (KASU) with
voucher number of KASU/BSH/408 assigned to the plant. The plant material (leaves and stem
bark) was air dried at shade and room temperature at 25°C for 5 — 7 days until all the water
molecules evaporated and plant (leaves and stem bark) become well dried for grinding. The plant
leaves and stem bark was grounded separately into fine powder with the use of an electric blender
and both the plant (leaves and stem bark) were transferred into separate airtight container for
proper extraction as described by Coyle (2005).

The wound swap was collected from 44 Nigerian Army Reference Hospital Kaduna with the help
of'a medical practitioner using a sterile cotton swab. Only one swab per patient was collected after
carefully cleaning the wound with sterile water in order to prevent surface contamination. The
swap was tightly sealed to prevent contamination and were transferred to the Microbiology

laboratory within one hour of collection for further analysis.

EXTRACTION OF THE PLANT MATERIAL (LEAF AND STEM BARK)

Extraction of leaves and stem bark of Z. jujuba was done using maceration method. About 50g of
each of the dry plant parts (leaves and stem bark) were soaked in 250ml of methanol in a container
separately at room temperature for three days (72hours). The mixture was stirred after every 24
hours using different sterile glass rod each, after which each of the extract was filtered using
Whatman filter paper and the filtrate was evaporated into dryness using hot water bath for 72 hours

and were stored in amber bottle separately at room temperature for phytochemical screening and
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antimicrobial activities. The weight of each of the solid residue was measured and the percentage

yield was calculated as described by Aiyegoro (2009).

PHYTOCHEMICAL SCREENING

The phytochemical screening of methanolic leaf and stem bark extract of Z. jujuba was carried out
qualitatively and quantitatively to identify various constituents by following the standard methods.
Qualitative phytochemical analysis of leaf and stem bark of Z. jujube

The qualitative examination was carried out for the plant extract (leaf and stem bark) per the
standard methods stated below as described by Trease and Evans (2010).

Alkaloid

The plant extract (leave and stem bark) were dissolved and treated with Mayer's reagent each in
separate test- tube. Formation of brown/ reddish precipitate indicates the presence of alkaloids. A
positive result was obtained both on the extract in this observation.

Flavonoids

Few drops of 10% sodium hydroxide (NaOH) was added to 5ml of extract (Ileave and stem bark)
in separate test tube each. A yellowish colouration shows the presence of flavonoid. A positive
result was observed on both of the extract.

Saponins

About 0.5ml of the plant extract (leave and stem bark) were dissolved in 10ml of distilled water
separately. They were shaken vigorously for 30 seconds and was allowed to stand for 30 minutes.
Formation of froth at the interface indicates the presence of saponin. A positive result was observed
on both of the extract base on the observation.

Anthraquinones

A small portion of both the plant extract (leave and stem bark) were dissolved in chloroform
separately and H>SO4 was added to each of the extact. Formation of reddish brown layer at the
interface indicates the presence of Anthraquinones. A positive result was obtained for both the
extract base on the observation.

Terpenoids/Steroid

A small portion of both the extract (Ileave and stem bark) are dissolved in chloroform separately

and 10% of ammonium hydroxide was added to each of the plant extract. Formation of pinkish
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colouration in the aqueous upper layer indicates the presence of terpenoid. A positive result was
obtained for both the extract base on the observation.

Phenol

About 0.5ml of the plant extract (leave and stem bark) dissolved in distilled water were both treated
with 3-4 drops of ferric chloride solution separately. Formation of reddish brown color indicates
the presence of phenol. A positive result was obtained for both the extract base on the observation.
Cardiac glycoside

Acetic acid containing traces of ferric oxide and HoSO4 was added to each of the plant extract
(leave and stem bark). A reddish brown colour at the interface layer Indicates the presence of

cardiac glycoside. A positive result was observed for both the extract base on the observation.

Isolation and identification of the Bacterial Isolates

The isolation and identification of bacterial isolate was done by culture method. Nutrient Agar
(NA), MacConkey Agar and Salmonella Shigella Agar were prepared according to manufacturers’
instruction for the isolation of the bacteria.

Each of the wound swab collected were immediately plated onto three media: Nutrient agar,
MacCinkey agar and Salmonella Shigella agar (SSA) and then incubated at 37°c for 24hours. The
growth was identified by morphologic aspects of the colonies before further sub- culture of the
bacterial colonies to obtained a pure culture.

Gram staining

A slide smear was prepared and was stained with crystal violet for 1minures by flooding the slide
with stain, and an iodine solution was applied for applied for 1 minute by flooding the slide and
carefully decolorized for 3 seconds with gram stain decolorizer (ethyl alcohol). It was counter stain
with safranin for 1minute and washed gently with water for 5 seconds and allowed to air dried
before examining under the microscope. Selected biochemical test were carried out for the
confirmation of the isolates

Inoculum standardization

Culture of 24 hours was prepared in Sml of nutrient broth, after 24 hours some few culture drops
of overnight culture was added to 9ml of normal saline in four (4) different test tubes and

emulsified. The turbidity of the suspension was matched with that of 0.5 McFarland standards.
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Determination of Antimicrobial Activity using Agar Well Diffusion Method

Agar well diffusion method as described by Biradar et al., (2007) was used to determine the
antibacterial activity of the plant extract (leaves and stem bark). The standardized organism was
spread (0.1ml) throughout the surface of each Mueller Hilton agar and labelled. A sterile cork
borer of 6mm was used to bore wells in the inoculated agar. The wells were filled with different
concentration of the extract (100mg/ml, 50mg/ml, 25mg/ml, 12.5mg/ml and 6.25mg/ml) using
micropipette, one was used for the control about 0.1ml of ciproflaxin was used for the positive and
negative control respectively. The petri dishes were kept on the laboratory work bench for an hour
for adequate diffusion and then incubated at 37°c for 24 hours without inverting the plates. After
incubation the diameter of zone of inhibition were measured to the nearest millimeters
(Biradar,2007).

Determination of Minimum Inhibitory Concentration (MIC)

The Minimum Inhibitory Concentration (MIC) of the methanolic extract of leaves and stem bark
were determined by the broth dilution method using serially diluted plant and stem bark extract
according to the National Committees for Clinical Laboratory standards protocol (NCCLs,2003).
For the leaves extract, twenty two (22) test tubes labelled 1-5 for each of the 4 organisms used and
2 for control positive and negative.Iml of the crude extract in the concentration of (100mg/ml,
50mg/ml, 25mg/ml, 12.5mg/ml and 6.25mg/ml) was measured into the test tube 1-5 respectively
and 0.1ml of broth culture of the test organisms E. coli is added to 1-5 test tubes and same was
repeated for s.aureus, Bacillus and Salmonella. The two control test tube one containing only
extract and the other containing only test organism. All the test tubes are covered with cotton wool
and aluminium paper aseptically and were incubated at 37°c for 24 hours. The same procedure
was repeated for stem bark extract. After incubation the test tubes are examined for bacterial
growth using the control tubes by taking the lowest turbidity. The Minimum Inhibitory
Concentration (MIC) of the crude extract as the lowest concentration were of the extract were
capable of specified inoculums of the test organism (Lowan,2002).

Determination of Minimum Bactericidal Concentration (MBC)

The lowest concentration test tube (6.25mg/ml) used in Minimum Inhibitory Concentration (MIC)
determination was observed to show no visible growth and less turbidity in all the test tubes for
both the leaf and stem bark extract. All the test tubes were streaked out on nutrient agar to

determine the minimum concentration of the extract requires to kill the organisms. This
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concentration was indicated by the failure of the test organisms to grow on subsequently transfer
to nutrient agar plates. The lowest concentration of the extract indicating a bactericidal effect after

24 hours of incubation is regarded to as Minimum Bactericidal Concentration (MBC).

RESULTS AND ANALYSIS

The percentage yield from the initial weight of the powdered leaves of 50g is 10% which appears
dark-green. While the powdered stem of 50g appeared 10% also. Phytochemical constituents of
the methanolic plant extracts of Ziziphus jujuba (leaves and stem bark) as presented in Table 1.
Morphological characteristics of bacterial isolates from wound swab cultured onto Nutrient agar,
MacConkey agar and Sal/monella Shigella agar as shown in Table 2.

Table 3 shows the biochemical characteristics and gram reaction of the bacterial isolates from
wound swab.

Table 4 shows the result of the phytochemical compounds screening of Z. jujuba methanolic leaves
extract and stem bark. All the constituents were detected in both the leaves and stem bark extracts.
Table 5 shows the antibacterial activity of methanolic extract of Z. jujuba both the leaves and stem
bark against S. aureus, E. coli, Salmonella and Bacillus at various concentration of 100, 50, 25,
12.5 and 6.25mg/ml respectively. The highest zones of inhibition were observed in S. aureus and
Bacillus ranging from of 23 mm while E. coli, and Salmonella recorded 22mm.

Table 6 shows the Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal
Concentration (MBC) of methanolic leaf and stem bark extract of Ziziphus jujube against the

bacterial isolates E. coli and Bacillus and Staphylococcus at 6.5mg/ml.

Table 1: Percentage yields of methanolic extract of leaves and stem bark of Ziziphus jujuba

Plant Material Appearance Texture Initial Weight Final Weight Percentage
of the Sample of the Sample Yield

Leaves Dark green Gummy 50g 13¢g 10%

stem back Dark brown  Gummy 50g 13¢g 10%
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Table 2: Morphological characteristics of bacterial isolates from the patients’ wounds

Organisms Nutrient Agar MacConkey Agar Salmonella Shigella
Agar

Staphylococcus aureus  Large golden Round, smooth White raised

Yellow colonies Pinkish colony White round colony
Escherichia coli Smooth, circular Flar, dry pink colony ~ Small circular

White colonies Pinkish colonies
Bacillus Round, smooth Round, opaque Round, white

Cream colonies White colonies Convene colonies
Salmonella Transparent Pale colonies Back colonies

Red colony

Table 3: Biochemical characteristics and gram reaction of the bacterial isolates from the
patients’ wounds

Organism Gram Microscopic Biochemical Test
reaction Characteristics

Catalyst Coagulase Indole

S. aureus +ve Cocci, irregular clusters + + -
E. coli -ve Rod shaped + - +
Bacillus +ve Bacilli + -
Salmonella -ve Short bacilli + -

Table 4: Phytochemical constituents of leaf and stem bark extracts of Ziziphus jujuba

Phytochemical Compounds Leaf Stem Bark
Saponins + +
Flavonoids + +
Anthraquinones + +
Alkaloids + +
Steroids + +
Tannins + +
Phenols + +
Gardiac glycosides + +

Key: += Detected
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Table 5: Antibacterial Activity of Methanolic Extract of Z. jujuba Leaves and Stem Bark
Against Bacterial Isolates from Patients’ Wound

Bacterial Leaves Control Stem Control
isolate (ciprofl back (ciproflaxin)
axin)
100mg 50mg 25m 12.5m 100m 50m 25m 125
/ml /ml g/ml g/ml g/ml g/ml g/ml mg
S. 23 20 15 10 24 23 20 16 15 24
aureu
s
E. coli 22 20 18 10 23 22 20 16 10 23
Bacill 23 20 15 10 24 23 20 16 10 24
us
Salmo 22 20 18 10 23 22 20 18 10 23
nella
Table 6: Minimum Inhibitory Concentration (MIC) and Minimum Bacterial

Concentration (MBC) of Leaf and Stem Bark Methanolic Extract Against Bacterial Isolates
from Patients’ Wounds

Leaf Extract Stem bark Extract
Bacterial Isolates MIC MBC MIC MBC
(mg/ml) (mg/ml) (mg/ml) (mg/ml)

S. aureus 6.25 50 6.25 50

E. coli 6.25 25 6.25 25
Bacillus 6.25 50 6.25 50
Salmonella 6.25 25 6.25 25

DISCUSSION

Z. jujuba is an important medicinal plant. It is used for various nutrition and traditional medicine
for human ailment. These facts arrived by trial and their importance became obvious. The
antimicrobial action of this plants have been attributed to the presence of certain phytochemicals
constituents (Ogbeba et al., 2017). Components like alkaloid, flavonoid, terpenoid, tannins phenols
and cardiac glycoside were detected from both the leaves and stem bark extract of Z. jujuba.

The The result of susceptibility of bacterial isolates to leaves and stem bark extracts of Z. jujuba
were comparable to ciprofloxacin (positive standard) which highlighted the possibility of using

the Z. jujuba leaf as either an alternative or complementary antibacterial agent in order to minimize
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the issue of bacterial wound infection to whom are resistant to the antibiotic. The variation in
susceptibility of isolates to varied concentrations may be due to the differences in the cell walls of
the bacteria where Staphylococcus aureus and Bacillus being a Gram positive bacteria with no
lipopolysaccharides tend to allow diffusion of the active components, whereas E. coli and
salmonella being Gram negative bacteria possess lipopolysaccharides that might have prevented
penetration of active components of extracts. The S. aureus and Bacillus showed higher
susceptibility than E. coli and salmonella. which may be attributed to the fact that E. coli is usually
resistant to most antibiotics due to permeability barriers afforded by its outer membrane that is
composed of lipopolysaccharides. This was also in line with the work of Yahia et al. (2020), where
higher zone of inhibition was observed on Gram positive bacteria compared to Gram negative
bacteria. The presence of flavonoids in this research indicates that natural occurring phenolic
compounds with beneficial effect in the human diet as antioxidant and neutralizing tree radicals.
This is similar to the findings of Heung sung (2012). The antibacterial activity of the methanolic
leaves and stem bark extract of Z. jujuba against E. coli, S. aureus, Bacillus and Salmonella at
different concentrations were observed each. According to Maharrani et al., (2017) suggested that
diameter of zone of inhibition were higher at 100mg/ml, 50mg/ml, and 25mg/ml for the leaves and
stem bark respectively. This implies that the concentration and zones of inhibition thus have a
direct relationship. The higher the zones of inhibition and vice versa which supports the findings
of Bukar et al., (2015) and Gasham et al., (2017).

The Minimum Inhibitory Concentration( MIC) shows that it inhibited the growth of E.coli, S.
aureus, Bacillus and Salmonella at the concentration of 100mg/ml, 50mg/ml, 25mg/ml and
12.5mg/ml while the Minimum Bactericidal Concentration (MBC) results show that the
Bactericidal effect on the extract against the concentration of 6.25mg/ml which shows a very low
turbidity. The Minimum Bactericidal Concentration (MBC) obtained shows that the leaves and
stem bark were very active at lower concentration against infected wound isolates tested for in
this research which supported the work of Maharrani et al., (2017). The leaves extract was
observed to have high stronger antimicrobial activity.

CONCLUSION

Ziziphus jujuba leaf and stem bark has high potent bioactive ingredients with significant
antibacterial activity. The methanolic leaf and stem bark of the plant both contains alkaloids,

flavonoids, terpenoids, tannins, phenols, cardiac glycosides and Anthraquinones. The results also
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shows that the methanolic leaves and stem bark was effective against E.coli, S. aureus, Bacillus
and Salmonella signifying the antibacterial activity of the plant and found therefore be exploited
as potential sources for the production of Orthodox drugs with therapeutic effect on the treatment
of ailments caused by E.coli, S. aureus, Bacillus and Salmonella, also the use of plant extracts can
be used as supportive therapy alongside the synthetic Orthodox drugs to treat these ailments.
RECOMENDATIONS

1. The methanolic extracts of Ziziphus jujuba can be recommended for treatment of different
ailments such as diarrhea, vomiting, nausea, asthma, fever, urinary tract infection and wound
infection. The leaf is recommended to use because of its stronger antimicrobial activity.

2. Further research work should be carried out on the seed, root, and other parts of the plants to be
able to ascertain which of these parts is more effective on a particular ailment.
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ABSTRACT

Neutron spectrometry utilizing scintillation detectors has become increasingly popular
for various applications, including non-proliferation and medical imaging. These
detectors are highly efficient at detecting neutrons across a range of energies, and their
relative affordability and simple design make them easy to maintain and operate.
However, distinguishing neutrons from accompanying gamma rays presents a significant
challenge. Neutron-gamma discrimination in mixed radiation fields is particularly
difficult with organic scintillators. To address this, various techniques have been
proposed to differentiate neutrons from gamma radiation. This work reviews neutron-
gamma discrimination methods using different types of organic scintillators and
compares these methods based on their accuracy and the type of detector used.
Additionally, potential recommendations for the research community are provided.

Keywords: Neutron-gamma discrimination, Machine learning, Pulse Shape
discrimination, Scintillation detectors
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ABSTRACT

Agriculture is the main sector for well being of humans as it provides the essential resources
for our daily need. The fast growing population leads to increase in food insufficiency
worldwide in addition to the various factors such as climate change, urbanisation and land
degradation that impacts the supply of food. Utilization of nano size formulations for farming
practices is called nanofarming that could provide various sustainable solutions for
agricultural systems. Nanofarming could efficiently support agricultural sector as it reduces
the adverse impacts associated with current agricultural practices on both human health and
environment. Microbes in soil plays a significant role in maintaining overall health of soil
ecosystem simply by nutrients cycling, organic matter decomposition thus balancing the soil-
plant interactions for growth and productivity. The present study focusses on utilizing
nanobased formulation in soil which positively increases diversity of microbes in soil
ultimately enhance the soil quality and crop productivity. A thorough review through research
articles from scientific journals provides insights into the effectiveness of nano based
formulations in enhancing microbes population in crop productivity. Due to their small size
these nano based formulations directly supply the nutrients to soil. Nanofarming increases
population of microbes in soil by employing nanomaterials to increase the nutrients delivery
in soil. These formulations have the ability to use as slow released as well as controlled
released. These practices plays a crucial role in soil fertility as unsustainable use of nutrients
critically affects the microbial population in soil. Kundhela region produces various
economically important crops like oil crops, cereals, pulses and vegetables using conventional
methods depending upon the farm sizes. Utilisation of organic inputs and nanoformulations
could enhance microbial diversity and nutrients transformation that are of significance in soil
management and crop yield. This innovative farming strategy promotes sustainable
production and plays a significant role in reducing carbon footprint and increases the food
production in the era of climate change. With increasing demand for food production these
innovative fertilizers could be efficiently utilised to achieve sustainability in agricultural
system.

