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Distribution of the papers presented orally at the conference by countries

TURKIYE 22 42,30%
ALGERIA 12 23,07%
ROMANIA 5 9,62%
NIGERIA 4 7,70%
PORTUGAL 4 7,70%
PAKISTAN 2 3,84%
OMAN 1 1,92%
IRAN 1 1,92%
ENDONESIA 1 1,92%
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University of Lagos
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UPSURGE IN PLASTIC POLLUTION DUE
TO COVID-19 PANDEMIC: THREATS,
IMPLICATIONS ON ECOLOGICAL
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ILISKILI FAKTORLER

Lect. Dr. Ferit ARTKIN

Kocaeli Universitesi

SUSTAINABILITY APPLICATIONS OF 3D
PRINTER TECHNOLOGIES IN ADDITIVE
MANUFACTURING TECHNOLOGIES

Lect. Dr. Ferit ARTKIN

Kocaeli Universitesi

SUSTAINABILITY APPLICATIONS IN

THE DESIGN OF WIND TURBINES
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AUTHORS
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Dr. Marius LOLEA
Andrei SARACUT -
ARDELEAN
Dr. Eva Maria BARLA
Dr. Andrea Amalia
MINDA

University of Oradea
Babes-Bolyai University

FUZZY LOGIC MODELING AND
ANALYSIS OF PHOTOVOLTAIC
PLANTS ENERGY AVAILABILITY

Pedro M.M. SILVA
Raul D.S.G. CAMPILHO
Raul D.F. MOREIRA

Universidade do Porto
INEGI

EXPERIMENTAL MECHANICAL AND
FRACTURE CHARACTERIZATION

PROFESSIONAL PERSPECTIVES ON

Dr. Marius LOLEA
Dr. Cornelia ANGHEL-
DRUGARIN

University of Oradea
Babes-Bolyai University

LABOR MARKET OF ENERGY
ENGINEERING GRADUATES IN
ROMANIA
MATERIAL EFFECT ON THE TENSILE

César F.F. GOMES
Raul D.S.G. CAMPILHO
Raul D.F. MOREIRA

Universidade do Porto
INEGI

BEHAVIOUR OF BONDED JOITNS WITH
TUBULAR GEOMETRY
INFLUENCE OF THE NATURE OF

KHELIFI WALID
BENCEDIRA SELMA
ZEGHINA SARA IMENE

UBMA
Annaba University

INDUSTRIAL WASTE - POLYSTYRENE
BEADS - ON PHYSICO-MECHANICAL
CHARACTERISTICS OF ORDINARY
CONCRETE
VALORIZATION OF WOOD WASTE IN

KHELIFI WALID

BENCEDIRA SELMA

UBMA
Annaba University

THE FIELD OF CONSTRUCTION
MATERIALS (ORDINARY CONCRETE)

ZEGHINA SARA IMENE
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Afaf SAKHRI

University Batna

TRADITIONAL MEDICINE USE FOR
THE TREATMENT OF COVID 19

DR. MUHAMMAD
FAISAL

Ministry of Human Rights
Commission

ONTOLOGY SPLINTERING IN
UNSTRUCTURED INFORMATION
IMPLEMENT BY TOP-TECH Al
INSTITUTE

DR. MUHAMMAD
FAISAL

Ministry of Human Rights
Commission

SWAYS OF MOODS AT WORK
MILIEU CONNECTED WITH
COMMUNAL SELF-
DETERMINATION RUBRICS

OLADEJI DANIEL
OLADELE
TAIWO ADETUTU
ODUBANJO
SOBANDE TOBI
OLADIPUPO
SEHRISH MUNSIF
SOLOMON TOSIN

Seneca College of Applied Arts
& Technology
Ahmadu Bello University
Federal University of
Agriculture
Chinese Academy of Sciences
Ladoke Akintola University of

INTERSECTION OF CLIMATE
CHANGE AND INSURANCE
INDUSTRY: IMPLICATIONS AND
WAY FORWARD

OKESHINA Technology
TAIWO ADETUTU
ODUBANJO Ahmadu Bello University
OLADEJI DANIEL Seneca College of Applied Arts ENGAGING SUSTAINABLE
OLADELE & Technology DEVELOPMENT GOALS (SDGs)

SEHRISH MUNSIF
EHINOLA ABIGAIL
OPEYEMI
SOLOMON TOSIN
OKESHINA

Chinese Academy of Sciences

Obafemi Awolowo University

Ladoke Akintola University of
Technology

FOR MITIGATING CLIMATE
CHANGE ISSUES-A PARADIGM
SHIFT!
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MARYAM NOROUZI

Tehran University

KARYOTYPE STUDY OF EPIPACTIS
VERATIFOLIA (ORCHIDACEAE) FROM
IRAN

Boufera IKRAM
Prof. Dr. Chouitah OURIDA

Mustapha Stanbouli of Mascara
University

ISOLATION AND IDENTIFICATION OF
FUNGAL POSTHARVEST OF APPLES IN
WESTERN ALGERIA

Major Gheorghe GIURGIU
Prof. Dr. Manole

Deniplant-Aide Sante Medical
Center

BEST PRACTICES IN MANAGING
PSORIASIS

COJOCARU Titu Maiorescu University
SARA HADJER University of Annaba EVOLUTION OF THE
BENCEDIRA STERILIZATION PROCESS FOR
NACERA CHAFFAI MEDICALS DEVICES IN HOSPITAL

Rudi SUMARLIN
Nirwana Putri AWALIA
Imel AYUDIA
Annisa NURFADILLAH
Wafiq ZAKIYAH
Ranti EKASARI

Universitas Islam Negeri Alauddin
Makassar

Implementation of Sharia Health Services in
the Field of Service and Handling Patient at
Shariah Hospital

Boufera IKRAM
Prof. Dr. Chouitah OURIDA

Mustapha Stanbouli of Mascara
University

TOTAL PHENOLIC, FLAVONOID AND
ANTIOXYDANT CAPACITY OF
ARTISANAL APPLE VINEGAR
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DC-LED AYDINLATMA SiSTEMLERININ UZAKTAN KONTOLU iLE
VERIMLILIK ARTISININ DENEYSEL VE SAYISAL INCELENMESI
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INCREASED BY REMOTE CONTROL OF DC-LED LIGHTING SYSTEMS
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Ozet

Tiirkiye’de gii¢c kaybindan tasarruf edilmesi amaci ile alinan 6nlemlerden biri Enerji Piyasasi
Diizenleme Kurumu (EPDK) tarafindan belirlenmistir. 27 Temmuz 2013 tarihinde yayinlanan
“Genel Aydimnlatma Yonetmeligi” ve 23 Ocak 2015 tarthinde yayinlanan “Genel Aydinlatma
Kapsaminda Armatiirlerin Kullanimina liskin Usul ve Esaslar” ¢ercevesinde genel aydinlatma
kapsaminda kullanilan armatiirlerin aydinlik diizeylerinin en ge¢ saat 02:00’den sonra yiizde
elli oraninda diistiriilmesi ve kurulacak olan aydinlatma tesislerinde LED’li armatiirlerin
kullanilmas1 istenmektedir. Beklenen verimliligin saglanmasi i¢in bu ¢alismada tasarlanan
¢oziim, LED aydinlatma sistemlerine 6zgii merkezi bir doniistiiriicii sistemi tasarlanmasi ve
giris gerilim seviyesindeki degisimi algilayarak aydinlik diizeyini degistiren bir devre tasarimi
olusturulmasi ile birlikte LED aydinlatma sistemleri i¢in devrede merkezi doniistiiriicii olarak
bir haberlegsme fonksiyonu eklenmesidir. DC dagitim ve merkezi haberlesme yontemleri
kullanilarak LED aydinlatma armatiirlerinin kontrol edilmesi hedeflenmistir. Bu baglamda
gerilim, merkezi bir dogrultucu ile dogru akima ¢evrilmistir. Buna ek olarak, gerekli olan
haberlesme ag1, dogrultma isleminin gergeklestigi yerde, tek bir nokta ile gergeklestirilmistir.
Bu islem sonucunda LED aydinlatma armatiirlerin igyapilar1 basitlestirilmistir. Ayrica LED
aydinlatma armatiirlerinin ihtiya¢ duydugu aydinlatma seviyeleri, gelen besleme geriliminin
analog seviyesi ile ayarlanmistir. Bu sayede haberlesme baglantt ve testlerinin
gergeklestirilmesi gerekliligi ortadan kaldirilmistir. Ayni1 zamanda armatiirlerin igyapilarinda
meydana gelen basitlestirmeler, armatiirlerin kararli ¢aligmalarin1 saglamistir. Boylelikle LED
aydinlatma armatiirlerinin 6miirlerinin ve aydinlatma ¢ikis kalitelerinin 10-20% araliginda bir
artis sagladig goriilmiistiir.

Anahtar kelimeler: LED Aydinlatma, Tek Noktadan Haberlesme, Merkezi Dogrultucu
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Abstract

One of the measures taken to save power loss in Turkey has been determined by the Energy
Market Regulatory Authority (EMRA). Within the framework of the “General Lighting
Regulation” published on 27 July 2013 and the “Procedures and Principles Regarding the Use
of Luminaires within the Scope of General Lighting” published on 23 January 2015, the
luminance levels of the luminaires used within the scope of general lighting should be reduced
by fifty percent after 02:00 at

the latest and the installation will be carried out. It is desired to use LED luminaires in lighting
facilities. In order to achieve the expected efficiency, the solution designed in this study is to
design a central converter system specific to LED lighting systems and to create a circuit design
that changes the illuminance level by detecting the change in the input voltage level, as well as
adding a communication function as a central converter in the circuit for LED lighting systems.
It is aimed to control LED lighting fixtures by using DC distribution and central communication
methods. In this context, the voltage is converted to direct current with a central rectifier. In
addition, the required communication network was realized with a single point where the
rectification process took place. As a result of this process, the internal structures of LED
lighting fixtures have been simplified. In addition, the lighting levels required by the LED
lighting fixtures are adjusted with the analog level of the incoming supply voltage. In this way,
the necessity of performing communication connections and tests has been eliminated. At the
same time, the simplifications in the internal structures of the luminaires ensured the stable
operation of the luminaires. Thus, it has been observed that the lifetime and lighting output
quality of LED lighting fixtures have increased by 10-20%.

Keywords: LED Lighting, Single Point Communication, Central Rectifier
1. GIRiS

Giintimiizde elektriksel verimliliklerinin yiiksek olmasi1 nedeniyle LED aydinlatmalar olduk¢a
yaygin olarak kullanilmaktadir. Caligma prensibi olarak diyot temelli bir aydinlatma olan LED
ampuller, yiiksek direngten diisiik dirence kontrollii olarak elektrik gecisi saglamas ile goriiniir
151k yayan yar1 iletkenler bulundurur. LED aydinlatmalar, enerji verimliligi ve diisiik voltajh
kontrol sistemleri olmasi bakimindan, geleneksel AC ile ¢alisan aydinlatmalarin aksine DC
gerektirir [1-2]. Genellikle AC hat voltajini kabul edecek sekilde tasarlanmis olsalar da, hattaki
AC voltaj1 daha diisiik bir DC voltaja doniistiirmek i¢in LED armatiiriine entegre edilecek
anahtarlamali bir gii¢ kaynagi (SMPS) gerektirir [3]. Bu durum Sekil 1'de gosterildigi gibi gii¢
verimliligini azaltmanin yaninda LED armatiiriiniin maliyetini ve boyutunu artirir.

Kutuplu
Filtre Do grultucu Kondansatér [ wi
T TH HWH==/F ¥
- . (e ' Strtct ¥
15~20% Kayip FaktBail L
BT = ;Hf
Drazenlevici ;"—:_ g‘"i ok

Sekil 1. Anahtarlamali Bir Gli¢ Kaynag: Siirticii Devre Semast

DC LED aydinlatma sistemi, kayip gii¢ doniistiirme asamasini ortadan kaldirir. Aydinlatma
sistemlerinde LED kullanmanin en 6nemli sebeplerinden birinin LED'lerin uzun émiirlii olmasi
ve dolayisiyla aydinlatma sisteminin bakim maliyetlerinin azalmasi oldugu bilinmektedir.
Ancak, AC LED aydinlatma sistemi, AC hat voltajim1 kabul etmek i¢in SMPS' yi LED
armatiiriine entegre etmeyi gerektirir, bu da aydinlatma sistemlerinin 6émriini DC LED
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aydinlatma sistemine kiyasla azaltmaktadir. Bu azalma AC LED aydinlatma sisteminin dmrti,
SMPS' nin kisa omriinii ifade eder [4-5]. DC LED aydinlatma kullanmanin avantaji daha az
verim diisiisiiniin yan1 sira, AC gii¢ kablolarinda ¢ekirdek kismindaki ve bakirdaki cilt etkisine
ek olarak giic kayiplarinin olmamasidir [6-7]. Tiirkiye’de giic kaybindan tasarruf edilmesi
amaci ile alinan onlemlerden biri Enerji Piyasasi Diizenleme Kurumu (EPDK) tarafindan
belirlenmistir. 27 Temmuz 2013 tarihinde yayinlanan “Genel Aydinlatma Y6netmeligi” ve 23
Ocak 2015 tarihinde yaymnlanan “Genel Aydinlatma Kapsaminda LED Armatiirlerin
Kullanimina iliskin Usul ve Esaslar” ¢er¢evesinde genel aydinlatma kapsaminda

kullanilan armatiirlerin aydinlik diizeylerinin en ge¢ saat 02:00°den sonra yiizde elli
oraninda diigliriilmesi ve kurulacak olan aydinlatma tesislerinde LED’ li armatiirlerin
kullanilmas1 istenmektedir [8-9].

2. MATERYAL METOT

Bu calisma kapsaminda beklenen verimliligin saglanmasi i¢in LED aydinlatma sistemlerine
0zgli merkezi bir doniistiiriici sistemi tasarlanmis ve kullanilmigtir. Ek olarak giris gerilim
seviyesindeki degisimi algilayarak aydinlik diizeyini degistiren bir devre tasarimi
olusturulmustur ve LED aydinlatma sistemleri i¢in devrede merkezi doniistiiriicti olarak bir
haberlesme fonksiyonu eklenmistir.

2.1 Matematiksel Analiz

Trafo bolgesinden ¢ikan aydinlatma tesisatindan en uzun ve iizerinde en fazla armatiir bulunan
hat tespit edilmistir, buna gore bir gerilim diisiimii hesab1 yapilmistir. Klasik gerilim diistimii
formiilii ile gerceklestirilen hesaplamalarda 100 V DC gerilimde, segilen bolgede 5,36 V
gerilim diisimii meydana gelecegi hesaplanmistir. Gerilim diisiimii i¢cin Denklem 1’den
yararlanilmistir.

1

1 P
V=-n-
2 U xq

1)
Denklem 1°de n armatiir sayisin1 belirtmektedir. P degeri giicii, U degeri kullanilan DC gerilim
seviyesini, | iletken uzunlugunu, x iletkenin 6z iletkenligini ve q iletkenin kesitini temsil
etmektedir. Formiiliin basindaki 172 degerinin sebebi ise armatiirlerin, hattin {izerinde, belirli
araliklarda yerlesmis olmalaridir. Hattin basindaki armatiir en kiiciik gerilim diistimiine sebep
olmaktayken hattin sonundaki armatiir en biiylik gerilim diisiimiine sebep olmaktadir. Bu
sebeple ortalama bir gerilim diistimii hesab1 yapilabilmesi adina mesafe hattin tamaminin yarisi
olarak degerlendirilerek gerilim diisiimii hesab1 gergeklestirilmistir. LED aydinlatma
elemanlar ile gergeklestirilen sokak aydinlatmasi i¢in bolge belirlendikten sonra DC dagitim
icin bir gerilim degeri belirlenerek gerekli altyapt hazirlanmistir. Burada belirlenen DC gerilim
seviyesi 380 V degerini gegmedigi i¢in mevcut dagitim hatt1 kullanilmistir (yalitim agisindan
230V AC =380V DC). Bunun yaninda dagitim trafosunda bulunan aydinlatma ¢ikisina bir adet
uzaktan ¢ikis gerilim seviyesi ayarlanabilen DC gii¢ kaynag1 koyularak aydinlatma devresi bu
kaynak ile beslenmistir. Izmir-Bornova bolgesinde M-1687 numarali kabin belirlenmis ve
belirlenen M-1687 bolgesinin CBS {izerindeki goriintiisii Sekil 2’de gosterilmistir. Sekil 2°de
goriilen sar1 noktalar armatiirlerin bulundugu direkleri gostermektedir.
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Sekil 2. M-1687 Bolgesinin CBS Goriintiisii

Tablo 1°de 100 W’lik 52 armatiirden olustugu varsayilan, Izmir-Bayrakli’da segilen pilot
bolgeye ait sistemin toplam LED giicii 3,12 kW seviyesinde olmustur. AC ile calistigt
varsayilan sebekede ise bu gii¢ dogrudan 5,2 kW olarak hesaplanmistir. Burada, her iki deger
arasinda kalacak bir gii¢ degeri hedeflenmistir. Yaklasik olarak 1.510 metre olarak gosterilen
aydinlatma hat uzunlugu ise Sekil 2’de goriildiigii gibi daginik bir yapidadir ve bu hatlardan en
uzun olaninin uzunlugu yaklagik olarak 500 metredir. Bu ¢alismada tasarlanan devrenin 60 W
giicinde LED takimim siirebilecek kapasitede olmasi gerektiginden ve ayni zamanda,
sebekenin degistirilmeden DC doniisim gergeklestirilecegi i¢in izolasyonun izin verdigi en
yiiksek ve ayni zamanda tek bir dogrultma islemi ile inilebilecek minimum gerilim seviyesi
araliginda bir gerilim seviyesi belirlenmistir.

Tablo 1. M-1687 Bolgesinin AG Raporu (Aydinlatma Detaylari ile Birlikte)

Adet | Tlce Mahalle Tipi | Kesit Uzunluk

6 Bayrakli | Mansuroglu | Ayd | 4x16 293,151985 m

38 Bayrakli | Mansuroglu | AG 3x150+70 228,446659 m
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8 Bayrakli | Mansuroglu | Ayd | 4x10 1217,576181 m

11 Bayrakli | Mansuroglu | AG [ 3x240+120 | 1016,556570 m

AG Direk 0 AG Hat 70
AYD Direk 52 Rekortman 108
OG/Miisterek Direk 0 | Bina Girig | 208

Pano 2 | Bina 107

Saha dagitim K. 12 | Abone 603

Toplam AG Hat Uzunlugu | 2755,731395 m

2.2 Sistem Kontrol ve Gii¢ Devresi Mimari Tasarimi

Calisma kapsaminda tasarimi yapilan devre sistem kontrol ve gii¢ devresi olmak iizere iki
basamaktan olusmaktadir. Kontrol devresinde PIC16F877L mikrodenetleyicisi, LCD ekran ve
giic kontrol entegresi bulunurken, gii¢ devresinde iki adet DC-DC doniistiiriicii enregresi
kullanilmaktadir. Sebeke 0-120 V DC olarak belirlenmis olup, giris gerilimi LCD ekrandan
izlenebilmektedir. Bu ¢alismada ¢ikis gerilim degerlerinin, referans gerilim degerlerini takip
etmesi i¢in PI denetim tekniginden yararlanilmaktadir. PI denetimin gorevi, ¢ikis gerilim
degerleri ile mikrodenetleyiciye girilen referans gerilim degerleri arasindaki hatay1 en aza
indirmektir. Bu sayede doniistiiriicii ¢ikis gerilim degerlerinin, yiik degisimlerinden
etkilenmemesi saglanmaktadir. Ayrica doniistiiriicii giris akimlari, mikrodenetleyici tarafindan
stirekli izlendigi i¢in doniistiiriiciilerin akim sinir degerlerinin altinda ¢caligmasi saglanmaktadir.
Boylece hem step down DC-DC déniistiiriiclilerin hem de bu doniistiiriiciilerin besledigi
sistemlerin glivenligi saglanmaktadir. Sekil 3’te verilen step down doniistiiriiciiniin ¢ikis
gerilim degeri anahtarlama oranina bagli olarak giris geriliminden daha diisiik olmaktadir.
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Sekil 3. Step Down DC-DC Déniistiiriicii Devre Semasi

Devre anahtarinin iletim ve kesim durumuna baghi olarak iki c¢alisma durumunda
incelendiginde, anahtar iletime sokuldugu anda akim yiikselmeye baslayarak bobin,
kondansator ve yiik lizerinden devresini tamamlamaktadir. Step down doniistiiriiciiniin anahtar
iletim durumu i¢in esdeger devresi Sekil 4(a) ile anahtar kesime gotiiriildiigii andaki esdeger
devre (b)’de gosterilmektedir.

— Y\

* 1 kel
+i
V. . C vk

(b)
Sekil 4. (a) Anahtar Iletim Durumunda (b) Anahtar Kesim Durumunda

Devrede Linear Technology iiriinii olan LT3796 isimli entegre kullanilmaktadir. Bu entegrenin
en Oonemli 6zelligi, bagli olan yiikiin degisiminden bagimsiz olarak 25 V ¢ikis gerilimi
vermesidir. Ayrica NCP1117 serisi, sabit veya ayarlanabilir ¢ikis veren bir gerilim regiilatorii
kullanilmaktadir. 1.5 V ile 12 V arasinda, ¢esitli gerilim degerlerinde ¢ikis verebilen entegre bu
projede sabit 3.3 V ve 5 V c¢ikis verecek sekilde iki adet tercih edilmistir. Entegreden sabit ¢ikis
alabilmek icin Sekil 5°te bulunan sabit voltaj regiilatorii topolojisi kullanilmistir. Bu
regiilatoriin kullanilmasindaki temel amag giris voltajinin, islemci gibi entegrelerin ¢alisma
voltajina diisiiriilmesidir.

XTxx
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Sekil 5. NCP1117 Serisi Sabit Voltaj Regiilatorii Topolojisi

Calismada kullanilan mikroislemci PIC16F87X ailesinin 40 adet pine sahip olan versiyonudur.
Bu mikroiglemci kendi icerisinde giris/¢ikis (I/O), islemci (CPU) ve hafiza (RAM) gibi yapilari
barindiran entegre bir devredir. Projede kullanilan mikroislemci 40 adet input/output bulunan
versiyonda 8 kanalli ve 10 bit hassasiyette A/D ¢evirici bulunmaktadir. Entegre sayesinde
analog sinyaller 10 bitlik dijital sayilara doniismektedir. A/D ¢evirim prensibi geregi genelde
kondansatoriin belirli bir referans voltaji ile sarj edilip desarj olmasi i¢in gecen siirenin
sayilmasi esasina dayanir. Elde edilen siire bilgisi ise Analog degere karsilik elde edilmis olan
dijital deger olarak verilir. Uzerinde A/D gevirici bulunan bir PIC kullanirken 6ncelikle hangi
bacaklarin analog hangi bacaklarin dijital olarak kullanilacagina karar vermek gerekmektedir.
Daha sonra referans voltaj kaynaginin se¢iminin yapilmasi gerekmektedir. Sistemin merkezi
dogrultucu boliimiinde komut alma 6zelligi bulunan redresor kullanilarak bu redresore entegre
bir haberlesme cihazi ile merkezi haberlesme saglanmis ve bdylece redresoriin gerilim degeri
degistirilerek istenen aydinlik diizeyi icin tasarlanan komut gonderme teknigi aktif
edilmektedir. Tasarlanan devrenin hemen Oncesine bir karsilastirma devresi eklenerek
hedeflenen merkezi dogrultucudan gelen gerilim seviyesi algilanmakta, buna gore siirlicii
devreye verilen gii¢ arttirilip azaltilmakta ve dolayisiyla aydinlik diizeyi ayarlanmaktadir.

3. UYGULAMA VE DENEYSEL SONUCLAR

Bu arastirma ¢alismasinda LT3796 ile tasarlanan devre, kontrol kartina gii¢c saglamak amaci ile
kullanilmaktadir. Linear Technology yazilimi olan LTspice ile elde edilen simiilasyon
sonuclarinda istenen ¢ikis degerleri sorunsuz bir sekilde elde edilmekte olup gergeklestirilen
calismanin ekran goriintlisii Sekil 6’da gdsterilmektedir. Yine ayni devrenin gerilim ve akim
cikis degerleri siras1 ile Sekil 7(a) 24 V ve (b) 5 A olarak gdosterilmistir. Giris gerilimi PIC
islemcisinin ANO bacagina bagl

voltaj boliicli devresi kullanilarak yapilmaktadir. PIC 16F7877’nin ANO bacag: islemcinin
analog dijital dontistiiriicii bacagi olup ADC kullanilacak sebeke gerilimi dijital olarak PIC
islemcisi tarafindan tanimlanmaktadir. Kullanilan devre analog dijital ¢evirici olarak gdrev
yapmaktadir. Port A analog giris olup, giris geriliminin belirlenmesi amaciyla voltaj boliicii
devresine baglanmistir. Dolayisiyla analog olarak dl¢iilen giris gerilimi A/D doniisiimii ile giris
gerilimi 6l¢iilmektedir ve dijitale dontistiiriilmektedir. Bununla beraber PIC 16F877 nin PWM
uclart Port CO ve C1 olup, LT3756 nin PWM girislerine baghdir. Giris gerilimine gére PWM
yapilarak LED armatiiriinisik siddeti ayarlanmaktadir.
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Sekil
6. LT3796 LTspice Devre Sematigi

(@) (b)

Sekil 7. (a) LT3796 LT Spice Simiilasyonu (Cikis Akim Grafigi)
(b) LT3796 LTspice Simiilasyonu (Cikis Gerilim Grafigi)

Devrenin EAGLE isimli devre tasarim programinda sematigi hazirlanmistir. Sekil 8’de
tasarimin  DC/DC déniistiiriicii devresi goriilmektedir. PCB yerlesim plani devre icinde
fazladan olusabilecek endiiktif ve kapasitif etkilerin Oniline gecilmesinde Onemli rol
oynamaktadir.
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8. LT3796 EAGLE Devre Sematigi (DC/DC Doniistiiriicii)
Yukarida EAGLE f{izerinde tasarimlar1 gerceklestirilen DC-DC Déniistiiriicii devresinin PCB

kartlart Sekil 9°da gosterilmektedir.
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Sekil 9. (a) Kontrol Devresi Tasariminin EAGLE Gériintiisii (On) (b) Kontrol Devresi
Tasarimmin EAGLE Goriintiisti (Arka) (c) Kontrol Devresi PCB Karti (On) (d) Kontrol
Devresi PCB Kart1 (Arka)

Bu tasarim 80-120 V DC giris gerilimine ve 48 V c¢ikis gerilimine sahiptir. Ayrica giris
geriliminin diismesi ile aydinlik diizeyini yariya indiren bir kurguya sahiptir.

4. SONUCLAR

Calisma kapsaminda Kontrol Devresi ve DC-DC Doniistiiriicli tasarimi gergeklestirilmis olup
yeni bir devre tasarimi yapilmistir. Bu tasarimda devre giris gerilimine gore ¢ikis gerilimini
kontrol edilmektedir. Bu sayede aydinlik diizeyi uzaktan ayarlanmak istenen armatiire,
ekstradan bir haberlesme devresi koyulmasi gerekliligi ortadan kalkmis, bu devrenin
getirebilecegi sorunlarin daha olugsmadan Oniine gecilmesi saglanmistir. Olusturulan tasarim
80-120 V DC giris gerilimine ve 48 V ¢ikis gerilimine sahiptir. Ayrica girig geriliminin diigmesi
ile aydinlik diizeyini yartya indiren bir kurguya sahiptir. Bunun yaninda, daha 6nceden var olan
ve standart DC gerilim seviyelerinin diginda bir gerilim seviyesinde ¢alisacak bir devre ortaya
konmustur. Ayrica konvansiyonel aydinlatma sistemlerine alternatif bir aydinlatma yapisi
gelistirilmis olup LED doniisiim siireci i¢in daha gelismis ve takibi kolay bir yap1 ortaya
konmustur. Ayn1 zamanda aydinlik diizeyi kontrolii i¢in astronomik rdle gibi cihazlar yerine
yazilim {iizerinden gerilim seviyesi degisikligi tercih edilecegi i¢in rdle arizast ve
aydinlatmalarin gilindiiz devreye girmesi gibi sorunlarin Oniine gegilecektir. Olugabilecek
hatalara ise yazilim iizerinde gerceklestirilebilecek degisiklikler ile daha hizli miidahale
edilebilecektir. Son olarak, “Genel Aydinlatma Yonetmeligi” ve “Genel Aydinlatma
Kapsaminda LED Armatiirlerin Kullanimma iliskin Usul ve Esaslar” kapsamina uygun olarak

uygulama kolaylig1, verimlilik artig1 ve isletme ve kurulum kolaylig1 saglanmistir. Bu ¢calismada
tasarlanan yapi, standart aydinlatma armatiirlerinin LED doniistim siiregleri esnasinda sirketler
icin 6nemli bir se¢enek haline gelecektir ve diger dagitim sirketleri tarafindan yayginlastirma
caligmalarinda hayata gegirilebilir hale gelmesi planlanmaktadir.