Keywords : nanofarming, microbes, agricultural soil, food insecurity
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ABSTRACT

The pollution of water, including salt and fresh one becomes an emergency problems. The
pollutants come from different sources and have various characteristics, starting from industry
and fertilizers used in agriculture and sewage related to human living other sources. Diverse
sources of pollution require a comprehensive approach to water purification. One possible
approach may be the use of appropriate sorbents. Currently, one of the most promising materials
is zeolites. This is because they can come from various sources, including waste raw materials
such as fly ash, and therefore allow for the use of a circular economy approach. Moreover, these
materials can be modified, which enables their selective use for selected types of pollutants.
Eventually, these materials are economically viable options. The main aim of the article is to
present the possible solution against water pollution based on zeolite materials and analyze it.
Today on the market there are some water treatment systems that counteract the water pollution
process, but most of them have significant disadvantages connected mainly with the negative
impact on environmental aspects and high price. Due to this, a new solution for water treatment
systems counteracting the deterioration of their quality is required.

Keywords: zeolite, sorption materials, water treatment
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treatment systems that counteract the eutrophication process of lakes based on zeolites obtained
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ABSTRACT

This study presents a didactic exploration of chemical laws and chemical theories, highlighting
their respective definitions, properties, and significance. It addresses the fundamental
distinctions between chemical laws, which are grounded in empirical observations, and
chemical theories, which revolve around explanatory models. The emphasis is placed on the
interaction and complementarity between these two concepts through concrete examples,
illustrating how they mutually reinforce each other to advance scientific research and enhance
the understanding of chemical phenomena.

Keywords: chemical laws, chemical theories, scientific research.
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ABSTRACT

Urban flooding has become a recurrent issue in many cities, with indiscriminate solid
waste disposal being a significant contributing factor. Flooding in developing countries is
driven by multiple factors, such as uncontrolled population growth, insufficient
preparedness, lack of political commitment, intense rainfall, construction on waterways,
rising sea levels, soil moisture conditions, and dam operations, especially in border areas.
This study investigates the impact of unregulated waste management practices on the
incidence of flooding in Kaduna Metropolis. By analyzing waste disposal patterns and
their relationship to drainage blockages and flood occurrences, the study aims to highlight
the role of improper waste handling in exacerbating flood risks. Data was collected
through field surveys, observations, and interviews with local residents and municipal
officials. The findings reveal a strong correlation between indiscriminate waste dumping
in drainage systems and increased flood frequency, particularly during the rainy season.
Recommendations are made for improved waste management policies, public awareness
campaigns, and infrastructural improvements to mitigate urban flooding risks in the area.

Keywords: Urban flooding, Waste management, Drainage blockage, Kaduna Metropolis,
Flood risk, Environmental impact, Flood mitigation

Proceedings Book Page 115 www.atlasconference.org



ATLAS 13th
INTERNATIONAL CONGRESS ON ADVANCED SCIENTIFIC STUDIES AND INTERDISCIPLINARY RESEARCH

ANTIBACTERIAL ACTIVITY OF PHYTO-SYNTHESIZED SILVER
NANOPARTICLES FROM DRYOPTERIS CRISTATA AGAINST
PATHOGENIC BACTERIA

Emmanuel Tomisin Bello,! Awe Sunday,? BALE Muritala Issa,> Ayoola Awosika,*
Faith Jesupemi Olaitan,’ Jedidiah Emmanuel Ikibe®

1. Department of Science Laboratory Technology, Newland Polytechnic and College

of Health Technology, Ilorin.
2. Department of Microbiology, Kwara State University, Malete.
3. Department of Microbiology and Parasitology, School of Medicine and Pharmacy
University of Rwanda
4. College of Medicine, University of Illinois, Peoria, USA
5. Microbiology Unit, Department of Biological Sciences. Thomas Adewumi
University, Oko, Kwara State.
6. Ojaja University, llorin, Kwara State

ABSTRACT

Nanotechnology has emerged as a vital field, particularly in synthesizing nanoparticles. Silver
nanoparticles (AgNPs) are recognized for their strong antimicrobial properties against various
pathogens, including Staphylococcus aureus and Escherichia coli, due to their small size and
high surface area. Green synthesis using plant extracts offers an eco-friendly alternative . The
rise of multidrug-resistant bacteria underscores the urgent need for new antimicrobial agents.
This study investigates the antimicrobial activities of Dryopteris cristata Ag-NPs against S.
aureus and E. coli, employing antimicrobial susceptibility testing (AST), minimum inhibitory
concentration (MIC), and minimum bactericidal concentration (MBC) assessments, along with
nanoparticle characterization. The antimicrobial activity of Dryopteris cristata silver
nanoparticles (DC-AgNPs) was evaluated using clinical isolates of Escherichia coli and
Staphylococcus aureus. Bacterial inoculums were standardized to 0.5 MacFarlard (1.5 x 108
CFU/mL) and tested via a modified agar-well diffusion method. The minimum inhibitory
concentration (MIC) and minimum bactericidal concentration (MBC) were determined using
broth microdilution and sub-culturing methods, respectively. Characterization of the
nanoparticles was conducted using UV-Vis spectroscopy, X-ray diffraction (XRD), Fourier-
transform infrared spectroscopy (FTIR), and scanning electron microscopy (SEM). Dryopteris
cristata was identified as the plant used to synthesize silver nanoparticles (DC-AgNPs).
Phytochemical screening revealed the presence of tannins, flavonoids, glycosides, and
phenolics. The AgNPs were synthesized by adding the aqueous extract to silver nitrate,
resulting in a color change. Characterization via UV-Vis spectrophotometry confirmed
nanoparticle formation. Antimicrobial testing showed that DC-AgNPs effectively inhibited
Staphylococcus aureus and Escherichia coli, with minimum inhibitory concentrations of 125
pg and 250 pg, respectively, indicating their potential as antimicrobial agents.
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ABSTRACT

This study explores the feasibility and nutritional potential of mini donuts made with carrot
powder as a primary ingredient. Carrot powder was obtained by dehydrating and powdering
carrots. Mini donuts were prepared using a standard donut recipe, primary ingredients a portion
of all purpose flour with carrot powder. Sensory evaluation was conducted to assess
appearance, aroma/ odor, flavor, texture, aftertaste, mouthfeel and overall quality of the carrot
mini donuts compared with two variables. Carrot mini donuts offer a promising primary
ingredient to traditional donuts, providing a healthier option with increased fiber, vitamin C,
good for the eye health and reduced fat content. Carrot powder has been included while
maintaining acceptable flavors, so this is an effective method to encourage the consumption of
vegetables and make healthy dessert choices. Sensory evaluation revealed that the mini carrot
donuts were comparable to the other variable donuts in terms of color and shape with slight
differences in the taste of carrots. The incorporation of Carrot Powder to the original recipe of
mini donut was indeed successful. It turned out to be acceptable by consumers. The 50:50 ratios
were the one in-favored by the respondents. The cost or raw materials to produce this healthy
product is inexpensive. We can produce a dozens of Carrot Mini Donut in less than One
Hundred (100) pesos. This will be a good product for those who wanted to start a small
business. Carrot Mini Donut will not require a lot of money for Initial Capital. Utilizing an
Electric Dehydrator expedites the process of dehydrating Carrots. In a span of 4 hours, the
researchers were able to produce 2 cups of powdered carrot strips. Therefore, the more the
equipment we have, the more carrot powder we will produce. After PH test, carrot mini donuts
turned out as high in alkalinity which

be responsible for good heart health, stronger bones and a lot more.

Keywords: Carrots, Mini donuts, Sensory evaluation
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ABSTRACT

The analysis of human motion has become pivotal in fields such as healthcare, security, and
human-computer interaction, where detecting abnormal actions is critical. Abnormal actions,
ranging from medical emergencies to security risks, can be identified by analyzing deviations
in typical motion patterns. Leveraging computer vision and deep learning, modern systems
can track and model human movement, distinguishing between normal and irregular
behaviors with high accuracy. These systems enable real-time detection of abnormal
activities such as falls, aggressive gestures, or unusual walking patterns. The integration of
artificial intelligence (Al) has transformed the landscape of motion analysis, enhancing the
precision and efficiency of detecting complex or subtle abnormalities in diverse
environments. This paper reviews the methodologies, challenges, and breakthroughs in
motion analysis, focusing on the role of Al and deep learning models in advancing the
detection of abnormal human actions. Robust motion analysis systems are shown to be
invaluable in enhancing safety, improving healthcare outcomes, and augmenting human
interaction experiences.

Keywords— Human motion analysis, Abnormal action detection, Computer vision, Deep
learning, Artificial intelligence (Al).
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ABSTRACT

Recently we have studied complex formation of bioactive ligands and guanine
quadruplexes, which may be related to ligand anticancer activity. For the purpose we
have developed a “bare bone” model of G-quadruplexes and have assumed that ligands
should be involved in stacking interactions to form the complexes in question. [1] Using
a series of known active molecules, anticancer antibiotics or synthesized specifically for
the purpose, we find computed DFT affinities of ligands to G4 have positive correlations
with experimentally observed activities. [2]

So far, we have not found more QSA relationships for G4 stabilization affinities and
biomedical behavior. Therefore, we have tested a more detailed computational
description of ligand — G4 interactions aiming at a more general understanding of
involved quadruplet interaction breakdown. This additionally involves conformational
variability of ligands and sugar-phosphate chains in now increased models of G4 ligand
interactions. [3] Problems with structure activity relationships are related to bidirectional
effects of G-quartet stabilization and overall quadruplex conformation on regulatory
effects over transfer of genetic information.

REFERENCES:
[1]J. Kaneti, et al. BBA Gen. Subjects, Volume 18635, Issue 1, January 2021, 129773

[2] S. Bakalova, et al. Molecules, 2022, 27, 7577
[3] N. Kircheva, et al. Molecules, 2023, 28(16), 6109
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ABSTRACT

Rapid and accurate detection of cardiac diseases, particularly myocardial infarction, is crucial
for timely intervention and improved patient outcomes. Troponin-I is a highly specific
biomarker for myocardial injury, and its detection in serum has become the gold standard for
diagnosing cardiac events. Gold nanoparticles (AuNPs) were functionalized with antibodies
specific to Troponin-I, leveraging their high surface area and optical properties for enhanced
signal transduction through localized surface plasmon resonance (LSPR). The biosensor was
optimized for stability, sensitivity, and specificity under physiological conditions. It is
confirmed that the AuNP-based kits can detect Trop-I at low concentrations with rapid response
times comparable to or exceeding current commercial assays. Additionally, the AuNP-based
system offers potential as a point-of-care diagnostic tool, enabling early detection and risk
stratification in acute coronary syndromes (ACS). This AuNP-based assay offers significant
potential as a point-of-care diagnostic tool for early cardiac disease detection, offering

advantages in speed, sensitivity, and scalability over conventional immunoassays

Keywords: Troponin-I, Gold nanoparticles (AuNP), Acute coronary syndromes, Cardiac

disease.
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ABSTRACT

Industrial activities that consume water produce wastewater as a byproduct of processing, which
introduces various contaminants such as heavy metals into nearby water bodies, stressing different
ecosystems both directly and indirectly. Chromium (Cr) and lead (Pb) are heavy metal
contaminants found in textile wastewater that are extremely harmful to the health of plants,
animals, and humans. These heavy metals can be removed in significant amounts using standard
physicochemical and biological processes. The work's goal is to reduce Cr (VI) and lead (Pb) in
textile wastewater using a natural adsorbent made from a coconut and eggshell blend. Several
processes were used to prepare the coconut and eggshell adsorbents, including boiling, drying,
calcination at 900°C for three hours, grinding, pH adjustment, precipitation, and filtering. The
adsorption experiment demonstrates that a 2g adsorbent dosage applied over a 2-hour period
produced the highest Cr (VI) removal and adsorption capacity, at 97.23% and 0.945mg/L,
respectively, using AAS analysis. According to the findings of this study, eggshells could be an
effective natural adsorbent for reducing heavy metal pollution, particularly Cr(VI) in water.

Keywords: Chromium, lead, adsorbents, textile wastewater, pollution, environment
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YASIL UFUQLOR: LOGISTIKANIN DAVAMLI GOLOCOK UCUN YENIDON
QURULMASI

GREEN HORIZONS: REBUILDING LOGISTICS FOR A SUSTAINABLE FUTURE
Loman Riistomli
Azarbaycan Dévlot Iqtisad Universiteti (UNEC)
OZET

Azorbaycanin davamli logistikaya sadiqliyi biznesin ragabst qabiliyystini artirmagla yanasi
otraf miihito tosirlori azaltmaq moqgsadi dasiyan Yasil Taochizat Zoncirinin Idaroedilmosi
(GSCM) tocriibalorini gobul etmosindo oks olunur. Olko eko-texnoloji innovasiyalarda
iralilayislor alde edib, giinas va kiilok enerjisi kimi barpa olunan enerji monbalarini logistik
amoliyyatlarina inteqrasiya edib va karbon emissiyalarini azaltmagq ti¢lin enerjiys ganast edon
elektrik vo hibrid avtomobillori tosviq edib. Bundan olava, rogomsal transformasiya
texnologiyalari, o ciimlodon Osyalarin Interneti (IoT) va boyiik malumat analitikasi logistikani
optimallagdirmaq, yanacaq sorfiyyatin1 azaltmaq va marsrutun somoraliliyini artirmaq ti¢lin
istifads olunur

Azorbaycanin davamli enerji foaliyyat plani onun barpa olunan enerjiya vo yasil logistika
moarkazlorinin inkisafina sadiqliyini vurgulayir. Nogliyyat axinini idars edon va tixaclari
azaldan agilli nogliyyat sistemlori enerji somaraliliyini daha da artiraraq vo istixana qazi
emissiyalarini azaltmagla bu strategiyanin mithiim hissasidir.

Bundan olava, Azarbaycan avtomobil nagliyyatindan uzaqlasmagq, emissiyalari va otraf miihitin
deqradasiyasini azaltmagq tigiin domir yolu vo doniz infrastrukturuna boylik sarmayslor qoyur.
Bu soylor Azorbaycanin logistika sektorunu qlobal ekoloji standartlara uygunlasdiran, bilik
miibadilesini vo texnologiyanin monimsanilmasini tagviq edon beynslxalq amokdasliglarla
dastoklonir.

Davamli tocriibolori inteqrasiya edorok, Azorbaycan sirkotlorin xorclors qonast, artan
somaralilik vo bazar ragabat qabiliyyatini gordiiyii is performansini artirir. Galocoys baxaraq,
Azorbaycan 6ziinli regionda dayaniqli dasimalarda lider kimi yerlosdirorak yasil logistika
hallarini genislondirmayi va beynoalxalq torafdasligi giiclondirmayi planlasdirir

Azorbaycanin davamli logistika sahosindo soylori onenovi tochizat zoncirinin idars
edilmasindan konara ¢ixir va otraf miihit, sosial vo iqtisadi 6l¢iilori 6ziinda birlagdiran hartorafli
yanasmani ahato edir. Olko basa diisiir ki, logistika sahosindo davamliliga nail olmaq biitiin
doyar zancirinds sistemli dayisikliklor talob edir. Bu magsadlo Azarbaycanda dasinmanin otraf
mithito tosirini shomiyyatli dorocods azaldan mallarin konsolidasiyasi vo paylanmasi ii¢iin
moarkozlosdirilmis qovsaqlar kimi ¢ixis edon yasil logistika qovsaqlari inkisaf etdirilir. Bu
moarkazlor giinas vo kiilok kimi barpa olunan enerji monbalari ils tochiz edilir vo enerji
istehlakin1 vo tullantilart minimuma endiran qabaqcil logistika texnologiyalarma malikdir.
Borpa olunmayan enerji monbalorindon asililigi azaltmaqla vo yasil enerjiys kegidlo
Azorbaycan noinki karbon izlorini azaldir, ham ds iglim doyisikliyi ilo miibariza tizra global
saylara 6z tohfasini verir.
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ABSTRACT

Azerbaijan's commitment to sustainable logistics is reflected in its adoption of Green Supply
Chain Management (GSCM) practices, which aim to reduce environmental impacts while
increasing business competitiveness. The country has made strides in eco-technological
innovation, integrating renewable energy sources such as solar and wind power into its logistics
operations and promoting energy-efficient electric and hybrid vehicles to reduce carbon
emissions. In addition, digital transformation technologies, including the Internet of Things
(IoT) and big data analytics, are being used to optimize logistics, reduce fuel consumption and
improve route efficiency

Azerbaijan's sustainable energy action plan emphasizes its commitment to renewable energy
and the development of green logistics hubs. Intelligent transportation systems that manage
traffic flow and reduce congestion are an important part of this strategy, further increasing
energy efficiency and reducing greenhouse gas emissions.

In addition, Azerbaijan is investing heavily in rail and marine infrastructure to move away from
road transport and reduce emissions and environmental degradation. These efforts are
supported by international collaborations that align Azerbaijan's logistics sector with global
environmental standards, promote knowledge sharing and technology adoption.

By integrating sustainable practices, Azerbaijani companies improve their business
performance through cost savings, increased efficiency and market competitiveness. Looking
ahead, Azerbaijan plans to expand green logistics solutions and strengthen international
partnerships, positioning itself as a leader in sustainable transportation in the region.

Azerbaijan's sustainable logistics efforts go beyond traditional supply chain management and
include a comprehensive approach that incorporates environmental, social and economic
dimensions. The country understands that achieving sustainability in logistics requires systemic
changes throughout the value chain. For this purpose, green logistics hubs are being developed
in Azerbaijan, which act as centralized hubs for the consolidation and distribution of goods that
significantly reduce the environmental impact of transportation. These centers are powered by
renewable energy sources such as solar and wind and have advanced logistics technologies that
minimize energy consumption and waste. By reducing dependence on non-renewable energy
sources and transitioning to green energy, Azerbaijan not only reduces its carbon footprint, but
also contributes to global efforts to combat climate change.

Keywords: Sustainable logistics, green technologies, renewable energy, ecological footprint,
green supply chain management (GSCM), Azerbaijan logistics

Proceedings Book Page 123 www.atlasconference.org



ATLAS 13th
INTERNATIONAL CONGRESS ON ADVANCED SCIENTIFIC STUDIES AND INTERDISCIPLINARY RESEARCH

GIRIS

Diinya getdikco daha ¢ox aktual olan ekoloji problemlarls - iglim doayisikliyi, resurslarin
titkonmasi va artan ¢irklonma ils tizlosdiyi li¢iin sonayelor amoliyyatlara yanagsmalarini yenidon
gqiymatlondirmoys mocbur olurlar. Bu yenidon giymotlondirmads on ¢ox resurs tolob edon
sektorlardan biri olan logistika mithiim rol oynayir. Boylik miqdarda enerji istehlak edon va
ohomiyyotli doracads istixana qaz1 (IQ) emissiyalari yaradan logistika sonayesi daha davaml
tacriibalori gobul etmok tiglin artan tozyiq altindadir. Burada biz global vo milli saylorden, o
climlodon Azorbaycanin innovativ yanasmalarindan olds edilon fikirlorlo dayanigliliq
maqsadlorina cavab vermoak vo onun otraf miihito tasirini azaltmaq {i¢lin logistikanin neca
yenidon strukturlasdirila bilacayini arasdiririq.