5. TESEKKUR

Bu ¢alismada EPDK 01/17/13 numarali komisyon karar1 ile desteklenen ve ADM EDAS ve
GDZ EDAS firmalarinin birlikte gergeklestirdikleri “LED Aydinlatma Sistemlerinin DC
Enerjilendirilmesi ve Uzaktan Gerilim Seviyesi Kontrolii Yapilarak Aydinlik Diizeyi
Ayarlanmas1” Ar-Ge projesi kapsaminda desteklenmistir.
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INSANSIZ HAVA ARACLARI iCiN COKLU KANAL OZELLIKLERI iLE CNN
TABANLI iNSAN TESPITi

CNN-BASED HUMAN DETECTION WITH MULTI-CHANNEL FEATURES FOR
UNMANNED AERIAL VEHICLES

Temel SONMEZOCAK

Dr. Ogr. Uyesi, Dogus Universitesi, Elektrik Elektronik Miihendisligi,
ORCID: 0000-0003-4831-9005

Ozet

Giliniimiizde kamera goriintiileme tekniklerinin gelismesine bagl olarak, 6zellikle de insansiz
hava araglar1 ve otonom sistemler i¢in nesne algilama ve takibi ¢aligmalar1 popiiler olmaktadir.
Ancak bu sistemlerde nesnelerin etkin ve minimum hata ile belirlenip takibinin yapilmasi son
derece 6nemlidir. Yine de tek bir kanal 6zelligi yerine ¢oklu kanal 6zellikleri kullanilmasiyla
hedef izleme ve takip sistemlerinde etkinlik artmaktadir. Dolayisiyla bu ¢alismada, ¢oklu kanal
ozellikleri (ACFs) AdaBoost siniflandirict ile belirlenmesine dayali etkin bir insan algilama ve
takip sistemi onerilmektedir. Onerilen bu sistemde ayrica hedef algilamanin etkin yapilmasi
icin farkli evrisimsel sinir aglar1 (GoogleNeT, ResNeT18, ResNeT50, SqueezeNeT ve
DarkNeT53) modelleri karsilagtirmali  olarak egitilmis, validasyon performanslar
belirlenmistir. Bu islem i¢in farkli ortamlar1 iceren datasetlerden (UAV 123, UAV123@]101ps,
COCO ve open images V6) toplamda 3252 goriintii imaj datalar1 kullanilmakta, GoogleNet ile
99,72% dogruluk performansi ile var olan insan hedefleri etkin olarak algilanabilmektedir.
Dolayisiyla algilanan kameradaki goriintli imajlarinda etkin bir insan lokasyonunu tespiti i¢in
ACF + GoogleNet mimarisine dayali adaptif bir sistem Onerilmektedir. Ayrica Onerilen bu
sistem ger¢ek zamanli olarak insansiz hava aracindan elde edilen goriintiiler ile test edilmis, test
sonugclar1 karmasiklik matris tablolaryla sunulmaktadir. Onerilen bu model zellikle de basta
savunma sistemlerinde hedef izleme ve takibinin yapilmasi, arama kurtarma faaliyetlerini
yapan insansiz hava araclart i¢in uygun bir model olmakla birlikte gelistirilmeye agiktir.
Sonraki g¢alismamizda ACF ile Onerilen bu modele, histogram odakli gradyan (HOG)
ozelliklerinin de ilave edilmesiyle ACF+HOG+GoogleNet tabanli yeni bir sistem gelistirilmesi
ve de bu sayede dogruluk performanslarinin en {ist diizeye ¢ikarilmasi hedeflenmektedir.

Anahtar kelimeler: Nesne izleme, IHA sistemler, derin makine 6grenimi, dzellik birlestirme,
makine 6grenimi, toplu kanal 6zellikleri

Abstract

Today, depending on the development of camera imaging techniques, object detection and
tracking studies become popular, especially for unmanned aerial vehicles and autonomous
systems. However, in these systems, it is extremely important to identify and track objects
effectively and with minimum error. However, the effectiveness of target tracking and tracking
systems increase by using multi-channel features instead of a single channel feature. Therefore,
in this study, an effective human detection and tracking system proposes based on the
determination of multi-channel features (ACFs) with the AdaBoost classifier. In this proposed
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system, different convolutional neural networks (GoogleNeT, ResNeT18, ResNeT50,
SqueezeNeT and DarkNeT53) models are trained comparatively and their validation
performances are determined in order to make target detection effective. A total of 3252 image
image data from datasets containing different environments (UAV123, UAV123@10fps,
COCO and open images V6) are used for this process, and existing human targets can be
detected effectively with GoogleNet with 99.72% accuracy performance. Therefore, an
adaptive system based on ACF + GoogleNet architecture is proposed to detect an effective
human location in the image images in the detected camera. In addition, this proposed system
is tested in real time with images obtained from the unmanned aerial vehicle, and the test results
are presented with complexity matrix tables. Although this proposed model is a suitable model
for unmanned aerial vehicles that carry out target tracking and search and rescue activities,
especially in defense systems, it is open to development. In our next study, it is aimed to develop
a new system based on ACF+HOG+GoogleNet by adding the histogram-oriented gradient
(HOG) features to this model proposed with ACF, thus maximizing the accuracy performances.

Keywords: Object tracking, UAVs, deep machine learning, feature fusion, machine learning,
aggregate channel features

1. GIRIS

Nesne siiflandirma ve izleme sistemleri giiniimiizde 6zellikle trafik kontrol, akilli video
gbzetimi, otonom araglar, insan hareket analizi, robotik uygulamalarda (Sabirin&Kim, 2012;
Jiang et al., 2019; Moorthy et al., 2020), insansiz hava araglar1 (IHA)’larda ve de bilgisayar
tabanli goriintiileme sistemleri uygulamalarinda popiiler olmaktadir (Martinez-Alpiste et al.,
2020, 2021). Son yillarda yapilan bu arastirmalarda birgok ilerleme kaydedilmekle birlikte,
[HA’larda neslerin etkin bir bicimde takibi i¢in uzak mesafelere gore boyutlarindaki farklilik,
arka plandaki tikanikliklar, degisen aydinlanma kosullar1 v.b. etmenler dikkate alinarak etkin
bir nesne algilama performansini olumsuz etkilemektedir (Yu et al., 2020; Rudol & Doherty,
2008). Ayrica IHA sistemlerine sabitlenmis gimbal sistemlerin motorlarinda olusabilecek
mekanik titresimler de nesne takibini zorlagtirmaktadir (Sonmezocak, 2022). Genel olarak tim
bu olumsuz etkenler dikkate alindiginda izleme yontemleri iiretken ve ayirt edici yontemlerle
ele alimmaktadir. Uretken yontemler, hedefin modelini 6grenerek minimum yapilandirma
hatasiyla benzer bolgeyi arayarak calisir (Comaniciu et al., 2003; Ross et al., 2008). Buna
karsilik ayirt edici yontem ise siiflandirma ile hedef bdlgenin arka planindaki karar sinirini
ogrenerek hedef izleme siirecini gergeklestirmektedir (Hare et al., 2015; Elayaperumal & Joo,
2020).

Son zamanlarda ayirt edici yontemler olarak korelasyon filtreler (discriminative correlation
filter DCF) kullanilarak yiiksek verimlilik ve etkinlikleri nedeniyle nesne takibinde
kullanilmaktadir (Elayaperumal & Joo, 2021; Moorthy et al., 2020; Xu et al., 2021). Bu tip
izleyicilerde hedefi arka plandan ayirt etmede hedefin maksimum degeri ile arka planin
minimum degerleri dikkate alinarak calismaktadir. Ornek olarak, histogram o6zellikleri
(histogram of gradient HOG), peak to sidelobe ratio (PSR) ile hedefin ¢ok sayida gradyan
bilgilerini ele almasiyla nesne takibinde tercih edilebilmektedir. Yine de tek basina yeterli
degildir. Dolayisiyla, toplu kanal ozellikleri (aggregate channel features ACFs) birlikte
kullanilmastyla hedef izlemede %75,2 yiiksek bir dogruluk performansi elde edilebilmektedir
(Elayaperumal & Joo, 2021). Dolayisiyla bu ¢alismada UAV’lar i¢in ACF + AdaBoost fiizyonu
kullanilmasi tercih sebebi olmustur.
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Ayrica nesne takibinde CNN tabanli hedef izlemede 6zellikle de Fast R-CNN (Girshick, 2020)
ve Faster R-CNN (Chengyang et al., 2019) yapilar1 kullanilmaktadir. Ancak kesin dogruluk
elde edilebilse de islemsel agidan pahal1 bir siirectir. Bu sebeple You Only Look Once (YOLO)
tercih edilmektedir (Redmon & Farhadi, 2018; Xue et al., 2021). Ozellikle de degisen
aydinlanma kosullarinda UAV sistemler i¢in uzak kiigiikk Olcekli insan algilamasi igin
BlendNET mimarisine dayali YOLO (V4-Tiny) modeli, path aggregation network (PAN),
receptive field block (RBF) ile %95 dogrulukla UAVlar igin en yiiksek bir performansa
cikabilmektedir (Golcarenarenji et al., 2022). Yine de baska bir ¢alismada YOLO (V4-tiny)
modeli, kalabalik ortamlar i¢in insan yiizii algilama ve izlemesi i¢in YOLO (V4)’teki DarkNeT
mimarisi yerine ResNeXt mimarisi (Weibo et al., 2017) kullanilarak dikkat mekanizmasi
gelistirilmistir. Bu model ile %92,1 dogrulukta kalabalik ortamlarda etkin bir yiiz algilamasi
yapilabilmektedir (Alharbey et al., 2022). Yine de R-CNN, YOLO R-CNN geleneksel makine
ogreniminden daha iyi insan algilama performansma sahip olmakla birlikte modellerinin
egitimi, yliksek bilgi islem giiciine ve biiyiik veri kiimelerine sahip donanim gerektirir. Ayrica
egitim zaman alicidir ve siradan bilgisayarlar1 kullanarak egitim gorevlerini gerceklestirmek
zordur.

Calismamizda ¢ok yiiksek dogruluk ve hiz performansi i¢in dnemli olsa da 6zellikle de hedef
arama, izleme ve kurtarma IHAlar1 i¢in maksimum dogruluk oranlarin minimum hata ile hedef
izleme yapabilmesi 6nemlidir. Onerilen bu ¢alisma dzellikle IHAlarda bulunan 2 eksenli pan-
tilt kamera sistemi i¢in uygun bir calismadir.  Onceki ¢alismamizda THA igin gelistirilen 2
eksenli pan-tilt sistemi yerden giyilebilir baglik sayesinde basin saga-sola yukari-asagi yonli
hareketleri sayesinde kamera pozisyon kontrolii Kalman filtre (KF) kullanilarak hassas bir
sekilde kontrol i¢in filtre sistemi tasarlanmistir. Boylelikle 2 eksenli Pan-tilt kamera sistemin
motor ve platformlarda olusan giiriiltiiler etkin bir sekilde bertaraf edilmistir (Sonmezocak,
2022). Bu ¢alisma ise kameranin etkin bir sekilde insan hedefini algilayip takibi tizerine yapilan
bir ¢alisma olmaktadir.

1.1. Kuramsal Cerceve

Bu calismada ilk olarak bu sisteme bagli kameradan goriintii imajlart alinabilmektedir. 2.ci
olarak CNN tabanli GoogleNeT kullanilarak kameranin goriintiiledigi imajlarda insan algilama
yapilmaktadir. Bu sayede insan igerikli goriintiiler etkin bir sekilde belirlendigi i¢in hedef
tespitinde yanlis algilamanin 6niine ge¢gmektedir. Dolayisiyla sadece insan igerikli goriintiiler
isleme sokulmakta ve bdylelikle sistemin etkinligi artmaktadir. Ayrica hedefin takibi i¢in IHA
’da kullanilan sistemde gereksiz enerji sarfiyatinin 6niine gegmektedir. 3. islemde insan igerikli
goriintli imajlart i¢in hedefin bulundugu konumlar belirlenmektedir. Bu islemde ACF
ozelliklerin AdaBoost fiizyonu kullanilarak insan igerikli kisimlarin sinir kutular1 (bbox) *lari
belirlenmektedir. Bu sayede hedef izleme de yapilabilmektedir. Onerilen bu sistemin yapisi
bloklar halinde Sekil 1 *de gosterilmektedir.

™

_E Kamera

insan Algisi
Insan Algland: Hedef

r.-» |- =

i & . Toplu Kanal Gzellikleri
Girig Goruntiler
,ﬁ ! insan Alglanmad
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Sekil 1. Onerilen model gosterilimi
2. YONTEM
2.1. CNN Mimarisine Dayali GoogleNet Agin Yapisi

GoogleNeT, mevcut olan CNN yapilarini gelistirilmesinde 22 katman sahip, egitilen bir CNN
mimarisidir. Gorlintii imajlarim1 etkin bir bi¢imde algilanabilmekle birlikte 2014 yilinda
ImageNet Large Scale Visual Recognition Challenge (ILSVRC) yarigsmasinda istiin bir
performans gostermistir (Szegedy et al., 2015; Balagourouchetty et al., 2020). Bu yapida tek
bir katmanda ayni anda birden fazla Kernel ve maksimum havuzlama ile evrisime izin veren
algilama modiilleri kullanilir. Bu sayede agin optimum agirliklarla egitilmesi ve daha kullanish
ozelliklerin secilmesi saglanilir. Bu iglemde 1x1, 3x3 ve 5x5 olmak tizere degisen boyutlarda
konvoliisyon c¢ekirdek yapilar ile ilave olarak onceki katmana 3x3 maksimum havuzlama
yapilarak daha etkin 6zellikler modelden elde edilmektedir. Bu sekilde makimum havuzlama
katmani ile resim c¢ergevesinin iki boyutta azaltma yapilarak onceki katmandaki anlamli
icerikler 6zetlenmektedir. Bu mimariye ait yapi1 bloklar halinde Sekil 2’de gosterilmektedir.

hilsoirhtiady RS ‘Mak, _Konv.2  Konw.2 L Mak. | Algilama
(224x224x3] IxT Havuzlama 33 3x3 Havuzlama Modil 1
AGANA MODULD | e
——o~—— . Moddl2

’___,,-/, \\\ = - 1

_— = |

11 Konval. | | 1x1 Kenvel. | | 1x1 Konval, | | 3x3 Mak. Havuzlama | :

= [ l _j

x\\sxs Konvol. | 5x5 Konvol. | | 1x1 Konval. | |

; 7 = |
N \‘ s e Alplama
\\ \ / = Modil 8

S

N | |

Filtre Birlegtirme | Algilama

.I = : Modul9
Sekil 2. GoogleNet mimari yapisi

Sekil 2 *de goriildigii gibi GoogleNeT mimarisindeki 9 farkli algilama modiilii kaynak resime
ait en etkin ayirt edici 6zellikleri el etmek i¢indir. Bu sayede agda kullanim kolayligi ve hizli
egitim siirecine daha fazla katki yapmasiyla bu mimari yapi tercih edilir (Szegedy et al., 2016).
Yine de bu ¢alismada farkli olarak ResNel8, ResNeT50, SqueezeNeT ve DarkNeT53 te en iyi
performansin elde edilmesi adina ayrica test edilmistir.

Model i¢in test edilecek CNN yapilarinin egitiminde Matlab2021b ortaminda Intel(R)
Core(TM) i5-8265U CPU @ 1.80 GHz CPU, 8GB Rami ile birlikte kullanilmistir. Bu yapilarda
UAV123, UAV123@10fps, COCO ve Open images V6 datasetlerinden yakin ve uzak
mesafelerde bulunan insan i¢eren ve de igermeyen goriintiilerin 70% ’i egitim, kalan 30% ’u
validasyon igin segilerek toplamda 3252 goriintii datalar1 kullanilmistir.

2.1. Toplu Kanal (ACF) Ozellikler

ACEF ozellikleri, integral kanal 6zelliklerinin (ICF), iki katmanli karar agaci (Decision tree DT)
’den olusan Adaboost siniflandirict ile elde edilmesine dayanmaktadir. ACF ozellikleri bir
ozellik vektoriine genisletilir ve hedef ve hedef olmayanlar bir AdaBoost smiflandiricisi
araciligtyla adim adim filtrelenir. Bu iglemde bir giris resminin (nxn) boyutunda bir giris
resmine ortalama havuzlama (average pooling) doniisiimii ile ayni ¢oziiniirliige sahip farkli
diisiik seviyeli (low-level) kanal 6zelliklerinden elde edilmektedir. Sekil 3’te gosterildigi gibi
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birden ¢ok 6l¢ekli nesneleri algilamada tiim katmanlarda 4x4 bloklar halinde kayan pencereler
kullanilmaktadir. Her bir pencereden elde edilen 6zellikler AdaBoost algoritmasinda islenir
(Hua et al., 2021; Dollar et al., 2009, 2014; Li et al. 2020).

—
' ' avanbiok |

[ __—_—__ : _
‘ $a 48
Girig Goruntuler ALCF Kanallan
Dzellik Vektord
Sekil 3. ACF ozelliklerin elde edilmesi
3. BULGULAR

3.1. insan Hedefin Algilanmasi icin Farkli CNN Yapilar

Bu calismada hedeflerin algilanmasi i¢in UAV123, UAV123@10fps, COCO ve Open images
V6 datasetlerinden yakin ve uzak mesafelerde bulunan insan iceren ve de igermeyen toplamda
3252 image datas1 kullanilarak farkli CNN yapilariyla (GoogleNeT, ResNel8, ResNeT50,
SqueezeNeT ve DarkNeT53 CNN modelleri test edilmistir. Kullanilan datalarin %70 egitim
datasi olarak olusturulan her bir model egitilmis ve ardindan kalan datalarin %30 kullanilarak
validasyonlar1 yapilmistir. Sekil 4, GoogleNet ’e ait dogruluk ve hata performans grafiklerini
gostermektedir. Ayrica Tablo 1 ’de ayni oranlarda ResNel8, ResNeT50, SqueezeNeT ve
DarkNeT53 ¢ ait elde edilen sonuglar gosterilmistir.

16
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Sekil 4. GoogleNet ile elde edilen dogruluk oranlari (accuracy rate) ve kayiplar (losses)
Tablo 1

Farklt CNN yapilarina ait validasyon performans sonuglari

Kullamlan CNN Yapisi Dogruluk (%) Kayiplar
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ResNet18 96,72 0,15
ResNet50 87,70 0,51
SqueezeNet 50,00 0,69
DarkNet53 89,55 1,27
GoogleNet 99,69 0,05

3.2. insan Hedef Konumunun Belirlenmesi

Bu islemde insan igeren goriintli imajlari ile igermeyen goriintii imajlarindan olusan 1100 farkl
imaj goriintiisii test amagli ayrica kullanilmaktadir. Bu asamada Insan igerikli hedefin sinir
cergevelerin (boundary box) konumlari 6nemlidir. Yanlis konumlandirilan yanlis pozitif (False
pozitif FP) ya da konumlandirilmayan gergeveler, yanlis negatif (False Negative FN) olarak
belirlenmistir. Dogru konumlandirildiginda ise, dogru pozitif (True pozitif TP) veya tersi, dogru
negative (True negative TN) olmaktadir. Sistemde oncelikle ACF &zellikleri, sonrasinda ACF
+ GoogleNet ile birlikte ayni1 goriintiiler Matlab202 1b software kullanilarak test edilmistir. Elde
sonuclar Tablo 2 ’de gosterilmektedir.

Tablo 2
ACF’nin GoogleNet ile birlikte elde edilmis sonuglar

Kullanmlan Ozellik TP TN FP FN Dogruluk
(MAP%)
17
ACF 860 120 50 70 89
ACF+GoogleNet 1014 0 58 28 92,1
Tablo 3

Literatiirdeki farkli modellerle karsilastirilmasi

Kullanilan Ozellik Dogruluk (mAP%)
CSMF (Elayaperumal &Joo, 2021) 75,2

Context pixel+ACF (Hua et al., 2021) 73,5
HaarCascade+HOG (Govardhan&Pati, 2014) 85

ResNeXt (YOLO V4) (Alharbey et al., 2022) 92,1
ACF+GoogleNet (mevcut caligmamiz) 92,1

4. SONUC, TARTISMA VE ONERILER

Sekil 4 ’te goriildiigii gibi GoogleNet ile yapilan egitim ve validasyon ¢aligmalarinda %99,72
accuracy rate oranlarinda ve de 0,05 degerinde minimum kayip degerine sahip oldugu agiktir.
Ayrica Tablo 1 ’de goriildiigii gibi bu yapinin diger yapilara kiyasla en iyi performansi verdigi
acikca goriilmiistiir. Bu nedenle ¢alismamizda insan hedefi tespiti asamasinda GoogleNet tercih
sebebi olmaktadir.
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Insan varliginin lokasyonun belirlenmesinde ACF’nin kullanimiyla ilgili olarak Tablo 2 ’den
de goriildiigii gibi 1100 farkli goriintiiden 980 adedi dogru bir sekilde tespit edilmis, diger 120
adedi yanlis bir tespitte bulunarak %89 dogruluk performansinda ¢alismistir. Ancak GoogleNet
ile birlikte kullanildiginda bu oran %92,1 ’e c¢ikmaktadir. Tablo 3 ’te gosterilen emsal
caligmalara baktigimizda iyi bir performans sergiledigi agikg¢a goriilmektedir. Yine de
performans agisindan daha da iist seviye ye ¢ikilmasi i¢in ¢alismalar devam etmektedir. Sonraki
calisma da bu calimaya ayrica HOG 6zelliklerinin farkli makine 6grenme algoritmalart ile
birlikte kullanilarak ilave edilmesi planlanmaktadir. Boylelikle daha {ist diizey hedef lokasyon
performansi dngoriilmektedir.
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THE EFFECT OF RHIZOBACTERIA ON THE GROWTH AND YIELD OF PEPPER
PLANTS GROWNUNDER DIFFERENT IRRIGATION CONDITIONS

FARKLI SULAMA KOSULLARINDA YETISTIRILEN BiBERIN GELISME VE
VERIMi UZERINE RIZOBAKTERILERIN ETKISI
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Ozet

Kuraklik, diinya tarim alanlariin biiyiik bir boliimiinde bitkisel tiretimi sinirlandiran 6nemli bir
faktordiir. Bu caligsma bitki gelisimini tesvik eden rizobakterilerinsu kisit1 stresi altinda biber
bitki gelisimi ve meyve verimine etkilerinin belirlenmesi amaciyla yapilmistir. Calisma
Canakkale Onsekiz Mart Universitesi Dardanos Yerleskesi uygulama alaninda bulunan 108 m?
alana sahip tam otomasyonlu sera igerisinde 3 tekerriirlii yapilmistir. Bitkisel materyal olarak
Bursa kil biber ¢esidi(CapsicumannuumL.) kullanilmistir. Her tekerriirde 4 sulama diizeyi(%0,
%33, %66 ve %100) uygulanmistir. Sulama 3 giin arayla gerceklestirilmistir. Bu arastirmada
azot baglayici, fosfor ¢oziicli, indol asetik asit {iretici ve yiikksek Aminosiklopropankarboksilat
(ACC) deaminaze aktivitesi goOsteren bakteri strainlerinden olusan dortlii bakteri esash
biyoformiilasyon (konsorsiyum) kullanilmistir. Biber fidelerinin saksilara dikiminden sonra
bitki koklerine uygulanan rizobakterilerin(Pseudomonasfluorescens RCG77,
BacillussubtilisRCG11, RhodococcuserythropolisRCG9, BacillussubtlisRC631) bitkiye olan
etkileri(meyve agirligi, meyve eni, meyve boyu, suda ¢oziinebilir kuru madde, meyve rengi,
yaprak alani, membran sizintisi, kok yas agirligt, kok kuru agirlig, kok boyu, kok kuru madde)
arastirilmistir. Su kisit1 ile meydana gelen kuraklik stresi biberde bitki biiylime ve gelismesini
olumsuz etkilemistir. Bakteri uygulamasi; kok boyu i¢in %66 sulama grubunda, meyve boyu
icin %66 sulama grubunda, meyve agirlig i¢in %100, chroma i¢in %100 sulama grubunda ve
suda ¢oziinilir kuru madde i¢in %0 sulama grubu lizerinde 6nemli istatistiki farkliliklar meydana
getirmistir. Yapilan 6l¢lim ve analiz sonuglar1 g6z oniine alindiginda, su kisit1 uygulamasinda
rizobakteri uygulanan biber bitkilerinde uygulanmayan bitkilere kiyasla verim ve bitki gelisimi
iizerine olumlu etkisinin olabilecegi goriilmiistiir.

Anahtar Kelimeler: Rizobakteri; PGPR;Capsicumanuum L.;Biber; Su Kisiti; ACC.
Abstract
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Drought is an important factor limiting crop production in most of the world's agricultural lands.
This study was carried out to determine the effects of rhizobacteria, which promote plant
growth, on the growth and fruit yield of pepper plants under water stress. The study was carried
out in 3 replications in a fully automated greenhouse with an area of 108 m2 located at the
Dardanos Campus,Canakkale Onsekiz Mart University. Bursa bristle pepper variety (Capsicum
annuum L.) was used as the plant material. Four irrigation levels (0%, 33%, 66%, and 100%)
were applied. Irrigation was done 3 days apart. A bacteria-based bioformulation (a consortium)
consisting of bacterial strains that can fix nitrogen, dissolve phosphorus, produce indole acetic
acid and show high aminocyclopropane carboxylate (ACC) deaminase activity was used.
Rhizobacteria  (Pseudomonas  fluorescens RCG77, Bacillus subtilis RCG11,
Rhodococcuserythropolis RCG9, Bacillus subtlis RC631) were applied to the plant roots after
planting the pepper seedlings in pots. Fruit weight, fruit width, fruit length, leaf area, fruit color,
root fresh weight, root dry weight, root length, root dry matter and membrane leakage were
investigated. Stress caused by water restriction adversely affected plant growth and
development in pepper. Bacteria application created significant statistical differences for root
length in the 66% irrigation group, fruit length in the 66% irrigation group, fruit weight in the
100%, chroma in the 100% irrigation group and soluble solids in the 0% irrigation group.
Considering the measurement and analysis results, it has been observed that pepper plants
treated with rhizobacteria and exposed to water restriction might have a positive effect on yield
and plant growth compared to the control plants.

Keywords: Rhizobacteria; PGPR;CapsicumannumL.;Pepper;WaterRestriction; ACC.
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USE OF GLYCEROL AS AN ENERGY SOURCE IN RUMINANT RATIONS

RUMINANT RASYONLARINDA ENERJI KAYNAGI OLARAK GLISEROLUN
KULLANIMI
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Ozet

Gliserol biyodizel endiistrisinin yan iiriiniidiir ve son yillarda ruminant rasyonlarinda tahillara
alternatif enerji kaynagi olarak kullanilmaktadir. Gliserol, rumende hizl1 bir sekilde propiyonat
ve biitirata fermente olarak enerji metabolizmasia katilmaktadir. Gliseroliin besin degeri
degerlendirilirken, saflik dikkate alimir ve saf gliseroliin enerji degerinin kabaca misir
tanesininkine esdegerdir. Ancak saf gliserol kaynaklarinin maliyetlerinin yliksek olmasindan
dolayr ruminantlarda kullanimi kisithdir. Ham gliserol kullanimi i¢in 6nemli bir husus,
metanol, harcanan katalizorler ve nétrlestirmeden sonraki tuzlar da dahil olmak {izere mevcut
olabilecek safsizliklardir. Biyodizel iiretim metoduna bagli olarak degisken safliklarda elde
edilen ham gliserinin ruminantlar tizerindeki etkisi igerisindeki gliserol ve diger kirliliklerin
miktarina gore (ham gliseroliin metanol igerigi % 0.5' ten diisiik) rasyona eklenme diizeyleri
degiskenlik gosterir. Son zamanlarda yapilan c¢alismalarda ham gliserinin ruminant
rasyonlarina dahil edilmesinin yem tiiketimi, sindirim, performans ile {iriin kalite 6zellikleri (stit
verimi, slit yag asidi bilesimi, karkas ve et kalitesi) lizerindeki etkilerini degerlendirilmistir.
%380 safliktaki gliseroliin laktasyondaki hayvanlarin performansi tizerinde olumsuz etkiler
olmaksizin rasyon kuru maddesinin %10' una kadar, besi hayvanlarinda ise kuru maddenin
%20" sine kadar enerji kaynag1 olarak kullanilabilecegi, performans ve iirlin kalite 6zellikleri
iizerinde olumsuz bir etkisinin olmadig1 tespit edilmistir. Sonug olarak ruminant rasyonlarinda
tahillarin oran diisiiriilerek gelecegin gida giivenligi konusunda endiseleri de bir nebze de olsa
diistirecektir.

Anahtar kelimeler: Enerji kaynagy, gliserol, rasyon, ruminant
Abstract

Glycerol is a by-product of the biodiesel industry and has been used as an alternative energy
source to grains in ruminant rations in recent years. Glycerol is rapidly fermented into
propionate and butyrate in the rumen and participates in energy metabolism. When evaluating
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the nutritional value of glycerol, purity is taken into account and the energy value of pure
glycerol is roughly equivalent to that of a grain of corn. However, its use in ruminants is limited
due to the high cost of pure glycerol sources. The primary impurities in glycerol include spent
catalysts, salts after neutralization, residual methanol, methyl esters, soap and free fatty acids.
Depending on the biodiesel production method, the addition levels of crude glycerin obtained
in varying purity to the ration vary according to the amount of glycerol and other impurities in
the effect on ruminants (the methanol content of crude glycerol is less than 0.5%). Recent
studies have evaluated the effects of substitution of crude glycerin in ruminant diets on feed
consumption, digestibility, performance and product quality characteristics (milk yield, milk
fatty acid composition, and carcass and meat quality). It has been determined that 80% pure
glycerol can be used as an energy source up to 10% of the ration dry matter in lactation and up
to 20% of the dry matter in finishing diets without adverse effects on the performance and
product quality characteristics. As a result, the proportion of grains in ruminant rations will be
reduced, and the concerns about future food safety will be reduced to some extent.

Keywords: Energy source, glycerol, ration, ruminan
1. GIRIS
1.1 Biyodizel nedir?

Hizla artan diinya niifusu, sanayilesme ve fosil kaynaklarinin asir1 kullanimina bagl olarak
yasanan ¢evresel sorunlarin zaman igerisinde bolgesel ve iilkesel boyuttan uzaklasarak kiiresel
bir sorun haline gelmesi, hiikiimetlerin yenilenebilir enerji kaynaklarina bakis acisin
degistirmistir. Enerjide disa bagimli olmak istemeyen ve enetji arzinda sorun yasayan iilkeler,
fosil kaynaklara bagli olarak artan ¢evresel sorunlarin da etkisiyle, sahip olduklar alternatif
enerji kaynaklarini artirmaya ve ¢esitlendirmeye calismaktadirlar.

Biyokiitle enerji kaynaklarindan iiretilen, son donemde 6nemli gelisme kaydeden ve dogrudan
tarim sektoriinii de ilgilendiren biyoyakitlar giiniimiizde dikkat ¢eken alternatif yakitlar olarak
karsimiza ¢ikmaktadir. Biyoyakitlarin en yaygin olanlari biyoetanol ve biyodizel’dir.

Biyodizel, hammaddesini yaygin olarak tarimsal {riinlerden alan, her tiirli atik yagdan
uretilebilen ve alternatif enerji kaynaklarina oranla maliyeti daha az ve kolay tretilip
depolanabilen 6nemli bir yakit olarak karsimiza ¢ikmaktadir. Biyodizel orta uzunlukta (C16-
C18) yag asidi zincirlerini iceren, bitkisel ve hayvansal yag kaynaklarindan, yagin islenmesi
esnasinda lretilen uzun zincirli yag asitlerinin metil ve bazi durumlarda etil esterleri olarak
tanimlanmaktadir (Erdogan, 2014).

Biyodizel; kanola, aspir, soya, ay¢icegi gibi yagl tohumlardan elde edilen bitkisel yaglar veya
hayvansal yaglardan bir katalizér yardimiyla alkol ile reaksiyonu sonucu agiga ¢ikan yakit
uriiniidiir.

1.2. Neden Biyodizel?

Enerji, insanlik i¢in vazgecilmez unsurlardan biridir. Ekonomik kalkinmanin temelini teskil
etmektedir. Diinya niifus oraninin her gecen yil artmasiyla birlikte enerjiye olan talepte
artmaktadir. Kullanilan enerji kaynaklarmin ortalama %80’1 fosil kaynakli yakitlardan
karsilanmaktadir. Fosil kaynakli yakitlarin %70’in1 komiir, %20’sini petrol ve %10’unu da
dogalgaz olusturmaktadir. Fosil kaynaklarin kullanim oranlar1 dogrultusunda yapilan analizlere
gore mevcut olan rezervlerin depo miktarlart ortalama 100 yil i¢erisinde biiyiik oranda azalma
gosterecektir. Ayrica fosil kaynakli yakitlarin CO2 salimi géz Oniine alindiginda cevre
kirliliginin 2030’lu yillarda %50 oraninda artacagi tahmin edilmektedir. Son yillarda petrol
kaynaklarinin giderek azalmasi, siirekli olarak artan petrol fiyatlar1 ve fosil yakitlarin kullanimi1
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ile olusan olumsuz c¢evresel etkiler; enerji arayisini alternatif enerji kaynaklarina yoneltmistir.
Alternatif enerji kaynaklarinin arastirillmasinda ve gelistirilmesinde bir¢ok yontem
kullanilmistir. Bu yontemler arasinda yenilenebilir “Biyokiitle Enerjisinin” dnemi biiytiktiir.
Hayvansal ve bitkisel kokenli maddeler biyokiitle enerji kaynagi sinifinda yer alir. Yenilenebilir
enerji kaynaklari igerisinde yer alan biyokiitle enerjisinin alt konusu olan biyodizelyakitinin
iretimi diger alternatif enerji kaynaklarina gore (rlizgar enerjisi ve giines enerjisi gibi) daha
kolaydir. Diisiik maliyette elde edilmesinden dolayi iiretimi her gegen giin yayginlasmaktadir.
Bununla birlikte siirdiiriilebilir bir enerji ¢esidi olan biyodizel, sanayi, tarim ve ¢evre alanlarinin
birlikte calismasini saglayarak Ozellikle kirsal kesimde yeni is sahalart olusturmaktadir
(Ozdemir ve ark., 2016).

1.3. Diinya’da Biyodizel

IIk biyoyakitin ortaya cikisi biyodizelle gerceklesmis olup, RudolfDiesel’in 1893 yilinda
bitkisel yaglar1 yakit olarak kullanan motoru tasarlamasina dayanmaktadir. Fransa hiikiimetinin
de destegiyle, 1900 yilinda Paris’te gerceklestirilen Diinya Fuari’nda yakit olarak yer fistigi
yagimi kullanan motorunsergilenmesi daha o tarihte bitkisel yaglarin motor yakiti olarak
kullanilabilecegini gostermistir. Bu bulusuyla Paris Diinya Fuari’nda en yiiksek odiile layik
goriilen RudolfDiesel, bitkisel yaglarin motor yakiti olarak kullaniminin, tarimin gelismesine
ciddi katkisinin olacagini ifade etmistir. Atilan bu 6nemli adimdan sonra bilim diinyasinda
bitkisel yaglarin motor yakiti olarak kullanimi ile ilgili ¢alismalara merakla devam edilmistir.
Bu c¢alismalar sonucunda, biyodizel gelisiminde en Onemli ikinci asama Briiksel
Universitesi'nde gerceklesmistir. Giiniimiizde yaygmn bir sekilde bitkisel yaglardan
transesterifikasyon yontemiyle elde edilen ve biyodizel olarak adlandirilan yakit i¢in ilk patent
Belgikali bilim adami G. Chavanne tarafindan alinmistir. G. Chavanne 1937 yilinda almis
oldugu “Bitkisel Yaglarm Yakit Olarak Kullanimindaki Déniisim Islemi Patenti” ile
biyodizelin iyi bir alternatif enerji kaynagi olabilecegini ispatlamistir. Ancak, o donem
itibartyla petrol tiriinlerinin daha diigilk maliyetli olmalar1 ve kullanimlarinin yayginlagmasi
biyodizelin gelismesini olumsuz yonde etkilemistir. Bu nedenlerden dolayi, 1980°1i yillarin
sonuna kadar biyodizel iiretiminde kayda deger bir ilerleme gerg¢eklesmemistir. Biyodizel
iretimi agisindan 1990’11 yillar, sektoriin yeniden canlanma donemi olarak tanimlanabilir. 1990
yilinda baglayan ve 1991 yilina kadar siiren Korfez Savasi’nin etkisiyle artan petrol fiyatlari,
iilkelerin bir kez daha alternatif enerji kaynaklarina yonelmelerine neden olmustur. Bu durum,
tarthsel gecmisi de olan biyodizel iiretimini tekrar giindeme getirmistir. 1990’11 yillarin baginda
AB iilkelerinden Almanya ve Fransa’nin onciiliigiinde baslatilan biyodizeliiretimi sayesinde
biyodizel piyasasi olugsmaya baslamistir. 2000’11 yillara gelindiginde ise, tekrardan yiikselise
gecen petrol fiyatlarinin yani sira, giiclenen cevresel hassasiyetler ve dnemi biiyiiyen kirsal
kalkinma faktorlerinin de iiretimi tetiklemesiyle biyodizel sektorii biiyime hizimi iyice
artirmigtir. 2000’11 yillara 1 milyar litrenin altinda tiretim miktariyla giren kiireselbiyodizel
iiretim piyasasi, 2006 yilinda 6 milyar seviyelerine ylikselirken, 2008 yilinda ise bu rakam iki
katina ¢gikarak 12 milyar litreye ulasmistir (Hatunoglu, 2010)

Akdeniz iilkelerinde, sehir i¢i bolgelerde her bir ev basina yilda 5 kg bitkisel ve hayvansal atik
yag olustugu tahmin edilmektedir. Avrupa iilkelerinde, ozellikle Ispanya’da, gevresel
hassasiyetleri arttirmak amaciyla 6grencilerin evlerinde topladiklar1 kullanilmis bitkisel ve
hayvansal s1v1 yaglar1 okullarda olusturulan toplama merkezlerine getirmeleri saglanmaktadir.
Ogrencilere dzel yag kabi verilmektedir. Yurt disinda bazi belediyelerde toplama isini yapan
lisansh firmalar, atik yagi belli gegici depolama merkezlerine getirene bedel ddemektedir.
Kullanilmis bitkisel ve hayvansal yag toplama islemi, lisansh firmalar tarafindan yapilmak
zorundadir(Oztiirk, 2018).
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Bugiin Endonezya, biyodizel iiretiminde diinyanin en iyi ilkesidir. 2019 yili itibartyla
Endonezya'da biyodizel {iretimi giinliik 137.86 bin wvaril (21919740 litre) olarak
gerceklesmistir. Bunu Amerika Birlesik Devletleri, Brezilya, Almanya ve Arjantin takip
etmektedir (Anonim, 2020a).

Gelismis iilkelerin pek ¢ogunda vergi indirimleriyle kullanimi ve iiretimi tesvik edilirken
ABD’nin bazi eyaletlerinde fiyatinin dizele gore pahali olmasina ragmen bilingli tiiketici
tarafindan kullanilmaktadir.

Cizelge 1. Diinya biyodizel iiretimi (Bin varil) (Anonim, 2020a).

ULKELER 2019 2018 2017 2016 2015 2014 2013 2012 2011 2010 2005 2000

1. Endonezya 137.86 96.50 48.25 60.31 20.68 60.31 50.84 39.12 31.23 13.44 0.00 0.0

2.AB.D 112.49 121.16 103.81 102.27 82.41 83.43 88.44 64.63 63.11 22.40 591 -
3. Brezilya 99.95 9219 7394 6550 69.10 59.62 50.92 46.83 46.06 41.12 0.00 0.0
4. Almanya 62.29 65.78 59.28 61.35 57.04 62.76 54.87 52.01 58.34 58.50 29.60 4.9
5. Arjantin 43.08 4756 56.18 52.04 3550 50.58 39.12 48.25 47.56 35.67 0.20 0.0
6. Fransa 40.02 53.10 47.90 4452 4418 42.89 39.09 39.79 3561 39.91 12.12 59
7. Ispanya 36.61 31.68 3247 2507 2050 22.34 13.27 9.13 13.28 16.81 3.25 1.6
8. Hollanda 35.08 36.18 3795 2876 29.21 30.84 24.65 21.10 895 7.58 0.00 0.0
9. Tayland 30.24 27.00 2459 2137 2154 20.16 18.61 15.68 10.86 11.37 0.02 0.0
10. Malezya 29.12 2145 1580 1258 11.37 10.53 8.74 4.67 352 224 0.00 0.0
11. italya 2293 1479 13.62 1491 13.67 12.44 10.11 6.35 11.72 1585 3.94 1.6
12. Cin 20.71 1437 1797 1566 1356 19.52 18.59 15.97 12.72 9.79 240 0.0
13. Polonya 1726 17.44 17.65 17.66 14.13 1325 11.73 1126 735 759 132 0.0

Cizelge 1. Diinya biyodizel iiretimi (Bin varil) (Anonim, 2020a) (devamt).

14. Kolombiya 1155 1080 939 913 10.05 10.17 9.87 9.60 8.72 6.62 0.00 0.0

15. Birlesik
Kralhk 919 936 918 673 268 257 481 449 356 3.07 018 0.0

16. Finlandiya 830 691 588 207 958 8.02 7.12 548 457 6.76 0.00 0.0

17. isvec 734 692 240 347 354 419 499 450 398 334 016 0.0
18. Portekiz 704 715 7.04 657 650 6.11 557 554 726 6.23 0.00 0.0
19. Kanada 646 696 696 748 529 6.05 274 172 207 198 0.00 0.0

20. Avusturya 516 456 486 590 616 479 330 338 541 6.05 053 03
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21. Bel¢ika 466 496 569 436 465 820 594 6.14 754 750 0.00 0.0
22. Romanya 460 336 297 305 267 197 245 180 214 024 0.00 00

23. Cek
Cumbhuriyeti 445 382 282 293 301 393 326 310 416 393 251 1.3

24. Filipinler 379 379 379 391 352 29 267 238 229 214 0.00 0.0
25. Yunanistan 350 3.06 274 299 263 278 271 252 223 256 000 0.0
26. Hindistan 327 310 293 272 262 238 227 217 191 172 020 0.0
27.Bulgaristan 313 232 169 115 088 111 0.79 014 032 038 000 0.0

28. Macaristan 3.07 317 311 284 266 242 254 262 289 287 0.00 0.0

29. Litvanya 299 303 232 18 211 215 210 191 161 179 014 0.
30. Tiirkiye 237 215 131 124 132 070 042 034 026 015 0.00 0.0
31. Peru 190 193 064 000 000 000 017 031 055 055 000 0.0
32. Letonya 158 174 105 081 119 135 119 163 121 087 0.04 0.0
33. Norveg 154 200 222 107 0.00 000 0.00 0.00 1.82 0.00 0.00 0.0
34. irlanda 060 060 052 053 049 049 044 049 055 144 0.02 00
35. Uruguay 050 050 049 049 047 067 057 042 035 022 0.00 00
36. Japonya 031 024 024 024 029 028 017 016 0.15 0.15 0.00 00
37. Belarus 028 024 035 035 038 048 046 058 062 0.76 0.00 00
38. Isvigre 02 01 014 014 011 010 010 0.13 010 012 014 0.0

39. Danimarka 013 011 0.09 017 027 038 040 045 158 153 141 00
40. Hong Kong 0,20 0,10 0,13 0,07 007 210 030 010 0,58 0,08 0,00 0,0
41. Yeni Zelanda 0,04 000 000 000 001 001 0,00 002 004 002 0,00 0,0

42. Hirvatistan 000 001 001 002 031 063 060 0771 0,16 0,28 0,00 0,0

Cizelge 2. Cesitli Ulkelerde Kurulu Biyodizel Tesisleri (Oztiirk, 2018).

Ulkeler Tesis Sayis1  Toplam Kapasitesi (1000 Ton) Kullanilmis Bitkisel Yag
Avusturya 11 56.2-60 Kullaniliyor

Belgika 3 241

Kanada 1

Cekya 17 42.5-45 Kullaniliyor
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Danimarka 3 32

Fransa 7 38.1

Almanya 8 207

Macaristan 17 43330

Irlanda 9 5 Kullaniliyor
Italya 9 779 Aycigegi yagt
Nikaragua 1 Jatropha
Slovakya 10 50.5-51.5

Ispanya 1 0.5

Isveg 3 75

Cizelge 2. Cesitli Ulkelerde Kurulu Biyodizel Tesisleri (Oztiirk, 2018) (devamu).

Isvicre 1 2

Ingiltere 1

A.B.D 40 190 Kullaniliyor
Yugoslavya 2 5

TURKIYE 6 115-116 Kullaniliyor

1.4. Tiirkiye’de Biyodizel

Ulkemizde biyoyakitlarla ilgili gelismeler 2000°1i yillardan sonra hiz kazanmustir. Ulkemizin
biyodizel kurulu kapasitesinde, 2007 yilina kadar diinyada Almanya’dan sonra ikinci siradayer
aldig1 bildirilmistir (Anonim, 2009). 2019 yilinda Tiirkiye’ de biyodizel iiretimi 134 milyon
litredir (Anonim, 2020b).

Tiirkiye’de gectigimiz yil pandemiye ragmen sadece evlerden 40 milyon litre atik yag
toplanarak biyodizele donustiiriilmiistiir. Sektorde, 2020'de salgina ragmen atik ve bitkisel
kaynaklarla 100 milyon litre biyodizel yakit iiretimi saglanmistir (Anonim, 2021). Biyodizel
iretiminde temel hammadde yagli tohumlar ve 6zellikle kolza iiretimi olup iilkemizde bu
hammaddelerin yetersiz olmasi disa bagimlilig1 ortaya ¢ikarmaktadir.

Yerli kaynaklardan iiretilen biyoetanoliin benzine, biyodizelin ise %2 oraninda motorine
katilmasinda, motor biyoyakitt OTV’den muaf tutulmustur (Karaosmanoglu, 2006). Enerji
Piyasas1 Diizenleme Kurumu (EPDK), tekrar bir karar alarak 16 Haziran 2017 tarihli ve 30098
saylli Resmi Gazete’de motorine binde bes biyodizel harmanlamasina iliskin bir teblig
yayimlamistir. Teblig uyarinca, motorine 1 Ocak 2018’den itibaren binde bes oraninda yerli
tarim iiriinlerinden ve bitkisel atik yaglardan iiretilmis biyodizel (YAME, yag asidi metil esteri)
ilave etmek zorunlulugu getirilmistir (Oztiirk, 2018).

2. BIiYODIZEL URETIiM YONTEMLERI VE YAN URUNLERI
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Soya ve kanola gibi bitkisel yag kaynaklarindan biyodizel tiretimi i¢in, bitkisel yaglar, alkali
katalizor (sodyum hidroksit, kostik soda ya da potasyum hidroksit, potasyum) varliginda, kisa
zincirli alkol olan genellikle metanol bazen de etanol ile reaksiyona sokularak biyodizel ile ham
gliserol eldeedilmektedir. Biyodizel yercekimi kuvveti ile veya santrifiij ile gliserolden ayrilir.
En basit biyodizeliiretim metodu karistirmali bir reaktorde yag ve alkoliin karistirilmasi olup,
alkol/yag molar oranlar1 4/1ile 20/1 oranlarinda degisirken en ¢ok 6/1 oran1 uygulanmaktadir
(Donkin ve Doane, 2007). Her 37.85 litre biyodizel iiretiminden 3.40 litre ham gliserol elde
edilir(Lardy 2008). Biyodizel iiretiminin birgok yontemi olmakla birlikte en fazla kullanilan
yontem transesterifikasyon olup; yag asitlerinin bazik bir katalizor esliginde alkol (metanol ve
etanol gibi) ile esterlesmesi sonucunda tiretilmektedir (Donkin ve Doane, 2007; Lardy, 2008;
Sabanc1 ve ark., 2010). Biyodizel ve gliserin biinyesinde kalan metanol fazlasi ise evaporator
veya flash iinitelerinde uzaklagtirilmakta ve metanolii alinan biyodizel faz1 daha sonra hafif
sicak ve asidik suyla yikanarak biinyesindeki gliserin, sabun, metanol, tuz gibi maddelerden
saflastirilarak kurutulmaktadir. Kurutmadan sonra biyodizel depolama tankina, gliserin ise
gliserin  saflagtirma  {initesine  gonderilmektedir. Transesterifikasyon prosesine ve
transesterifikasyon sonrasi rafine iglemine bagli olarak, elde edilen gliserin fazinin
(hamgliserin) saflig1 farklilik gosterebilmekte ve saflik % 98’lere ulasabilmektedir. % 90-95
safliktaki gliserine teknik gliserin ad1 verilirken, % 99 ve {izeri safliktaki gliserin farma gliserin
olarak adlandirilmaktadir. % 99 ya da daha yiiksek saflikta ham gliserin, bir daha aritilmadan
kozmetik ve ila¢ endiistrisinde kullanima hazir hale geldigi ancak biinyesinde artik katalizor,
metanol, tuz gibi ham gliseroliin kalitesini diisiiren bilesikler oldugu bu sekilde hayvan
beslemede kullanilmasinin bazi problemlere neden olabilecegi bildirilmektedir (Thompson ve
He, 2006).

Biyodizel iiretimi, bitkisel ve hayvansal yaglardan biyodizel iiretmek icin, yiiksek olan
viskozite degerinin, petrolden iiretilen dizel yakitinin sahip oldugu viskozite degerine
yaklastirilmasi ve uguculuk 6zelliginin iyilestirilmesi gerekir. Bu amagla biyodizel {iretimi i¢in
genel olarak asagidaki yontemlerden yararlanilir;

2.1. Kanistirma: Yag, belirli oranda dizel yakiti ile karistirilarak seyreltilir. Karisim dizel yakit
oranina bagl olarak yakitin viskozite, buharlagma, piiskiirtme 6zellikleri iyilesir.

2.2.Mikroemiilsiyon olusturma: Bitkisel yaglarin yiiksek viskozitesini diisiirmek amaci ile
kullanilan bir diger yontem ise metanol, etanol veya 1-biitanol gibi kisa zincirli alkoller ile
mikro emiilsiyon olusturmasidir. Mikro emiilsiyon, boyutlar1 1-150 nm arasinda olan optikce
izotropik s1vi mikro yapilarinin denge dagilimi olup, normalde karismayan iki s1v1 ve bir ya da
daha fazla aktif maddenin bir araya gelmesi ile olusur. Bu yontemle elde edilen yakitlarin
viskozitelerinde azalmalar ve piiskiirtme karaktetristiklerin de iyilesmeler gibi olumlu sonuglar
kaydedilmis olmasina ragmen, bu yakitlarin biinyelerinde bulundurduklar1 alkol nedeni ile
setan sayilarinda ve 1s1l degerlerinde azalmalar olmakta ve dolayisiyla motor performanslari
olumsuz yonde etkilenmektedir (Keskin, 2005).

2.3.Piroliz: Yag molekiilleri yiiksek sicaklikta oksijensiz bir ortamda daha kii¢iik molekiilere
pargalanir. Bu islem, C-C veya C-H baglarda ayrilmalar seklinde gergeklesir. Piroliz islemi;
hidrokraking, katalitik kraking ve termal kraking olmak iizere ii¢ kisma ayrilir. Uretilen iiriiniin
miktar1 kullanilan metoda, reaksiyon parametrelerine baglidir. Bu yontemle yaglarin yakit
ozellikleri, dizel yakit1 6zelliklerine yaklagmasina ragmen, enerji tiiketiminin yiiksek olmasi en
onemli olumsuzlugudur (Keskin, 2005).

2.4.Transesterifikasyon: Giiniimiizde biyodizel iiretimi i¢in en ¢ok tercih edilen yontem
transesterifikasyon yontemidir (Sekil 1).Transesterifikasyon; yag asitlerinin (bitkisel yaglar,
evsel atik yaglar, hayvansal yaglar) bazik bir katalizor esliginde alkol (metanol, etanol vb.) ile
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esterlesme tepkimesidir. Transesterifikasyon yonteminde, yag molekiilleri bir katalizor yardimi
ile belirli bir sicaklikta alkol ile kimyasal tepkimeye girer. Bu kimyasal tepkime ile yag asitleri
bagli bulunduklar1 trigliseritlerden ayrilip alkoller ile yeni esterler olustururlar.
Transesterifikasyon, bitkisel ve hayvansal yaglari olusturan trigliseritleri pargalayarak, bir
baska deyisle, icindeki gliserolii alarak, kullanilan alkoldeki alkil radikali ile yer degistiren bir
ester donlisim islemidir. Kisacasi, gliserol esasli triesterler alkil esasli monoesterlere
doniistiiriiliir. Transesterifikasyon ile trigiseritler monoesterlere doniistiiriildiigiinde, molekiiler
agirlik tlicte bir oraninda ve biiyiik bir sorun olan yiiksek vizkozite ise sekiz kat kadar azalir.
Ayrica, uguculuk 6zelligi de bir miktar iyilesir. Stokiyometrik (teorik) bir transesterifikasyonda
1 mol yag i¢in 3 mol alkol kullanilir. Bunun sonucunda, 3 mol yag asidi alkil monoesteri
(biyodizel) ve yan iirlin olan 1 molgliserol elde edilir (Sanli ve Canakgi, 2005).

KATALIZOR METANOL

HAM BITKISEL TRANSESTERIFIKASYON
velveya ATIK YAG 3

BIYOMOTORIN

ASIT 1. NOTRALIZASYON FAZ AYRISTIRMA
GLISERIN

Sekil 1. Transesterifikasyon yontemi ile biyodizel iiretiminde islem agamalar1 (Sabanci ve ark.,
2010).

Biyodizel iiretimi ve dncesinde olusan yan ve son {iirlinler (Anonim 3, 2018); Kiispe, gliserin,
lesitin, alkol, asit veya baz, sabun ve su agiga ¢ikar. Bizim burda hayvan beslemede iizerinde
duracagimiz enerji amagli gliserindir.
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Eatahzir —

Kansztirma Alkol ve Su |
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Furutma : , Bimodizel |
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Yag |, | Reaktor | Yikama |, Alkolve Yag |
&
At | o . MNétralizasyo ,_,, FazAyimma | Glizerin

Sekil2.Biyodizel iiretiminin sematik gosterimi (Uysal, 2007).

Ham
Gliserin A
—_— Nitralizasyon Faz ayirma
" » FFA
Asit :
# Saf MeOH
Distilasyon + Distilasyon
Su
Filtre # Distilasyon Agartma
3
Atik
Na / K tuzu .
saf Gliserin

Sekil 3.Gliserin saflastirma prosesi (Uysal, 2007).
3. GLISEROLUN BESIN DEGERI

Gliseroliin besin degeri degerlendirilirken, saflik dikkate alinmaktadir. Saf gliseroliin neredeyse
tamami enerji kaynagi olarak kullanilabilir. Ruminantlar i¢in gliseroliin enerji degerini
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belirleyen birkag caligsma vardir. DeFrain ve ark. (2004), gliserol i¢in 1.91 Mcal/kg NEL enerji
icerigine sahip oldugunu; Cottrill ve ark (2007) ise yaklasik olarak gliseroliin 4.32 Mcal/kg brtit
enerji ve 2.27 Macal/kg ise NEL igerigine sahip oldugunu ve gliseroliin saf olup
olmadigminenerji degerini etkiledigini bildirmislerdir. Cogu literatiirde saf gliseroliin enerji
degerinin kabaca misir tanesininkine esdeger oldugu ifade edilmistir (Donkin, 2008; Mach ve
Bach, 2009). Bununla birlikte, saf gliserol kaynaklarmin yiiksek maliyetlerinden dolay1 siit
sigircilig1 beslenmesinde kullanimi kisithidir. Biyodizel endiistrisinden gelen ham gliserol% 70-
90 gliserol arasinda degisebilir (Dasari, 2007).Cesitli bilimsel ¢alismalarda kullanilan
gliseroliin su icerigi %l'den (saflagtirllmis gliserol kaynaklar1 icin) %?26.8'e kadar
degisebilmektedir (Altas, 2019).