Logistikanin Otraf Miihit 1zi

Yiikdasima, anbar, gablagdirma va ¢atdirilmani shats edon logistika sektoru qlobal istixana qazi
emissiyalarinin toxminan 7%-ni togkil edir. Bu tullantilarin oksoriyysti naqliyyatda qaliq
yanacaqlarin istifadssi vo saxlama vo paylama zamani enerji tolobatindan qaynaqlanir. Bundan
alava, e-ticaratin siiratli yiiksalisi logistika sistemlorino artan tozyiq gostorarak, bizneslorin
stiratli, genigmiqyash ¢atdirilmalara olan tolobatin1 6domoya ¢alisdiglar1 ticlin  enerji
istehlakinin vo emissiyalarin daha da artmasina sabab olub.

Tokca avtomobil yolu ilo yiik dasimalar logistika ilo bagli emissiyalarin toxminan 72%-ni
togkil edir ki, bu da onu sektorda on bdyiik paya g¢evirir. Temperaturun idara edilmasi,
isiglandirma va avadanliglarin istismari tiglin tolob olunan enerji sayasinds anbar tosorriifati da
otraf miihito ohomiyyatli tosir gostorir. Bundan olavo, birdofolik plastik qablagdirma qglobal
cirklonmaya, poligonlarin tixanmasina va doniz ekosistemlarinin zadsalonmasina boyiik téhfo
verir.

Azorbaycanin Dayanigh Logistika tizro Ohdaliyi

Azorbaycan biznesin roqabat gabiliyyatini artirarkon otraf miihits tosirlori azaltmaq moqsadi
dastyan Yasil Tochizat Zoncirinin Idaroedilmasi (GSCM) tocriibolorini totbiq etmoklo 6z
regionunda yasil logistika sahasinda lider kimi yiiksalir. Olko logistik omoliyyatlarina giinas vo
kiilok enerjisi kimi barpa olunan enerji manbalarini daxil edarak, eko-texnoloji innovasiyalarda
mithiim addimlar atmisdir. Bu yanasma naqliyyat sektorunun karbon izini azaltmagla enerjiya
gonast edon elektrik vo hibrid avtomobillorin togviqi ilo dostoklonir.

Rogomsal transformasiya texnologiyalari, o ciimlodon Osyalarin Interneti (IoT) vo boyiik
verilonlar analitikas1 Azarbaycanin logistik sobakalarini optimallagdirmagq, yanacaq sorfiyyatini
azaltmaq vo marsrutun somaraliliyini artirmagq ti¢tin dos istifads olunur. Bu doyisiklik nagliyyat
axinini idare etmok, sixlig1 azaltmaq ve enerji somoaraliliyini artirmaq ticlin yasil logistika
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govsaqlarinin va intellektual nagliyyat sistemlorinin inkisafina tistiinlik veran Azarbaycanin
daha genis dayaniqli enerji faaliyyat planina uygun golir. Bu tasobbiislor tokca emissiyalari
minimuma endirmir, hom do Azorbaycan bizneslorinin rogabat qabiliyyatini artirir.

Davamli Logistikaya Artan Ehtiyac

Davamliliq liglin tokan artiq isteye bagli deyil - bu vacibdir. Biitlin sektorlar tizra karbon
emissiyalarinin azaldilmasimi toalob edon Paris Sazisi kimi global tasebbiislor logistikanin
uygunlagmali oldugunu ac¢iq sokildo gostordi. Hokumatlor daha sart qaydalar totbiq edir vo
bizneslorin 6z amaliyyatlarini bu global davamliliqg magsadlorine uygunlasdirmasi gézlanilir.

Eyni zamanda, istehlak¢ilarin soffafliga vo ekoloji cohotdon tomiz mohsullara tolobati artir.
Miiasir istehlakgilar otraf miihito tosirlori barado daha stiurlu olurlar vo sirkatlordon todartik
zoncirlorindo davamli tocriibalor totbiq etmolorini g6zloyirlor. Buna cavab olaraq, yasil
logistikan1 manimsayan miiassisalor yalniz brend reputasiyalarini artirmaqla yanasi, hom do
galacak tonzimloma doyisikliklorino riayot etmakls vo enerji somaraliliyi ilo alagoli xarclora
gonaatden faydalanmaqla uzunmiiddatli roqabat iistiinliiklori alds edirlor.

Daha Yasil Galocak tigiin Logistikanin Transformasiyasi

Davamli logistika modelina nail olmaq gabaqcil texnologiyalari, ekoloji tamiz tacriibalori vo
tochizat zanciri {izra amokdaslhigi birlogdiran ¢oxsaxali yanasma talab edir. Osas transformasiya
saholoring asagidakilar daxildir:

Yasil Nogliyyat

Nogliyyat logistika ilo bagli emissiyalara an boyiik tohfs verandir vo sonayenin bu aspektinin
karbonsuzlasdirilmasi davamliliq moagsadlorine nail olmaq ugiin ¢ox vacibdir. Elektrikli
naqliyyat vasitalorinin (EV), hidrogen yanacaq yiik masinlarinin vo bioyanacaq va sintetik
yanacaq kimi alternativ yanacaqlarin inkisafi siirotlonir. Tesla vo Nikola kimi boyiik sirkotlor
elektrik nagliyyati hallorino sormays qoyurlar, hidrogenls isloyan naqliyyat vasitolori iso uzun
masafolors yiik dagimalari tictin tadqiq edilir.

Azorbaycanda elektrik vo hibrid avtomobil parklarina sormayslor daha yasil nogliyyata
yonalmis daha genis tokanlarin bir hissssidir. Bundan slavas, 6lks avtomobil naqliyyatindan
asililig1 azaltmaq tiglin domir yolu vo doniz infrastrukturuna faal sokildo sarmays qoyur. Daha
yasil bir alternativ kimi domir yolu emissiyalar1 azaltmaq va otraf miihitin deqradasiyasini
minimuma endirmak {i¢lin getdikca kritik bir vasito kimi goériintir. Bu saylor Azarbaycanin
karbon izlorini azaltmaq vo dayanigli nagliyyat hollorini togviq etmok tizro uzunmiiddatli
vizyonu ila {ist-iisto diistir.

Dayaniqli Anbar

Ononavi olaraq enerji tutumlu anbarlar enerjiys qonast edon texnologiyalardan istifads etmaklo
yasil moarkoazlora ¢evrilir. Glinos panellori, LED isiglandirma va gabaqcil HVAC sistemlari
anbarlarin enerji istehlakini shamiyyatli doracads azalda bilor. LEED (Enerji vo Otraf Miihitin
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Dizayninda Liderlik) kimi yasil bina sertifikatlar1 yeni anbar inkisaflar1 tictin standart halina
golir va binalarin atraf mithito minimum tasirls tikilmasini tomin edir.

Azorbaycanda giinas vo kiilok kimi barpa olunan enerji monbalarindon enerji alan yasil logistika
qovsaqlart inkisaf etdirilir. Bu moarkozlor mallarin birlosdirilmasi vo paylanmasi ti¢lin
moarkazlasdirilmis yerlor kimi xidmot edir, naqliyyatin otraf miihito tasirini koskin sokilds
azaldir. Enerji istehlakin1 vo tullantilar1 minimuma endirmok {i¢lin gabaqcil logistika
texnologiyalarindan istifads edilir vo bu markazlori Azarbaycanin yagsil logistika strategiyasinin
tomoal dasina gevirir.

Dairavi Tachizat Zancirlori

Ononavi logistika xotti modeli izloyir - istehsal et, istifado et vo at. Bununla belo, dairovi
iqtisadiyyatin prinsiplori tullantilarin minimuma endirildiyi vo resurslarin tokrar istifado
olundugu qgapal1 sistemlor yaratmaqla bu yanasmaya meydan oxuyur. Mallarin qaytarilmasini,
tokrar emalin1 vo tomirini idara edan tors logistika, IKEA va Patagonia kimi sirkatlorin istifads
olunmus mohsullarin geri alinmasi proqramlarin1 hayata kegirdiklori parakonde satis kimi
sahalords 6n plana ¢ixir.

Davamlilig1 nazars alaraq mohsullarin dizayni - onlarin tomirini, tokrar istifadosini vo tokrar
emalin1 asanlagdirmaq - mohsulun hayat dovrlorini uzatmaq vo mallarin straf miihito tosirini
azaltmagq tiglin yeni imkanlar agir. Azarbaycanin logistika sektorunu global ekoloji standartlara
uygunlagdirmaq 6hdsliyi onun bu dairovi iqtisadiyyat prinsiplorini qabul etmoak va global
davamliliq saylarine t6hfs vermak {igiin yaxsi mévqeds olmasini tomin edir.

Eko-dost qablagdirma

Qablasdirma tullantilart hor il milyardlarla birdofalik plastik tullantilarin atilmasi ils logistika
sahasindo on aktual davamliliq problemlsarindan biridir. Bu problemi hall etmoak {i¢iin sirkatlor
bioloji pargalana bilon plastiklor, tokrar emal edilmis kartonlar va tokrar istifads edilo bilon
qablar kimi ekoloji cohotdon tomiz materiallara miiraciot edirlor. Qablasdirma miqdarinin
azaldilmasi1 tokco otraf miihito fayda vermir, hom do dasinmalarin ¢okisini vo hocmini
azaltmagqla dasima xarclorini azaldir.

Qorumadan daha az material tolob edon agilli gablagdirma kimi innovativ qablasdirma hallori
do aragdirilir. Bozi sirkotlor gqablasdirmasiz ¢atdirilma modellarini, xiisuson do toplu mallar
lictin sinaqdan kegirir.

Verilonlors asaslanan Logistika

Texnologiya davamliliq ti¢lin logistikanin optimallagdirilmasinda morkozi rol oynayir.
Qabagqcil molumat analitikas1 va siini intellekt sirkotlora marsrutun planlasdirilmasindan tutmus
anbar enerjisinin idaro edilmosine qodor tadariik zoncirinin hor moarhalssini izlomoys vo
optimallagdirmaga imkan verir. Yanacaq sorfiyyati, avtomobilin performansi vo emissiyalar
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haqqinda real vaxt molumatlar1 sirkotlora otraf miihito tosirlorini minimuma endiran
asaslandirilmig gorarlar qabul etmays imkan verir.

Azorbaycanin logistika omoaliyyatlarini optimallasdirmaq tictin IoT va boyiik verilonlor
analitikasindan istifado etmasi texnologiyanin davamliligi necs idara eds bilocayinin g6zal
niimunasidir. Azarbaycan logistika sirkatlori real vaxt molumatlarindan istifade etmoklo
yanacaq sarfiyyatini azalda, somaraliliyi artira vo emissiyalar1 azalda bilar.

Davamli Logistikanin Galacayi

Davamliliq biznesin roqabat gabiliyyatinin asas siiriiclisiine ¢evrildiyindon, logistika sektoru
inkisaf etmoyo davam etmolidir. Azorbaycan kimi yasil logistika tocriibalorinds liderlik edon
olkalor niimayis etdirirlor ki, dayaniql tacriibalarin inteqrasiyasi shamiyyatli iqtisadi va ekoloji
faydalar vera bilor. Yasil nogliyyat, barpa olunan enerji ila isloyon logistika qovsaqglar1 va
gabaqcil texnologiyalarin istifadasi vasitasilo Azarbaycan 6ziinii regionunda dayaniqli logistika
sahasi kimi tanida bilir.

Omokdasliq bu magsadlora ¢atmagq {igiin asas olacaqdir. Hokumatlar, biznes qurumlart va otraf
miihit togkilatlar1 yasil texnologiyalarin gobulunu tosviq etmok va sonayelor arasinda an yaxsi
tacriibalari boliismak ticiin birlikds ¢alismalidirlar. Davamli logistikant monimsamakla sirkatlor
6z uzunmiiddoatli ugurlarin1 tomin etmoaklo yanasi, yasil igtisadiyyatin inkisafina t6hfs vera
bilarlar.

Notico

Davamli logistikaya gedon yol ¢otin olsa da, innovasiyalar vo otraf miihito miisbat tosir
imkanlar1 ilo doludur. Yasil noqgliyyat, dayaniqli anbar, dairavi tachizat zoncirlori, ekoloji
cohatdon tomiz qablasdirma vo malumatlara asaslanan hoallori gobul etmoklo, logistika sonayesi
emissiyalarin azaldilmasinda vo daha dayaniqli qlobal igtisadiyyatin qurulmasinda miihiim rol
oynaya bilor. Azorbaycanin barpa olunan enerji vo rogomsal texnologiyalara sormayasi
vasitosilo yasil logistikaya sadiqliyi dovlstlorin davamliligi 6z logistika sobokoalorine neco
inteqrasiya eds bilocayina dair planlar 6ziinii tesdigloyir. Yagul tifugler qarsidadir
va indi horakot etmok vaxtidir.
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SORQ KONSEPTUALLASMASI: ALIM QASIMOV VO MUGAM
EASTERN CONCEPTUALISATION: ALIM GASIMOV AND MUGHAM

Loman Riistomli
Azarbaycan Milli Elmlor Akademiyast Memarliq va Incasanat Institutu

OZET

Maqals Azarbaycanin milli madani irsinin hayati aspekti olan mugam ifagiliginin tadqiqi
zamani tizlogdiyi miirokkab ¢otinliklori aragdirir. Bu problemlar ifaciligla mohdudlagmur,
mugamin darin koklorinin vo fundamental tozahiirlorinin dyronilmasine do samil edilir.
Tarixon Sorq va Qarb moadaniyyat sistemlari diinya madaniyyatinin inkisafinda miihiim rol
oynamigdir. Bu iki sistemin sintezi sosial vo moadoni toraqqinin yeni dalgalaria sabob
olmugdur. Burada hor iki sistemin niianslarin, xiisuson Sarq konseptualizminin dark

edilmasinin mugamin hartorafli tadqiqi ti¢lin na daracads vacib oldugu vurgulanir.

Insan siiurunun ikililiyini — rasional vo irrasional- Sarq rakursundan baxsaq, rasionalliq
doqiqlik va nizama baglidir, irrasional diisiinca iso daxili miidrikliys vo dorin monalarin
axtarigina aiddir. Qeyd edok ki, Sovet dovriinde ideoloji mshdudiyystlor mugamin
irrasional, metafizik toraflorini aragsdirmadan sothi basa diisiilmasine gatirib ¢ixarib. Lakin
Azorbaycan miistoqillik alds etdikdon sonra 6lkonin global sohnays ¢rxmasi onun madoni
irsinin daha dorindon dyronilmasinae sorait yaratdi. Bu transformasiyada asas fiqur Alim
Qasimovdur.Taninmig mugam ifagisi, anonavi sonst noviini yenidon sorh edorok onu

miiasir tamasagilara yeni dorinlik vo mana ilo toqdim edir.

Yeni metodologiyaya asason mugamin tadqiqina falsafi yanagma 6na ¢aokilorak, onun dorin
naticalor oldo etmasi licin  Sorq diinyagoriisiindon todqiq edilmali oldugu vurgulanir.
Miallif Qorbin tosirinin  Azorbaycan madoniyyatine yeniliklor gotirmakls yanasi,
miioyyon ononalorin do itirilmosina sobob olan tosirino do toxunur. Moqgalo  Alim
Qasimovun yaradiciligina digqgeat yetirmoaklo onun banzarsiz ifasinin Azorbaycanin sifahi
musiqi irsine neca yeni nafas verdiyini ortaya qoyur vo mugamin ham ananovi, hom do

miiasir aspektlorini vurgulayir.

Mugamin konseptual ¢argivasinin xalcacgiliq, handasa, adadi naxislar kimi digar sahalora
do totbiq oluna bilar. Bu fanlar ¢ox vaxt ayri-ayriliqda tadqiq edilsa do, moqgalada onlari
Sorq modoni snanslorinin daha genis ¢otiri altinda birlogdiron metodoloji yanasma asas

gotiirtliir.
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Qeyd edok ki, Alim Qasimov Azarbaycan adat-ononalorini barpa etmakls yanasi, onlarin
miasir talablors uygun inkisafina da 6z téhfasini verib. Onun yaradiciligit mugamin ham
Azorbaycanin milli kimliyinds, ham do daha genis sonat alominds davam edon aktualligini
niimayis etdirir. Mugamin falsafi dorinliyi vo mistik elementlori onun asl shamiyyatini dork
etmok ticlin hoyati shomiyyat kasb edir. Natico etibar1 ilo mugam sadaca bir musiqi ndvii

deyil, Azarbaycan madoniyystinin méveudlugu ils i¢-i¢o olan hayat torzidir.

Acar sozlor: Mugam ifas;, Sorq vo Qorb moadeniyyati, Alim Qasimov, Sorq

konseptualizmi, onano.
ABSTRACT

The article explores the complex challenges faced in researching mugham performance, a
vital aspect of Azerbaijan's national cultural heritage. These problems are not limited to
performance, but also apply to the study of the deep roots and fundamental manifestations
of mugham. Historically, Eastern and Western cultural systems have played an important
role in the development of world culture. The synthesis of these two systems has led to new
waves of social and cultural progress. It emphasizes how important understanding the
nuances of both systems, especially Eastern conceptualism, is to a comprehensive study of

mugham.

If we look at the duality of human consciousness - rational and irrational - from the Eastern
point of view, rationality is related to precision and order, while irrational thinking refers
to inner wisdom and the search for deep meanings. It should be noted that during the Soviet
period, ideological restrictions led to a superficial understanding of mugham without
investigating its irrational and metaphysical aspects. However, after the independence of
Azerbaijan, the country's appearance on the global stage made it possible for its cultural
heritage to be studied more deeply. The main figure in this transformation is Alim Gasimov.
The well-known mugham performer reinterprets the traditional art form and presents it to

modern audiences with new depth and meaning.

According to the new methodology, a philosophical approach to the study of mugham is
put forward, and it is emphasized that it should be studied from an Eastern perspective in
order to achieve deep results. The author touches on the influence of the West, which not
only brings innovations to Azerbaijani culture, but also causes the loss of certain

traditions.Focusing on Alim Gasimov's work, the article reveals how his unique
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performance breathed new life into Azerbaijan's oral musical heritage and highlights both

traditional and modern aspects of mugham.

Mugham's conceptual framework can be applied to other areas such as carpet weaving,
geometry, and numerical patterns. Although these disciplines are often studied separately,
the article takes a methodological approach that unites them under the broader umbrella of

Eastern cultural traditions.