Ham gliserol kullanimi i¢in Onemli bir husus, metanol, harcanan katalizorler ve
notiirlestirmeden sonraki tuzlar da dahil olmak {izere mevcut olabilecek safsizliklardir. Alman
aragtirmacilar tarafindan test edilen diisiik saflikta bir gliserol kaynagi, kuru madde bazinda %
2.7 metanol (Schroder ve Stidekum, 1999) ve Giiney Dakota ¢alismasinda kullanilan gliseroliin
ise % 1.3 oraninda metanoligerdigi bildirilmistir (De Frain ve ark., 2004). Metanol rumende bir
miktara kadar detoksifiye edilebilmektedir, ancak daha fazlasi1 toksik etkiye neden olmaktadir.
Ayni sekilde preruminant buzagilar ve diger nonruminantlar i¢in de toksik etkiye sahiptir. Bu
nedenle hayvan beslemede kullanilacak olan ham gliseroliin metanol igerigi % 0.5'ten diisiik
olmas1 gerektigi bildirilmistir. Amerikan Gida ve Ilag Dairesi (FDA) tarafindan yayinlanan bir
tavsiye yazisinda, hayvan yemlerinde 150 ppm'den yliksek metanol seviyelerinin giivensiz
olarak kabul edildigi de goriilmektedir (Altas, 2019).

Cizelge 3. Gliseroliin besin madde igerigi (KM iizerinden %) (Lardy, 2008)

Su 9.22

Ham gliserol 95.8
Methanol 0.03
Ham protein  0.45

Ham yap 0.13

Kiil 3.51
Sodyum 1.39
Klor 2.05

Potasyum <0.005

4. GLISEROLUN RUMINAL METABOLIZMASI

Gliseroliin, ilk kez 1970’lerde siit sigirlar1 icin glukojenik bir yem katkis1 olarak
degerlendirilebilecegi ve rumen veya ince bagirsak yoluyla portal kana emilerek karaciger
tarafindan alindiginda, glukoneogenez yoluyla potansiyel bir glikoz Onciisii oldugu
belirtilmistir (Fisher ve ark., 1971).Rumende fermentasyonla UY A ve 6zellikle de propiyant ve
biitirata fermente edilir. Bu durumda rumenpH’s1 diiser ve rumenmikrobiyel protein sentezi,
Ruminococcusflavefaciens ve Fibrobactersuccinogenes aktivitesi yaninda yemlerin
sindirilebilirligi tizerinde de olumsuz etkilere neden olur (Kholif, 2019). Kijora ve ark (1998)
rumene gliserol uygulamasmin rumen pH’sin1 ve rumende asetat/propiyonat oranini

31



ASES Ill. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE
OCTOBER 14-16, 2022, Canakkale, Tiirkiye
CONFERENCE BOOK

diistirdiigiinii ve bdylece siit iiretiminin artiriken siit yag sentezinin baskilandigini ifade
etmislerdir. Glikoneojenik 6zellikleri nedeniyle, siit ineklerine agiz yoluyla (besleme veya
bolus dozlariyla) verildigi ¢ogu arastirmada, siit sigirlarina bir tedavi olarak gliserol
verilmesinin potansiyel yararlar1 oldugunu ve ketozis i¢in Onleyici madde olabilecegini
gostermistir (Fisher ve ark., 1971). Gliserol, rumenden hizli bir sekilde emilir, ancak
fermantasyon gibi nispi absorpsiyon oraninin belirlenmesi zor olmustur. Yapilan ¢alismalar,
gliseroliin rumen igine giren bir kismmin dogrudan emilebilecegini gostermektedir (Remond
ve ark., 1993). Ornegin % 15 ile % 25 gliseroliin eklendigi bir calismada, gliseroliin en fazla 6
saat i¢inde emildigi gosterilmistir (Bergner ve ark., 1995). Laktasyondaki siit sigirlarinda
(negatif enerji dongiisiinde) glikoz ihtiyaci yiiksektir. Dolayisiyla absorbe edilen gliserol ve
rumen fermentasyonunda olusan propiyonat benzer amaglarla kullanilabilir.

[ Yem gliseroli Adipoz doku

e

¥
Fumen \ \ Esterlasmemis
Fermantasy-:-nu\' ~ wak asitleri

[ | —.

[ Asatat [Pr-:upi}'-:-nat |[ Biitirat | triagilglizarol

'y
' !
1 G-fosfat

i
i
i
i
i
<] == | Fruktoz-6-
i
i
i
i
i
i

o-gliserolfosfat

fosfat

/_l

(Glisaraldshit-
3-fosfat

Fosfoenol

EARACIGER EARACIGER

piriivat

w

Sekil 4. Sigirlarda gliserol transferi/metabolizma ve karaciger glukoneogenez yollar
(Kupczynski ve ark., 2020).

Cizelge 4. Sigirlarda rumende gliseroliin fermantasyon, mikrobiyom ve pH iizerine etkisi

Saflik Uygulama Siitte Ornekle Ru  Aset Propi Biiti Aseta Referan
Yontemi ve Doz Inekler ve me men at onat rat t/ s
Giinler Zamam pH"1 (% (% (%  Propi
Mol Molar Mol onat
ar) ) ar)

0 691 618 217 123 2.85
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Giinlik 0,43 6.89 554 271 144 204
rasyonu kg/giin Holstein
n ust —— .
1/3'ne 0,86 Inekler 6.61 585 247 132 3.27 :
. ' Dogum beslenme : ' : ' : DeFrain
Gliserol,  kadar kg/gin {14 den 4 saat ve ark
%680.2 st oneesi en 4 saa e ark.,
T giinden 21 sonra 2004
giyimli N
gline
ve elle kadar siitte
karigtir1l
mis
Gliserol, TMRile 0 Holstein 2 ginde 6.07 546 356 98 153 Mach ve
%86 karigik bogalar bir ay ark.,
KMnin (335+86 boyunca 606 541 343 116 157 2009
%4 kg
baslangic
KMnin  CA)- Calis 568 509 386 105 132
%8I manin 91
glntlne
KMin f;f\f‘l;e 608 533 354 113 150
%12'si
Gliserol, Tahilile 0 Holsteinfi ~ Sabah 6.53 385 19.14 128 201 AbuGha
%99,5 karigik stiilli beslenme 1 3 zaleh ve
inekler sinden 3 ark.,
%15 saatsonra 654 36.8 1859 169 198 2011
1 8
33
%30 6.57 336 1965 194 171
5 1
%45 6.53 335 2291 182 146
4 3
Gliserol TMRile %0 Holstein beslenme 6.15 57.0 20.6 120 238 Shin ve
(ham karistirll KM inekler den 8 saat ark.,
gliserol mis (esasl 116 = 13 sonra 2012
%80.1) gliserol  diyet KMA. He
misir r diyet i¢in
silaj1) 27 giinliik
periyotlar
%0 599 480 26.9 139 182
KM
(esasl
diyet
misir
silaj1)
%0 6.25 525 252 126 213
KM
(diyet
pamuk
kiispesi
ne

dayalr)
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%10 6.18 46.8 284 140 1.72
KM
(diyet
pamuk
kiispesi
ne
dayalr)
Gliserol TMR'de 0 sagmal Siirekli 65 56.8 226 145 25 Rico ve
(kuru misir inek kiiltir ark.,
gliserol)  nisastast 943 sirasinda 6.5 509 23.3 184 2.2 2012
nin (0,75
gliserol  kg/giin
ile )
degistiri
Imesi - g45 64 494 276 158 18
(1,25
kg/giin
)
%8 (2 6.5 445 30.32 171 15
kg/giin
)
Gliserol, Karigtin 0 Holstein Beslemed 6.1 61.1 59.1° 576 27 Boyd ve
%80-85 lmis ve inekler en o, 2, 4, a ¢ ark.,
kaplanm 56 + 18 6,8vel0 2013
1§ 200g/g KMA, saatsonra 60 233 24.1° 254 25°
pamuk {in fistiile a c
tohumu edilmis
TMRa - 4g0g/g  nekler 61 114 123 124 23
eklenmi iin a b
stir
Gliserol  Yeme Ruminal Her 6.39 86.6 245 19.3 3.65 Van
(ham eklenen kantlli deney Cleef ve
gliserol gliserol Nellore periyodun 611 734 223 21.0 6.56 ark.,
%86) un  15. 2015
koyunu, -
ortalama  &UnUnde. 630 599 241 288 282
beslenme
24 ayhk den 1. 0
ve 400 kg 2 4 évé 6.27 541 29.9 246 192
CA n
8 saat
sonra 6.23 493 33.1 30.5 153
toplanmig
tir
Gliserol  Giinde Bogalar Sabah 6.32 605 24.1 106 3.03 Madrid
iki kez (Limuzin  beslenme ve ark.,
piire x yerli sinden 638 610 267 914 255 2019
halinde Ispanyol  sonra0, 2,
sunulur cinsi) 4 Ve 8 614 583 200 869 213
292.8 + saat
égA'f’ kg E::Itﬁ)'ama 574 528 207 131 1.96

34



ASES Ill. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE
OCTOBER 14-16, 2022, Canakkale, Tiirkiye
CONFERENCE BOOK

TMR—toplam karisim rasyon; KM - kuru madde. Farkli {ist simgelere sahip ayni satirdaki
ortalama degerler 6nemli 6l¢iide farklilik gosterir ( p < 0.05).

5. LAKTASYONDAKI HAYVANLARIN YEMLERINDE GLIiSEROL
UYGULAMASININ iN VIiTRO DEGERLENDIRILMESI

In vitro denemelerde kullanilan gliserol dozlari, in vivo denemelerden farklidir. Artan oranda
gliserol ile arpa yerine ikamesinin propiyonatr arttirdigini ve asetat konsantrasyonunu
azalttigini gozlemlemistir (Avila ve ark., 2011). Rumen fermentasyonu ve bakterileri iizerinde
farkli diizeylerde gliserol ilavesinin etkisini inceleyen Abo EI-Nor ve ark., (2010) %10 ile %20
gliserol uygulamasinin in vitro kuru madde (KM) parcalanabilirligini etkilemedigini
bildirmislerdir. Ancak koyun rasyonlarinda misir yerine yiiksek diizeylerde gliserol ilavesinin
in vitro KM sindirilebilirligini dogrusal bir sekilde artirirtken NDF sindirilebilirliginin
diistirdigiinii belirtmistir (VanCleef ve ark., 2018) AbuGhazaleh ve ark., (2011) seliiloz
sindiriminde rol alan mikroorganizmalarin sayisinda azalma oldugunu, KM sindirilebilirliginin
katkida bulundugunu vein vitro NDF sindirilebilirliginin baskilandigini ifade etmislerdir.

Rasyondagliserol konsantrasyonu artirildiginda ruminal fermentasyon ve UYA {iretiminin
azalmas1 nedeniyle toplam gaz ve karbondioksit iiretimi dogrusal olarak azaltmaktadir (Lee ve
ark., 2011; VanCleef ve ark., 2018). Ferraro ve ark. (2016) rumen fermentasyonu iizerine yonca
ve mustr silajina gliserolle 1slatilmasinin gaz tiretimi azaldigini ile gaz tiretiminin baslangicini
(lag time=L) geciktirdigini ve propilen glikol ile gliseroliin dogrudan karacigerde glikoza
doniistimii ve emilimini izin veren uzun 6teleme zamanini ile 6nemli bir glikojenik etkiye sahip
oldugunu bildirmislerdir. Gliseroliin in vitro metan (CH4) tiretimi lizerindeki etkisiyle ilgili
olarak Van Cleef ve ark. (2018) yaptig1 calismada gliseroliin seliiloz sindiriminde etkili olan
bakterilerin aktivitesi lizerindeki olumsuz etkilerinden dolay1 (AbuGhazaleh ve ark., 2011) CH4
iiretiminde dogrusal bir azalma egilimine dikkat ¢cekmistir. Ayrica, Lee ve ark. (2011) yapmis
oldugu calismada gliseroliin in vitro CHs lretimini azaltma yetenegine sahip oldugunu
bildirerek, gliseroliin diyet enerji kullanim verimliligi iizerinde olumlu bir etkisi oldugunu 6ne
sirmiistur.

In vitro caligmalarda gliseroliin rumen fermentasyonu ve metan iiretimi iizerinde bulunan
sonuglardaki tutarsizlilar kullanilan gliseroliin dozu, saflig1 ve uygulama yontemi ile inkiibe
edilmis substratlarin dogasindan kaynaklanabilecegi bildirilmistir (Kholif, 2019).

6. YENIi DOGAN HAYVANLARIN VE GECiS DONEMINDE OLAN INEKLERIN
BESLENMESINDE GLIiSEROL

Siit hayvanlarin beslenmesinde kritik donemler dogumdan sonra, kuru déonem ve laktasyonun
erken donemdir. Bu nedenle yukarida bahsedilen kritik donemlerde gliserol kullaniminin
etkinligi onemlidir. Yenidoganlarin erken déneminde ishal sonucu olusan dehidrasyon ve enerji
eksikligi onemli mortalite nedenleridir (Barrington ve ark., 2002). Oral rehidrasyon
soliisyonlar1 s1v1 ve elektrolit dengesini korur. Literatiirde yenidoganlaragliserol verilmesinin
etkisine iligkin bilgiler ¢ok azdir. Yenidogan hayvanlarda gliseroliin rehidrasyon
sollisyonlariyla oral yolla verilmesi, kan sekerini etkileyerek metabolik bozukluklardan
kaynakli rahatsizliklar i¢in kullanilabilecegi bildirilmistir (Kholif, 2019).

Omazic ve ark. (2013b) gliserol iceren oral rehidrasyon soliisyonunu glikoz igeren oral
rehidrasyon soliisyonu ile karsilastirmis ve gliserol oral rehidrasyon soliisyonu verilen
buzagilarin, glikoz iceren oral rehidrasyon soliisyonu verilen buzagilara kiyasla plazma glikoz
seviyelerinin arttigini bildirmistir. Plazma glikoz seviyesi, bir hayvanin enerji durumunun iyi
bir gdstergesi oldugundan, sonug, gliseroliin, glikoza gore oral rehidrasyon soliisyonunda enerji
arzini arttirdigim gostermektedir.
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Gecis donemi (buzagilamadan 6nceki 20 giin ve buzagilamadan sonraki 30 giin), fetiisiin son
biliyiimesini, buzagilamay1 ve laktasyonun baslamasini igerir. Bu siire boyunca, meme organinin
laktogenez i¢in enerji ihtiyacinda yogun bir artis olur, bu da ineklerin sirasiyla diisiik ve yiliksek
seviyelerde kan sekeri, insiilin ve kan esterlesmemis yag asitleri (NEFA) ve beta-
hidroksibutirik asit (BHBA) kaybina neden olur (Ingvartsen ve Andersen, 2000).Bu kritik
donemde s6z konusu metabolik diizensizliklerde gliserol kullanimi ile kan glikoz
konsantrasyonunun yliikseldigi, ketosize neden olan NEFA ve BHBA konsantrasyonlarinin
diistirdiigli yapilan ¢alismalarda bildirilmistir (Johnson, 1954; Fisher ve ark., 1973; Goff ve
Horst, 2001, DeFrain ve ark., 2004). Donkin (2008) yaptig1 ¢alismada gegis donemindeki
sigirlar icin rasyon KM'sinin %5 ile %8'i arasinda gliserol ilavesinin yapilmas1 gerektigini,
baska bir arastirmada ise siit s1gir1 rasyonlarindaki %50 nisasta yerine %10 gliserol ikamesinin
yem tliketimi, sindirilebilirlik ve rumen mikrobiyel protein sentezi tizerine olumsuz bir etkisinin
olmadig1 bildirilmistir (Schréder ve Siidekum,1999).

Ketozis esnasinda kandaki glukoz seviyesinin diisiik olmasi viicuttaki yag rezervlerinin
mobilizasyonunu tetikler ve dolayisiyla kandaki esterlesmeyen yag asidi ( NEFA) seviyesi artar
(Grummer RR., 1995; Drackley JK., 1999)

Cizelge 5. Siit ineklerinde gliseroliin siit verimi ve siit bilesimi tizerine etkisi.

Yonetim  inekler ve . Yag Protei DSV(kg/ Referan
Saflik ve Doz Yontemi Takviye Zamam ;l;g/gu (%) n(%) d) FE S
0 Giinliik 37.2 4.26 2.94 38.7 -
rasyonun
iist Holstein inekler, .
: 043 | 3iine 14 gin 357 402 302 352 DeFrain
Gliserol,  kg/giin kadar repartumdan 21 ve
%80,2 prep ark., 200
kaplanmig giin sonraya 4
0.86 ve elle kadar.
k,/ .. karigtiril 34.0 4.26 2.97 35.0
glgin o
1.9
0 42.14 4.37 3.19 41.72
kurualise TMR'de Dogumdan 1 Chung
ol 9 —en iyi emzirmeye 3 ve ark.,
250 kaplanan  haftaya kadar 20 2007
.. 44.57 4.00 3.09 42.04 ’
g/giin 7
%0
KM
(misr 344 310 288 296 L1
silajina . 9
dayali Holstein
divet TMR ile Inekler .
Gliserol, yey karigtir1l 116 + 13 :rhkmve
%80,1 mis KMA. Her diyet 201"2
%5 gliserol icin 27 gilinlik
KM periyotlar
(musir 356 320 286 313 L2
silajina 5
dayali

diyet)
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. Siit .
Yonetim  Inekler ve . Yag Protei DSV(kg/ Referan
Saflik ve Doz Yontemi  Takviye Zamani gl;g/gu (%) n (%) d) FE S
%10
KM
(musix 356 301 286 30.1 12
silajina 8
dayali
diyet)
%0
KM
(pamuk 377 315 295 328 L1
kiispesi 9
bazl
diyet)
%5
KM
(pamuk 366 332 301 327 L0
kiispesi 4
bazl
diyet)
%10
KM
(pamuk 364 305 300 313 L0
kiispesi 7
bazl
diyet)
0 Karigtril 379 346 276 37.6 L5
mis ve 5
kaplanmis
pamuk L
Gliserol, 20098 tohymy  Holsteininekler 0 a0 075 361 16 Boyd ve
un 4 haftalik 0 ark.,
%80-85 daha
uygulama 2013
sonra
TMR'ye
4000/ yjenmist 355 335 281 346 15
un ir. 1
(kg/gii ) .
n)
Ham Ag1z . Kass ve
gliserol, S,OOmI yoluyla |2_131kta}§r3l/onun4lle 29.4 1.42 0.927 ark.,
%82.6 slatilmig -8t 2013
315 1.53 0.992
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. Siit .
Yonetim  Inekler ve . Yag Protei DSV(kg/ Referan

Saflik ve Doz Yontemi  Takviye Zamani gl;g/gu (%) n (%) d) FE S

0 17.9 3.17 3.03 g_g

- Ust
Ham KMnin kaplamali 21 giin 0.9 Ezequiel
gliserol, %151 beyaz (her donemde 7 16.9 2.71 3.05 5' ve ark,
%82.6 misir giin veri toplama) 2015
silaj1

%30 ve 11

KM 16.0 3.01 3.24 1

300 mL

PG 43.1 4.90 2.86

rgnol?G 42.3 4.48 2.97
Gliserol 4 giin  KaniilliifarkliHol Piantoni
N " 600mL 'umende  stein inekler (22 = ve Allen,
%699,5 infizyon 5 KMA) 426 466  2.90 2015

300 mL

G +

300 mL 42.3 4.52 2.84

PG

DSV: %4 yagh siit verimi; FE—yem verimliligi = siit verimi (kg/d)/DMI (kg/d). Farkli iist
simgelere sahip ayni satirdaki ortalama degerler 6nemli 6l¢iide farklilik gosterir (p< 0.05).

7. SUT HAYVANCILIGINDA GLISEROL UYGULAMASI
7.1. Gliserol uygulamasimnin yem alimina etkisi

Yem tiiketimi, siit hayvanlarinin laktasyon performansini ve besi hayvanlarinin canli agirlik
artisin1 (CAA) biiyiik olgtide etkiler. Gliseroliin yem tiiketimi tizerindeki etkisi doza baghdir.
Ruminant diyetlerinde gliserol uygulamasini degerlendiren denemelerin ¢ogunda, gliserol
dozunun arttirtlmasi, diisiik yem tiiketimi ile paralellik gostermistir (Ezequiel ve ark., 2015;
Andrade ve ark., 2018; Saleem ve ark., 2018). Etkin doz diizeyi su ana kadar yapilan
caligmalarda yem tiiketiminin artislart veya eksilisleri ile iliskilendirilmemistir, ¢linkii siit
sigirlarinin laktasyon donemi, bazal diyet ve gliseroliin saflig1 gibi faktorler doz diizeyini
etkilemektedir. Yemin lezzetliligi, yem alimini etkileyen ana faktordiir ve diyete gliserol
ilavesinin, tath tadi nedeniyle yemin lezzetini artirabilmesi beklenir. Ancak gliseroldeki ytiksek
enerji konsantrasyonu ve bunun rumen fermantasyonu tizerindeki etkisi ve rumen UYA
konsantrasyonlarinin degisimi yem tiiketimini olumsuz etkileyebilir (Andrade ve ark., 2018).

Paiva ve ark. (2016), laktasyondaki ineklere kuru maddede 210 g/kg ham gliserol verilmesinin
yem tiiketimini diislirdiigiinii, baska bir arastirmada ise kuru madde de 300 g/kg gliserol
ilavesinin kontrol (0 gliserol) rasyonuyla karsilastirildiginda kuru madde tiiketiminin %15
diizeyinde azaldigimi belirtmislerdir (Ezequiel ve ark., 2015). Laktasyondaki kegilere yliksek
diizeylerde ham gliserol (>%10.9 ham gliserol) verilmesinin gliseroliin rumende fermentasyonu
sonucunda propiyonat ve asetat konsantrasyonunu artirmasi ile yem tiiketimini siirlandirdigi
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ifade edilmistir (Andrade ve ark., 2018). Laktasyonun ilk periyodunda siit mandalarinin
rasyonlarinda artan miktarlarda(diisik= 150 ml/giin/manda, yiiksek=300 mL/giin/manda)
gliserol seviyelerini degerlendiren Saleem ve ark. (2018) yiiksek gliserol verilen grupta yem
tilketiminin de diistiigiinii bildirmislerdir.Yapilan ¢ogu ¢alismalarda siit hayvanlarinda gliserol
verilmesi durumunda yem tiiketiminin azalmasinin sebepleri rumen fermentasyonu ile UYA
iiretiminin artig1 ve karacigerde enerji metabolizmasi yollarina dolayli olarak aglik tokluk
metabolizmasina atfedilmistir (Trabue ve ark., 2007; Andrade ve ark., 2018; Saleem Ve ark.,
2018). Ham gliseroliin hayvanlarin metabolizmas1 ve performansi iizerindeki istenmeyen
etkileri metanol gibi safsizliklarin konsantrasyonu (Thompson ve He, 2006), gliseroliin ruminal
fermentasyon hizi (Rémond ve ark., 1993, Wang ve ark., 2009a, Shin ve ark., 2012) ve
gliseroliinrumenepiteli tarafindan emilmesi (Paiva ve ark., 2016)seklinde agiklanmistir.
Gliseroliin yiiksek enerji igerigi oksidasyon reaksiyonlarmi etkiler ve karacigerdeki Krebs
dongiisiinii arttirir, bu da toklugun uyarilmasina ve kuru madde tiiketiminin azalmasina neden
olur (Trabue ve ark., 2007; Allen ve ark., 2009). Yem tiiketimindeki azalma hepatikoksidasyon
teorisi ile aciklanabilir. Hepatikoksidasyon teorisi, yem tiiketiminin karacigerdeki enerjinin
oksidasyonu ile kontrol edildigi kavramina dayanmaktadir. Karacigerdeki artan oksidasyon,
tokluk sinyali ile sonucglanir ve yem tiiketimi diiser. Ruminantlarda, yem tiiketimi sadece mide
bagirsak faaliyetleri ve dolulugu ile degil ayn1 zamanda hepatikoksidasyon ile de sinirlidir. Yem
tiketiminden sonra rumenepitelinden emilen UYA ve oOzellikle artan propiyonik asit
konsantrasyonu karacigerde ana enerji kaynagi olarak birinci derecede oksidasyona ugrar ve
karacigerde glikoz fosforilasyonu, glikojen sentezi, protein sentezive yag asitlerin sentezi
sirasinda ATP konsantrasyonlar: artarak hipotalamusun tokluk merkezine sinyal yollar (Allen
ve ark., 2009).

7.2. Besin maddelerin sindirilebilirligi iizerine gliserolkullaniminin etkisi

Siit inegi rasyonlarinda gliserol ilavesinin besin maddelerin sindirilebilirligi tizerindeetkilerine
iligkin yapilan c¢alismalar incelendiginde tutarsizliklar goriilmiistir. Stidekum, (2008)
ruminantlar rasyonlarinda gliserol ilavesinin OM, NDF ve nisastanin sindirilebilirligi tizerinde
higbir etkisinin olmadigini bildirirken Wang ve ark. (2009a) hayvan basma 100 g/giin, 200
g/giin ve 300 g/giin gliserol ilavesiyle KM, NDF ve ADF sindiirlebilirliginin arttigin1 ve baska
bir aragtirmada ise s6z konusu besin maddelerinin sindirilebilirliginin artisiyla mikrobiyel
aktivitenin de arttigini bildirmislerdir (Andrade ve ark., 2018).Ayrica, Paiva ve ark. (2016),
laktasyondaki siit sigirlarinin rasyonlarina kuru madde de 70, 140 ve 210 g/kg ham gliserol
ilavesinin KM, HP ve HY sindiirlebilirligini artirdigini; laktasyondaki mandalarda artan
dozlarda (150 mL/gin ve 300 mL/giin) gliserol verilmesinin kontrol grubu ile
karsilastirildiginda (gliserol verilmeyen) KM, HP ve HS sindirilebilirligini arttirdigin
bildirmislerdir (Saleem ve ark., 2018).

7.3. Gliserol uygulamasinin rumen fermantasyonuna etkisi

Ruminant rasyonlarma gliserol ilavesi ile dnemli 6lciide etkilenen ana parametreler rumen
pH’s1 ve bireysel UY A’lerin konsantrasyonlaridir.

Ariko et al. (2015), laktasyondaki siit sigirlarinda gliserolilavesinin rumen pH' sinin
etkilemedigini; Van Cleef ve ark. (2018) koyun rasyonlarina %30 ve {lizerindeki ham gliserol
ilavesinin rumen pH'sin1 artirdigmi ifade etmislerdir. Incelen literatiirlerde c¢alismalar
arasindaki rumen pH’s1 bakimindan gozlenen farkliliklar rasyonda kullanilan gliseroliin dozu
ve uygulama yontemi oldugu goriilmiistiir.

Laktasyondaki hayvanlarin diyetlerinde gliserol uygulamasinin rumen toplam ve bireysel UY A
iizerindeki etkisi ile ilgili olarak, Van Cleef ve ark. (2018) yapmis oldugu calismada, koyunlarin
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rasyonlarina ham gliserol ilavesiyle ruminal toplam ve bireysel UYA'nin azaldigini
gozlemlemislerdir. Paiva ve ark. (2016)’min laktasyondaki siit sigirlarinda kuru madde
iizerinden rasyona70, 140 ve 210 g/kg gliserol ilavesinin rumen asetat konsnatrasyonunda
azalmaya neden olurken propiyonat, butirat, valerat, izovalerat ve izobutirat
konsantrasyonlarinda artig oldugunu bildirmislerdir.

Gliserol rumen metabolizmasinda ugucu yag asitlerine doniismektedir. Daha onceleri rumende
gliseroliin neredeyse tamaminin propiyonik aside doniistiigii ifade edilirken (Johns, 1953);
sonrasinda yapilan c¢alismalarda rumende asetik asit, propiyonik asit vebiitirik asit
konsantrasyonlarinda (Wright, 1969) artislar oldugu bildirilmistir. Rumende in vitro gliserol
fermentasyonunu inceleyen Remond ve ark., (1993) fistiillii sigirlara fistiil araciligi ile rumene
240/gtin KM ve 1200 g/giin KM gliserol verilmesiyle rumen sivisinda asetat konsantrasyonuna
gore propiyonik ve biitirik asit konsantrasyonunun da arrtigini bildirmislerdir. 14 C atomu
isaretlenmis gliserol kullanilan c¢alismalarda gliseroliin ¢ogunun propiyonat sentezinde
kullanildig1 ve rasyonlara% 15-25 diizeyinde gliserol ilave edilen calismalaringogunda
rumende 6 saat sonra gliseroliin yikimlandig: bildirilmistir (Bergner ve ark., 1995). in vitro
fermentdrler kullanarak gliseroliin rumende maksimum yikilma oranlarini saatte 0.52-0.62
gram olarak belirlemislerdir (Remond ve ark., 1993). Baska bir ¢alismada ise gliserolle
yemlemeye alistirilmis sigirlarda gliseroliin iki saat igerinde %85°ten daha fazla kisminin
rumende yikildig: ifade edilmistir (Kijora ve ark., 1998). Ayni sekilde rumene giren gliseroliin
onemli bir kisminin direkt olarak absorbe edildigine dair bildirislerde yer almaktadir (Remond
ve ark., 1993). Gliserol karacigerde glikozara metabolitlerine dahil olur ve glikoliz ile
glukoneogenesistrioz fosfat adimi igerisinde gliserolden sorumlu enzimlere gereksinim duyar.
Laktasyondaki siit sigirlarinda glikoz ihtiyaci yliksek oldugu i¢in, absorbe edilen gliserol ve
rumen fermentasyonunda olusan propiyonat benzer amaglarla degerlendirilebildigi kanisina
varmistir (Erdogan, 2014).

7.4. Gliserol uygulamasinin kan metabolitleri ve keton cisimcikleri iizerindeki etkisi

Siit sigirciligindadiyetlerde gliserol kullaniminda asil amag¢ keton cisimlerinin (ketosis
sendromu) olusumunu 6nlemek ve kan sekeri diizeylerini yiikseltmektir. Gegis doneminde ve
laktasyonun baslangicinda, fetal gelisim i¢in gerekli olan enerji ve besin maddelerin yani sira,
hormonal degisikliklerin eslik ettigi kolostrum ve siit tiretiminde keskin bir artis s6z konusudur
(Overton ve Waldron, 2004). Birden fazla dogum yapmus olan siit sigirlarinda kuru madde
tilketimindeki azalma dogumdan 21 giin 6nce ile doguma son 1 giin kalana kadarki donemde
%31 ulasabilir (Hayirli ve ark., 2003). Kuru dénemde ise viicut kondiisyon skoru yiiksek olan
stit sigirlarinda yem tiiketimi 6nemli dlgtide diistiktiir.

Dogum 06ncesi 4 hafta ile dogum sonras1 4 haftalik donemde (Periparturient) enerji eksikligi
ve/veya azalan yem tiiketimi, viicut yaglarinininlipolizinin artmasina ve NEFA'nin kana
salinmasina neden olur. NEFA konsantrasyonundaki asir1 bir artis ise, karacigerde
trigliseritlerin (TG) birikmesine ve ketonik bilesiklerin olusumuna neden olur (Grummer,
2008).Rasyonaglukojenik onciillerin eklenmesi, antilipolitik ve antiketojenik etki gdsterirken
enerji agigini azaltabilir veya siiresini kisaltabilir. Pratikte bu durum olduk¢a 6nemlidir, ¢iinkii
stit ineklerinde laktasyon baslangicinda subklinikketozis siklig1r %40'a kadar ¢ikabilmektedir
(McArt ve ark., 2012). Gliseroliin ya rasyonla ya da 6zefegal pompa ile oral bir sekilde
icerilmesi durumunda yapilan ¢ogu ¢alismalarda plazma glukozunda artisa neden oldugu
bildirilmistir.

Osman ve ark., (2006) buzagilamadan sonra 14 giin boyunca siit sigirlarina oral olarak 500
mL/gilin gliserol uygulamasiyla uygulamanin 7. ve 13. giinlerinde kan sekeri diizeylerinin
arttigin1 ve esterlesmemis yag asitleri (NEFA) konsantrasyonunun azaldigini bildirmislerdir.
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Glukojenik karisimin laktasyondaki Sarda koyunlari tizerindeki rumen i¢i dozunun etkisini
degerlendiren Porcu ve ark. (2018) gliseroliin, glisemi ve insiilinemiyi (pankreas beta
hiicrelerinin agir1 salimim yapmasi sonucu hipoglisemiye neden olan kan insiilin diizeyinin
artmasi1) keskin bir sekilde artirdigimi ve NEFA, toplam protein ile dolasimdaki {ire
konsantrasyonlarint  azalttigimi  gozlemlemiglerdir. Koyunlarda o6zefegal pompa ile
gliseroluyulamasininkan plazma glukoz ve insiilin konsantrasyonlar1 lizerindeki etkilerini
belirleyen Ferraro ve ark. (2016)ise gliserol uygulamasindan 30 ve 60 dakika sonra glukoz
konsantrasyonlarinda 6nemli bir artis oldugunu ve glukoz konsnatrasyonunun 180 dk boyunca
yiiksek kaldigini bildirmislerdir. Ayni arastiricilar uygulamadan sonraki ilk 60 dakika i¢inde
plazma insiilin konsantrasyonlariin arttigini belirtmislerdir.

Cizelge 6. Ineklerde gliserol uygulamasinin kan sekeri, insiilin, esterlesmemis yag asitleri
(NEFA) ve B-hidroksibutirat (BHBA) konsantrasyonlar1 {izerindeki etkisi.

Deneysel Gliko insilli NEF BHB

Saflik/Uygulama Tasarim Ornckleme z n A A Refer
.. : Doz Zamani
Yontemi (Kullanim veva Giin (mmo (uIU/ (pEq (mmo ans
Siiresi) y L) mL) /L) L)
Kontrol 3.70 1165 624 0.24
043 Holstein
- inekler 21 giin dogum DeFra
Gliserol, E“/Sel.ri?ll dogum oOncesi sonrasi, 3.50 1220 639 0.4 in ve
%80,2/iist uygulama &g 14 giin ile beslenmeden 4 ark.,
dogum sonras1 Saat sonra 2004
0.86 21 giin
gliserol 3.32 12.28 495 0.29
kg/giin
Kontrol 3.07 518 349 0.89
Dogumun 4, 7,
250 Laktasyonun 14 ve 21 Chun
TMR'de kuru g/giin ilk 3 glinlerinde g ve
gliserol/list uygulama (162,5 haftasindan sabah ark., 2
g itibaren beslenmesinde 308 475 371 083 (o7
gliserol n 2 saat sonra
/glin)
Kontrol 473 628 634 0.63
4 ila 21 Gliserol uygula Kass
Ham gliserol laktasyondaki  masindan ve
(%82.6)/ag1z yoluyla ~ 9liserol  primipar once (veri 3 ark.,
500 _ Holstein  siit donem 4.63 549 702 0.88 2012
mL/gin  jnekleri uygulamasi)
liserol Kontrol Sabah 3.53 Ezequ
Ham giserot _ Kaniillifarkli  peglenmesinde iel ve
(%82.6)/mustr silaji ile ) Holstein 5 - - - K
kaplanmis KMnin ! n 2 saat sonra) ark.,
P %151 inekler (114 + 21 gjin 4.24 2015
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Deneysel Ornekleme Gliko insilli NEF BHB
Saflik/Uygulama Tasarim z n A A Refer

Yontemi Doz (Kullanim Zm:a(l;l.l.n (mmo (uIU/ (pEq (mmo ans
Siiresi) veyabu L) mL) /L) L)
%30 ve ig f MA. 3 3.75
KM Y '
300 mL
PGl . 2.86 1.73 484 17.6
giin. Infiizyond
300 an once ve
mL G infiizyondan 286 166 501 16.8
- 10, 20, 30, 40,
Gliserol 500 Kaniilliifarkli 50, 60, 80, 100, Piant
(>%99,5)/Kraniyalreti Holstein 120, 150, 180, oni ve
killorumende ginde mL G inekler 22+5 240 dakika ve 288 152 599 149 Allen,
bir bolusinflizyon. KMA) 24 saat sonra 1970
kan ornekleri.
300 (Simdiki tarih
mL G maksimum
+ 300 deg:geri—temel 293 139 536 135
mL deger).
PG

G-glikol; PG-propilen glikol.
7.5. Gliserol uygulamasinin siit iiretimi ve bilesimi tizerine etkisi

Siit ineklerinde, siit kegilerinde ve mandalarda gliserol ile verim parametreleri arasindaki
iliskileri ortaya koyan ¢aligmalar olduk¢a yogundur. Laktasyondaki hayvanlarin diyetindeki
enerji yogunlugunun arttirilmasiyla kan glikoz ve insiilin konsantrasyonlar1 {iizerindeki
etkisinden dolayr hayvanin laktasyon performansimi artirmasi beklenir (Lomander ve ark.,
2012; Bajramaj ve ark., 2017). Siit verimi lizerinde olumsuz etkiler olmaksizin siit ineklerine
kuru madde de %15°e kadar ham gliserol verilmesinin miimkiin oldugunu gdstermektedir
(Donkin, 2009; Omazic ve ark., 2013a; Kass ve ark., 2013). Laktasyondaki mandalara giinliik
olarak 150 ve 300 mLgliserol veren Saleem ve ark. (2018) dgliseroliin yiiksek dozunun %3.5
yaga gore diizeltimis siit veriminde 1yilesmeye neden oldugunu ve siit bilesimi tizerine gliserol
dozunun etkli olmadigini bildirmislerdir. Benzer arastirmalarda siit ineklerine 4 hafta siireyle
gliserol (>%99) takviyesinin (Omazic ve ark., 2013a) ve oral yolla icerielen %82.6 saflikta ham
gliseroliin Kass ve ark. (2013) siit verimini artirdig1 da bildirilmistir.

Bazi galismalarda gliserol uygulamasi ile siit veriminin artirmasinin aksine, siit veriminde
azalmalarin oldugu bildirilmistir. Paiva ve ark. (2016) yapmis oldugu ¢alismada, uzun siire ham
gliserolle beslenen siit ineklerinde siit veriminin %21 oraninda azaldigini belirtmislerdir ve
diistik stit verimini, siit kuru maddesinin artisgindan kaynaklandigini  atfetmislerdir.
Laktasyondaki siit koyunlarina %70 gliserol, %20 propilen glikol ve %10 su iceren bir
glukojenik karisimin uygulanmasiyla, glikoz metabolizmasi tizerindeki olumlu etkisinin yani
sira, slit verimi ve laktoz igeriginin azaldigi, protein ve kazein iceriginin ise 6nemli Olciide
arttig1 Porcu ve ark. (2018) tarafindan bildirilmistir. Thoh ve ark. (2017) yaptig1 ¢alismada,
laktasyondaki kecilerin %35 gliserol iceren diyetle beslenmesinin, konjugelinoleik asitleri
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etkilemeden siitiin orta zincirli trigliseritlerini arttirdigin1 ve siit verimi iizerinde etkili
olmadigini ifade edtmislerdir.

7.6. Gliserol uygulamasinin biiyiime performansina etkisi

Gelismekte olan ruminantlarda gliserol kullaniminin canli agirlik (CA) ve viicut kondisyon
skoru (VKP) iizerinde etkileriyle iliskili olarak ¢aligmalar arasinda farkli sonuglar bulunmustur.
Bazi calismalarda gliserol kullaniminin herhangi bir etkisi belirlenmezken (DeFrain ve ark.,
2004; Kass ve ark., 2013; Omazic ve ark., 2013a; Porcu ve ark., 2018; Saleem ve ark., 2018),
bazilarinda s6z konusu parametreler tizerinde olumlu etkilerinin oldugu belirtilmistir (Donkin
ve ark., 2007; Wang ve ark., 2009b) ve bu farkliliklar kullanilan gliserol miktarina, gliseroliin
safligina, bazal diyetlere ve diger faktorlere atfedilmistir. Gliserol kullaniminin canli agirlik
artis1 lizerinde olumlu etkilerinin oldugunu bildiren arastirmacilar bu artis1 yem tiiketiminin
artmast yani sira rumende UYA konsantrasyonun artmasive rumen UYA’lerinin rumen
fermentasyonu tlizerindeki uyarici etkisinin oldugu bildirilmistir (Trabue ve ark., 2007).

8. GLISEROLUN MISIRA ALTERNATIF KULLANIMI

Baz1 yem katki maddeleri ile sar1 misir yerine ham gliserol (biyodizel yan {iriinii) kullaniminin
etkisini arastirmak igin in vitro ¢alismalar yapilmistir. Kontrole kiyasla %25'lik ham gliserol
ikamesi IVKMS, IVOMS ve GU (gaz iiretimi) degerlerini énemli dlciide artirirken (P<0.05)
%50 ve %75 gliserol kullanim1 IVOMS ve GU degerlerini 5nemli dl¢iide azaltin1 bildirmislerdir
(Hanafy ve ark., 2015).

Glikojenik bir yem maddesi olarak gliseroliin misir tanesiyle ortak birgok 6zelligi vardir.
Gliseroliin rumende fermentasyonu sonucunda asetik asit konsantrasyonuna gore propiyonat ve
biitirat oranlarini arttirir (Rémond ve ark., 1993;Wang ve ark., 2009a). Ayni sekilde misirin
rumende parcalanmasi durumunda da propiyonat ve biitirat konsnatrasyonu, asetata oranla artar
(Hess ve ark., 1996; Valadares ve ark., 1999). UYA iiretimine ek olarak, misir tanesindeki
nigastanin %30 ila %50'si ince bagirsakta glikoza parcalanir (Remond ve ark. 2004; Taylor ve
Allen, 2005), bir kismi kan dolagimina girebilir. Benzer bir sekilde, tiiketilen gliseroliin
yaklagik yaris1 rumen duvarindan kana emilir ve burada hepatik glukoneogenez igin
kullanilabilir hale gelir (Rémond ve ark., 1993). Fermantasyon modeli ve glukojenisitedeki bu
benzerlikler nedeniyle, gliserol, siit verimi ve bilesimi tizerindeki olumlu etkileriylerasyondaki
misir yerine kismen kullanilabilir. Ayni sekilde yapilan bir ¢alismada ham gliserin 1yi bir
alternatif enerji kaynagi oldugu ve siit verimi, enerji durumu, siit bilesimi,yem tiiketimi ve besin
maddelerin sindirilebilirligi izerinde higbir zararli etkisi olmaksizin, siit ineklerinin diyetinde
ogiitiilmiis misir tanesinin kismi ikamesinde kuru maddede 120 g/kg kullanilabilecegi ifade
edilmistir (Wilbert ve ark., 2013).

9. SONUC

Son yillarda diinyada ve iilkemizde artmakta olan biyodizel iiretiminin yan iriinii olan
gliseroliin hayvan besleme sektoriinde de kullaniminin ekonomik agidan katkisi olacagi
stiphesizdir. Dizel tiikketiminin %23 liniin yenilenebilir kaynaklardan karsilanmasi halinde 11
500 000 ton yagl tohuma ihtiya¢ duyulmaktave bu kadar yagli tohum bitkisi ile 7.5 milyon ton
yagli tohum kiispesi ve biyodizel iiretimi ile 350 bin ton gliserol elde edilecektir. Biyodizel
liretimin yayginlagsmasi sonucunda kanola, aspir ve soya iiretiminin artacagi ve liretim sirasinda
yan Uriin olarak elde edilen gliseroliin ise siit ve besi sigirlarinin beslenmesinde 6nemli bir
hammadde olacagi kaginilmazdir (Erdogan, 2014).

Yagli tohumlarin iilkemizde biyodizel ve bunun yan iirlinlerinin hayvan beslemede
kullanilabilmesi hakkinda arastirmalar yogunlastiriimalidir. Siit hayvanlart i¢in peletlenmis
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yem karigimlarina gliserol ilavesi umut verici goriinmektedir. Gliserol, iiretilmis yemlere veya
toplam karma rasyonlara dahil edilebilmesine ragmen, peletlenmis konsantrelerde iyi sonug
verebilir. Peletlemeden dnce gliseroliin protein yemleri ve tahillarin yani sira vitamin/mineral
karigimiyla %5 oraninda karistirilmasi, mantar biiylimesinin baskilanmasiyla gosterildigi gibi
yiiksek nemli peletlerin korunmasinda etkili olmustur. Gliseroliin peletlerde karistirilmasi,
ozellikle yiiksek metanol iceren ham gliserol ile iyi bir avantaja sahiptir. Peletleme sirasinda
1sitma, metanoliin ugmasina neden olarak, bu gliserol besleme yontemini daha umut verici hale
getirir.

Rasyondaki gliserol, rumen propiyonatin1 arttirdigt ve boylece karacigere glukoneojenik
substrat tedarikini arttirdigi igin siit sigirlarinda oldukga yararlidir. Tahil yerine kismen
kullanilan gliserol, misirinkine benzer sekilde yiiksek bir kaloritik degere sahiptir. Gliserol,
laktasyondaki hayvanlarin performansi tizerinde olumsuz etkiler olmaksizin diyetteki KM'nin
%10'una (en fazla %15) kadar kullanilabilecegi yapilan calismalarda bildirilmistir. Bu
yaklagimla hem tahil kullanma maliyetlerini diisiirilerek hem de gliseroliin metabolik hastalik
riski tizerindeki profilaktik etkisiyle genel tretim maliyetlerini azaltabilir. Glukojenik
ozellikleri, rumende propiyonata metabolize edildiginde ve karacigerde emilip metabolize
edildiginde kendini gosterir. Bu nedenle gliserolketoz tedavisinde de oldukca etkilidir.
Konjugelinoleik asit (KLA)'in uygunlugunu, trans-Gliserol takviyesi iizerine rumende olusan
C18:1 izomerleri ve bu yag asitlerinin olusumu ile siit yagi depresyon sendromu arasindaki
iligkiyi netlestirmek i¢in ek ¢aligmalara ihtiya¢ oldugu sonucuna varmistir (Kupczynski ve ark.,
2020).

Biyodizel tiretiminde sekillenen yag iiretimi asamasinda olusan kiispe gibi yan {irlinlerle son
iiriin olarak olusan gliserin hayvancilikta kullanilarak ekonomik ve verim yoniinde etkili
olabilecegi ¢aligmalarla ortaya ¢ikarilmistir.
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Giris

Bogiirtlen (Rubus L.) vejetatif olarak c¢ogaltilabilen ¢ali formunda 6nemli bir bitki tiiriidiir.
Meyveleri yiiksek besin igeriginden dolay1 gida olarak, tibbi bitki olarak, ila¢ ve kozmetik
sanayinde kullanilmaktadir. Bu bitkilerin sik hibridizasyonlart ve apomiksisleri nedeniyle
tanimlanmast zordur. Gilinlimiizde ticari olarak yetistiriciligi yapilan bdgiirtlen meyve
cesitlerinin sayis1 ve liretimi hala sinirlidir. Molekiiler markor sistemleri, seleksyon ve lireme
stiresini kisaltabilen, tohum ve fide asamalarindaki bitkilerde hedef 6zelliklere sahip bireylerin
tanimlanmasi, gesitlerin belirlenmesi ve genetik haritalarin olusturulmasinda ¢ok faydalidir.
Biiyiik ilgi goren bu bitki cinsinde SSR belirtegleri (basit dizi tekrarlari) kullanilarak genetik
farkliliklarin belirlenmesi, ¢esit tanimlamasi ve filogenetik analizler gibi bir¢ok analiz yapmak
miimkiindiir. SSR belirtegleri (basit dizi tekrarlar1), bitkilerde genetik cesitlilik analizi igin
yaygin olarak kullanilan belirteglerdir. SSR'ler es baskin 6zelliklere sahiptir ve farkli lokuslarda
yiiksek alelik farkliliklar gosterir. Cogu meyve tiir ve c¢esidinde molekiiler belirtecler
tanimlanmis olmasina ragmen, genetik haritalarin olusturulmasi ve marker destekli seleksiyon
caligmalar1 gibi bir¢ok calismada kullanilan ve biiyiik avantajlara sahip olan SSR molekiiler
belirteglerinin, bogiirtlende yapilan ¢alismalar1 yetersizdir ve bogiirtlen ile yapilan ¢aligsmalar
son yillara kadar hala devam etmektedir.

Anhtar Kelime: Bogiirtlen, SSR, Molekiiler marker, Islah
Abstract

Blackberry (Rubus L.) is an important plant species in bush form that can be propagated
vegetatively. Its fruits are used as food, as a medicinal plant, in the pharmaceutical and cosmetic
industry due to its high nutritional content. These plants are difficult to identify because of their
frequent hybridization and apomixis. Today, the number and production of blackberry fruit
cultivars grown commercially is still limited. Molecular marker systems are very useful in
identifying individuals with target characteristics in seed and seedling stages, identifying
varieties and creating genetic maps, which can shorten the selection and reproduction time. It
is possible to perform many analyzes such as identifying genetic differences, cultivar
identification and phylogenetic analyzes by using SSR markers (Simple Sequence Repeats) in
this plant genus, which attracts great attention. SSR markers are commonly used markers for
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genetic diversity analysis in plants. SSRs have codominant properties and show high allelic
differences at different loci. Though molecular markers have been determined in most fruit
species and varieties, SSRs, which are utilizationed in very research like the formation of
genetic maps and marker-assisted selection analysis and have major utility, are insufficient in
blackberry studies and studies with blackberries still continue until recent years.

Keywords: Blackberry, Molecular marker, SSR, Breeding
1. INTRODUCTION

By predictes of diverse taxonomists, the genus Rubus L. (Rosaceae Juss.) includes 12-16
subgenera containing like to 750 species (Clark et al., 2013; Moreno-Medina et al., 2018). The
genus Rubus is of the very diverse, with about the 500 heterozygous species (Jennings 1988).
Reproduction In many species of the genus Rubus, reproduction can be seen sexually or
asexually (Gustafsson 1943). Most of the species traded and cultivated in the genus Rubus'
belong to two subspecies: Idaeobatus (raspberry) and Rubus (blackberry). The specieses Rubus
is found in everywhere of the world outside the desert areas (Jennings et al., 1990). The berry
fruits have wealthy biological effect combines. With the richness of the strong biological effect
compositions of the blackberry fruit, it is of considerable interest to growers, the food industry
and the pharmaceutical manufacture (Badjakov et al., 2008). Plant breeding program are studies
that require right genotype definition and correct kinship relationships. Varieties of Rubus
species differ in the number of repetitions of specific simple sequence rapid DNA sequences.
Compare with of this differences at loci can distinguish individual diversity. At Rubus, some
microsatellit (SSR) fingerprinting groups have been improved and trialled on a type of elite
germplasm and wild kind to confirm accuracy (Graham et al., 2002; Ferndndez-Fernandez et
al., 2011, Bassil et al., 2012).

Traditional plant breeding is a breeding method that takes time and depends on environmental
conditions. Growing a new variety is a method that requires many years and requires intense
workload in this time period. For this reason, new methods have been developed in order to use
the breeding process more effectively, to shorten the process, and to reduce the workload and
cost. Molecular marker technology has led to the adoption of wide-ranging new applications to
improve selection strategies in plant breeding. SSR (microsatellites) with units from 1 to 6-10
bp are a subclass of microsatellites in tandem repeats (Dumbovic et al., 2017). SSR molecular
markers (Simple Sequence Repeats) are commonly used markers for genetic diversity analysis
in plants (Kalia et al., 2011). SSRs have codominant properties and show high allelic
differences at different loci ((Lopez et al., 2019). SSRs can be used as candidate markers in
breeding programs for genetic diversity and population genetic studies in Rubus species,
improvement of anthocyanin-related traits, creation of genetic maps, marker assisted selection
(MAS) (Lebedev et al. 2020).

2. METHOD
2.1. Studies With Ssr Markers in Blackberry

Since SSR molecular markers are codominant and have allelic variations, they have been used
in studies such as phylogenetic analysis, species determination, identification of differences
between individuals, creation of genetic maps, evolution studies and determination of
quantitative loci (QTL) in many plant species from past to present. Libraries enriched with SSR
in the genus Rubus were first found in R. alceifolius (Amsellem et al. 2000), R. idaeus 'Glen
Moy' (Graham et al. 2006; Graham et al. 2004; Graham et al. 2002) and 'Meeker' (Castillo, et
al. 2010), R. hochstetterorum (Lopes, et al. 2006), blackberry ‘Marion' (Castillo, et al. 2010),
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R'.glaucus (Marulanda et al. 2012), R. coreanus (Lee, et al. 2015) was also used to develop a
limited number of genomic SSR markers.

C RiGO001 band could not be obtained in red raspberry. As a result, the number of products per
primer pair was higher in blackberry than raspberry in the 12 SSRs producing bands. At the end
of the study, it was stated that 3 loci (RiM019, RhM003, RhM011) were too polymorphic and
mapped to one loci in each plant variety. These three loci can be evaluated in laboratories qua
a universal fingerprint group in these two plant species.

Lopez et al (2006) stated that the determination of SSR regions in Rubus hochstetterorum
species of the genus Rubus supply an significant marker for the description and protection of
wild populations of this plants. In study, forty one microsatellite were determined in genomic
library of R. hochstetterorum. Fifteen of the determined SSR markers were defined in a
sequence of 30 samples and 3-19 alleles per locus were identified to be polymorphic. Whole
the determined primers lets in hybrid plants tape production in at any rate one of another three
tried species of the Rosaceae family belonging.

Moreno—Medina and Casierra—Posada (2020) studied 13 cultivated and wild variety of Rubus
in their study. They performed a molecular characterization utilization sixteen SSR markers,
from which 23 loci and 26 alleles were obtained and yielded bands.It was determined that
genetic diversity was high (76%) within the groups due to the relatedness of the wild and
cultured Rubus genus.This can be functional in breeding studies where genetic variation,
morphological distinctives of plants and molecular identity of fruits are consideration. In the
genus Rubus, polymorphic SSRs were utilizated to assess the genetic variety of raspberry
cultivars with diverse fruit colors utilization constructive genes and flavonoid biosynthesis
promoters (Lebedev et al., 2019). In the study conducted in Venezuela, studies were conducted
to determine the genetic differences of the cultivars in different regions (Roa et al., 2014) and
studies were conducted with ploidy and fruit color differences from 32 Rubus variety found in
Europe and the United States. In addition to these studies, Lopez et al. (2019) examined the
genetic diversity of parent plants used in the breeding or development duration of parent
populations in Colombia, their morphology, and their toleration to C. gloeosporioides.

Lebedev et al. (2020) studied the use of DNA markers to improve the quality and disease
resistance of two popular varieties of Strawberry (Fragaria) and Raspberry (Rubus) fruits. They
determined 118 SSR in the nucleotide sequences of genes involved in flavonoid biosynthesis
and pathogenesis and improved 24 SSR markers characterized some of constructive and
regulative genes. This SSRs were utilization to evaluate the genetic variety of 48 Fragaria and
Rubus plants, inclusive of wild plants and infrequent cultivars, differing in fruit color, ploidy
status and source. It was determined that most of the improved markers produced bands within
and among Fragaria and Rubus variety and were polymorphic. These SSR markers can be a
utility molecular markers in strawberry and raspberry breeding plans for development
anthocyanin concerned features.

SSR markers have been found in genetic diversity studies in different plants, particularly rice
(Jasim Aljumaili et al., 2018), walnut (Bernard et al., 2018), torch ginger, maize (Adu et al.,
2019), Norway spruce (Binova et al., 2020) and Chickpea (Asadi et al., 2020), In addition, the
development of EST-SSR markers in Indian mulberry (Thumilan et al., 2016), Lycium
barbarum, Bletilla striata (Xu et al., 2018), Lilium (Biswas et al., 2018), Hawthorn ( Ma et al.,
2019) and poppy (Vasek et al., 2020).