It should be noted that Alim Gasimov not only restored Azerbaijani traditions, but also
contributed to their development in accordance with modern requirements. His work
demonstrates the ongoing relevance of mugham both in Azerbaijan's national identity and
in the wider art world. Mugham's philosophical depth and mystical elements are vital to
understanding its true significance. As a result, mugham is not just a type of music, but a

way of life intertwined with the existence of Azerbaijani culture.

Key words: Mugham performance, Eastern and Western culture, Alim Gasimov, Eastern

conceptualism, tradition.
GIRIS

Sorq xalglarinin musiqisi homiso onlarin madaniyyatinin vo manaviyyatinin torkib hissasi
olub. Belo zongin madani irslorden biri do Azarbaycanin onsanavi musiqi janri olan, koklori
osrlora gedib ¢ixan mugamdir. Mugam falsofs, din vo monaviyyatla six bagli olan
melodiya, ritm vo vokal texnikalarinin miirokkab sistemidir.Miiasir diinyada oan moashur
mugam ifagilarindan biri Alim Qasimovdur ki, bu janrin 6ziinamoxsus tofsiri tokca

Azarbaycanda deyil, onun hiidudlarindan konarda da diqqati calb edib.

Azorbaycan musiqi tarixindo mugam xiisusi yer tutur.Bu, sadoco musiqi formast deyil, hom
do musiqi improvizasiyasi va sort qanunlar vasitosilo hisslori, diislincalori va
diinyagorislorini ¢atdirmaq tisuludur.Mugam tabiot, insanin daxili alomi arasindaki dorin
olagoni oks etdirir, onun miirokkob melodik qurulusu ¢ox vaxt monovi soyahat kimi sorh

olunur.

Xanando, musiqi vasitasi ila dinlayicilori manavi tofokkiir vo harmoniya alomina aparan
balad¢i rolunu oynayir.Mugamin miihiim hissasini improvizasiya elementi togkil edir ki, bu

da musiqi¢idon janr1 dorinden dork etmayi vo emosional intuisiya talab edir.

Alim Qasimov: bacariq va yenilik
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Alim Qasimov diinya s6hratli mugam ifagisidir ki, bu janrin snanavi formalarini qorumagla
yanast, hom do onlara miiasir dinlayicilar {i¢tin aktual olan yeni sos vermayi bacarib. 1957-
ci ildo Samaxi gohorinde anadan olan Qasimov kig¢ik yaglarindan musiqiys maraq
gostorib.O, mugami dyranmayas baslayib va tezliklo tokrarolunmaz sasi vo mugami dorin

emosional tafsiri ilo taninib.

Alim Qasimovun ifag¢1 kimi asas xtisusiyyatlorindan biri do mugamin anonavi elementlarini
innovativ yanasmalarla birlogdiras bilmasidir.Onun yaradiciligi kanonik formalar1 saxlasa
da, o, mixtalif musiqi Gislublar1 va janrlari ilo do faal sokilds tacriibalor aparir ki, bu da
onun musiqisinin canli vo dinamik olmasina imkan verir. Mahz bu yanasma sayasinda
Qasimov mugami tokca arxaik sonat névii kimi deyil, hom do miiasir dinlayicilarls tinsiyyat

qura bilon canli, inkisaf edon bir janr kimi toqdim edo bilmisdir.
Mugam tadqiqatinin problemlari

Maqalado Azarbaycanin milli madani irsinin an miihiim cohati olan mugam ifagiliginin
tadqiqi zamani qarsiya ¢ixan miirokkab problemlor aragdirilir. Bu problemlor tokca
ifagiligla mahdudlagmir, hom do mugamin darin koklerinin, fundamental tozahiirlorinin
Oyranilmasi ilo baglidir. Tarixan Sarq vo Qarb madaniyyat sistemlari diinya madaniyyastinin
inkisafinda mithiim rol oynamisdir.Bu iki sistemin sintezi sosial va madani taraqqinin yeni
dalgalarina sabob oldu. Mugamin hartorafli todqiqi {i¢tin hor iki sistemin, xtisuson do Sarq

konseptualizminin niianslarinin dork edilmasinin na gadar vacib oldugu vurgulanir.

Ogor insan stiurunun ikililiyins - rasional vo irrasional - Sarq noqteyi-nazorinden nozor
salsaq, rasionalliq doqiqlik vo nizam-intizamla olagalondirilir, irrasional tofokkiir iso daxili
midrikliyo vo dorin monalar axtarigina aiddir. Qeyd edok ki, sovet dovriinds ideoloji
mohdudiyyatlor mugamin irrasional vo metafizik toroflorini arasdirmadan sothi basa
diistilmasina sabob olub.Lakin Azarbaycan miistaqillik alds etdikdon sonra 6lkenin diinya

sohnasing ¢ixmasi onun madani irsinin daha dorindon Syronilmasine imkan yaratdi.

Bu transformasiyada asas fiqur Alim Qasimovdur. Gorkomli mugam ifagis1 ananovi sonat

ndviinii yenidon diistinarak onu miiasir tamasagiya yeni darinlik vo mana ils toqdim edir.
Mugama falsafi yanagma

Yeni metodologiyaya asason mugamin todqiqine folsofi yanasma irali siiriiliir vo dorin
naticalar aldo etmok tliclin onun tadqiqinin Sorq diinyagoriisii prizmasindan aparilmali

oldugu vurgulanir. Burada xanando, Azorbaycan modoniyyatino yeniliklor gotirmoklo
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yanagl, miioyyon adot-onanalorin do itirilmasing sabob olan Qarbin tasirine toxunur.Alim
Qasimovun yaradiciligina ssaslanan moqgalods onun bonzarsiz ifasinin Azarbaycanin sifahi
musiqi irsind neca yeni nafas verdiyi agiglanir, mugamin ham ansnovi, hom do miiasir

aspektlori isiglandirilir.

Mugamin konseptual ¢argivasini xalgagiliq, handasa va say naxislar1 kimi digor sahalora do
samil etmak olar.Bu fonlor ¢ox vaxt ayrica todqiq edilso do, moqgalads onlart Sorq madoni

onanalarinin daha genis ¢atiri altinda birlosdiron metodoloji yanasma yer alir.
Onana vo muasirlik: 21-ci asrdo mugam

Alim Qasimovun ifagiliq sonati ananavi Azarbaycan madaniyyati ilo diinya musiqi sohnasi
arasinda mithiim korpliyo ¢evrilib.Onun konsertlori hom Azsrbaycanda, hom do onun
hiidudlarindan konarda tamasagilar1 toplayir. Qasimov Oziinomoaxsus tslubu sayssindo
WOMAD vo Istanbulda kegirilon Aya Irina festivali kimi beynalxalq musiqi festivallarinda
taninib, Yo-Yo Ma va Ipak Yolu Ansambli kimi gérkamli musigigilor ilo amokdashq edib.

Qasimovun yaradiciliginin mithiim xiisusiyyati onun mugamin menavi mahiyyatini
qorumagq, eyni zamanda onu XXI asr tamasagisinin qavrayisina uygunlagdirmaq istayidir.
Masalon, bazi ifalarinda elektron alatlordon vo sas effektlorindon istifado edir ki, bu da
onona vo yeniliyin sintezini yaradir. Lakin yeniliklors baxmayaraq, onun ifasi homiso
mugamin asas prinsiplorino - improvizasiyaya, daxili dorinliys vo monaviyyatina sadiq

qalir.

Alim Qasimov tez-tez vurgulayir ki, mugam sonotin donmus formasi deyil, madoniyyat vo
zamanla inkisaf edon, doyisen canli orqanizmdir. Bu monada onun yaradiciliini qodim
mugam onanasinin davami, eyni zamanda madoni irsin qorunub saxlanmasina innovativ

yanasma kimi do gqiymatlondirmak olar.

Mugamin asas xiisusiyyatlorindon biri onun manaviyyatla dorin bagliligidir. Mugam ¢ox
vaxt daxili haqiget axtarigini va Tanri il birliyi vurgulayan sufi ananasi ile alagalondirilir.
Mugamin melodiya va ritmlarini bir n6v meditasiya kimi gobul etmoak olar ki, bu da ifagrya
va dinlayiciyoa monovi maariflonma voziyystino yaxinlasmaga imkan verir.Qasimov
yaradiciliginda bu cohati vurgulayaraq bildirir ki, mugam ifa etmok tokco texniki bacariq

deyil, hom dos 6ziinii dorindon ifads etmok ti¢lin monavi hazirliq tolob edir.

Proceedings Book Page 133 www.atlasconference.org



ATLAS 13th
INTERNATIONAL CONGRESS ON ADVANCED SCIENTIFIC STUDIES AND INTERDISCIPLINARY RESEARCH

Onun ifalarini dinlayarak musiqinin ruhun an darin gusalarina neca niifuz etdiyini vo daxili
yiliksalmays s6vq etdiyini hiss eds bilorsiniz. Onun sasinds tokco qodim adst-onanolori

deyil, hom do monavi yliksakliklors va daxili harmoniyaya olan istayi esida bilorsiniz.
Natico

Alim Qasimov Azarbaycan adat-onanalorini barpa etmokls yanasi, onlarin miiasir talablora
uygun inkisafina da 6z tohfosini verib. Onun asarlori mugamin ham Azasrbaycanin milli
kimliyinda, ham do genis sonat alomindo davamli aktualligini niimayis etdirir. Mugamin
falsofi darinliyi vo mistik elementlori onun asl monasini dork etmok ti¢iin hayati shomiyyat
kasb edir.Mugam sadaca bir musiqi novii deyil, Azarbaycan madoniyyatinin varligi ils ig-

ico olan hayat torzidir.

Belaliklo, dorin monavi-folsofi monalarla hopmus mugam musiqisi miiasir goraitdo

Qasimovun sayasinds yeni nofos alan madoni irsin torkib hissosidir.
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ABSTRACT

Recently, in calcareous soils, the application of iron nanomaterials as a suitable substitute for iron
chelates fertilizer has received special attention due to their unique characteristics, including size,
surface area, and morphology. For this purpose, the green iron nanoparticles that synthesis using
green tea (GNPs), Shirazi thyme (TNPs), walnut green hull (WNPs), and pistachio green hull
(PNPs) extracts were applied as a source of Fe fertilizer. To investigate the Fe availability FeSOa,
Fe-EDDHA and green iron nanomaterials is mixed with 200 g soil at 10 mg Fe kg™ soil and
incubated at 23—27-C near field water capacity for 5 months. At the end of incubation period, the
soil available Fe was determined using 0.005 mol L' DTPA (containing 0.1 mol L
triethanolamine and 0.01 mol L™! CaCl,). The results showed that available Fe in the soils treated
with Fe-EDDHA, GNPs, TNPs, WNPs, and PNPs was 5.2, 5, 3.0, 3.3, and 2.4 times, respectively,
higher than that in the FeSO4 treatment. Although. the highest amount of Fe availability was
observed in Fe-EDDHA treatment, there is no significant difference between Fe-EDDHA and
GNPs. It seems that Fe NPs (especially GNPs) might be an inexpensive substitute for the regular
Fe-chelate fertilizers in calcareous soils.
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Abstract

This study focuses on the product development of a cost-effective and
sustainable process for creating Ube Energy Bars, incorporating purple yam (ube) as
a key ingredient. The primary objectives are to maintain a desirable taste, texture, and
nutritional profile in the bars. The research specifically addresses the needs of students
and athletes at Cavite State University - Carmona Campus, aiming to provide an
innovative and healthy snack option.

This study contains two formulations and it undergone the sensory evaluation
test with the help of the 12 trained panels. The product was evaluated using the 9-
point hedonic scale. To assess the product's sensory attributes, a Completely
Randomized Design (CRD) method was employed, involving 50 respondents using
the most preferred formulation. The findings from the sensory evaluation test revealed
an impressive overall acceptability score of 8.5, categorizing the Ube Energy Bar as
"like very much." The T-test conducted by the researchers resulting to the comparable
overall quality of both formulations of Ube Energy Bar suggests no significant
differences, leading to the acceptance of the null hypothesis (HO).

Based on the findings of the nutrition information of Ube Energy Bar, it was
formulated to be a potent source of energy, offering a balanced combination of
carbohydrates, protein, and contains good fats. It has a significant source of dietary
fiber, calcium, potassium, and iron. This study signifies a successful integration of
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nutritional elements into a snack bar, demonstrating its potential as an efficient and
well-received energy-boosting option. The positive sensory evaluation results suggest
that the Ube Energy Bar has the potential to be a popular and enjoyable choice among
the target demographic, contributing to the overall well-being and nutritional needs of
the community.

Keywords: Energy bar, Product Development, ube (Dioscorea alata)

Introduction

Globally, the convenience food demand is growing faster due to changes in
social and economic patters, increased expenditure on food and beverage, awareness
about healthy foods, changes in meal patterns and existing food habits, and the desire
to taste new products. (Fonterra, 2018). The energy bar market has witnessed
significant growth in recent years, driven by the increasing health consciousness
among consumers and their preference for convenient, on-the-go nutrition.

The growing concern for health and fitness has raised consumer demand for
biologically active food products and driving the market for nutrient-dense bars for
athletes, soldiers, teenagers, and school-aged children. These bars are an immediate
energy source, meal replacement bars for increased muscle mass and weight
management. An immense range of food products helps improve cognition ability,
enhance physical output and muscular performance, increase endurance, and much
more. (Jabeen et al., 2021).

Energy Bars market in Philippines registered a positive compound annual
growth rate (CAGR) of 4.67% during the period 2012 to 2017 with a sales value of
PHP 236.54 million in 2017, an increase of 4.43% over 2016. The market achieved
its strongest performance in 2015, when it grew by 4.82% over its previous year and
its weakest performance in 2017, when it increased by 4.43% over 2016.

Materials and Methods

The framework of the researchers’ study is based on the model of Aramouni
and Deschenes’ (2017) Process of Product Development. This is where the
researchers seek another way on developing a local energy bar using purple yam as
their source of nutrients and serves as the main flavor and binding agent with the use
of nuts and other ingredients that their consumer will need and serves as their standard
to derived to their product of local energy bar. The researchers find a way on how they
will keep it packed with health and energy benefits.

Experimental research design is a framework of protocols and procedures
created to conduct experimental research with a scientific approach using two sets of
variables. Herein, the first set of variables acts as a constant, used to measure the
differences of the second set.

The experimental method is highly appropriate for this study because it allows
to establish a cause-and-effect relationship between consuming purple yam energy
bars and any observed health benefits. By randomly assigning participants to the
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treatment and control groups, it can control for other factors that might influence the
results, ensuring that any differences to observe are likely due to the purple yam
energy bars. In addition, the experimental method can also help to understand the
dosage effect. For instance, we can design the experiment to test different amounts of
purple yam energy bars consumption to see if there's a certain threshold where the
health benefits start to manifest.

Table 1. Purple Yam Energy Bar

Ingredients Control F1 F2
75-25 50 - 50
Purple Yam Jam - 975¢ 65¢g
Peanut Butter 130 g 325¢g 65¢g
Almonds 110 g 110 g 110 g
Pumpkin Seeds 20g 20g 20g
Walnuts 110 g 110 g 110 g
Rolled Oats 135¢ 135¢ 135¢
Vanilla Extract 2 tsp 2 tsp 2 tsp
Honey 85 g 85 ¢g 8 ¢g
Salt Pinch Pinch Pinch

Data gathering Procedure and Process Flow

Purple yam energy bar is a combination of nutty ingredients such as roasted
almonds, walnuts, pumpkin seeds, rolled oats, peanut butter, vanilla, honey, and
purple yam as the main ingredient. The researchers made the mixture of their own
purple yam or ube halaya from scratch. First, it was boiled until soft and ready to
grate. It was sautéed in a wok with butter until smoothen and then add up some
sweetener such as coconut milk, evaporated and condensed milk. Roasting all the nuts,
seeds, and oatmeal is done to prevent having a raw taste in the product. All the
ingredients were incorporated together and it is baked for the first 10 minutes in 165
degrees Celsius, then it is mixed again for it to be equally cooked. To form it into a
specific energy bar, it must be pressed down firmly in a rectangular baking pan that is
lined up with baking sheet so the mixture won't stick. The mixture was placed inside
the oven again for another 20 minutes. After that it, must undergo quality testing to
see if there are some gaps. Once it was chilled for certain time, the researchers proceed
to the process of cutting and packaging it in a certain size that their target market
needs.
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Production Process

Figure 1. Process in making Ube Energy Bar
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Table 2. Processing and specification of Purple Yam Energy Bar

Process

Specification

Mise en Place

Cooking of Ube Halaya

Roasting of Nuts

Mixing the Base

Forming the Bars

Baking

Cutting into Bars

Gather all the necessary ingredients such as purple yam,
oats, nuts, pumpkin seeds, and sweeteners.

Peel, wash, and cook the purple yam until it is soft and
easily smashable. Allow it to cool.

To roast nuts, preheat the oven to 165 degrees Celsius.
Place the nuts on a baking pan. Make sure the nuts are
spread out evenly to allow for even roasting and roast
the nuts for approximately 4 minutes.

Combine the cooked purple yam with oats and any other
desired dry ingredients in a large mixing bowl. Add in
sweeteners like honey or agave syrup for taste and
binding.

Press the mixture firmly into a rectangular or square pan
lined with parchment paper to prevent sticking. Ensure
the mixture is evenly spread and compacted to form the
bars.

To bake, start by preheating the oven to 165 degrees,
Place the bar into oven and bake it for 10 minutes. After
10 minutes return the bar back to the oven and continue
baking for an additional 20 minutes at 165 degrees
Celsius. After a total baking time of 30 minutes,
remove the dish from the oven and allow it to cool
before serving or further preparation

Once the mixture has set, remove it from the pan and
cut it into individual bars of desired size and shape.
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Packaging Wrap each bar in appropriate packaging to maintain
freshness and extend shelf life. Label the packaging
with relevant product information, including

Quality Control ingredients, nutritional facts, and any other necessary
details.

Ensure the bars meet quality standards by conducting
checks for taste, texture, and appearance. This step is
crucial to maintain consistency and customer

Distribution and Storage satisfaction.

Store the packaged bars in appropriate conditions to
preserve their freshness. Distribute them to retailers or
consumers based on your distribution channels.