3. RESULT
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Rubus has numerous characteristics that represent the Rosaceae family. Youth sterility is short,
easy, fruit development is fast and has very seeds. Due to its diploid feature, it is a plant
convecinent for genetic research. Assessment of genetic characterization in the conservation of
germplasm is significant for preferable use of genetic origins. Information about genetic
dissimilarity among germplasms is very important for well-planned breeding and protection
tactics in Rubus. Plants obtained by crossbreeding and uncharacterized species differences can
cause uncertainly in the classification in Rubus, both commercially and scientifically.
Therefore, morphological markers and SSR's are of great benefit with their utilization in the
genetic study of Rubus. These technologies supply breeding plans by a strong DNA fingerprint,
let for the classify of germplasm and identification. By the increasing significant of patent
granting and cultivar suitability test, entire variety can be defined in more detail by molecular
side once they are made public. SSRs symbolizing TF (Transcription Factor) genes indicates
ultra allelic changeability and can be well nominees for MAS in fruit varieties. The SSRs
developed in all these studies can be utilized for forthcoming works of genetic variation, genetic
mapping, marker assisted selection and population genetics in Rubus and can also be take into
account qua nominee markers in breeding study.
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Ozet

Diferensiyel geometrinin dnemli alanlarindan biri olan yiizeyler teorisinde, kanal ve (6zel
olarak) tubular yiizeyler teorik olarak geometricilerin ve uygulama alanlar1 agisindan da
miithendislerin ilgi ¢ekici ¢alisma alanlarindandir. Geometriciler teorik olarak bu yiizeyler ile
ilgili minimallik, flatlik veya Weingarten’lik gibi 6nemli karakterizasyonlar elde ederlerken,
mithendisler de uygulama alanlar1 olarak bu ylizeyleri CAD/CAM i¢in yilizey modelleme,
karigtirma yiizeylerinin yapimi, yeniden sekil olusturma gibi alanlarda kullanmaktadirlar.
Ayrica bu ylizeyler boru, hortum, ip, damar veya bagirsak gibi ¢esitli nesneleri temsil etmek
i¢cin de oldukg¢a kullanighidirlar.

Diger taraftan, son zamanlarda bu yiizeyler 3-boyutlu uzaylarin genellemesi olarak da
diistiniilebilen 4-boyutlu uzaylarda da hiperyiizeyler olarak ele alinmaktadir. Bu hiperylizeyler
ile ilgili karakterizasyonlar verilirken, genellikle Gaussian veya ortalama egrilikler
kullanilmaktadir. Biz de bu g¢aligmada, oncelikle 4-boyutlu Oklidyen uzaylarda tubular
hiperyiizeylerin asli egriliklerini verecegiz. Ardindan da bu egriliklerden faydalanarak bu
hiperylizeylerin, mutlak ortalama egriligini, kesitsel mutlak ortalama egriliklerini, ¢>2 olmak
iizere . dereceden egriligini, amalgamatik egriligini, 0<-2 olmak iizere a. dereceden
amalgamatik egriligini, (a,b)-siral1 orthoegriligini ve Casorati egriligini elde edecegiz, ardindan
da bu egriliklerle ilgili cesitli sonuglar verecegiz. Bu ¢alismada 4-boyutlu Oklidyen uzaylarda
tubular hiperyiizeyler i¢in elde edecegimiz bu egrilik gesitlerinin, farkli uzaylarda farkli
(hiper)yiizey c¢esitleri i¢cin de elde edilerek, o (hiper)yiizeyler icin de pek ¢ok Onemli
karakterizasyonun elde edilebilecegi kanaatindeyiz.

Anahtar kelimeler: Tubular hiperyiizey, Amalgamatik egrilik, Casorati egrilik
Abstract

In the theory of surfaces, which is one of the important areas of differential geometry, canal and
(especially) tubular surfaces are interesting fields of study for geometers theoretically and for
engineers in terms of application areas. While geometers theoretically obtain important
characterizations such as minimality, flatness or Weingarten'ness on these surfaces, engineers
use these surfaces as application areas such as surface modeling for CAD/CAM, construction
of blending surfaces, and shape re-construction. Also, these surfaces are very useful for
representing various objects such as pipes, hoses, ropes, vessels or intestines.
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On the other hand, recently these surfaces are considered as hypersurfaces in 4-dimensional
spaces, which can also be considered as a generalization of 3-dimensional spaces. Gaussian or
mean curvatures are generally used when giving characterizations about these hypersurfaces.
In this study, we will first give the principal curvatures of tubular hypersurfaces in 4-
dimensional Euclidean spaces. Then, by using these curvatures, we will obtain the absolute
mean curvature, the sectional absolute mean curvature, the curvature of degree q with q>2, the
amalgamatic curvature, the amalgamatic curvature of degree a with a<-2, the orthocurvature of
order (a,b), and the Casorati curvature of these hypersurfaces and after that we will give various
results regarding these curvatures. We believe that, by obtaining these curvature types which
will be obtained for tubular hypersurfaces in 4-dimensional Euclidean space in this study, many
important characterizations can be obtained for different (hyper)surfaces in different spaces.

Keywords: Tubular hypersurface, Amalgamatic curvature, Casorati curvature
1. GIRIS

[k olarak 1850 yilinda Monge tarafindan olusturulan kanal yiizeyi, bir a(s) yoriingesinin
noktalarin1 merkez kabul eden ve degisken r(s) yaricapli hareketli bir kiirenin Ortiisii (zarf1)
olarak tanimlanabilir. Yarigap fonksiyonunun sabit olmasi durumunda ise, kanal yiizeyine
tubular yiizey adi verilir. Literatiirde daha ¢ok 3-boyutlu uzaylarda ¢alisilan kanal ve tubular
ylizeyler, son zamanlarda 4 ve daha yiiksek boyutlu uzaylarda da ¢alisiimaktadir ve 6zellikle
miihendisler i¢in ¢ok kullanigli uygulama alanlarina sahiptir.

{T(s),N(s),B,(s), B5(s)} Frenet ¢atisina sahip bir a(s) egrisi yardimiyla, 4-boyutlu Oklid
uzayinda bir tubular hiperylizey, r€R yaricap olmak iizere
T(s, t,w) = a(s) + r(cos(t) cos(w) N(s) + sin(t) cos(w)B;(s) + sin (W)B,(s)) (1)

seklinde verilir (Kazan A., Altin M. & Yoon D.W., 2021). Burada T (s), a(s) egrisinin birim
teget vektorii, N(s) asli normali, B;(s) binormali ve B,(s) de trinormalidir. Bu tubular
hiperylizeyinin Gaussian egriligi K, ortalama egriligi H ve asli egrilikleri 4; , sirasiyla,
B cos(t) cos W)k (s)
"~ 1r2(1 —rcos(t) cos (W)k, (5))
_ 2 —3rcos(t) cos (w)k, (s)
~ =3r(1 —rcos(t) cos (W)k, (5))
Al =_l , AZ =_l , 13 = k1(5) (2)

r T sec(t) sec(w)—rk4(s)

olarak elde edilir. Burada k,(s), a(s) egrisinin birinci egriligidir. Biz de bu ¢aligmada, (1)
tubular hiperylizeyinin (2) asli egriliklerini kullanarak, Gaussian ve ortalama egriliklerinden
farkli olarak mutlak ortalama egriligini, kesitsel mutlak ortalama egriliklerini, 2. dereceden
egriligini, amalgamatik egriligini, —2. dereceden amalgamatik egriligini, (1,1) ve (1,2)-sirali
orthoegriliklerini ve Casorati egriligini elde ederek, bu egriliklerle ilgili baz1 sonuglar
verecegiz.

2. YONTEM

Bu boliimde, iiglincii boliimde hesaplayacagimiz egriliklerin formiilleri verilecek ve bu
formiillerle ilgili baz1 yorumlar yapilacaktir. Temel sonug¢larimizin verilecegi ligiincii boliimde
ise bu formiiller yardimiyla, 4-boyutlu Oklid uzayinda bir tubular hiperyiizeyin egrilikleri
hesaplanacak ve bazi sonuclar verilecektir.
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Bu calisma boyunca T:U c R™ - R"*1, (n + 1)-boyutlu Oklid uzayinda n-boyutlu bir
hiperyiizey ve A4,4,, ..., 4, de bu hiperyiizeyin asli egrilikleri olarak kabul edilecektir. Bu
boliimde verecegimiz temel formiiller ve daha detayli sonuglar i¢in (Brzycki B., Giesler M.D.,
Gomez K., Odom L.H. & Suceava B.D., 2014), (Suceava B.D., 2015), (Brubaker N.D., Camero
J., Rocha O.R. & Suceava B.D., 2018), (Odom L.H., Riddle M.A. & Suceava B.D., 2014),
(Chen B.Y., 2021) kaynaklar1 incelenebilir.

R"™*1°de bir T hiperyiizeyinin mutlak ortalama egriligi

|A1]+22]++[An]
n

H= (3)
formiiliiyle ve R*’te 3-boyutlu bir T hiperyiizeyinin herhangi bir p noktasindaki asli egrilikleri
A1, A, ve A5 1in hicbiri 0 olmamak sartiyla, bu noktadaki kesitsel mutlak ortalama egrilikleri de

— [2:(@)|+]1;()|
Hij(p) = ——"— (4)

formiilleri ile elde edilir.

R"™*1°de bir T hiperyiizeyinin bir p noktasindaki f. dereceden egriligi,
18+,
_— 2 tamsayt 5
e yo), ©)

Qp(P)=———

n(n 1) 21<l<]<n

dir.

R"*1°deki bir hiperyiizeyin asli egriliklerinin tiim mutlak deger giftlerinin harmonik
ortalamalarinin aritmetik ortalamasi olarak tanimlanan ve hiperyiizeyin her yerinde tanimli olan
amalgamatik egrilik ise

2|ﬂl||7l|

-1
A(p) = (721) lei<j5nm (6)

ile elde edilir ve 6zel olarak R™*1°deki bir hiperdiizlem igin her p noktasinda A(p) = 0’dur.

Ayrica, p noktalar1 [A,] = [1,| = -+ = |A,| sartin1 saglayan mutlak umbilik noktalar olmak
iizere, amalgamatik egrilikle mutlak ortalama egrilik arasinda H(p) = A(p) iliskisi vardir.

Diger taraftan, amalgamatik egriligi A ile, ortalama egriligi H ile, mutlak ortalama egriligi H
ile, Gauss-Kronecker egriligini de K ile gosterirsek, bu egrilikler arasinda

A.H5.Hy3.Hy3 = H.|K| = A.|K|
iliskisi saglanir. Burada noktalarin mutlak umbilik olmasi durumunda esitlik saglanir.

R™*1°de bir T hiperyiizeyinin bir p noktasindaki a. dereceden amalgamatik egriligi,

1
2417+

A, (p) = Yis<i<j<n (Tj)a, (a < =2 tamsayn) @)

n(n 1)
dir.

R*’te 3-boyutlu bir T hiperyiizeyinin bir p noktasindaki (a, b)-sirali orthoegriligi

S S G P Y b
et
H12

B¢ =
b Hps

(8)

dir ve burada p noktasindaki 4;, 1, ve 15 asli egriliklerinden higbiri 0 degildir.
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Son olarak, R™**1°de bir T hiperyiizeyinin Casorati egriligi ise

(D)% ++(A)?
n

¢ 9)

formuli ile elde edilir.
3. BULGULAR

Bu boliimde, (1) esitligiyle verilen tubular hiperyiizeyin sirasiyla mutlak ortalama egriligi,
kesitsel mutlak ortalama egrilikleri, 2. dereceden egriligi, amalgamatik egriligi, -2. dereceden
amalgamatik egriligi, (1,1) ve (1,2)-siral1 orthoegrilikleri ve Casorati egriligi hesaplanarak, bu
egriliklerle ilgili baz1 sonuglar verilecektir.

3.1. R*’teki Tubular Hiperyiizeyin Mutlak Ortalama Egriligi

(3) ifadesi ile verilen mutlak ortalama egrilik formiiliinde n=3 alinirsa

O= |7L1|+|7;2|+|13| (10)
olur. (2) esitlikleri (10) da kullanilirsa, (1) ifadesiyle verilen tubular hiperylizeyin mutlak
ortalama egriligi

ky
sec(t)sec(w)-rkq

— 1 /2
H = 5 (; + ) (11)
olarak elde edilir.

Simdi, (1) ile ifade edilen tubular hiperyiizeyinin A3 asli egriliginin isaretine gore, (11) ile
verilen mutlak ortalama egriligini su sekilde elde edebiliriz:

TEOREM 1. 4-boyutlu Oklidyen uzaylarda (1) ile ifade edilen tubular hiperyiizeyin mutlak
ortalama egriligi,

—2sec(t)sec(w) + rk,

g - | ~3rsec(®sec(w) +3r2k; A3 >0
2sec(t)sec(w) — 3rk, o
3rsec(t)sec(w) — 3r2k, ’ 3
dir.
Boylece,

ONERME 1. 4-boyutlu Oklidyen uzaylarda (1) ile ifade edilen tubular hiperyiizeyin mutlak
ortalama egriligi; k4 = 0 olmasi durumunda,

_ 2
=5
dir.
3.2. R*’teki Tubular Hiperyiizeyin Kesitsel Mutlak Ortalama Egrilikleri

(4) formiilii ve i,j € {1,2,3} i¢in (1) ifadesiyle verilen tubular hiperyiizeyin kesitsel mutlak
ortalama egrilikleri

— [A11+]|22] 1
_ _ M+l 11 k1
Hiz(p) = 2 2 (r + sec(t)sec(w)—rk, ) 43
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— A A 1/1
H23(p) — [A2]+]23] =_(_+

2 2\r

ky
sec(t)sec(w)-rkq

) (14)
olarak elde edilir. Dolayisiyla, (1) ile ifade edilen tubular hiperyiizeyinin A; asli egriliginin

isaretine gore, H;3(p) ve H,3(p) kesitsel mutlak ortalama egrilikleri asagidaki gibi yazilabilir:

TEOREM 2. 4-boyutlu Oklidyen uzaylarda (1) ile ifade edilen tubular hiperyiizeyin H,5(p) ve
H,5(p) kesitsel mutlak ortalama egrilikleri;

sec(t)sec(w)
. A3>0
g = H. = 2rsec(t)sec(w) — 2r?k,
137723 7 ) sec(t)sec(w) — 2rk,
A3 <0

2rsec(t)sec(w) — 2r2k, ’
dir.
3.3. R*’teki Tubular Hiperyiizeyin 2. Dereceden Egriligi

n-boyutlu bir hiperyiizey i¢in (5) ile verilen mutlak ortalama egrilik formiiliinde n=3 alinirsa

Q (p):l( |/11|B+Mz|ﬁ M1|B+|l3|ﬁ |712|ﬁ+|713|ﬁ )
B 3 AL IB~ 142, 1B=1 " |A11B~ 14125181 T |2,]F~1+|25]F1

olur. Elde edilen bu denklemde p=2 alinir ve (2) esitlikleri kullanilirsa, (1) ifadesiyle verilen
tubular hiperyiizeyin 2. dereceden egriligi

2 i+ .k 2
Qz(p) :§ (1 4 (rlz |sec(t)sic1(w)—rk1| )) (15) 60

r ||
r lIsec(t)sec(w)-rkq

olarak elde edilir. Simdi (1) ile verilen tubular hiperyiizeyinin A3 asli egriliginin isaretine gore,
(15) ile verilen 2. dereceden egriligini elde edelim:

TEOREM 3. 4-boyutlu Oklidyen uzaylarda (1) ile verilen tubular hiperyiizeyin 2. dereceden
egriligi,
—3 4 5rkycos(t)cos(w) — 4r2k,*cos?(t)cos?(w)
3r(—1 + rklcos(t)cos(w))
3 — 7rkycos(t)cos(w) + 612k, cos?(t)cos?(w)
3r(—1 + rklcos(t)cos(w))(—l + 2rklcos(t)cos(w))'

) /13 > 0
Q.(p) =

A3 <0

dir.
Boylece, asagidaki dnermeyi ifade edebiliriz:

ONERME 2. 4-boyutlu Oklidyen uzaylarda (1) ile verilen tubular hiperyiizeyin 2. Dereceden
egriligi; k; = 0 olmas1 durumunda,

1
Q.(p) = -

dir.
3.4. R*’ teki Tubular Hiperyiizeylerin Amalgamatik Egriligi

[lk olarak n-boyutlu bir hiperyiizey i¢in (6) ile verilen amalgamatik egrilik formiiliiniin n=3 i¢in



ASES I1l. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE
OCTOBER 14-16, 2022, Canakkale, Tiirkiye
CONFERENCE BOOK

1 (2|24]122] 2|A4]123] 2| 221 23]
A == 1
(p) 3 (|/11|+|/12| + [A11+]43] + |/12|+|/13|) ( 6)

seklinde oldugu goriiliir. (2) esitlikleri (16)’de kullanilirsa, (1) parametrik ifadesiyle verilen
tubular hiperylizeyin amalgamatik egriligi

[reemectmr ]
sec(t)sec(w)-rkq

1+
A(p) =

3r+3r2|

2 17)
m|
olarak elde edilir.
Simdi (1) ile verilen tubular hiperyiizeyinin A3 asli egriliginin isaretine gore, (17) ile verilen
amalgamatik egriligini su sekilde bulunur:
TEOREM 4. 4-boyutlu Oklidyen uzaylarda (1) ile verilen tubular hiperyiizeyin amalgamatik
egriligi;
1+ 4rcos(t)cos(w)k,
_ 3r ’
Alp) = 1 — 6rcos(t)cos(w)k,
3r — 6r2cos(t)cos(w)k,’

A3 >0

A3 <0

dir.
Boylece, asagidaki dnermeyi ifade edebiliriz:

ONERME 3. 4-boyutlu Oklidyen uzaylarda (1) ile verilen tubular hiperyiizeyin amalgamatik
egriligi; k; = 0 olmast durumunda,

AQ) = =

p}= 3r

seklindedir.

3.5. R*’teki Tubular Hiperyiizeyin —2. Dereceden Amalgamatik Egriligi

n-boyutlu bir hiperyiizey i¢in (7) ile verilen a. dereceden amalgamatik egrilik formiilii n=3 i¢in
1 1 1

1 [12]% + |2,]%\« |A11% + |25]%\ @ |221% + |A5]%\ @
e G R e IR

olur. Bu denklemde o =-2 alinir ve (2) esitlikleri kullanilirsa, (1) ifadesiyle verilen tubular
hiperylizeyin -2. dereceden amalgamatik egriligi

2v2
1
[rectasectim—
sec(t)sec(w)-rkq

(18)

24 >

11 1
A (@) =3 -+ j
seklinde bulunur. Boylece asagidaki teoremi verebiliriz:

TEOREM 5. 4-boyutlu Oklidyen uzaylarda (1) ile verilen tubular hiperyiizeyin -2. dereceden
amalgamatik egriligi,
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14 ZVETkl

| r2k12
(sec(t)sec(w)—rkl)\/l "(sec(t)sec(w)-rkq)?

Aq (p) =

3r
dir.

3.6. R*’teki Tubular Hiperyiizeyin (1,1) ve (1,2)-sirah Orthoegrilikleri

Oncelikle, (8) formiiliinde a=1 ve b=1 alinirsa, (1) parametrik ifadesiyle verilen tubular
hiperylizeyin (1,1)-siral1 orthoegriligi

4
k1 |
sec(t)sec(w)-rkq

k4
sec(t)sec(w)-rkq

1_
Bi=r

(19)

1+r‘

olarak bulunur. Simdi (1) ile verilen tubular hiperyiizeyin (19) olarak bulunan (1,1)-sirali
orthoegriligini A3 in durumlarina gore elde edelim:

TEOREM 6. 4-boyutlu Oklidyen uzaylarda (1) ile verilen tubular hiperyiizeyin (1,1)-siralt
orthoegriligi;
( 4sec(t) sec(w) — 7rky + 4r2 cos(t) cos (w)k,>
1 sec(t)sec(w) —rk,
Y] 4 —9rcos(t)cos (w)k, + 6r%cos (t)%cos (w)Zk, >
(=14 rcos(t)cos (W)k,)(—1 + 2rcos(t)cos (W)k,) ’

, A3>0

dir.
Simdi de, (8) formiiliinde a=1 ve b=2 alinirsa, (1) ifadesiyle verilen tubular hiperyiizeyin (1,2)-

siralt orthoegriligi
Bl=r (r + 8k1 2) (20)
(1+r‘sec(t)sec(w)—rk1|)

olarak bulunur. Simdi (1) tubular hiperyiizeyinin (20) olarak bulunan (1,2)-siral1 orthoegriligini
A_3 lin durumlarina gore elde edelim:

Ky
sec(t)sec(w)—rkq

TEOREM 7. 4-boyutlu Oklidyen uzaylarda (1) ile verilen tubular hiperyiizeyin (1,2)-sirali
orthoegriligi,

r(rkl—Ssec(t)sec(w)(—1+rklcos(t) cos(w))3)

1 sec(t)sec(w)-rkq ! /13 >0
BZ = 2
-rkq 8(—1+rk1cos(t)cos(w))
sec(t)sec(w)—-rk, (1-2rk cos(t)cos(w))
dir.

3.7. R*’teki Tubular Hiperyiizeyin Casorati Egriligi
n-boyutlu bir hiperyiizey icin (9) ile verilen Casorati egriligi n=3 i¢in

— (A1)2+(22)%+(43)?
3

C (21)

olur. O halde (21) formiiliinde (1) tubular hiperyiizeyimizin (2) asli egrilikleri kullanilirsa;

TEOREM 8. 4-boyutlu Oklidyen uzaylarda (1) ile verilen tubular hiperyiizeyin Casorati
egriligi;
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C = 2(sec(t)sec(w)—rk1)2+12k 2
T 3r2(sec(t)sec(w)-Tkq)?

dir.
4. SONUC, TARTISMA VE ONERILER

Sonug olarak bu ¢aligmada, diferensiyel geometri i¢in 6nemli bir yere sahip olan keyfi boyutlu
(hiper)yiizeyler teorisine ait 4-boyutlu Oklid uzaymnda 3-boyutlu tubular hiperyiizeylerin
simdiye kadar cogunlukla elde edilen Gaussian ve ortalama egriliklerinden farkli geometrik
degismezler olan yeni egrilikleri elde edildi ve bu egriliklerle ilgili baz1 sonuglar verildi.

Bu ¢alismada tubular hiperyiizeyler i¢in 4-boyutlu Oklid uzayinda elde edilen bu egriliklerin 4
veya daha yiliksek boyutlu Minkowski, Galilea veya pseudo-Galilea uzaylarinda da elde
edilerek, bu egriliklerle ilgili ¢esitli karakterizasyonlar verilmesi agik problemler olarak
ilerleyen zamanlarda arastirmacilar tarafindan degerlendirilebilir.
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Dr. Marius LOLEA, University of Oradea, Romania
ORCID ID: 0000-0002-1592-0913
Eng. Daniela NEGREA, Ph D. stud.,University of Oradea, Romania
ORCID ID: 0000-0003-2472-8744
Eng. Mircea AMBRO, Ph D. Stud., Tecnical University of Cluj Napoca, Romania
ORCID ID: 0000-0001-9109-2091
Prof. Kristijan CINCAR, Skolski centar '"Nikola Tesla'" - Vrsac, Serbia
ORCID ID: 0000-0002-5740-6680

ABSTRACT

This paper presents some directions for the application of fuzzy logic for the modeling and
analysis of energy availability in hydroelectric power plants. The authors follow two
approaches: one theoretical and one applied. In the applicative one, data are also included
regarding the results of the measurements of the parameters of interest from the hydroelectric
power plants, both on the mechanical or hydraulic side and on the electrical side. The
availability of energy from hydropower plants depends on several parameters such as: the flow
rate of the supply water, the water level in the storage dam, the height of the drop, the possibility
of interconnection, the possibility of storing energy in storage batteries, the state of the weather
indicating the annual precipitation, incidents or breakdowns appeared in operation that lead to
interruptions in operation and possible events caused by the operational incapacity of the
employees in the operation of the hydropower plants. The authors of the paper present as
applications how to apply the modeling with Fuzzy logic of the energy processes in hydropower
plants that belong to the hydropower system of Bihor county. The studies are focused on the
Remeti and Munteni Hydropower plants. Adjustment modes of the reinforcement parameters
in fuzzy systems are proposed to obtain maximum yield for the output parameters. At the
beginning of the research, was initiated the identification of the technical parameters of the
analyzed hydropower plants. Then, with the use of the Fuzzy module from the Matlab program,
the transition rules were written that make the connection between the input and output
quantities. In fuzzy regulation, two types of fuzzy rules are distinguished: Mamdani and
Sugeno. In order to build and simulate a system with fuzzy logic in Matlab, it is necessary to
know the elements by which a system with fuzzy logic is defined: input and output variables of
the system with fuzzy logic; input and output fuzzy sets; basis of fuzzy rules and operations
involved in the operation of the system with fuzzy logic: fuzzification; inference; aggregation;
defuzzification. These are terms specific to fuzzy modeling.

KEYWORDS: Fuzzy logic, hydro-power plants, energy availability
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ABSTRACT

The paper presents a way of applying fuzzy logic to modeling the availability and controlling
the energy parameters of wind power plants for optimal operation from the energy point of
view. The aim is to obtain the maximum yield through the optimal use of the natural potential
of the wind.The introductory part of the paper is dedicated to the description of the principles
and application of fuzzy logic.Fuzzy logic is a form of many-valued logic in which the truth
value of variables may be any real number between 0 and 1. It is employed to handle the concept
of partial truth, where the truth value may range between completely true and completely false.
By contrast, in Boolean logic, the truth values of variables may only be the integer values 0 or
1.The term Fuzzy logic was introduced with the 1965 proposal of fuzzy set theory by Iranian -
Azerbaijani mathematician Lotfi Zadeh. Fuzzy logic had, however, been studied since the
1920s, as infinite-valued logic-notably by Jan PLukasiewicz from poland and the Polish-
American Alfred Tarski. Fuzzy logic is based on the observation that people make decisions
based on imprecise and non-numerical information. Fuzzy models or sets are mathematical
means of representing vagueness and imprecise information. These models have the capability
of recognising, representing, manipulating, interpreting, and using data and information that are
vague and lack certainty.Fuzzy logic has been applied to many fields, from control theory
toartificial intelligence. The main part of the paper is dedicated to presenting the application of
fusion logic for the assessment of electrical and mechanical energy availability in wind power
plants. The case study shows how this energy availability can be assessed and regulated. For
adjustment, the parameters of the wind generators that influence the availability of energy are
indicated and described: the height of the turbine, the surface of the blades, the wind speed, the
degree of reservation through the electrical interconnection networks or the storage of the
electricity produced by the wind generators. Finally, are presented the conclusions resulting
from the study.

KEYWORDS: Fuzzy Logic models, Wind turbine, Electricity availability
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ETUDE COMPARATIVE ENTRE LES SYSTEMES D'OXYDATION
HP2W15M03062C02.5/H202 ET HP2W15M03062C02.5 /PS POUR LE
TRAITEMENT D'UN COLORANT ORGANIQUE

Selma Bencedira 2, Laid Bouchaalla @, Souad Narsis 8, Walid Khelifi ?, Amel
Boukhouiete °.

@ Environmental Research Center (CRE), Badji-Mokhtar Annaba University, Annaba
23000, Algeria,

b |_aboratory of Civil Engineering, Department of Civil Engineering, Faculty of
Technology, UBMA, Annaba 23000, Algeria.
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Mokhtar, Annaba Algérie.

Résumé

L’oxydation simple des polluants organiques, par les oxydants chimiques, est souvent utiliser
comme un traitement des effluents provenant des eaux de rejet des industries de textile. En
revanche, elle demeure souvent partielle, trés lente et de nombreux sous-produits de dégradation
peuvent étre toxiques a leur tour. Ces constats sont dus au fait que les polluants organiques sont
difficiles a oxyder en raison de leur grande stabilité chimique. Les présentes difficultés ont
conduit, il y a une vingtaine d’années, a 1I’émergence de nouveaux procédés d’oxydation basés
sur la production d’especes réactives oxydantes non sélectives, les radicaux libres, qui
permettent la dégradation des micropolluants organiques. Ces technologies de traitement des
eaux sont regroupées sous le terme de procédés d’oxydation avancée, les POA [1]. Les procédés
d’oxydation homogenes sont des techniques de POA basées sur ’activation des oxydants
chimiques. Le contact d’un agent d’activation, tel que les métaux de transition (Fez+, Co?*, Cu®,
Zn?*) avec un agent oxydant (H2O2, persulfate, Oz, KMnQs, etc.) conduit a la formation des
radicaux libres ayant un pouvoir d’oxydation plus élevé (HO', SO4™, MnOy4’, etc.) [2]. Le cobalt
est considéré comme un catalyseurs prometteur car il peut €tre utilisé¢ dans une large gamme de
pH [3]. Cependant, il constitue une pollution prioritaire de lI'eau et entraine certains problémes
de santé. Par conséquent, la substitution du cobalt dans une structure hétéropolyanionique
(HPA) recyclable est une meilleure fagon pour résoudre ce probléme. Bencedira et al [4] ont
incorporer, avec succes, le cobalt dans une structure d’un hétéropolyacide HsP2W15M03062. En
effet, le composé obtenu HP2W15M0306,C025 a été caractériser par plusieurs méthodes
spectroscopiques a savoir : EDX, IRTF, RMN 31P, voltammétrie cyclique et DRX. Ensuite, Le
catalyseur synthétisé a ensuite été utilisé dans la réaction d'oxydation de d’un colorant model,
appelé fuchsine acide (FA), par H202. Un pourcentage de 97,97 % d’efficacité de décoloration
(ED) est enregistrée, aprés 120 min, dans les conditions suivantes : une masse de catalyseur de
0,001 g, une concentration en H20> de 49 uM, un pH naturel et une température ambiante.