Methods of Evaluation

After the researchers derived to their final products, they’ve started to conduct
a preference testing to see what will be their chosen variable to present. Aside from
considering the health and nutritional benefits of the food product that the researchers
choose to make. They have been considering all the attributes like appearance, flavor,
aroma, texture, mouthfeel, aftertaste, and overall. A preference test was conducted
with the 12 trained panelists as part of the evaluation technique. The preference test
is an important aspect of the study since it allows the researcher to get insightful
information from the participants. The researchers create two variables: one with a
code of 918 (75% purple yam and 25% peanut butter) and one with a code of 121
(50% and 50%). These codes allowed the 12 trained panels to freely express their
opinions on the two product variants, and the questionnaire employed a 9-point
hedonic scale that represents the number 1 as dislike extremely while number 9 as like
extremely remarks to assess the 12 expertise, acceptance, and preference of the Ube
Energy Bars. The researchers conducted product testing by giving each of the 12
panelists a 16-gram containing one bar of Ube Energy Bars while they analyzed the
product by utilizing sensory assessment.

Consumer Acceptability

The 50 respondents utilized the results of the preferred variable on the 12
panels. The researchers used a method known as the Completely Randomized Design
(CRD) for the 50 respondents to ensure a rigorous and objective assessment of the
Pinoy Energy Bars sensory attributes. The goal of this study is to determine that there
were no significant variations in the sensory ratings of students and athletes at Cavite
State University - Carmona Campus, for appearance, scent, taste or flavor, texture,
mouthfeel, aftertaste, and overall quality among the respondents.
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Findings and Discussion

Statement of the Problem no. 1: Developed Ube Energy Bar in terms of Appropriate
Percentage per Ingredients

After the researchers derived from their chosen recipe guide for their product
development, they started to conduct the process on deriving it. First, they prepare the
ube halaya that will serve as one of the binders and the main flavor of the product.
They boiled the purple yam or the Dioscorea alata until it was soft enough to be grated.
After that, the researchers started to mix all the ingredients of ube halaya. Starting
from sauteing some butter until it was melted the researchers started to add up the
grated pieces of ube and let the purple yam absorb the flavors of butter before adding
up some sweetened condensed milk and mix it until it was not too much watery and
not too much thickened and all of the purple yam was well incorporated with the liquid
ingredients. After finishing the process of making ube halaya, the researchers started
to do the process of mise en place of other ingredients they started to bake allof the
nuts that are used in the researchers’ product. The almonds, walnuts, and pumpkin
seed was baked at the oven for over 4 minutes and the rolled oats was baked for 5
minutes at the temperature of 165 degree Celsius to ensure that all of the ingredients
where safely cooked before incorporating it. After the baking process, the researchers
started to weigh the ingredients such as almonds that has weight of 110 grams, walnuts
that is composed of 110 grams, pumpkin seed with 20 grams, the rolled oats with 135
grams before chopping it and adding it up.

After the process of mise en place and roasting of the ingredients, they started
to incorporate all of it. First, the researchers ensure that all of the liquid ingredients
involve such as honey that is composed of 85 grams, peanut butter that has 65 grams,
ube halaya that weighs 65g, and some vanilla extract that is composed of 2 teaspoon
for additional flavor was well mixed and incorporated to each other before adding it
to the dry ingredients that are composed of almonds, walnuts, pumpkin seed and rolled
oats and balanced
with some pinch of salt. After the process of mixing the researchers started to layer a
parchment paper to their narrow-shaped baking pan and flatten their product and run
it through the oven once again at the temperature of 165 degrees Celsius for the
duration of 30 minutes to help the binding and sticking up of the ingredients together.
After the process of baking, they’ve started to cool it down before cutting and packing
it.

Statement of the Problem 2: Acceptability of the Ube Energy Bar and set the gold
standards using sensory evaluation

Appearance — Color. Table 3 shows the results of the sensory evaluation test done
with 12 trained panels to compare the acceptability of formulations 1 and 2 in terms
of the color. The mean color acceptability score for formulation 1 is 8.33, while
formulation 2 has a significantly lower mean score of 7.75.

Formulation 1 was interpreted as like very much while formulation 2 is like
moderately. These two formulations resulted with a T-test value of 1.8648 and
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interpreted as no significant differences. Therefore, the decision states that it accepts
the null hypothesis (HO).

Appearance — Size. Table 3 compares the acceptability of formulations 1 and 2 based
on their size. The mean score for formulation 1 is 8.33, indicating a high level of
acceptance, while formulation 2 has a slightly lower mean of 8.25, both falling into
the category of "like very much". Despite this, the T-test value of 0.5606 indicates no
significant differences between the two formulations. As a result, accepting the null
hypothesis (HO) indicates that there is no observable difference in acceptability of size
between formulations 1 and 2.

Appearance — Shape. Table 3 shows that formulation 1 appears to be more acceptable
than formulation 2 in terms of shape. With a mean score of 7.65 for formulation 1 and
7.58 for formulation 2, both falling within the "like moderately" interpretation, there
is a slight preference for formulation 1. However, the T-test result of 0.6916 indicates
no significant differences between the two formulations. As a result of this statistical
analysis, the choice is to accept the null hypothesis (HO), which states that there is no
significant difference in shape between the two formulations.

Table 3: Sensory Attributes - Appearance

Sensory T-test  Degree of Level of  Interpretation  Decision
Parameters Value Freedom  Significanc
APPEARANCE e

Color 1.8648 11 2.201 Without Accept HO
Significant
Differences

Size 0.5606 11 2.201 Without Accept HO
Significant
Differences

Shape 0.6916 11 2.201 Without Accept HO
Significant
Differences

Sensory attributes of ube ebergy bar — Pinoy version in terms of aroma

Aroma - Intensity. Table 4 presents a comparison of the acceptability of
formulations 1 and 2 based on their shape. The mean results show that respondents
evaluated formulation 1 higher, with a mean score of 8.16, than formulation 2, which
obtained an average score of 8. Both scores fall into the "like very much" based on
the hedonic scale. The T-test value of 0.4318 indicates no significant difference
between the two formulations. Therefore, the decision states that it accepts the null
hypothesis (HO).

Aroma — Quality. Table 4 compares formulation 1 and formulation 2 based on quality
assessment. The mean results show that formulation 1 had a average rating of 8.16
than formulation 2, which scored 8.08. Both scores fall into the "like very much"
category. The T-test value of 0.2898 indicates no significant differences between the
two formulations. As a result, accepting the null hypothesis (HO) means that there is
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no statistically significant difference in quality between formulation 1 and formulation
2, indicating their equivalent acceptability.

Table 4 Sensory Attributes — Aroma

Sensory T-test Degree of Level of Interpretation  Decision
Parameters Value Freedom Significance
Aroma
Intensity 0.4318 11 2.201 Without Accept HO
Significant
Differences
Quality 0.2898 11 2.201 Without Accept HO
Significant
Differences

Sensory attributes of ube ebergy bar — Pinoy version in terms of flavor

Flavor — Ube. Table 5 shows the two formulations, showing that formulation 1 had a
mean score of 6, whereas formulation 2 had a slightly higher mean score of 6.08.
Despite this small difference, the T-test value of 0.2664 indicates that there are no
significant differences between the two formulations. As a result, based on the
decision criteria, the null hypothesis is accepted.

Flavor — Overall Balance. Table 5 shows the results of the formulations,
demonstrating that formulation 1 achieved a mean score of 7.91, whereas formulation
2 had a slightly lower mean score of 7.5. Both scores are interpreted as 'like
moderately'. A T-test value of 1.1639 shows that there are no significant differences
between the formulations. Therefore, the result accepts the null hypothesis (HO).

Table 5. Sensory Attributes- Flavor

Sensory T-test Degree of Level of Interpretation Decision
Parameters Value Freedom Significance
Flavor
Ube 0.2664 11 2.201 Without AcceptHO

Significant
Differences

Overall 1.1639 11 2.201 Without Accept HO

Balance Significant
Differences
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Sensory attributes of ube ebergy bar — Pinoy version in terms of taste

Taste — Sweetness. Table 6 presents the results of a mean-score comparison between two
formulations. Formulation 1 had a mean score of 8, indicating a strong preference, which was
translated as "like very much”. Formulation 2 received a mean score of 7.58, indicating a moderate
liking. The T-test value of 1.1639 indicates no significant differences between the two
formulations. As a result, the null hypothesis (HO) is accepted which states that there is no
significant difference in preference between the said formulations in terms of sweetness.

Table 6. Sensory Attributes - Taste

Sensory T-test Degree of Level of Interpretation Decision
Parameter Value Freedom Significance
s
Taste
Sweetness 1.1639 11 2.201 Without Accept HO
Significant
Differences

Sensory attributes of ube energy bar — Pinoy version in terms of overall quality

Overall Quality — Acceptability. Table number 7 indicates that formulation 1 has a mean score
of 8.33, while formulation 2 has a mean score of 8.5. These scores are interpreted as liked very
much. The t-test value of 0.4556 indicates that there are no significant differences between the two
formulations. The decision to accept the null hypothesis is based on this result

Table 7. Sensory Attributes - Overall quality

Sensory T-test Degree of Level of Interpretation Decision
Parameters Value Freedom Significance
Overall Quality
Acceptability 0.4556 11 2.201 Without Significant ~ Accept HO
Differences

Statement of the Problem 3 Nutrition Information of Ube Energy Bar. (pH)

The primary objective of this study is to investigate the nutritional profile of the Ube
Energy Bar. According to the nutritional analysis, the product has a calorie content of 386.0
calories per serving. Additionally, it contains carbohydrates, proteins, fats, vitamins, and minerals,
providing a balanced nutritional composition. In terms of carbohydrates, the Ube Energy Bar
contains complex carbohydrates, which are a good source of sustained energy. These
carbohydrates are derived from ingredients such as oats and ube itself, providing a slow release of
energy to support physical activity or daily tasks. The protein content of the Ube Energy Bar
contributes to muscle repair and growth. It may contain protein sources such as nuts, seeds, or
plant-based proteins, which are beneficial for individuals following a vegetarian or vegan diet or
those looking for alternative protein sources. The fats present in the Ube Energy Bar can provide
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essential fatty acids and contribute to the overall taste and texture of the product. It may include
healthy fats from sources such as nuts and seeds and the product is cholesterol free.

Figure 2. Nutritional Content of Ube Energy Bar

Ube Energy Bar
Nutrition Facts
Serving size 1 bar (62 g)
Amount per serving % RENI Findings:
Calories (kcal) 386.0 15% _
Calories from Fat (keal 2016 v Agreat source energy that contains balanced
amounts of the macronutrients: carbohydrate,
Total Carbohydrate (g) 36.2 protein, and fat.
Dietary Fiber (g) 5.6 2% v Contains good fats (mono-unsaturated fats).
To:.“lia"t((ﬂél ;gi v' Low in saturated fat.
Saturated Fat ] T v' Cholesterol-free
Cholesterol (mg) 03 v' Asignificant source of dietary fiber, calcium,
Protein (g) 9.9 14% potassium, and iron.
Sodium (mg) 66.8
Calcium 899 mg 12% Iron 1.9 mg 15.8%
Potassium 359.6 mg 18% VitaminA 21 meg 5.3%
Percent Recommended Energy and Nutrient Intakes (RENI) are
based on PDRI 2015 reference requirement for 19-29 years old,
Male,

After conducting the pH test on Ube Energy Bar for three times, with results of 5.30, 5.32,
and 5.36, the average value is calculated by summing it and dividing by three. Based on the pH
test conducted, the result for the Ube Energy Bar was 5.32, which indicates that it is slightly acidic.
According to the guide, a pH value of 5 and above suggests a neutral pH and is considered safe for
a longer shelf life. However, the acidity level of the product may contribute to its taste, texture,
and shelf life. The slightly acidic nature of the bar can help enhance its flavor and provide a
desirable texture. According to Piran et al. (2018)., acidity can play a role in inhibiting the growth
of certain microorganisms, potentially extending the shelf life of the energy bar. The lower pH
value can create an environment that is less favorable for microbial growth and spoilage.

Table 13. Sensory Attributes Overall Quality

Sensory Attributes Mean Interpretation
Overall Quality 8.82 Like Very Much

Overall Quality. This table presents the overall mean score of the sensory parameters of overall
quality that have the mean of 8.82 which is interpreted as like very much.

These sensory attributes of overall quality consist of the attributes of appearance, aroma,
texture, and taste. The overall quality of a food product experiment is a holistic evaluation that
considers various factors, from taste and texture to safety and packaging. Achieving a high level
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of overall quality is essential for the success of a food product in the market and for building
consumer trust and loyalty.

Conclusion

With the use of sensory evaluation, the researchers were able to come up to the given results per
attributes of the Ube Energy Bar. The overall result of its appearance of the sensory evaluation test
compared the acceptability of formulations 1 and 2 based on color, size, and shape. Formulation 1
had a higher color acceptability score (8.33), while formulation 2 had a lower score (7.75). The T-
test value of 1.8648 indicated no significant differences, indicating no observable difference in
size acceptability between the two formulations. In terms of shape, formulation 1 had a slight
preference (7.65) but no significant differences (0.6966), indicating no significant difference in
shape acceptability between the two formulations. For the result of aroma researchers compares
the acceptability of two aroma formulations based on shape and quality. Formulation 1 was rated
higher by respondents, with an average score of 8.16, indicating a higher acceptability. However,
no significant difference was found in quality, indicating that both formulations are equivalent,
indicating no significant difference in acceptability. For the result of the products flavor it shows
two formulations for Ube flavor, on the formulation 1 it has a slightly higher score of 6.08 and for
the formulation 2 has a slightly lower mean score of 7.5. Despite these minor differences, the null
hypothesis (HO) is accepted, and the results accept the null hypothesis (HO). For the preference of
taste the result is it shows a mean-score comparison between two formulations, with Formulation
1 showing a strong preference for sweetness and Formulation 2 showing moderate liking. The null
hypothesis (HO) is accepted, indicating no significant difference in preference. For the category of
mouthfeel, the study found no significant differences between two formulations for crunchiness,
tenderness, or density in the energy bar. Formulation 1 scored 7.83, while formulation 2 scored
7.33, indicating similarity. The T-test value of 0.9710 confirms the null hypothesis. Formulation
1 scored 8 and 2 scored 7.75, respectively, indicating similarity. The T-test value of 0.5606
confirms the null hypothesis, emphasizing the observed similarity in the formulations. As for
overall result it shows formulation 1 and formulation 2 have similar mean scores, with no
significant differences, indicating high acceptance and acceptance. The result of the pH test for
this study examines the nutritional profile of the Ube Energy Bar, which has a calorie content of
386.0 calories per serving. The bar contains complex carbohydrates, proteins, fats, vitamins, and
minerals, providing a balanced nutritional composition. Complex carbohydrates are derived from
oats, whole grains, or fruits, while protein sources like nuts, seeds, or plant-based proteins support
muscle repair and growth. Fats provide essential fatty acids and contribute to the taste and texture.
Vitamins and minerals include vitamin C, vitamin E, B vitamins, calcium, iron, and magnesium.
The pH test results indicate a slightly acidic bar, potentially enhancing its taste and texture. The
Ube Energy bar's packaging is crucial for market penetration and consumer appeal. It must meet
consumer expectations, express product features, and contribute to branding. The packaging
should be transparent, provide essential information like ingredients, nutritional facts, and pricing,
establishing trust and increasing customer acceptance in a competitive market.
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Recommendations

The Ube Energy Bar stands out for its remarkable nutritional profile, which combines high-
quality ingredients to create a tasty and nutritious snack. It is a good source of energy and has
balanced levels of carbs, protein, and fat. Includes healthy fats (monounsaturated fats). Low in
saturated fat, cholesterol-free: a good source of fiber, calcium, potassium, and iron. That
differentiates it from other goods on the market. Not only is it tasty, but customers are likely to
notice its vegetable-based makeup, which is consistent with their health-conscious lifestyles.
Furthermore, good consumer feedback demonstrates the Ube Energy Bar's extensive appeal and
satisfaction level.

For future researchers, the researcher suggests conducting a safety test on this product, and
if they want to improve and add other substances, it would be an excellent choice for their next
study. Lastly, stating further proof or claims for a better outcome of this product and consulting
with a food testing laboratory may assist verify its nutritional worth and the hazards that may be
contained in the components for the consumer's safety. Compliance with the criteria for children's
food items.
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OZET

Salgin hastaliklar ve kis aylarini uzun siire kapali ortamlarda gegirmek zorunda kalan insanlar
dis mekanda daha fazla zaman gegirmek istemektedir. Bu nedenle, Peyzaj Mimarlig1 meslek
disiplininde, dis mekanda insanlarin kendini daha rahat hissedecegi termal konforlu mekanlar
tasarlamak oldukc¢a 6nemli olarak goriilmektedir. Bu amagla Erzurum gibi kis aylarin1 uzun
zaman kapali mekanlarda geciren insanlar i¢in digs mekan rekreasyon alanlarinda termal konforun
nasil daha fazla iyilestirilecegi konusu iizerinde ¢aligilmistir. Rekreasyon alanlarinin en énemli
Ogesi olan agac tiirlerinin dis mekan termal konfora etkisi termal kamera ile belirlenmeye
calisilmistir. Bu aragtirma, Temmuz 2024°de havanin agik ve sicakligin yiiksek oldugu giinlerde,
saat 14:00-15:00 arasinda, manuel odaklamali, uzun dalga kizil6tesi Optris® PI-450 (Optris,
Berlin, Germany) marka termal kamera kullanilarak ger¢eklestirilmistir. Agaglardan yaklasik 10
m uzaklagilarak yapilan 6l¢timlerde Spektral aralik 7,5-13 pum ve 382 x 288 piksel ¢oziiniirliik
ve termal hassasiyet 40 mK olarak belirlenmistir. Olgiimler i¢in Erzurum ili Ata Botanik
Bahgesinde birbirine yakin ayn1 mekan 6zelligine sahip alanlarda bulunan bes farkli agac tiirti
belirlenmistir. Agaclar, sik-seyrek dokulu, ibreli-yaprakli, hacimsel olarak kiigiik-biiyiik gibi
ozelliklerine gore secilmis olup, bunlarin yani sira secilen agaclarin tek basina olmasina da dikkat
edilmistir. Agaglarin bu dzelliklere gore segiminden sonra yonlerinin de etkisinin olup olmadigi
incelenmistir. Her agasin altindan balik gozii lens kullanilarak Gokytiizii Goriiniirliik Oranlari
(GGO) hesaplanmistir. Agacin dort tarafindaki SVF Olgiimleri icin Nikon D5200 kamera
kullanilmistir. Kullanilan balik g6zii lens “52 mm 0.25X ProHD FishEye + 12.5 Diyoptri Makro”
ozelligine sahiptir. Elde edilen gorsellerin GGO degerleri RayMan Pro yazilimi ile
hesaplanilmistir. Arastirma sonucunda agag tiirlerinin termal konfor {izerinde etkisi oldugu
belirlenmistir. Rekreasyon alanlarinda bitkisel tasarim yaparken bitki tiirlerinin 6zelliklerinin
dikkate alinmas1 gerektigi vurgulanmistir.

Anahtar Kelimeler: Agaclar, termal konfor, termal kamera, yon
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ABSTRACT

Due to infectious diseases and the necessity for people to spend extended periods indoors during
the winter months, there is a growing desire to spend more time outdoors. Therefore, in the field
of Landscape Architecture, designing outdoor spaces where people can feel more comfortable in
terms of thermal comfort is considered quite important. With this aim, a study was conducted on
how to improve thermal comfort in outdoor recreational areas for people in Erzurum, who spend
long periods indoors during the winter months. The effect of tree species, the most important
element of recreational areas, on outdoor thermal comfort was attempted to be determined using
a thermal camera. This research was conducted in July 2024, on clear and hot days between 14:00
and 15:00, using a manual focus long-wave infrared Optris® PI-450 (Optris, Berlin, Germany)
thermal camera. Measurements were taken approximately 10 meters away from the trees, with a
spectral range of 7.5-13 pum, a resolution of 382 x 288 pixels, and a thermal sensitivity of 40
mK. For the measurements, five different tree species located in areas with similar characteristics
in Ata Botanical Garden in Erzurum were selected. The trees were chosen based on
characteristics such as dense-sparse foliage, coniferous-deciduous, and small-large volume, and
it was ensured that the selected trees stood alone. After selecting the trees based on these
characteristics, the effect of their orientation was also examined. Sky View Factor (SVF) values
were calculated using a fisheye lens under each tree. For SVF measurements around the tree, a
Nikon D5200 camera was used. The fisheye lens used was a "52 mm 0.25X ProHD FishEye +
12.5 Diopter Macro." The SVF values of the obtained images were calculated using RayMan Pro
software. The research concluded that tree species have an effect on thermal comfort. It
emphasized that the characteristics of plant species should be taken into consideration when
designing vegetation in recreational areas.

Keywords: Trees, thermal comfort, thermal camera, direction

1. GIRIS

Gilinitimiizde niifusun hizla artmasiyla birlikte, kentlerin biiyiimesi ve yogunlasmasi kaginilmaz
bir hal almaktadir. Hizla artan kentsel niifusun konut ihtiyacini karsilamak amaciyla yapilan
caligmalar, ozellikle acik-yesil alanlarin azalmasiyla c¢esitli ¢gevre sorunlarina yol agmaktadir
(Zengin ve dig., 2019). Kentsel niifusa bagl olarak, insanlarin yasam konforunu olumsuz yénde
etkileyen iklim degisikligine bagli yeni sorunlara neden olmaktadir (Charalampopoulos et al.,
2013). Bu kentsel genisleme ve yapilagsma siireci, ¢evresel dinamiklerde énemli degisikliklere
yol agarak kentlerin ¢evresel kosullarini etkilemektedir. Bu baglamda, 6zellikle kentsel alanlarda
niifus yogunlugundan dolayi ¢evresel siirdiiriilebilirlik, enerji tiikketimi, iklim degisikligi ve insan
saglig1 gibi 6nemli konular termal konforu olumsuz yonde etkilemektedir. Iklim degisikliginin
insanlarin yasam kosullarini etkiledigi bir¢ok akademik c¢aligmada goriilmektedir (Yilmaz ve
dig., 2009; Algeciras et al., 2016). iklim degisikligini aza indirmenin en basit yolu, kentsel
ekosistemin yesil alanin1 artirmaktir (Stone et al, 2014). Kentlesmenin artmasina bagl olarak
yesil alanlarin azalmasi, kentsel 1s1 adalarini olusturmaktadir (Ersoy Tonyaloglu, 2019) ve olusan
kentsel 1s1 adast kentsel niifusu tehlikeye atmaktadir. Bununla beraber insan sagligma artan
sicaklik nedeniyle negatif etkileri bulunmaktadir (Oke, 1987; Yasdiman, 2023).

Siirdiiriilebilir kentsel tasarim kriterlerini belirlemek i¢in daha ¢ok mikro-iklim verileri
kullanilarak analizler yapilmasi gerektigi ongoriilmektedir. Ciinkii kentsel mekan ile kirsal
mekan arasinda onemli sicaklik farkliliklar1 goriildiigli saptanmistir (Mentes et al., 2024). Dis
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mekan termal konfor kosullarinin tasarim kriterleri ile iyilestirilebilecegi belirtilmektedir. Dis
mekanlarda konforlu kosullarin belirlenmesinde termal kameralar kullanilmaktadir. Bu amacla
geligmis iilkelerde termal kamera kullanilarak yapilan ¢aligmalarda daha ¢ok kentsel 1s1 adasina
etki eden faktorlerin belirlenmesine yonelik arastirmalar artarak devam etmektedir. Synnefa et
al. (2007), Kentsel 1s1 adast olusumuna katkist oldugu diisiiniilen 10 farkli yiizey kaplamasi
termal kamera ile analiz edilmistir. Calismada soguk renklere sahip kaplamalarin sicak renklere
gore daha serin oldugu, kentsel 1s1 adas1 olusumunu azalttig1 belirtilmistir. Aguiar et al., (2014),
kentsel alanlarda kullanilan dogal ve egzotik agac tiirlerinin altinda bulunan yiizeylerde 1s1y1
disiirme etkilerini inceledikleri c¢aligmada termal infrared kamera kullanmiglardir. Kent
genelinde tespiti yapilan benzer biiyiikliikk ve konumda bulunan 3 dogal agag ile 3 egzotik agag
altinda diizenli olarak termal kamera kayitlar1 alinarak degerlendirme yapilmistir. Degerlendirme
sonucunda dogal agaclarin altinda bulunduklari yiizeylerin ortalamada 2.0 °C daha serin oldugu,
bu nedenle dogal tiirlerin tercih edilmesi gerekliligi vurgulanmistir. Fransa’nin Toulouse
kentinde yapilan ¢alismada, kentsel yiizeylerin giindiizleri depoladiklari 1s1y1, geceleri atmosfere
aktarmast durumu incelenmistir. Calismada yerden kontrol edilen mini bir helikoptere baglanan
termal kamera ile kayitlar alinarak degerlendirmeler gerceklestirilmistir (Lagouarde et al. 2012).
Bir diger caligmada Ersoy Tonyaloglu (2019), yapilasmaya maruz kalan alanlarda meydana gelen
ylizey sicakligi farkliliklarin1 ve kentsel 1s1 adalarinin degisimini inceleyerek, arazi yiizeyi
sicakligl (LST), normalize edilmis farksal bitki indeksi (NDVI) ve yap1 yogunlugu arasindaki
iligkileri degerlendirmeyi amaglamaktadir. Yapilan degerlendirmede sonug olarak, kentsel 1s1
adasi etkisinin olusumunun engellenmesi ve kentsel termal ¢evre iizerine olumsuz etkilerinin en
aza indirilmesine yonelik yontemler ortaya koyulmustur.

Bu arastirmada amag, Erzurum Kent merkezinde hangi agac tiiriiniin ortamin termal konfor
kosullarini nasil etkiledigini belirlenmeye ¢alismaktir. Kent merkezinde yaygin olarak bulunan
agag tiirleri tercih edilerek termal kamera ile 6l¢iimler yapilmistir. Erzurum Kentinde 600 ha’dan
fazla kentsel yenileme ve doniisiim alan1 bulunmaktadir. Bu ¢alisma sonuglarinin yeni yerlesim
yerlerinin agaglandirma c¢aligmalarinda yerel yoOnetimler icin kaynak teskil edecegi
distinilmiistiir.

2. MATERYAL VE YONTEM

Erzurum kenti Dogu Anadolu Bélgesinin kuzeydogusunda 25.066 km?2 biiyiikligi ile 40°15° ve
42° 35’ dogu boylamlariyla 40° 57° ve 39° 10° kuzey enlemleri arasinda yer almaktadir. Caligma
alan1 olarak Erzurum Kentinde bulunan Ata Botanik Bahgesi belirlenmistir. Tiirkiye'nin en biiyiik
dordiincii ili konumundadir ve tarihi Ipek Yolu iizerinde stratejik bir konuma sahiptir. Erzurum,
kuzeyde Bayburt, batida Erzincan, giineyde Bingdl ve Mus, doguda Agr1 ve Kars illeri ile komsu
olmaktadir. Erzurum'un iklimi genellikle karasal iklim ozellikleri gostermektedir. Bu nedenle
kislar1 soguk ve kar yagisli, yazlari ise sicak ve kurak gecmektedir (DMI, 2020). Bu sert iklim,
ozellikle kig turizmi agisindan 6nemli bir potansiyel sunmaktadir. Calisma alani konum haritasi
sekil 1°de verilmistir.
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Sekil 1. Calisma alan1 konum haritasi

Calismada “Optris Pl Connect” yazilimli, yiiksek ¢Oziiniirliikli, Optris Temazsis sicaklik
6lctim cihazi kullanilmistir. Buna ait gorsel sekil 2°de verilmistir (Sekil 2).

Sekil 2. Calismada kullanilan Optris Pl marka termal kamera fotografi

Ata Botanik Bahgesi i¢inde belirlenen 5 farkli agag tiirii Temmuz 2024 yilinda analiz edilmistir.
Uzun yillar iklim verilerine dayanilarak en sicak aylardan biri olan temmuz ay1 tercih edilmistir.
Temmuz ay1 boyunca yaprak Ozelliklerine gore belirlenen agac tiirlerinin kuzey ve giiney
yonlerinden ¢ekimler alinmistir. Elde edilen termal kamera analizlerinde ise goriintiiye giren
alanin her bir noktasindan sicaklik degeri elde edilebilmektedir. Bu nedenle ¢ok fazla sayida
sicaklik degeri elde etmek miimkiin olmaktadir.
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3. BULGULAR VE TARTISMA

Botanik bahgesi icinde yer alan 5 farkli agac tiirii tercih edilmistir. Bunlar alan icinde
belirlenirken, ayn1 mekan iginde birbirlerine yakin yerlerde olmasina 6zen gdsterilmistir.
Agaclarin yas, biiylikliilk ve hacimsel olarak gorsellerinin birbirine yakin olmasina dikkat
edilmistir. Yine yaprak 6zelliklerinin de farkli olmasina 6zen gosterilmistir.

Calisma alninda analizleri yapilan agaglar sirasi ile asagida verilmistir.

Acer sacharinum (Giimiisi Ak¢aagag): Botanik bahgesi igerisinde yer alan bu aga¢ Temmuz
2024’de Termal Kamera kullanilarak analiz edilmis ve sicaklik degerleri farkli yonlerine gore
degerlendirilmistir. Agacin gorseli ve termal kamera analizi sekil 3’de verilmistir.
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Sekil 3. Acer sacharinum agacinin termal kamera analizi sicaklik degerleri
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Termal kamera analizinde; giiney yoniindeki ortalama sicakligin kuzey yoniindeki ortalama
sicakliktan 0.7°C daha sicak oldugu goriilmektedir. Maksimum sicaklik degerleri karsilastirildig:
zaman ise; giiney yoniinden alinan 6l¢iimiin, kuzey yoniinden alinan 6l¢giimden 1.1°C daha sicak
oldugu goriilmektedir.

Acer negundo L. (Adi Ak¢aagac): Erzurum Kent merkezinde yaygin olarak kullanilan estetik
agaclardir. Yol agaclandirmasinda da kullanilmaktadir. Bu agacin termal kamera analizleri sekil
4’de verilmistir.
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Sekil 4. Acer negunda agacinin termal kamera analizi ve sicaklik degerleri
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Termal kamera analizinde; kuzey yoniindeki ortalama sicakligin giiney yoniindeki ortalama
sicakliktan 0.1°C daha sicak oldugu goriilmektedir. Maksimum sicaklik degerleri karsilastirildig:
zaman ise; giiney yoniinden alinan 6l¢iimiin, kuzey yoniinden alinan 6l¢iimden 2.3°C daha sicak
oldugu goriilmektedir.

Betula verrucosa L. (Hus): Estetik beyaz govdesi ile ¢ok etkileyici olan bu aga¢ Erzurum iklim
kosullarina uyum saglamistir. Temmuz 2024’de yapilan termal kamera analizleri sekil 5’de
verilmigtir.
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Sekil 5. Betula verricosa L. termal kamera analizi ve sicaklik degerleri
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Termal kamera analizinde; giiney yoniindeki ortalama sicakligin kuzey yoniindeki ortalama
sicakliktan 0.7°C daha sicak oldugu goriilmektedir. Maksimum sicaklik degerleri karsilastirildig:
zaman ise; giiney yoniinden alinan 6l¢iimiin, kuzey yoniinden alinan 6l¢giimden 2.7°C daha sicak
oldugu goriilmektedir.

Malus hybrida (Siis Elmasi): Yaz aylarinda estetik ve renkli meyveleri ile dikkat ¢ekmektedir.
Bu agagin termal kamera analizleri ve elde edilen sicaklik verileri sekil 6’da verilmistir.
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Sekil 6. Malus hybrida termal kamera ile sicaklik analizi gorseli
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Termal kamera analizinde; giiney yoniindeki ortalama sicakligin kuzey yoniindeki ortalama
sicakliktan 0.2°C daha sicak oldugu goriilmektedir. Maksimum sicaklik degerleri karsilastirildig:
zaman ise; giiney yoniinden alinan 6l¢iimiin, kuzey yoniinden alinan 6l¢giimden 2.4°C daha sicak
oldugu goriilmektedir.

Pinus sylvestris L. (Sar1 Cam): Diger agag tiirlerine gore kis ve yogun kar yiikiine dayanikli bir
agac tiiridiir. Her dem yesil olarak bilinen sar1 ¢gam ayni zamanda ibreli bir bitkidir. Bu agacin
analizleri ise sekil 7°de verilmistir.
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Sekil 7. Pinus sylvestris L. agacinin termal kamera analizi
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Termal kamera analizinde; giiney yoniindeki ortalama sicakligin kuzey yoniindeki ortalama
sicakliktan 1.2 °C daha sicak oldugu goriilmektedir. Maksimum sicaklik degerleri
karsilagtirildig1 zaman ise; giiney yoniinden alinan 6l¢iimiin, kuzey yoniinden alinan 6l¢timden
4.8 °C daha sicak oldugu goriilmektedir.

Farkl: tiir 6zelligine sahip agaglar {izerinde yapilan termal kamera analizlerinde giiney bakar
cephesindeki ylizey sicakliginin daha yiiksek oldugu belirlenmistir. Bu durumun genellikle
giineslenme agis1 ve etki yiizeyi ile iligkili oldugu saptanmistir. Nitekim yapilan bir ¢caligma da
yoneyin ve agag tiirlerinin termal kamera ile analizinde farkli sicaklik degerlerine sahip oldugu
analiz edilmistir (Kong et al., 2017; Irmak et al., 2018). Gillner et al. (2015) tarafindan yapilan
bir calismada da agag tiirlerinin ve yaprak yiizey Ozelliklerinin ortamin sicaklik degerlerini
etkiledigi saptanmistir. Bu ¢aligmada yapilan dl¢iim sonuglarinda yiizey sicakliginda en yiiksek
deger 30.3 °C ile ibreli bitki olan sarigama ait olur iken, en diisiik deger 20.5 °C ile adi
akcaagactan elde edilmistir. ibreli bitkilerin her dem yesil 6zelligi disinda kapladig1 yaprak yiizey
miktarinin da fazla olmasi bunda 6nemli bir etken olarak belirlenmistir (Tan et al., 2017; Irmak
et al., 2018). Agaglarin kuzey yoneyli analizlerinde minimum sicaklik degeri 20.5 °C ile adi
akcaagaca ait iken, en yiiksek ylizey sicaklig1 23.6 °C ile sarigama ait bulunmustur. Yapilan bir
aragtirmada da yesil alan miktar1 ve siklig1 arttik¢a riizgarin hareketinin kisitlandigi belirlenmistir
(Haase et al., 2017). Ozellikle agaglarin yiizey sicakligini etkileyen faktdrlerden birisi yaprak
ozellikleri olarak degerlendirilmistir (Armson et al.,2012).

Giiney yoneyli agaglarin yiizeysel sicaklik analizinde en diisiik sicaklik degeri 20.5 °C ile adi
akcgaagaca ait iken bunu 20.8 °C ile giimiisi ak¢aagag takip etmistir. Genel olarak bakildiginda
ibreli agag tiirlinde yiizey sicakliklarinin daha yiiksek oldugu saptanmistir. Bunun ise yaprak
ozelliginden kaynaklandig1 ongoriilmiistiir. Nitekim yapilan bir arastirmada da ibreli bitkilerde
sik1 yaprak dokusundan dolay: riizgar sirkiilasyonunun diisiik oldugu ifade edilmistir (Hsieh et
al., 2016; Yilmaz et al., 2017; Yilmaz et al., 2019). Agaclara yapilan termal kamera analizlerinde
genellikle giliney yoneyli agac ylizeylerinin kuzeye gore daha sicak oldugu belirlenmistir.
Sarigam agacinin kuzey ve giiney yoneyi arasinda maksimum yiizey sicakliginda 4,8 °C fark
oldugu ve giineyin sicak oldugu belirlenmistir. Benzer sonug olarak ise, agaclarin tam gilinese
maruz kalan alanlarin yiizey sicakliklarinin, agaglarin golgeledigi alanlarindakinden 15,2 K'ye
kadar daha sicak oldugu saptanmistir (Gillner et al., 2015)

SONUC

Stirdiirtilebilir kentsel tasarim ve termal konforlu dis mekan tasarim kriterleri {izerine yogun
arastirmalar yapilmaktadir. Kentsel tasarim g¢alismalarinda mikro iklim verileri kullanilarak
mekanin termal konforunun iyilestirilebildigi goriilmektedir. Bu amagla alanin dogal 6zellikleri
dikkate alinarak yapilan tasarimlarin, ortamin termal konfor kosullarini canlilar i¢in daha iyi hale
getirebildigi ifade edilmektedir. Erzurum Kenti ic¢in farkli aga¢ tiirlerinin yilizey sicaklik
analizleri yapilmis ve agaglarin yaprak ozelliklerinin sicaklik tizerinde etkili oldugu saptanmustir.
Yaprak ylizeyi veya yogunlugu arttikga, buna bagli olarak ylizey sicakliginda artigi analiz
edilmistir. Bununla birlikte agaclarin tiir 6zelliklerinin de yiizey sicakligini etkiledigi termal
kamera analizleri ile belirlenmistir. Genel olarak yapilan analizlerde giiney yonelimin yiizey
sicakliklarinin daha yiiksek oldugu belirlenmistir.