Dans ce travail, la FA est oxydée par deux différents systémes d’oxydation

I’HP2W15M03C02,5062. /H202 et I’HP2W15M03C02,5062/PS. Le but de la présente approche est
de pouvoir déduire le meilleur systeme pour I’élimination de la FA. Pour un maximum
d’efficacité de décoloration (ED), ces derniers procedent dans les mémes conditions opératoires
([H202]=[PS]= 49 uM, pH 6, T=25°C) a I’exception de la masse du catalyseur. En effet, la
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masse optimale du systéme basé sur 1’activation de I’H20- est de 0,001g, tandis que 0,004 g est
celle du systéme basé sur 1’activation du PS. De plus, les durées de I’oxydation de la FA par les
deux systémes ne sont pas identiques. En résultat, la comparaison de I’ED des deux systémes
pour la dégradation de la FA est en faveur du systéme HP2W15M03C02,5062 /H20o.

Mots-clés : Hétéropolyanion, Cobalt, Peroxyde de I’Hydrogéné, Sulfate de Potassium,
Oxydation Catalytique, Réaction Homogeéne, Fuchsine Acide, Catalyseur.
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Abstract

In this study, we present the evaluation of wastewater biological treatment by WWTPs
(wastewater treatment plants) and LTPs (lagoon-based treatment plants) in Algeria using the
results of analyzes of the samples of 108 stations, this work falls within the framework of a
survey carried out by the research center in biotechnology (CRBt) in collaboration with ONA

(National office of sanitation), and it reflects our interest in preserving the environment, in
particular aquatic ecosystems, and determining the different sources of pollution and the most
effective methods to cope with and for those that are well managed.

The analyzes concerned various parameters of 108 stations. Temperature and pH were
measured directly, in situ, using multi-parameter field probes. For the other parameters (MS,
BOD5, COD, NO3, NO2, NH4, TP) the measurements were carried out in the laboratory
according to standard and spectrophotometric methods. As well as through the reports of our
field visits to the stations and the monitoring of purification processes.

The results obtained show us that wastewater biological treatment is effective to a certain
extent, whether in a WWTPs or LTPs. We have recorded that the reduction rates of the various
pollutants from wastewater, are more efficient at the outlet of WWTPs than those of LTPs, even
if we noted, at WWTP level, outgoing values that do not comply with the standards for reuse
and preservation of the receiving environment and higher than the Algerian standard for certain
parameters.

These results indicate that any use of this treated water, especially in agriculture, must take into
account their specificity and the extent of its future impact, in particular the case where values
are higher than the Algerian and WHO standards.

Keywords: Biological treatment, Wastewater treatment plants (WWTPs), Lagoon-based
treatment plants (LTPs), Wastewater, Algeria
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Abstract

Waste recovery systems are implemented around the world. These systems play a highly
important role in the integrated waste management process. The constant technological
evolution of this type of equipment aims to answer to global and European standards that
increasingly require a reduction in the deposition of waste in landfills and a progressive growth
of the recycling levels per capita. To allow the insertion of waste equipment in places where
there are several limitations, such as the space available and the urban environment, buried
equipment for the storage of waste appeared. This equipment has a large storage capacity and,
since they are completely buried underground, only permanent deposition top bins are visible.
This work was developed with the aim of improving buried underground waste disposal
equipment, including the devices to comply with safety regulations and automated
opening/closing mechanisms. The complete equipment can be divided into three parts: the liner,
the buried structure and the interface with the depositor of waste (through the deposition top
bin). Since many of the available solutions are empirically based designs, there is a high margin
to improve competitiveness, which reach greater proportions in a scenario of economies of
scale. After carrying out this work, which included the prototype fabrication and testing, it was
possible to validate a structure for the equipment, and propose an improved equipment that
replaces the current solution. After several analyzes, a proposal to revise the current modular
structure is presented, allowing a significant cost and weight reduction of 4.5%. The cost
analysis is also presented, to enable the assessment of the viability of this equipment.

Keywords: Municipal solid waste, Underground equipment, Metal structures, Mechanical
design, Structural design, Finite element method.
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Abstract

The automotive industry presents itself in the market as one of the most demanding sectors of
all manufacturing industries due to its competitiveness. The production and assembly lines are
perfect examples of equipment that increasingly use fully automated processes. The prototype
of the present work project arises from a challenge posed by the automotive industry. This
project, needed by the industry, consists of a semi-automatic equipment for assembling cabling
connectors for the automotive sector, replacing a currently manual process. In the proposed
equipment prototype, the operator places a connector in the nest on the work board, and then
the components (pins and seals) are automatically inserted in the respective connector. At last,
a vision sensor with Artificial Intelligence, implemented on the device, confirms the correct
insertion of the components in the connector. The results of this work were positive, as the
prototype of the equipment was completed fulfilling the imposed requirements, with significant
advantages over the current process. Realization of the project prototype, the objectives and
requirements of the equipment are initially defined, followed by the mechanical project that
includes different subassemblies (structure/shields, work board, inserter, coordinate
mechanism, feeder system, and artificial vision sensor). The structural verification of the
coordinate mechanism (y-axis) was performed by the Finite Element Method (FEM). The
equipment operation sequence is also described in detail, the safety equipment defined, and the
maintenance manual as well as the estimated costs associated with the equipment presented.

Keywords: Automotive industry; connector; component; assembly; mechanic design; feeder
system.
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ABSTRACT

Biodiesel is an important liquid fuel for transportation exhibiting reduced brake-specific fuel
consumption as an oxygenated fuel. A two-step catalytic procedure of esterification followed
by transesterification was used in this study to produce biodiesel from used cooking oil. The
outcomes demonstrated that esterification of triglycerides with methanol catalysed by acid has
higher activity. Esterification was performed using 2% (w/w) sulphuric acid, methanol to oil
molar ratio of 3:10, 30 °C for 30 min. Following vacuum evaporation of methanol, the
remaining triglycerides were transesterified at 70 °C for 1 h in a reaction system with 2% (w/w)
sodium hydroxide and molar ratio from methanol to oil is 3:10. After completing the two-step
catalysed process, the biodiesel of 97 % purity was analysed for density, dynamic viscosity,
flash, and fire point. The density, viscosity flash and fire point were found to be 881 kg/m?, 6.1
cP, 158 and 169 °C, respectively. and 881 kg/m?, respectively.

Keywords: Waste cooking oil; Esterification; Transesterification; Biodiesel
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Ruh sagligy; bireyin biligsel fonksiyonlari ve sosyal yasantisinda biyolojik, psikolojik ve sosyal
etkenlerin bir arada uyum iginde bulunmasi seklinde tanimlanmigtir. Ruh saglig1 bozuklugu ise;
kisinin kendisine, birlikte yasadigi ¢cevreye ve topluma kars1 islevselliginde aksamalar ile ortaya
cikan duygudurum bozukluklari, anksiyete bozukluklari, kisilik bozukluklari, alkol madde
kullanimi, sizofreni gibi ciddi rahatsizliklar1 icermektedir. Bu rahatsizliklar, kisilerin sosyal
islevselligi ve bireysel rollerini ciddi boyutlarda etkilemektedir. Diinya Saghk Orgiitii, ruh
saglig1 sorunu olan bireylerin yaklasik {igte ikisinin damgalama, 6tekilestirme, ihmal ve tedavi
siirecinde yasayacagi olumsuzluklar hakkindaki diisiincelerinden dolay1 yardim istemeyi
reddettigini ifade etmektedir. Bu durum; ruh sagligi bozulan kisilerin konforlu bir tedavi ve
bakim alma siireclerini olumsuz olarak etkiledigi vurgulanmaktadir.

Ruhsal yardim arama konusunda bireyin tutum, inang ve bilgi diizeyi bilyiik bir etkiye sahip
olurken, bir de toplumun ruhsal sorunlari olan kisilere yonelik olumsuz tutumu ve damgalama
seviyesi de olduk¢a 6nemlidir. Toplumda psikiyatrik hastalara kars1 gelismis olan damgalama
kaynakli tedavi alma davranis1 gosterme orani diisiik diizeydedir. Ruh saglig1 okuryazarligi, ruh
saglig1 ve hastaliklar1 hakkindaki bilgi ve tutumlar gelistirerek, ruhsal bozuklugu olan kisilere
kars1 olusturulan damgalamay1 da azaltir. Koruyucu ruh saghigi hizmetlerinin en degerli
bileseninin kisilerin ruh saglig1 okuryazarligi seviyesinin gelistirilerek farkindaligin arttirilmasi
oldugu bilinmektedir. Ruh sagligi okuryazarlig1 seviyesi ile ruhsal saglik arasindaki iliskinin
anlagilmasi ic¢in toplumun, ruhsal hastaliklar konusundaki bilgi, inang, tutum ve yardim
arayislarinin daha izlenerek irdelenmesi gerekmektedir. Derlemenin amaci; ruh sagligi
okuryazarligi tanimini, etkileyen faktdrleri ve Onemini vurgulayarak, ruh saghgi
okuryazarligim gelistirmeye yonelik girisimleri tespit edilmesi ve psikiyatri hemsireligi basta
olmak tizere hemsirelerin bu konuda yapabileceklerini tartigmaktir. Bu sayede ruh sagligi
okuryazarlig1 kavrami hakkinda farkindalik yaratarak farkli bir bakis agis1 kazandirilacaktir.

Anahtar Kelimeler: Damgalama, Ruh sagligi okuryazarlig1, psikiyatri hemsireligi
ABSTRACT
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Mental health; It is defined as the coexistence of biological, psychological and social factors in
the cognitive functions and social life of the individual. Mental health disorder; It includes
serious disorders such as mood disorders, anxiety disorders, personality disorders, alcohol and
substance abuse, and schizophrenia, which occur with disruptions in the functionality of the
person towards himself, the environment and society he lives with. These disorders seriously
affect people's social functioning and individual roles. The World Health Organization states
that approximately two-thirds of individuals with mental health problems refuse to seek help
because of their thoughts about stigmatization, marginalization, neglect, and the negative
effects they will experience during the treatment process. This situation; It is emphasized that
people with impaired mental health negatively affect the comfortable treatment and care
process.

While the individual's attitude, belief and level of knowledge have a great impact on seeking
spiritual help, the negative attitude and stigmatization level of the society towards people with
mental problems is also very important. The rate of receiving treatment based on stigma against
psychiatric patients in the society is low. Mental health literacy also reduces stigma against
people with mental disorders by improving knowledge and attitudes about mental health and
illness. It is known that the most valuable component of preventive mental health services is to
raise awareness by improving the mental health literacy level of individuals. In order to
understand the relationship between mental health literacy level and mental health, the
knowledge, beliefs, attitudes and help seeking of the society on mental illnesses should be
followed and examined more. The purpose of the compilation; Emphasizing the definition of
mental health literacy, the factors affecting it and its importance, determining the initiatives to
improve mental health literacy and discussing what nurses can do in this regard, especially
psychiatric nursing. In this way, a different perspective will be gained by raising awareness
about the concept of mental health literacy

Keywords: Stigma, Mental health literacy, psychiatric nursing

GIRIS

Rubhsal iyi olus ya da diger ismiyle ruh sagligi kavrami; bireyin biligsel siireglerinde ve sosyal
islevselliginde biyolojik, psikolojik ve sosyal etkenleri bir arada bulunduran saglik durumu
seklinde de agiklanabilmektedir(1) Diinya Saglik Orgiitii(DSO) ise ruh sagligimni; bireyin her
alanda kendi potansiyelini ortaya koyabildigi, yasantisina iliskin konularda stresle miicadele
edebildigi, tiretken ve etkin performans sergileyebildigi, kendisine fayda saglayabildigi bir
refah durumu seklinde tanimlamistir(2).

Ruh saglig1 bozuklugu ise; kisinin kendisine, birlikte yasadig1 ¢cevreye ve topluma biiyiik bir
yiik getiren ve derinden etkileyen depresyon, anksiyete bozukluklari, kisilik bozukluklari, alkol
madde kullanimi, sizofreni gibi ciddi rahatsizliklari igerir(3). Bu rahatsizliklar, kisilerin sosyal
islevselligi ve bireysel rollerini ciddi boyutlarda etkilemektedir. Ruh sagligi bozukluklar
bireylerin biligsel siirecleri (anlama, muhakeme, kavrama, farkindalik ve degerlendirme),
duygusal tepkilerini, kisileraras1 iletisim becerilerini ve giinliikk yasantilarini etkileyen
durumlardir(4).

Diinya Saglik Orgiitii'niin bireysel ve toplumsal agidan ruh sagligim gelistirme calismalari;
ruhsal 1yi olus konusunda bilinglendirme, ruhsal hastaliklarin 6nlenmesi, ruhsal sorunlu
bireylerde insan haklarinin korunmasi ve bu durumdan etkilenen kisilerde gerekli saglik bakim
hizmeti desteginin saglanmasini kapsamaktadir. Diinya Saglik Orgiitii, ruh saglig1 sorunu olan
bireylerin yaklagik {iigcte ikisinin damgalama, otekilestirme, ihmal ve tedavi siirecinde
yasayacagl olumsuzluklar hakkindaki diisiincelerinden dolayr yardim istemedigini ifade
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etmektedir. Bu durumun ruh sagligi bozulan kisilerin konforlu bir tedavi ve bakim alma
stireglerini olumsuz olarak etkiledigi vurgulanmaktadir(2).

Toplumumuzda ve diinya da ruhsal bozukluklarin sik goriilmesinden dolay1 bireylerin
cevresinde ya da kendisinde bu hastaliklarla ilgili belirti veya acil miidahale gerektiren
durumlarla karsilagma ihtimalleri olduk¢a fazladir. Fakat ruh saglig1 ve ruhsal bozukluklarla
ilgili bilgi diizeyi, hipertansiyon, kalp, diyabet gibi hastaliklar hakkinda edinilmis bilgi birikimi
kadar fazla degildir(5). Bu bozukluklarda temel yaklasim; halk sagligi, ruh sagligi ilk yardim
programlari ve koruyucu ruh sagligi hizmetleri seklindedir(6).

DAMGALAMA VE RUH SAGLIGI BOZUKLUKLARI

Bireyin yasadigi toplumun normal olarak gordiigii durum ve davranig kaliplarinin disinda
sayllmasi sebebiyle, toplumdaki diger kisilerce, kisinin sayginligini azaltic1 bir ifade
kullanilmas1 olarak tanimlanan damgalama; bu duruma maruz kalan kisiye, gercekle alakasi
bulunmayan, adin1 kétiiye ¢ikaran, utang verici bir 6zellik yiiklemektedir(7-8).

Damgalanma toplumsal ve kisisel damgalanma olarak iki gruba ayrilmaktadir. Toplumsal
damgalama; toplumun ruh sagligi bozuklugu bulunan kisilere yonelik olumsuz tutum ve
ayrimciligi ifade eder. Kisisel damgalama ise bireyin toplumsal damgalama sonucu olusan
tutum ve ayrimciligr igsellestirmesiyle ortaya ¢ikan, kisinin kendine ve ¢evresindekilere
uyguladigi damgalamadir. Her iki damgalama tiirii de ruhsal bozuklugu olan bireylerden
ozellikle yardim arayisinda gecikenlerde olumsuz etkilere sebep olabilmektedir. Damgalayici
tavir ve tutumlarin yiiksekligi, hastalarin yardim isteme noktasinda kaginmalarina ve
isteksizlige sebep olarak, yardimin kendisine faydali olmayacagina yonelik inanglarinin
artmasina sebep olur(9). Ruhsal yardim arama konusunda bireyin tutum, inang¢ ve bilgi diizeyi
onemli bir etkiye sahip olurken, bir de toplumun ruhsal sorunlar1 olan kisilere yonelik olumsuz
tutumu ve damgalama seviyesi de olduk¢a dnemlidir(10). Toplumda psikiyatrik hastalara kars1
gelismis olan damgalama kaynakli tedavi alma davranisi gésterme orani diisiik diizeydedir(3-
11). Bu anlamda ruh saglig1 okuryazarligi kavrami, ruh sagligi ve hastaliklar1 hakkindaki bilgi
ve tutumlart gelistirerek, ruhsal bozuklugu olan kisilere karsi olusturulan damgalamanin
azalmasina da katki saglamaktadir(11-12-13).

RUH SAGLIGI OKURYAZARLIGI KAVRAMI VE ONEMI

Fiziksel hastaliklara oranla daha fazla olumsuz ve yanlis inang, 6n yargi ve tedaviye iliskin bilgi
eksikliklerinden dolay1 ruhsal bozukluklarin erken tani ve tedavisinde ruh saglig: okuryazarligi
kilit bir role sahiptir(14-15). Ruh sagligi okuryazarligi; Ruh sagliginin bireysel ve toplumsal
boyutlarda iyilestirilmesi, gelistirilmesi ve siirdiiriilmesi bakimdan belirleyici bir faktordiir(16).
Ruh saglig1 okuryazarligi tanimi ilk defa Jorm ve ark. tarafindan 1997 yilinda agiklanmastir.
Ruh saglig1 okuryazarliginin temel olan yedi konusu; ruh sagligi ile ilgili 6zellikli hastaliklarin
farkina varabilme, ruh saglina iliskin bilgilere hangi kaynaklardan ve ne sekilde erisebilecegini
bilme, ruhsal saglikla alakali risk faktorlerini ve neden olustuklarini bilme, bireyin kendi
kendine tedaviyi bilmesi, gerektiginde profesyonel destek alabilmesi, uygun yardim arayisi
davraniginin gelistirilmesi ve farkindaligin arttirilmasi olarak belirtilmistir(17-18). Kutcher’a
gore ruh sagligr okuryazarligiin dort bileseni; ruhsal iyi olusun nasil saglanacagi ve
stirdiiriilebilecegini kavramak, ruhsal hastaliklar1 ve tedavi siireclerini anlamak, ruhsal
bozukluklara kars1 damgalamanin azalmasi, yardim arayis1 konusunda etkinligin arttirilmasi
(ne zaman, nereye basvurarak ruh sagligindaki iyi olusun desteklenebilecegini bilerek, kendi
kendine bakim konusunda gerekli becerilerin kazanilmasi) olarak tanimlamistir(19).

Koruyucu ruh sagligi hizmetlerinin en degerli bileseninin kisilerin ruh saghigi okuryazarligi
seviyesinin gelistirilerek farkindaligin arttirilmast oldugu bilinmektedir. Psikiyatrik sorunla
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karsilagsma durumunda tedavi arayisinda bulunma ve Ruh saglig1 okuryazarligi arasinda pozitif
bir iliski mevcuttur. Ruh sagligi okuryazarligi; Ruhsal hastaliklar1 tanima ve kavrama, bu
bozukluklarla karsilastiginda durumun tedavisine yonelik uygun davranislari sergileme,
koruyucu ruh sagligi konusunda gerekli 6nlemleri almaya ve uygulamaya yonelik bilgi, inang
ve tutumlar1 kapsamaktadir(17).

Ruh saglig1 okuryazarligimin diisiik seviyelerde olmasindan dolay1 tedavi alamayan bireyler
ancak ruhsal bozukluklari ciddi boyutlara ulastiktan sonra yardim almay1 kabul edebilmektedir.
Kadin ve erkeklerde olumsuz ruh sagligi sonuglarinin ve yiiksek intihar seviyelerinin sebebi,
diisiik ruh saglig1 okuryazarligi oranidir(20). Ruh sagligi okuryazarlig: diisiik bireylerin, ruhsal
problemler yasayan arkadaslarina yonelik yardim edici tutum sergilemeleri de olumsuz olarak
etkilenmektedir(12). Fakat ruh sagligin1 olumsuz etkileyen bu durumlarin bireyler tarafindan
yeterince taninmamast ve durumun Oneminin algilanamamasi kaynakli, pek c¢ok ruhsal
bozukluga sahip birey yardim almak istememektedir(21).

Erken tan1 ve tedavi siireclerinin zor olmasimin temel sebepleri bu hastaliklara karsi bilgi
eksikligi, kaliplagsmis algilarin/ 6n yargilarin bulunmasi, kaygi ve korku duymadir(3). Tedavi
edici ruh saglig1 hizmeti alinmas1 konusunda, erken tan1 ve tedavide gecikilmesi saglik sektorii
iizerinde ciddi bir yiike sebep olmaktadir(22). Bu durum hem ruh sagligi hizmeti alan bireyler
hem de hizmetin sunulmasindaki disiplinler bakimindan biiyiikk problemler ortaya
cikarabilmektedir. Saglik hizmetlerinin ruhsal hastaliklarin olusturdugu yiikiin tamamini
karsilamas1 miimkiin degildir. Bu yilizden toplum ruh sagligi hizmetlerinin daha da yaygin hale
getirilmesi, ruh saghgim gelistirme planlamalar1 yapilmasi ve erken tani ve tedavi programlari
hazirlanmas1 gerekmektedir(21). Bu noktada yapilmasi en pratik ve énemli girisim ise ruh
saglig1 okuryazarlig1 seviyesinin yiikseltilmesidir. Ruhsal hastaliklarin bireyler tarafindan fark
edilmesi, erken taninmasi ve tibbi anlamda profesyonel destek alma arayisinda olumlu etkiler
yaratmasi sebebiyle, Ruh sagligi okuryazarligi toplumda yararli olacaktir. Tiim diinyada ruh
sagligi ve ruhsal bozukluklarla ilgili problemlerin artmasi biiyiik bir kaygiya neden
olabilmektedir.

Ruhsal bozukluklarda yardim arayisinin bilgi eksikliginden dolay1 geciktirilmesi; hem hasta
hem de ailesi ya da bakim veren kisilerin hayatini olumsuz ydnde etkilemekte, ayrica
alkol/madde kullanimi1 gibi yanlis basa ¢ikma becerilerinin uygulanmasi ve tedavi siireci
tamamlanmadan tedavilerin yarida birakilmasi gibi durumlari attirmaktadir(10-23). Ergenlik ve
genglik doneminde ruhsal ve duygusal degisimlerin yogun olmasi, kisilik gelisimi ve kimlik
arayis1 gibi kavramlar, ruh sagligi bozukluklarini tetikleyebilmekte ve bilgi eksikliginden
dolay1 profesyonel yardim alma siireci aksayabilmektedir(9).

Ruh saghgr okuryazarliginin oraninin diisiik olmasi sonucunda ruhsal sorunlar ¢ok ciddi
boyutlara gelmektedir. Bununla birlikte alkol/madde ya da asir1 ilag kullanim1 gibi uygunsuz
bas etme yollart ile ¢oziim arama davranisi gelisebilmektedir. Bu da bireyin ruhsal tedavi
stirecini biiyiik oranda zarar vermektedir. Saglik profesyonellerinin ruh sagligi okuryazarligi
diizeylerinin yiiksek olusu kendi alanlarina 6zgii ya da alan1 dis1 sunduklar1 saglik hizmetlerinde
hastalarin ruh saglig1 sorunlarini tespit edebilmesi, tedavilerinin etkin bigimde sunulmasi ile
suisid ve homisid gibi hayati 6nem tastyan durumlarin 6nlenmesine katkida bulunabilir(10).

Depresyon ve sizofreni gibi psikiyatrik bozukluklarin tedavisi konusunda saglik ekibinin fikir
birligi olmasina ragmen toplumda bu hastalik ve tedavi yontemlerine iliskin yeterli bilgi
birikimi bulunmamaktadir. Duygu durum ve anksiyete bozuklugu konusunda tibbi tedaviye
bagvuranlarda yapilan bir ¢aligmada, hastalarin %60’1nda “’bilgi eksikligi’’ yardim aramanin
geciktirilmesinde ilk sebep olarak bulunmustur(24). Toplumsal boyutta ruhsal hastaliklara
yonelik inanglarin farkli olmasi, saglik profesyonellerince uygulanacak olan tedavilerin ¢esitli
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engellerle karsilagmasina sebep olabilir. Depresyon hastaligindan muzdarip olan kisilerden,
antidepresanlarin yararl oldugunu diistinenlerin saglik sonuglarinin diisiinmeyenlere oranla iki
kat daha iyi oldugu belirtilmistir(5). Ruh sagligi okuryazarligini arttirmak icin; ruhsal
bozukluklarin toplumsal boyutta yayginligi, tedavilerin etkinligi ve kullanilabilirligi konusunda
bilgilendirmek i¢in saglik ¢alisanlar1 ve goniillii kuruluslar tarafindan caba gosterilmektedir. Bu
konuda bilgilendirme kaynagi olarak medya, internet, okul miifredat: gibi iletisim odakl1 ve
egitimi kapsayan materyallerden destek alinabilmektedir. Internet erisiminin ok genis kitlelere
ulagmis olmasi, hem maliyetin uygun olmasi, hem de kolay ve etkili olmasindan dolayi tercih
sebebi olmaktadir(23-25).

Uluslararas1 Hemsireler Birligi (ICN:International Council of Nursing), saglik is giiciliniin
ruhsal bozukluklarla ilgili siiregte biiyiilk 6neme sahip oldugunu belirtmektedir. Bu durumla
iliskili uygulama, politika ve mezuatlarin gelistirilerek stratejilerin belirlenmesi gerektigini,
saglik ekiplerinin gili¢lendirilmesine ek olarak toplumsal destekli bir planlama yapilmasina
yonelik konular1 vurgulamaktadir(26). Tim bu hedeflerin gergeklestirilmesi konusunda ise
temel unsurun basta saglik profesyonelleri basta olmak iizere sagligi kapsayan tiim alanlarda
ruh sagligi okuryazarliginin yeterli seviyede olmasidir(27-28). Ruh saglhigi okuryazarlig
seviyesinin diisiik olmas1 bireylerin kendisi ya da yakin g¢evresindeki kisilerde olasi ruhsal
bozukluklari anlayamamalarina ve uygun olmayan ¢oziim arayiglarina sebep olabilir. Bu
bilgiler dogrultusunda ruh saglig1 okuryazarligi seviyesinin yiikseltilmesi, boylelikle ruh sagligi
bozukluklarin erken donemde tespiti i¢in saglik kuruluslarindan profesyonel yardimlarin
alinmasi, uygun bakim ve tedavisinin saglanmasi, bireylerin ruhsal yonden iyi oluslarinin
saglanmas1 amaglanmaktadir. Erken donemde ruhsal hastaliklara miidahale edilmesi konusunda
ruh saghigr okuryazarligi diizeyinin yiiksek olmasi, bu alanda bireysel ve toplumsal
farkindaligin, tutum ve davraniglarin gelistirilmesi ¢ok o©nemlidir. Okul kaynakli veri
tabanlarindaki egitim icerikleri sayesinde genglerde ruh sagligi okuryazarligi seviyesinin
ylikseltilerek, damgalamanin azaltildig:1 bildirilmis, buna ek olarak bu pozitif etkilerin
devamlilig1 i¢in egitim uygulamalarinin siirdiiriilmesi gerektigi vurgulanmistir(9).

Tiirkiye’de saglik okuryazarligi kapsaminda ele alinan ¢alismanin sonuglarina gore; lilkemizde
yasayan Kkisilerin %64,6’smin saglik okuryazarligir diizeyi diisiik olarak saptanmis olup
(29);yine iilkemizde toplumsal boyutta ruh saglhigi okuryazarligini ele alan bir arastirma
bulunmamistir. Uluslararast boyutta ise ruh sagligi okuryazarligi ile ilgili caligmalar
mevcuttur(30-31-32). Tiirkiye olarak baktigimizda ise ruh sagligi okuryazarligi alaninda
yapilan ¢aligmalarin sadece saglik profesyonelleri ile sinirli kalmistir(33-34).

SONUC

Ruh saglig1 okuryazarlig diizeyinin yiikseltilmesi konusunda bireysel egitim uygulamalariyla,
herhangi bir tedavi edici girisim ya da terapi verilmemesine ragmen, ruhsal bozukluklar
iizerinde terapotik etkinlikte basarili olundugunu belirten kanitlar bulunmaktadir. Toplumu
kapsayan egitimler konusunda ise tedavi edici iliskinin saptanmasi acisindan daha fazla
arastirma yapilmasi gereklidir. RSOY seviyesi ile ruhsal saglik arasindaki iliskinin anlagilmasi
icin toplumun, ruhsal hastaliklar konusundaki bilgi, inang, tutum ve yardim arayislarinin daha
izlenerek irdelenmesi gerekmektedir(5).