Yasam alanlarinda dis mekan termal konfor kosullarinin iyilestirilmesi i¢in agaclarin yiizey
sicaklik ozelliklerinin dikkate alimmasi gerektigi saptanmistir. Yerel yonetim veya yapilan
agaclandirma c¢aligmalarinda bu Ozelliklerin g6z Onilinde bulundurulmas: gerektigi
vurgulanmistir.
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OZET

Termal kameralar iist diizey teknolojide kullanilan araglar olarak bilinmektedir. Kullanim
alanlar1 oldukca genis olan termal kameralar ¢esitli alanlarda veri elde etmek icin
kullanilmaktadir. Termal kameralar askeri, endiistriyel, saglik, tarim, futbolda oyuncu sagligi
degerlendirmesinde ve daha bircok sektorde kullanilmakta oldugu gibi peyzaj mekanlarinin
analizinde de kullanilmaktadir. Bu ¢aligmada termal kameranin dis mekan peyzaj tasarim
alanlarinda nasil kullamldig iizerinde durulmustur. Ozellikle son yillarda kentsel mekanlarda
artan niifusa bagli olarak ortaya ¢ikan ¢arpik yapilasma, gecirimsiz ylizeylerin artmasi ve yesil
alanlarin azalmasi iklim degisikligi sorununu ortaya ¢ikartmistir. Kentlerin ¢evresindeki kirsal
alanlara gore daha sicak olmasi gergegi de Kentsel Is1 Adast (KIA) fenomenini ortaya
cikartmistir.  Ozellikle dis mekan termal konforunun artirilmasi veya iyilestirilmesi
kapsamindaki calismalar olduk¢a genis yelpazeden yiiriitilmektedir. Bu calismanin temel
amaci, termal kameralarin sundugu gorsellestirme imkani sayesinde peyzaj tasariminda sicaklik
dagiliminin analiz edilmesi ve daha verimli, iklim dostu ¢dziimler iiretilmesine katki
saglamaktir. Insanlarin genellikle rekreasyonel amagh kullandiklari yesil alanlar ve bunlarin
tasarim kriterleri iklim degisikligi etkilerinin en aza indirgenebilmesi i¢in peyzaj tasarim
kriterlerine ihtiya¢ duyulmaktadir. Bu c¢aligmalarda kullanilan manuel odaklamali, uzun dalga
kizilotesi Optris® PI-450 marka termal kameralar ile yapilan ¢alismalar degerlendirilmistir.
Termal kamera analizlerinin sonuglari degerlendirilerek peyzaj tasarim kriterlerinin
belirlenmesi hedeflenmistir. Siirdiiriilebilir kentsel tasarimlar, ekosistem, iklim degisikligi gibi
etkilerde peyzajin nasil bir rol oynadig1 termal kamera kullanilarak yapilan aragtirmalar ile
siniflandirilmistir. Bu konuda yapilan c¢alismalar analiz edilerek peyzaj donati elemanlari,
agaclar, agacgciklar, c¢alilar ve yer Ortiicii bitkilerin termal kamera ile analizleri
gruplandirilmistir. Yapilan arastirmalar incelendiginde termal konforu iyilestirme ve iklim
degisikligini azaltmada peyzajin roliinlin olduk¢a 6nemli oldugu sonucuna varilmistir. Bu
konuda yapilan arastirmalar gosteristir ki; peyzaj diizenlemelerinde doganin sesine kulak
vermek ve o alanin 6zelliklerini dikkate almak, termal konforlu dis mekan tasarimlari igin bir
gerekliliktir. Termal kamera verilerinin tasarim siireclerine entegre edilmesi, tasarim
kararlarmin bilimsel verilere dayandirilmasini saglayarak daha etkili ¢6ziimler liretmesini
miimkiin kilacagi dngdriilmiistiir. Kentsel 1s1 adasi etkisini iyilestirme ve stirdiiriilebilir yasam
alanlar1 olusturma hedefiyle yiiriitilen bu tip arastirmalar, tasarim ve planlama meslek
disiplinleri arasinda dnemli bir koprii kurmay1 amaglamaktadir.
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Anahtar Kelimeler: Termal kamera, Kentsel Is1 Adas1 (KIA), iklim degisikligi, peyzaj tasarim
kriterleri.

ABSTRACT

Thermal cameras are recognized as tools used in high-end technology with a broad range of
applications. Thermal cameras are employed in various fields to obtain data, including military,
industrial, healthcare, agriculture, assessment of player health in football, and many other
sectors, as well as in the analysis of landscape spaces. This study focuses on the use of thermal
cameras in outdoor landscape design areas. Particularly in recent years, issues such as urban
sprawl, the increase in impervious surfaces, and the decrease in green spaces due to the growing
population in urban areas have highlighted the problem of climate change. The fact that cities
are warmer than their surrounding rural areas has also led to the Urban Heat Island (UHI)
phenomenon. Research aimed at improving or enhancing outdoor thermal comfort covers a
wide spectrum. The primary aim of this study is to analyze temperature distribution in landscape
design using the visualization capabilities provided by thermal cameras, contributing to the
development of more efficient and climate-friendly solutions.

The green spaces that people typically use for recreational purposes and their design criteria
require landscape design principles to minimize the effects of climate change. This study
evaluates the research conducted with manual focus, long-wave infrared Optris® PI-450
thermal cameras. The results of thermal camera analyses are assessed to establish landscape
design criteria. Research on the role of landscape in sustainable urban designs, ecosystems, and
climate change has been categorized through studies utilizing thermal cameras. By analyzing
these studies, the thermal camera analyses of landscape features such as landscape elements,
trees, shrubs, and ground cover plants have been grouped. The research indicates that landscape
plays a significant role in improving thermal comfort and mitigating climate change.

The studies in this field show that paying attention to nature and the characteristics of the area
in landscape design is essential for thermally comfortable outdoor designs. Integrating thermal
camera data into the design process is expected to enable more effective solutions by basing
design decisions on scientific data. Research aimed at improving the urban heat island effect
and creating sustainable living spaces seeks to establish an important bridge between design
and planning disciplines.

Keywords: Thermal camera, Urban Heat Island (UHI), climate change, landscape design
criteria.

1. GIRIS

Siirdiiriilebilir kentsel tasarim ¢alismalari i¢in mekana ait dogal verilerin kullanilmasi oldukca
onemli olarak degerlendirilmektedir. Akademik ¢alismalarda dis mekan termal konforlu mekan
tasarim c¢alismalar1 i¢in mikro iklim verilerinin kullanilmasi hizla artmaktadir. Bu amacla
termal kamera ylizey sicakliklarinin belirlenmesinde fakli meslek disiplinlerinde yaygin olarak
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kullanilmaktadir. Termal kameralar, nesnelerin yiizey sicakliklarin1 Olgerek bu bilgileri
gorsellestiren cihazlardir. Insan goziiniin algilayamadig kizilotesi radyasyonu kullanarak
cevredeki nesnelerin sicaklik dagilimlarini harita gibi goriintii olusturur. Normal kameralar
gorlintiiyli 151k sayesinde olustururken termal kameralar goriintliyii 1s1  sayesinde
olusturmaktadir (Aslan, 2016).

Calisan ve Tiirkoglu (2011) termal kameray1 tanimlarken, elektromanyetik dalgalar kizil6tesi
bolgesinde radyasyonu algilayarak goriintii olusturan bir cihaz oldugunu belirtmektedir.
Sicaklik farkliliklarini gérmek i¢in kullanilmaktadir ve goriintiiyii 151k olarak degil, nesnelerin
yaydig1 termal radyasyon olarak tanimlamaktadir.

Termal kamera canlilari, viicutlarinin ¢ikardigi 1s1 sayesinde gormektedir. Termal kameranin
Ozelliklerine gore en diisiik ve en yiiksek sicaklik algilama dereceleri degisiklik gostermektedir.
Termal kamera ile temassiz sicaklik dl¢limii termal kamerayla ¢ekilen 1s1 fotograflar: ¢ok sicak
noktalar1 agik renkle, soguk noktalari ise koyu renkle gostererek problemin kaynagini kolayca
bulmada yardimci olmaktadirlar (Calisan ve Tiirkoglu, 2011). Mavi en soguk, kirmizi ise en
sicak bolgeleri gostermektedir. Bu renk skalasi cihazin 6zelligine gore ayarlanmakta ve
yapilacak arastirmaya gore de degistirilebilmektedir.

Tarimsal alanlardan, askeri alanlara, saglik sektoriinden planlama alanina kadar ¢ok genis
kullanim yelpazesine sahip termal cihazlardir. Bu caligmada amag, termal kamera kullanim
alanlar1 hakkinda yapilan ¢alismalar1 derlemektir. Bu nedenle termal kamera ve kullanimlar
hakkinda asagidaki agiklamalara yer verilmistir.

2. Termal Kamera Cesitleri
Kullanim alani &zelliklerine gore farklilik iceren termal kamaralar bulunmaktadir. Bu alanda
kullanilan termal kameralar:
a-Tasmabilir El Tipi Termal Kameralar
b-Sabit Tip Termal Kameralar
c- PTZ (Pan-Tilt-Zoom) Termal Kameralar
d-Termal Kamerah Dron
e-Endiistriyel Tip Termal Kameralar
f- Uzun Menzilli Termal Kameralar
0-Gece Goriislii Termal Kameralar

Farkl1 alan ve amagclar i¢in kullanilan termal kameralara ait gorseller ve agiklamalar sirasi ile
asagida verilmistir (Sekil 1).

a. Tasinabilir El Tipi Termal Kameralar
Genellikle yangin sondiirme, giivenlik ve arama kurtarmada kullanilmaktadir.

b. Sabit Tip Termal Kameralar
Genellikle binalarin ve alt yapr sistemlerinin uzaktan izlenmesinde kullanilmaktadir.
c. PTZ (Pan-Tilt-Zoom) Termal Kameralar
Giivenlik, sinir gdzetimi, arag takibi ve insan takibi gibi alanlarda kullanilmaktadir.
d. Termal Kamerali Drone
Arama kurtarma, kesif, yangin kontrolii, giivenlik ve tarim alanlarinda kullanilmaktadir.
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e. Endiistriyel Tip Termal Kameralar
Sicaklik 6l¢iimii, kalite kontrolii, ariza tespiti, bakim ve onarim gibi endiistriyel alanlarda
kullanilmaktadir.
f.  Uzun Menzilli Termal Kameralar
Simir giivenligi, gemi takibi, arag takibi, helikopter takibi gibi alanlarda kullanilmaktadir.
0. Gece Goriislii Termal Kameralar
Askeri, glivenlik ve arama kurtarma gibi alanlarda kullanilmaktadir.

2. Termal Kamera Kullanim Alanlar:

Askeri Alanda: Askeri alanlarda termal kamera, gece goriis diirbiini, isaretleme ve
gorilintiileme cihazlart gibi sistemler kullanilmaktadir. Termal kameralar canli varliklarin
tespitinde askeri uygulamalarin 6nemli temelini olusturmaktadir (Karakog¢ ve Asal, 2017;
Kosikowski and Suszynski, 2011).

Endiistriyel Alanda: Endistriyel tesislerde termal kameranin kullanilmasi olasi kazalari,
yangin, 1sinma gibi cihazlara zarar verecek sorunlari dnceden belirleme firsati sunmaktadir.
Endiistriel alanda kullanilan cihazlarda termal kameralar ile izlenmektedir(Aslan, 2016).

Tarim Alaninda: Son yillarda tarimsal iiretim yapilan alanlarda, diger sistemlere gore hem hizl
hem daha ekonomik olan insansiz hava araglar1 kullanilmaya baslanmistir. insansiz hava
araglarina termal kameralar monte edilerek tarim arazilerinde 6l¢iimler yapilmaktadir (Akkamis
ve Caligkan., 2020). Termal goriintiilleme uzun yillardan beri tarimda bir 61¢tim yontemi olarak
kullanilmaktadir. Hem yerden hem de havadan sicaklik dagilimina iliskin gilivenilir veriler
saglamaktadir. Bu araclar bitki durumu inceleme, hastalik ve zararli tespiti, bitkisel stres, verim
tahmini, besin maddesi eksikligi, yabanci ot tespiti, topragin nem durumu gibi islemlerde
geleneksel olarak yapilan yontemlere gore daha hizli, ekonomik ve daha verimi sekilde elde
edilmektedir (Garcia-Tejero et al., 2018; URL-2).

Lig =

P

Tasinabilir El Tipi Kamera Sabit Tip Termal Kamera PTZ(Pan-Tilt-Zoom)Termal
Kamera
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Termal Kamerali Drone Endiistriyel Tip Termal Kamera | Uzun Menzilli Termal Kamera

Gece Gorlislii Termal Kamera

Sekil 1. Termal kamera gorselleri

Saghk Sektoriinde: Termal kamera saglik sektoriinde ¢ok yaygin olarak kullanilmaktadir.
Birgok hastaligin belirlenmesinde ¢ikartilan 1s1 dagilimina gore lokasyon belirlenmesinde
yaralanmak gibi bir ¢ok tibbi alanda kullanilmaktadir (Okal, 2019; Diizgiin ve Aslan, 2022).
Bununla birlikte veterinerlikte de hayvan hastaliklar1 teshisinde termal kamera kullanilmaktadir
(Diizgiin ve Or, 2009). Ozellikle COVID-19 salgin hasatliginda da yaygin olarak kullanilmistir
(Sekil 2).

Sekil 2. Saglik alaninda kullanima ait gorsel

Elektrik Tesislerinde: Termal goriintiileyiciler en yaygin olarak elektrikli sistemlerin
saglamligini incelemek i¢in kullanilmaktadir (Calisan ve Tiirkoglu, 2011).

Termal kameralar ve otomasyon yazilimi kullanilarak, cihaz arizalar1 ve giivenlik ihlalleri, gece
veya glindiiz, uzaktan izleme konumunda her zaman tespit edilebilir (URL-3).
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Termal goriintiileme ile ariza ve durum tespiti yapmak miimkiindiir. Elektrik devreleri lizerinde
gergeklestirilen termal goriintiilemede, tlizerinden akim gecen kisimlar sicak, herhangi bir
arizadan dolay1 akimin kesildigi kisimlar ve sonrasi ise soguk goriineceginden sorunun nerede
meydana geldigi tespit edilebilmektedir (Aslan, 2016).

Denizcilik Sektéoriinde: Bugiin okyanuslar ve denizlerde yapilan tagimacilik faaliyetlerinde
giivenligin saglanmasinda kullanilmaktadir. Yolcu ve yiik gemileri ile limanlarda giivenlik
amagl termal kameralardan yararlanilmaktadir (Raymond, 2006). Bu nedenle denizcilikte,
¢ogu deniz araclar1 gece goriis ve glivenlik amaciyla termal kamera kullanmaktadir (Aslan,
2016; Akga, 2021).

Miihendislik Alaminda: Binalardaki 1s1 kaybinin denetlenmesinde, tesisat uygulamalarinda 1s1
kaybi denetlenmesinde, havalandirma sistemi arizalarinda, mekanik bozulma ve asinma
tespitinde vb. gibi birden fazla miithendislik alaninda kullanim gostermektedir (URL-5).

Dogal Afetlerde: Arama kurtarma operasyonlarinda kaybolmus kisilerin veya felaket
bolgelerindeki magdurlarin tespiti i¢in termal kameralar kullanilabilir. Termal kameralar, gece
veya kotii hava kosullarinda dahi sicaklik farkliliklarini algilayarak kurtarma operasyonlarina
yardimct1 olabilmektedir (URL-4, URL-5).

Havacilik Sektoriinde: Ugaklarin 1s1 kayiplarini tespit etmek ve motordaki sorunlari tespit
etmek i¢in kullanilir. Ayrica gece uguslarinda yolcu giivenligi i¢inde kullanilabilir (URL-1).

Yangin Sondiirmede: Orman yanginlar1 veya yapisal yanginlar gibi olaylarda termal dronlar,
yanginin yayilma alanini belirleme ve yangin yerindeki sicak noktalari izleme konusunda
yardimci olabilir. Boylece aninda alana miidahale edilebilmektedir (URL-4).

Giivenlik Sistemlerinde: Hirsiz, yangin veya tehlikeli herhangi bir durumda giivenlik
gorevlilerine dogru sinyaller vererek hizli miidahale edilmesine yardimci olur. Kamuda, bina
giivenliklerinde, askeri alanlarda ve ¢ogu sektorde giivenlik amaciyla ve giivenlik sistemlerinde
kullanilmaktadir (URL-1).

Ara¢ Arizalarinda: Oto ekspertize 6zel gelistirilen termal kamera ve termal kameranin yazilimi
ile aracin kaporta ve boyasinda kontroller yapilmaktadir. Termal kamera kontrolleri ile aragta
daha 6nceden yapilan herhangi bir kesme/ekleme/kaynak gibi iglemin tespiti artik ¢ok daha
kolay ve hizli bir bigcimde gerceklestirilebilecek. En 1yi is¢ilikle bile yapilan bu tarz tamir
islemleri ¢cok rahat bir sekilde tespit edilebilecek. Bunun yani sira, aracin cam rezidanslari,
koltuk 1sitmasi, direksiyon 1sitmasi vb. ayn1 mantikla ¢alisan ve gozle kontrol edilmesi zor olan
noktalar da artik termal kamera ile hizli bir sekilde kontrol edilebilecek ve olasi sorunlar
kolaylikla tespit edilebilmektedir (URL-6).

Enerji Sektoriinde: Konutlarda 1sinma ve sicak su amagli tiiketilen enerjinin toplam tiiketim
icindeki pay1 goz oniline alindiginda, bu alanda enerjinin verimli kullanilmasi sonucu énemli
miktarlarda enerji tasarrufu elde edilebilecegi goriilmektedir. Is1 enerjisi kayiplari, kestirimci
bakim, mekanik asinma ve depolarin doluluk oranlar1 termal kamera ile tespit edilebilir.
Enerji uygulamalarinda termal kameralar;

e Binalardaki 1s1 kaybinin denetlenmesi,

e Tesisat uygulamalarinda 1s1 kaybinin denetlenmesi ve
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e Havalandirma sistemi arizalarinin bulunmasinda hizli, tahribatsiz ve dogru veriler elde
edilebilmektedir (Aslan, 2016).

Insaat Sektoriinde: Ozellikle insaat sektoriinde yapilarda termografi yalitimmi ve
performansini belirlemek i¢in kullanilmaktadir. Enerji tasarrunun saglanmasinda &nemli
katkilar sunabilmektedir. Yalitim esas olarak bina i¢inde hem kazanim hem de kayip olabilen
1s1 transferini kontrol altina almak igin kullanilabilmektedir (Berkmen, 2001; Calisan ve
Tirkoglu, 2011).

Termal goriintiileme bir binada pencereler, sagaklar veya uygun olmayan bigimde yalitilmig
duvarlar gibi alanlarin civarindaki 1s1 kaybini kontrol etmek i¢in kullanilabilir (Berkmen, 2001).

Spor Karsilagsmalarinda: Termal kameralar spor miisabakasinin 6ncesinde, esnasinda ve
sonrasinda oynayan biitiin oyuncularin cilt saghigim1 ortalamalarim1  karsilastirmada
kullanilmistir. Antrenman siirecinde yaralanmalar1 6nlemek igin termal kameranin yardimci
olabilecegi sonucuna varilmistir (Yiiksel ve Kogak, 2024). Ozellikle futbol maglarinda 1s1
haritasinin elde edilmesinde yararlanilmaktadir. Elde edilen gorselde kirmizi rengin
yogunlastig1 yer fiziki hareketliligin en yogun oldugu yeri gostermektedir.

Peyzaj Uygulamalarinda: Cevre korumada su kaynaklari, orman alanlari ve diger dogal
alanlarin izlenmesi ve cevresel degisikliklerin tespiti i¢in termal dronlar kullanilabilir. Peyzaj
tasarimindaki ilkelerden renk ve sicaklik varyasyonlarmi vurgulayarak estetik degerleri
arttirabilir. Gorsel olarak cekici ve ayn1 zamanda konforlu alanlar olusturulmasini saglarlar
(Jones, 1999; Camoglu ve dig., 2019).

Termal kameranin peyzaj mimarliginda ve peyzaj alanlarinda kullanilmasi, tasarimlarin daha
stirdiiriilebilir, verimli hale gelmesini saglar. Bakimi kolaylastirir ve dogru bakim tekniklerini
uygulanir. Cok fazla veri analizleri ile dogru tasarim yapilmasina katkida bulunur. Dogayla
uyumlu siirdiiriilebilir planlama ve tasarim hedefine ulasmak 6nemli goriilmektedir.

» Yesil Alan Tasarimi

Yesil alan tasarimlarini en iyi duruma getirmek i¢in kullanilabilir. Bitki Ortiisii, agaglar ve
calilar gibi unsurlarin termal 6zelliklerini inceleyerek peyzaj mimarliginda tasarim siireglerine
yardim eder. Alanin 1s1 durumuna goére de ne kadar yesil alan tercih edilip edilmeyecegine
yardim edebilmektedir (Sekil 3).

» Bitki Saghgi ve Bakimi
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Termal kameralar bitkilerin sicaklik degisimlerini izleyebilir ve bu degisimler genellikle bitki
saghigint etkiler. Bitkilerde olast stres, hastalik veya su eksikligi gibi sorunlar1 erken agamada
tespit edip bitkinin saglikli biiyiiyiip yetismesine yardimci olabilmektedir (Anasta et al., 2021).

» Sulama ve Su Stresi

Bitkilerin su ihtiyaglarini belirler ve su kullanimini azaltip su tasarrufu saglayabilir, bitkideki
su stresini belirleyebilir, ¢evresel siirdiiriilebilirligi arttirmaktadir (Carrasco-Benavides et al.,
2020).

» Aydinlatma Planlamasi

Termal kameralar, digs mekan aydinlatma sistemlerinin etkinligini 6l¢ebilir ve optimize edebilir.
Gece aydinlatmasini etkin bir sekilde planlayarak enerji tasarrufunu arttirabilmektedir.

> Cevresel Faktirlerin Incelenmesi

Termal kameralar, ¢evresel faktorleri (toprak sicakligi, sicaklik kosullar) inceleyerek peyzajin
genel sagligin1 degerlendirebilir ve c¢evresel etkileri géz Oniinde bulundurarak tasarimin
planlanmasina; bitki ve ¢evre bakiminin yapilmasina katki sunabilmektedir.

> Yapisal Sorunlarin Incelenmesi

Peyzajdaki yapisal dgelerin (bina, donati elemanlari, kopriiler, oturma birimleri, ¢op kutular
vb.) izlemesine ve bunda sorun varsa sorunlari tespit edebilir. Peyzaj tasarimlarini da bu
gergevede gergeklestirilmesine olanak saglayabilmektedir (Sekil 4).

TR e SCOMPOSITE
; il e

ANALYZES OF EASTERN FACADE
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|/-NA | >

Sekil 4. Yapilarin termal kamera ile dis yiizey sicaklik analizi (Mutlu et., al., 2018)
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» Peyzaj Estetigi ve Planlama

Peyzaj tasarimindaki ilkelerden renk ve sicaklik varyasyonlarini vurgulayarak estetik degerleri
arttirabilir ve gorsel olarak c¢ekici ve ayni zamanda konforlu alanlar olusturulmasini
saglayabilmektedir.

» Tarim ve Bahcecilik

Bitki saglhigint ve biiyiime kosullarini izleyebilir ve bahge tasariminda dogru bitki
konumlandirmast ve bakimi i¢in kullanilabilir (Sekil 5).

=y e e—

Sekil 5. Tarim alanlarinda termal kamera kullanimi (URL-16)

2.2 Siirdiiriilebilir Tasarim ve Ekosistem

Peyzajin siirdiiriilebilirligini ve ekosistem sagligini degerlendirmek i¢in kullanilabilir. Bu
kameralar, su kaynaklari, toprak kalitesi ve bitki ortiisii lizerindeki degisikleri izleyerek cevresel
etkileri degerlendirip veriler elde edilebilmektedir (Tohum, 2011).

2.3 Kentsel Is1 Adas1 Etkileri

Peyzajin siirdiiriilebilirligini ve ekosistem sagligin1 degerlendirmek i¢in kullanilabilir. Bu, yesil
alanlar ve agik su yiizeylerinin kentsel 1sinma etkilerini azaltmak i¢in nasil tasarlanabilecegini
anlamak amaciyla arag olarak kullanilabilir (URL-17).

Seralarda Is1 Kayb1 Belirlemesi: Seralarda 1s1 ¢ok 6nemli etki oldugu gibi 1s1 kayb1 da 6nemli
bir sorundur. Is1 kaybinin hizli ve dogru tespiti i¢in termal kameralar kullanilabilir (Cayli ve
dig., 2016).

Iklim Degisikligi: Yesil alanlarm iklim degisikligine pozitif yonden etkiledigi bilinmektedir.
Termal kameralar yesil alanlarin iklim degisikligindeki etkisini gosterebilmektedir (URL-12).

Termal Konfor Calismalari: Termal konfor, bir ortamin sicaklik, nem, hava hareketleri ve 151k
gibi faktorlere bagl olarak insanlarin rahat hissetme durumunu ifade eder. Termal konforun
saglanmasi, insanlarin saglik, performans, memnuniyet ve enerji verimliligi agisindan olumlu
etkilerde bulunabilir. Termal kameralar termal konforun saglanmasinda 6nemli veriler
saglamaktadir (Zengin ve dig.,2019).
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3. SONUC

Termal kameralar, yiizey sicakliklarinin algilanmasi ve gorsellestirilmesi noktasinda genis bir
kullanim yelpazesine sahiptir. Gelisen teknolojiyle birlikte ¢esitli sektdrlerde yaygin bir sekilde
kullanilmaya baslanmistir. Askeri, endiistriyel, tarim, saglik, enerji, insaat ve gilivenlik gibi
bir¢ok alanda termal kameralar, tespit ve analiz siireglerinde dnemli bir rol oynamaktadir. Bu
kameralar, 6zellikle yangin sondiirme, arama kurtarma, sinir giivenligi, gece goriisii gibi zor
sartlarda 6nemli olmaktadir.

Peyzaj uygulama ¢alismalar1 agisindan ise, ¢evre izleme, bitki saglhigi degerlendirmesi, sulama
optimizasyonu ve termal konforun saglanmasi gibi ¢ok yonlii alanlarda siirdiiriilebilir ve verimli
tasarimlarin gerceklestirilmesini saglamaktadir. Bitkilerin su stresi, hastalik tespiti gibi
durumlarda da erken uyari saglayarak, daha etkili bakim ve yonetim stratejilerinin
uygulanmasina olanak tanimlanmaktadir. Bununla birlikte, termal kameralar yesil alanlarin
iklim degisikligine olan etkisini analiz edebilmesinde ve kentsel 1s1 adasi etkisini azaltmaya
yonelik siirdiiriilebilir ¢dzlimler iiretebilmekte kullanilmaktadir.

Genel olarak, termal kameralar teknolojinin gesitli alanlarda sagladig:1 katkilarla yalnizca
verimliligi artirmakla kalmaz, ayn1 zamanda giivenlik, konfor ve siirdiiriilebilirlik gibi 6nemli
kavramlara da hizmet etmektedir. Bu teknolojinin daha genis kullanim alanlar1 kesfedildikge,
gelecekte daha inovatif ¢oziimler sunmasi beklenmektedir.
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ABSTRACT

Chemotherapy is a method used in cancer treatment to stop or slow down the growth of quickly
growing and dividing cancer cells. Chemotherapy aims to treat cancer or ease cancer symptoms.
Cancer treatment is used to reduce the chance of cancer returning and to stop or slow its growth.
It is used to ease chemotherapy symptoms and shrink tumors that cause pain and other

problems.

While some patients are treated with chemotherapy alone, the majority of patients are treated
with chemotherapy along with other cancer treatments. The type of treatment to be applied is
decided by looking at the type of cancer, its spread, if so, where it has spread, and whether the
patient has any other health problems.

Although chemotherapy gives good results when administered together with chemotherapy
drugs, multidrug resistance may develop in cancer cells undergoing chemotherapy treatment.
In this case, cancer cells resist chemotherapy treatment and suddenly begin to grow. Multidrug
resistance mechanism may develop with increased release of the drug out of the cell. Thus, drug
absorption and intracellular drug concentration in these cells decrease.

Nanotechnological developments have led to the emergence of successful nanomedicines that
are effective in different tumor types in cancer treatment, have high anticancer activity and have
mild side effects. Nanomedicines can be effectively produced target-specifically by modifying
the ligand. Due to this approach, drug-loaded nanoparticles can increase the effectiveness of
chemotherapy treatment by being effective in eliminating multidrug resistance and increasing

drug effectiveness in resistant cells.

Keywords: Chemotherapy, Cancer Treatment, Multidrug Resistance, Nanomedicine,
Nanoparticles.
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INTRODUCTION

Cancer is a genetic disease that occurs as a result of somatic mutations in DNA at the cellular
level caused by external factors and genetic changes. Genetic mutations that occur are usually
irreversible (Gupta & Prakash, 2014). Genotoxic effects that cause DNA destruction or cellular

mutations can have a direct or indirect effect (Moorthy et al., 2015).

There is a relationship between tumor formation and oxidative damage. Oxidative stress causes
DNA damage by affecting the formation of free radicals. Free radicals can cause base mutations,
cross-linking in DNA, DNA strand breaks and chromosomal breaks (Calle et al., 2003).

Developments in the field of nanotechnology show that nanomedicines targeting cancer cells
can play a role in increasing the effectiveness of chemotherapy. By optimizing the size and
surface properties of nanomedicines, they minimize systematic toxicity as target-specific drug
carriers and provide more effective treatment results (Reddy & Couvreur, 2011).

CURRENT TREATMENT METHODS FOR CANCER
Chemotherapy

Chemotherapy aims to stop cancer cells from dividing rapidly, or to slow down the rate at which
they divide. The aim of chemotherapy is to treat cancer or relieve cancer symptoms. In the
treatment phase, chemotherapy is used to reduce the likelihood of cancer returning, slow its
growth (if possible, stop it). Chemotherapy can be used to relieve symptoms by shrinking
tumors that cause pain and other problems (Ashrafizadeh et al., 2020).

Hormone Therapy

Hormone therapy slows down or stops the growth of cancer that is trying to grow using
hormones. Hormone therapy is also called hormonal therapy or endocrine therapy. Hormone
therapy is usually applied in combination with other cancer treatment methods in the treatment

of prostate and breast cancers.

Hormone therapy causes various side effects because your body's ability to produce hormones
is blocked or there are changes in the behavior of hormones. Side effects seen in men with
prostate cancer include hot flashes, weak bones, diarrhea, nausea, fatigue, while side effects
seen in women with breast cancer include hot flashes, menstrual cycle changes, nausea, mood

swings, and fatigue (Salzano et al., 2019).
Immunotherapy

Immunotherapy is a type of treatment that helps the immune system in the treatment of cancer.
The immune system, which helps our body fight infections and other diseases, consists of white
blood cells and the organs and tissues of the lymphatic system.
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Some cancer cells can escape the immune system. They can undergo genetic changes and have
proteins on their surfaces that block immune cells. They can affect the immune system's

response to cancer cells by differentiating healthy cells around the tumor (Johdi & Sukor, 2020).
Different immunotherapy methods are used in cancer treatment (Table 1).

Table 1. Immunotherapy methods and functions
Method Function

e These are drugs that block immune
Immune checkpoint inhibitors )
checkpoints.

It increases the fighting ability of T cells in
T cell transfer therapy treatment
cancer treatment.

They are laboratory-designed immune
Monoclonal antibodies system proteins that have the ability to bind
to specific sites on cancer cells.

. It increases the immune response in cancer
Treatment vaccines
cells.

It increases the immune system's response to
Immune system modulators
cancer.

Radiation Therapy

In radiation therapy or radiotherapy, high doses of radiation are applied to kill cancer cells and
shrink tumors. Radiation is applied in low doses to view the inside of the body. When radiation
therapy is applied in high doses, it kills cancer cells and causes DNA damage. Cells with
damaged DNA cannot divide and die. In radiation therapy, DNA damage can take days or weeks
to occur. Therefore, cancer cells continue to die even after weeks or months of treatment (Mottet
et al., 2017).

Stem Cell Transplant

Stem cell transplantation is the process of restoring blood stem cells that have been destroyed
by high-dose chemotherapy or radiation therapy in cancer treatment. Stem cells can differentiate
into different types of blood cells (Table 2).

Table 2. Cell types and their functions

Cell Type Function
i It is part of the immune system and helps the
White blood cells . .
body fight infection.
Red blood cells It carries oxygen to all parts of the body.
Thrombocytes It helps blood clotting and prevent bleeding.
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Leukemia, lymphoma, multiple myeloma, and myelodysplastic syndromes that affect blood
cells are usually treated with stem cell transplants. Stem cell transplants can also be used for
neuroblastoma, testicular cancer, germ cell tumors, recurrent brain tumors in children, and
autoimmune diseases (Alnasser et al., 2023).

Surgery

Surgery may be preferred for removing cancer from the body, depending on the type of cancer
and how advanced it is. Surgery can remove the entire tumor or a portion of the tumor. In cases
where it is not possible to remove the entire tumor, removing a certain portion can help increase
the effectiveness of other treatments applied simultaneously. Surgery can be performed using
local, regional, or general anesthesia. Local anesthesia causes loss of sensation in a small area
of the body, while regional anesthesia causes loss of awareness in larger areas of the body such
as the arms and legs, and general anesthesia causes loss of awareness and a deep sleep (Ginzberg
et al., 2024).

Targeted Therapy

Targeted therapy is a treatment method that targets proteins responsible for cancer growth,
division, and spread. Targeted therapy commonly uses small molecule drugs or monoclonal
antibodies. Monoclonal antibodies target cancer cells, marking them and allowing the immune
system to better recognize them. Some monoclonal antibodies also play a role in stopping
cancer cells from growing or carrying toxins to cancer cells, which can help destroy the cells
(Lee et al., 2018).

CHEMOTHERAPY TREATMENT

Chemotherapy can be used as the sole treatment for most types of cancer, or it can be used in
conjunction with other cancer treatments. The types of treatments to be applied depend on the
type of cancer, its spread, and the patient's other health conditions.

The use of chemotherapy before surgery or radiation therapy to shrink a tumor is called
neoadjuvant chemotherapy. The process of destroying surviving cancer cells after surgery or
radiation therapy is called adjuvant chemotherapy. When chemotherapy is used in conjunction
with other treatments, it can help increase the effectiveness of the treatment and can also be
effective in killing cancer cells that have spread to other areas.

Chemotherapy kills or slows the growth of healthy cells as well as cancer cells. For this reason,
side effects such as fatigue, nausea, hair loss, and mouth sores are seen during chemotherapy.
These side effects usually improve after chemotherapy is stopped (Ashrafizadeh et al., 2020).

NANOMEDICINE APPLICATION IN CHEMOTHERAPY TREATMENT
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Nanodrugs provide significant advantages in the delivery of chemotherapy drugs due to their
high encapsulation efficiency, long circulation time, controlled release and therapeutic effects.
Liposomes, nanoparticles, polymer micelles, polymer drug conjugates, nanosuspensions,

nanoemulsions are the most commonly used nanodrug carriers (Table 3) (Wei et al., 2021).

Table 3. Commonly used current nanodrugs

Nanodrugs Function
) Liposomes are  biofilm-like  structures with  good
Liposomes ) . ) .
biocompatibility and relative stability.
Nanoparticles are particles within the size range from 1 to 1000
Nanoparticles nm and can be loaded with active compounds inside or on the

surface of the polymeric core.

) . Polymeric micelles are nanosized molecules of core—shell
Polymeric micelles
structure.

Polymer drug conjugates are more effective in terms of drug
Polymer-drug conjugates | loading, drug release and stability compared to other
nanocarriers in which drug molecules are encapsulated.

Nanosuspensions are nanoscale aqueous dispersions of insoluble

Nanosuspension , .
. drug particles stabilized by surfactants.
Nanoemulsions are nanostructures in emulsion form, generally
Nanoemulsion containing aqueous and oil phases, with high bioavailability,

high drug stability and low side effects.

Graphenes, gold nanocages, hydrogels, prodrug nanogels,

. microspheres and nanoclusters have shown their effects in the
Other nanocarriers ) . )
simultaneous use of natural active ingredients and chemotherapy

drugs.

CONCLUSION

Cancer continues to be a disease that is still incurable for many patients today. Although
significant progress has been made in the treatment of some types of cancer, resistance to
treatment or recurrence of the disease continue to be obstacles in the treatment process of
cancer. Nanomedicines and ongoing technological developments can play a role in increasing
the effectiveness of current treatments in cancer treatment. In this way, it may be possible to

increase the chance of treatment with better treatment combinations.
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