Sonug olarak iilkemizde giincel bir kavram olan ruh saghgi okuryazarligi kavramiyla alakali
yeterli ¢alisma bulunmamaktadir. Toplumsal boyutta bu durumun incelenmesi, bireylerin ruh
saglig1 okuryazarligi seviyelerinin belirlenmesi, ruh saghigi okuryazarhigini etkileyebilecek
degiskenlerin(yas, meslek, cinsiyet, yasadig1 yer gibi) tespiti sonrasinda uygun miidahalelerle
toplumunda ruh saghigi okuryazarligi diizeyinin gelistirilmesi saglanarak farkindalik
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olusturulacaktir. Bu sayede gerek bireysel gerekse toplumsal boyutlarda, kisiler kendi ya da
ailelerinin ruh saglhigin1 daha etkin bir sekilde yonetmesine olanak saglanabilecektir.
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YUMURTA KABUGU TOZU KULLANILARAK FONKSIiYONEL OZELLIK
KAZANDIRILAN BiSKUVILERIN KALITE KARAKTERISTIKLERININ
INCELENMESI

INVESTIGATION OF THE QUALITY CHARACTERISTICS OF BISCUITS WHICH
ARE GAINED FUNCTIONAL PROPERTIES BY USING EGGSHELL POWDER

SiBEL BOLEK

Dog. Dr., Saghk Bilimleri Universitesi, Gida Miihendisligi,
ORCID 0000-0003-4967-9416

Ozet

Gida endiistrisinde islem sirasinda ve sonrasinda pek ¢ok gida atigi olugsmaktadir. Bu atiklar
genellikle imha edilmekte ya da ekonomik degeri nispeten daha az olan hayvan yemi, giibre vb.
olarak degerlendirilmektedir. S6z konusu atiklarin insan beslenmesinde kullanim olanaklar
iizerinde ise yeterince durulmamaktadir. Tiim yumurtanin yaklasik %11'ini olusturan yumurta
kabugu ve zar1 dnemli bir atik kaynagidir. Baz1 yumurta isleyicileri, ¢op sahalarindaki atiklarini
bertaraf etmek i¢in ciddi bir meblag 6derken, digerleri yumurta kabugu atiklari 6giitiip
yakarak hayvan yemine ve diisiik katma degerli {iriinlere doniistiirmek icin islemektedir.
Yumurta kabugu atik olarak gevresel problemler olusturmakta ve bunun geri doniigiimiiniin
kolay olmadig1 ve bir¢ok karmasik yontem gerektirdigi bilinmektedir. Bu ¢alismada kalsiyum
kaynagi olarak yumurta kabugu tozlarinin biskiivi iiretiminde kullanim olanaklari
arastirtlmistir. Bu amacla giinliik alinmasi gereken kalsiyum miktarlar1 g6z Oniinde
bulundurularak biskiivi formiilasyonuna %0, %4, %8 ve %12 oranlarinda yumurta kabugu tozu
ikame edilmistir. Farkli oranlarda yumurta kabugu tozu ikamesinin biskiivilerin tekstiirel ve
duyusal Ozelliklerinde istatistiksel olarak 6nemli degisikliklere neden olmamakla birlikte
(p>0.05) kalsiyum oranlarinda 6nemli diizeyde artis sagladigi saptanmistir (p<0.05). Bu agidan
yumurta kabugu tozunun gidalarda kalsiyum agisindan zenginlestirme amagl kullanilabilecek
oldukca elverisli bir kaynak oldugu sonucuna ulasilmistir. Boylelikle bir gida atigma geri
dontlistim imkan1 saglanirken gidalara da fonksiyonel 6zellik kazandirilmis olacaktir. Gelecek
caligmalar yumurta kabugu tozu ilaveli gidalarin saglik tizerine olumlu etkilerini kanitlamaya
yonelik olarak planlanmalidir.

Anahtar kelimeler: Yumurta kabugu tozu, biskiivi, kalsiyum
Abstract

In the food industry, many food wastes are generated during and after processing. These wastes
are generally destroyed or used as animal feed, fertilizer, etc., which have relatively less
economic value. The possibilities of using these wastes in human nutrition are not sufficiently
emphasized. Egg shell and membrane, which make up about 11% of the whole egg, are an
important source of waste. Some egg processors pay substantial sums to dispose of their waste
in landfills, while others grind and burn eggshell waste into animal feed and low value-added
products. Eggshell waste creates environmental problems and it is known that it is not easy to
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recycle and requires many complex methods. In this study, the possibilities of using egg shell
powders as a Calcium source in biscuit production were investigated. For this purpose, 0%, 4%,
8% and 12% eggshell powder was substituted for the biscuit formulation, taking into account
the daily calcium intake. Different ratios of egg shell powder substitution did not cause
statistically significant changes in the textural and sensory properties of the biscuits (p>0.05),
but significantly increased the Calcium ratios (p<0.05). In this respect, it has been concluded
that eggshell powder is a very convenient source that can be used for enrichment in terms of
Calcium in foods. In this way, a food waste will be recycled and functional feature will be added
to foods. Future studies should be planned to prove the positive effects of eggshell powder
added foods on health.

Keywords: Eggshell powder, biscuit, Calcium

1. GIRIS

Son yillarda artan saglikli beslenme egilimlerine paralel olarak tiiketicilerin tercihleri de
degismektedir. Tiiketiciler artik gidalardan sadece doyurucu olmalarinin yaninda saglik {izerine
de olumlu etkiler saglamasin1 beklemektedir. Bu nedenle giincel calismalar gidalarin
fonksiyonel bilesenlerce zenginlestirilmesi lizerine yogunlagmaktadir (Ghelichi vd., 2021; Peng
vd., 2022; Yesiltas vd., 2022). Firincilik iirlinleri nispeten uzun raf émiirleri, ucuz ve pratik
olmalar1 gibi sebeplerle Diinya’nin her yerinde hemen her yas grubunda yaygin olarak
tilketilmektedir (Oluwamukomi vd., 2011). Bununla beraber firincilik iirlinlerinin dengeli
beslenmeye yardimci olmaktan ziyade tiiketenlere sadece kalori sagladigi diistiniilmektedir. Bu

nedenle dnemli diizeyde tiiketilme oranlarina sahip olan bu iiriinlerin antioksidan aktivite,
vitamin ve mineral i¢erigi agisindan zenginlestirilmesi 6nem kazanmaktadir.

Biskiivi firincilik iirlinleri igerisinde hemen her yas grubunda en yaygin olarak tiiketilen
gidalardan biridir. Ayrica biskiivi siklikla 6giin atlamak icin de tiiketilen bir atistirmalik haline
gelmistir. Bu nedenle biskiivinin fonksiyonel bilesenlerce zenginlestirilmesi gittikge 6nem
kazanmaktadir.

Glinlimiizde tarimsal atik yonetimi, gida isletmecilerinin en sik karsilastiklar1 sorunlarindan
biridir. Gida endiistrisinde islem sirasinda ve sonrasinda yogun olarak gida atig1 olusmaktadir.
Bu atiklar genellikle imha edilmekte ya da ekonomik degeri nispeten daha az olan hayvan yemi,
giibre vb. olarak degerlendirilmektedir. S6z konusu atiklarin insan beslenmesinde kullanim
olanaklari {izerinde ise yeterince durulmamaktadir.

Yumurta isleme endiistrisi tarafindan giinliik olarak ¢ok biiyilik oranda yumurta kabugu
iretilmekte ve bertaraf edilmesi i¢in hem yogun emek hem de maddi olarak yiiksek meblaglar
gerekmektedir. Diger taraftan yumurta kabugu atig1 ucuz bir diyet kalsiyum kaynagi olarak
kullanilabilme potansiyeline sahiptir. Bu ¢alismanin amact kalsiyum kaynagi olarak yumurta
kabugu tozlarmin biskiivi liretiminde kullanim olanaklar1 aragtirmak ve yumurta kabugu
tozunun biskiivilerin fiziksel, kimyasal tekstiirel ve duyusal 6zelliklerine etkilerini saptamaktir.

2. YONTEM
2.1. Materyal

Calismada kullanilan yumurta kabugu tozu Egglin firmasindan temin edilmistir. Biskiivi
hamurunun hazirlanmasinda kullanilan glutensiz bugday unu, toz seker, tereyagi, yagsiz siit
tozu ve tuz ticari yerel bir marketten satin alinmigtir. Kullanilan kimyasallar analitik veya
yiiksek saflikta kimyasallar olup, Sigma-Aldrich (St. Louis.MO, ABD) firmasindan satin
alimmastir.

2.2. Biskiivilerin Hazirlanmasi
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Biskiivi hamuru AACC (10-54, 2000) yonteminde kiiclik modifikasyonlarla bir homojenizator
(KitchenAid, Artisan SKSM175PSEER) kullanilarak hazirlanmistir. Biskiivi hamurunda
Munaza vd. (2012) tarafindan peynir alt1 suyu proteini konsantresi ile zenginlestirilmis biskiivi
yapimina benzer sekilde bugday unu (100 g), toz seker (30 g), tereyagi (10 g), yagsiz siit tozu
(2.0 g), amonyum bikarbonat (1.0 g), lesitin (1.0 g), sodyum bikarbonat (0.5 g), tuz (0.3 g) ve
damitik su (20 mL) kullanilmistir. Bugday unu ve yumurta kabugu tozu ikame edilerek
asagidaki sekilde 4 ayr1 karigim hazirlanmistir.

To: %0 yumurta kabugu tozu, %100 bugday unu iceren biskiivi
T1: %4 yumurta kabugu tozu, %96 bugday unu iceren biskiivi
T2: %8 yumurta kabugu tozu, %92 bugday unu i¢eren biskiivi
T3: %12 yumurta kabugu tozu, %88 bugday unu iceren biskiivi

Karigimlarda kullanilan oranlar 6n denemelerle belirlenmistir. Biskiivi hamurunun
sekillendirilmesinde AACC (10-50.05, 2000) yontemi kullanilmistir 55.0 mm c¢apli kesme
kalibi ile sekil verilen hamurlar bir elektrikli firin (Argelik SUF 5000 MGSI) kullanilarak
200°C’de 15 dakika boyunca pisirilmistir. Fiziksel, kimyasal, tekstiirel ve duyusal 6zelliklerin
belirlenmesi i¢in ayri ayri iretim yapilarak bekleme siiresinden biskiivinin oOlgiilecek
Ozelliklerinin etkilenmesi engellenmistir.

2.3. Renk Tayini

Biskiivilerin yiizey renklerini 6l¢mek i¢in Minolta DP-301 (Osaka, Japonya) model bir
kolorimetre kullanilmistir. Renk tespitinde Hunter renk parametreleri (L* (parlaklik),
a*(kirmizilik) ve b*(sarilik) degerleri) géz onilinde bulundurulmustur. L*= 93,3, a*=0,3162 ve
b*=0,3321 (beyaz plaka) degerleri kalibrasyon igin referans olarak kullanilmistir.

2.4. Tekstiirel Ozelliklerin Tayini

Biskiivilerin tekstiirel 6zellikleri bir tekstiir analizorii (TA.XT Plus, Stable Micro Systems,
England) kullanilarak belirlenmistir. Analizde 5 kg’lik yiik hiicresi ve 2 mm‘lik silindirik
aliminyum prob kullanilmistir. Test hiz1 0,2 mm/s ve test sonrasi hizi 0,5 mm/s olarak
ayarlanmustir. Biskiivilerin sertlik ve kirilganlik degerleri belirlenmistir.

2.5. Kalsiyum Analizi

Biskiivilerin kalsiyum analizi ICP-MS (Agilent 7700, Agilent Technologies, Germany) cihazi
kullanilarak gergeklestirilmistir.

2.6. Duyusal Analiz

Biskiivi 6rnekleri goriiniis, koku, doku, koku, lezzet ve genel izlenim bakimindan kiyaslanarak
duyusal panel tarafindan en begenilen 6rnegi bulmak amaciyla 5 puanli hedonik skala (1= Hig
begenmedim, 2= Begenmedim, 3= Ne begendim ne begenmedim, 4= Begendim, 5= Cok
begendim) kullanilmistir (Meilgaard vd., 2016). Analiz ISO 8586 (2012) normlarina uygun
olarak gergeklestirilmistir. Biskiivilerin panelistlere sunulurken kullanildigi porselen tabaklar
rastgele 3 haneli rakamlarla kodlanarak daha 6nceden belirlenmis yag araligr 20-30 arasinda
degisen yari-egitimli 80 paneliste (46 kadin 34 erkek) sunulmustur. Analiz 3 tekerriirlii olarak
uygulanmigtir.

2.7. istatistiksel Analiz

Tiim tretimler {i¢ tekerriirlii yapilmis ve elde edilen 6rneklerin analizleri de 3 paralel olarak
gergeklestirilmistir. Analizlerden elde edilen veriler SPSS (version 15 for windows, SPSS, Inc.,
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Chicago, IL, USA) istatistiksel paket programi ile Duncan g¢oklu karsilasgtirma testi ile 0,05
giiven aralig1 kullanilarak analiz edilmistir.

3. BULGULAR
3.1. Biskiivilerin Renk Degerleri

Biskiivi formiilasyonuna yumurta kabugu tozu ilavesinin biskiivilerin renk degerleri {lizerine
etkisi Tablo 1°de gosterilmistir. Biskiivi formiilasyonuna yumurta kabugu tozu ilavesi
biskiivilerin L* degerlerinde istatistiksel olarak anlamli diizeyde artisa sebep olurken a* ve b*
degerlerinde istatistiksel olarak 6nemli bir degisime sebep olmamustir (p>0.05). L* degerindeki
artisin aydinlik degerindeki artis1 géstermesi sebebiyle bu sonu¢ yumurta kabugu tozunun agik
rengiyle agiklanabilir.

Tablo 1 Biskiivilerin Renk Degerleri

Uygulama L* a* b*

To 64.56+0.09¢  12.05+0.03? 33.16+0.052
T1 66.25+0.04° 11.95+0.052 33.42+0.052
T, 69.18+0.04°  12.44+0.022 34.46+0.042
Ts 71.2240.032  12.15+0.032 34.80+0.032

Ayni siitundaki farklr harfler istatistiki agidan farklidir (p<0.05).
Degerler 3 tekerriiriin ortalamasidir. 83
3.2. Biskiivilerin Tekstiirel Ozellikleri

Biskiivi formiilasyonuna yumurta kabugu tozu ilavesinin biskiivilerin tekstiirel 6zellikleri
iizerine etkisi Tablo 2’de gosterilmistir. Yumurta kabugu tozu ilavesi biskiivilerin sertlik ve
kirilganlik degerlerinde artisa sebep olmakla birlikte bu artis istatistiksel olarak 6nemli diizeyde
olmamustir (p>0.05).

Tablo 2 Biskiivilerin Tekstiirel Degerleri

Uygulama  Sertlik (N) Kirilganlik (N)

To 29.32+0.15* 25.16+0.07%
T1 29.96+0.13*  25.76+0.10%
T2 30.51+0.09* 26.03+0.12%
Ts 30.74+0.16* 26.13+0.09%

Ayni stitundaki farkl harfler istatistiki agidan farklidir (p<0.05).
Degerler 3 tekerriiriin ortalamasidir.
3.3. Biskiivilerin Duyusal Ozellikleri

Biskiivi formiilasyonuna yumurta kabugu tozu ilavesinin biskiivilerin renk degerleri {lizerine
etkisi Tablo 3’te gosterilmistir. Biskiivi formiilasyonuna yumurta kabugu tozu ilavesi
biskiivilerin duyusal 6zelliklerini istatistiksel olarak anlamli diizeyde etkilememistir (p>0.05).
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Bu sonug, hem bir gida atigina geri doniisim imkani saglanirken hem de biskiivilere
fonksiyonel o6zellik kazandirilmasmin tiiketici agisindan duyusal olarak bir degisim
olusturmadig1 avantajini géstermistir.

Tablo 3 Biskiivilerin Duyusal Ozellikleri

Uygulama  Gériiniis Koku Doku Lezzet Genel Izlenim
To 4.58+0.12% 4.924+0.21%2 4.82+0.122  4.90+0.18?2 4.90+0.102
T1 4.52+0.14* 4.87+0.142 4.90+£0.152  4.86+0.222 4.85+0.122
T 4.61+0.15% 4.58+0.222 4.94+0.132  4.80+0.122 4.82+0.158
T3 4.28+0.17%  4.34+0.102 4.88+0.092  4.82+0.192 4.87+0.092

Aynu siitundaki farkli harfler istatistiki agidan farklidir (p<0.05).
Degerler 3 tekerriiriin ortalamasidir.
3.4. Biskiivilerin Kalsiyum Degerleri

Biskiivi formiilasyonuna yumurta kabugu tozu ilavesinin biskiivilerin kalsiyum degerleri
iizerine etkisi Tablo 4’te gosterilmistir. Biskiivi formiilasyonuna yumurta kabugu tozu ilavesi
biskiivilerin kalsiyum degerlerini istatistiksel olarak anlamli diizeyde yiikseltmistir (p>0.05).
Bu sonu¢ yumurta kabugu tozunun ucuz bir kaynak olarak biskiivilerin kalsiyum oranini
ylikseltmede kullanilabilecegini ortaya ¢ikarmistir.

Tablo 4 Biskiivilerin Kalsiyum Degerleri

Uygulama Kalsiyum (mg/100g)

To 17.32+1.152
T: 530.6 + 12.132
T, 1520.51 + 14.09°
Ts 1700.74 + 22.162

Ayni siitundaki farkl harfler istatistiki agidan farklidir (p<0.05).

Degerler 3 tekerriiriin ortalamasidir.
4. SONUC, TARTISMA VE ONERILER

Bu ¢alismada ytiksek kalsiyum igerigine ragmen gida endiistrisinde atik olarak nitelendirilen
ve cogunlukla imha edilen yumurta kabugu tozunun yaygin olarak tiiketilmekle birlikte
besleyici degeri diisiik bir gida olan biskiiviye katilma olanaklari arastirilmistir. Farkli oranlarda
yumurta kabugu tozu ikamesinin biskiivilerin tekstiirel ve duyusal 6zelliklerinde istatistiksel
olarak 6nemli degisikliklere neden olmamakla birlikte (p>0.05) kalsiyum oranlarinda énemli
diizeyde artis sagladigi saptanmistir (p<0.05). Bu a¢idan yumurta kabugu tozunun gidalarda
kalsiyum ag¢isindan zenginlestirme amacli kullanilabilecek oldukga elverisli bir kaynak oldugu
sonucuna ulasilmistir. Boylelikle bir gida atigina geri doniisiim imkani saglanirken gidalara da
fonksiyonel 6zellik kazandirilmis olacaktir. Gelecek ¢aligmalar yumurta kabugu tozu ilaveli
gidalarin saglik iizerine olumlu etkilerini kanitlamaya yonelik olarak planlanmalidir.
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USING OF CAPSANTHIN, A PAPRIKA CAROTENOID, AS A NATURAL
COLORANT AND ANTIOXIDANT AT FUNCTIONAL FOOD
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Ozet

Tiirkiye’ye 6zgii geleneksel gidalardan biri olan ¢ig koftenin yapimi ve igerigi bolgesel olarak
farkliliklar gostermektedir. Cig kofte yapiminda kullanilan katki maddelerinin miktar1 ve ¢esidi
ile kiyma ve bulgur orami istege gore farkliliklar gostermekte bu konuda bir standart
bulunmamaktadir. Tiiketimi giin gectikge artig gosteren ve hazir gidalar igerisinde yer alan ¢ig
koftenin raf omrii uzun olmamakla birlikte cogunlukla mikrobiyal agidan da gilivenli
olmamaktadir. Bu durumda ¢ig kofte yapiminda dogal antimikrobiyal 6zellige sahip maddelerin
formiilasyona ilavesi ¢ig koftelerin mikrobiyal kalitesine olumlu etki yapabilmektedir. Diger
taraftan formiilasyona ilave edilecek s6z konusu maddelerin ¢ig koftelerin renk ve lezzet gibi
duyusal ozelliklerini de olumlu yonde etkilemesi beklenmektedir. Kirmizibiberde en ¢ok
bulunan karotenoid ¢esidi olan kapsantin, oksidasyona duyarlilig1 en az olan renk maddesidir.
Yiiksek antioksidan aktiviteye sahip olan kapsantinin antimikrobiyal etki gosterdigine dair pek
cok calisma mevcuttur. Bu calismada ¢ig kofte formiilasyonuna kapsantin ilavesinin ¢ig
koftelerin fiziksel, kimyasal ve duyusal 6zellikleri iizerine etkileri arastirilmistir. Bu amagla ¢ig
kofte formiilasyonuna %2, %4 ve %6 oranlarinda kapsantin ilave edilmistir. Kapsantin ilavesi
cig koftelerin tekstiirel 6zelliklerinde istatistiksel olarak dnemli diizeyde bir degisiklige sebep
olmamistir (p>0.05). Diger taraftan ¢ig koftelerin antioksidan aktivitesinde istatistiksel olarak
onemli diizeyde artis saptanmustir (p<0.05). Kapsantin ilaveli ¢ig kofteler kontrol grubuna gore
duyusal agidan daha yiiksek puanlara sahip olmustur.

Anahtar kelimeler: Cig kofte, kapsantin, antioksidan aktivite
Abstract

Production and content of raw meatballs, which is one of the traditional foods unique to Turkey,
varies regionally. The amount and type of additives used in making raw meatballs and the ratio
of ground beef and bulgur vary according to demand, and there is no standard in this regard.
Raw meatballs, whose consumption is increasing day by day and are included in ready-to-eat
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foods, do not have a long shelf life, and they are often not safe in terms of microbial. In this
case, the addition of substances with natural antimicrobial properties to the formulation can
have a positive effect on the microbial quality of raw meatballs. On the other hand, it is expected
that the substances to be added to the formulation will positively affect the sensory properties
of raw meatballs such as color and flavor. Capsanthine, which is the most common carotenoid
type in red pepper, is the color agent with the least sensitivity to oxidation. Many studies showed
that capsanthin has high antioxidant activity and antimicrobial effect. In this study, the effects
of capsanthine addition to the ¢ig kofte formulation on the physical, chemical and sensory
properties were investigated. For this purpose, 2%, 4% and 6% ratios of capsantin was added
to the raw meatball formulation. The addition of capsantine did not cause a statistically
significant change in the textural properties of raw meatballs (p>0.05). On the other hand, a
statistically significant increase was found in the antioxidant activity of raw meatballs (p<0.05).
Raw meatballs enriched with capsantine had a higher sensory score than the control group.

Keywords: Raw meatball, capsanthin, antioxidant activity
1. GIRIiS

Cig kofte Tirkiye’ye 6zgii en 6nemli geleneksel gidalardan biridir. Yapim teknigi ve igerigi
degismekler birlikte genellikle bulgur, tercihe bagli olarak yagsiz sigir kiymasi, sogan,
sarimsak, sal¢ca, maydanoz, tuz ve gesitli baharatlarin el ile yogrulmasi ile elde edilmektedir
(Keskin vd., 2018). Etli ¢ig kofte satist ve pazarlanmasi 2008 yilindan itibaren AB uyum
yasalart ¢ercevesinde Tiirk Gida Kodeksi’ne uygun olmasi amaciyla kaldirilmistir ve ¢ig
koftecilerin hepsinde satilan {iriinler etsiz olarak iiretilmektedir. Ancak yine de ¢ig koftenin
iiretiminde ¢alisan personel hijyeninin yetersiz olmasi ve/veya bilesiminde bulunan maddelerin
istenmeyen mikroorganizmalarla kontamine olmus olmasi gida zehirlenmesi riskini giindeme
getirmektedir. Gidalara genellikle az miktarda eklenen bazi baharatlar gidalara biiyiik oranda
mikroorganizma bulastirabilmektedir. Gidanin mikrobiyal kalitesi, biiylik oranda igeriginde
bulunan bilesenlerin mikrobiyolojik 6zelliklerine baglidir. Cig kdftenin bilesiminde dnemli bir
rol oynayan baharatlarin bitkisel kaynakli olmalar1 sebebiyle toprak, giibre, su ve hayvan
dolayistyla ¢ok yiiksek sayida toplam mikroorganizma yiikii ihtiva etmektedir (Delikanh vd.,
2014). Cig koftenin herhangi bir 1s1l isleme tabi tutulmadan ¢ig olarak tiiketiliyor olusu soz
konusu riski daha da artirmaktadir (Sagun vd., 2003).

Karotenoidler; genis dagilimlari, yapisal farkliliklar, ¢ok cesitli etki ve fonksiyonlariyla
dogada bulunan en 6nemli renk maddesi gruplarindan birini olusturmaktadir. Disa bagimlilik
ve doviz kaybi gibi nedenlerle, iilkemizin kendi kaynaklarinin arastirilmas: ve uygun dogal
karotenoid kaynaklarinin incelenmesi gerekmektedir. Kirmizibiberde bulunan karotenoidler
sahip olduklar1 antioksidan Ozellikleri sayesinde, kardiyovaskiiler hastaliklari, bazi tip
kanserleri, arteryosiklerozisi ve yaglanmay1 6nleyici etki gostermektedir. Karotenoidler, insan
saglig1 agisindan son derece faydali olmalar1 yani sira kullanildiklar gidalara kazandirmis
olduklari cazip renkten dolay1 bir¢ok arastirmaya konu olmustur. Tam olgunlasmis kirmizibiber
meyvesinin baslica karotenoitleri kapsantin, kapsorubin, B-karoten ve zeaksantindir (Kadakal
vd., 2011). Biber ¢esitlerindeki toplam karotenoidin ise %50’den fazlasinin kapsantine ait
oldugu belirlenmistir (Minguez-Mosquera ve Hornero-Mendez, 1993; Topuz ve Ozdemir,
2007; Breithaupt ve Schvvack, 2000). Kapsantin, oksidasyona duyarlilig1 en az olan renk
maddesidir (Oliver ve Palou, 2000). Bununla birlikte kapsantinin antimikrobiyal etkinlik
gosterdigine dair pek ¢ok ¢aligma bulunmaktadir (Turgay ve Celik, 2016).

Bu calismada kirmiz1 biber karotenoidlerinden kapsantinin ¢ig koftelerin fiziksel, kimyasal ve
duyusal 6zellikleri lizerine etkileri arastirilmistir.
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2. YONTEM
2.1. Materyal

Calismada kullanilan ¢ig kofte OSES firmasindan satin alinmistir. Kullanilan kapsantin food
grade olarak temin edilmistir. Kullanilan kimyasallar analitik veya yiiksek saflikta kimyasallar
olup, Sigma-Aldrich (St. Louis.MO, ABD) firmasindan satin alinmistir.

2.2. Cig Koftelerin Hazirlanmasi

Fabrikasyon yontemi ile elde edilen etsiz ¢ig koftelere kapsantin toz halde %0 (To), %2 (T1),
%4 (T2), %6 (T3) oraninda ilave edilerek ¢ig kofteler analize hazir hale getirilmistir.

2.3. Renk Tayini

Cig koftelerin renklerini 6lgmek i¢in Minolta DP-301 (Osaka, Japonya) model bir kolorimetre
kullanilmistir. Renk tespitinde Hunter renk parametreleri (L* (parlaklik), a*(kirmizilik) ve
b*(sar1lik) degerleri) g6z oniinde bulundurulmustur. L*=93,3, a*=0,3162 ve b*=0,3321 (beyaz
plaka) degerleri kalibrasyon i¢in referans olarak kullanilmistir.

2.4. Tekstiirel Ozelliklerin Tayini

Cig koftelerin renklerini 6lgmek icin bir tekstiir analizorii (TA.XT Plus, Stable Micro Systems,
England) kullanilarak belirlenmistir. Analizde 5 kg’lik yiik hiicresi ve 2 mm‘lik silindirik
aliminyum prob kullanilmistir. Test hiz1 0.2 mm/s ve test sonrasit hizi 0.5 mm/s olarak
ayarlanmistir.

2.5. Antioksidan Aktivite

Analiz i¢in farkli konsantrasyonlarda 6rnek ekstraktlari (10-40pg/mL) hazirlanarak etanol ile 2
mL’ye seyreltilmistir. Uzerine etanol ile hazirlanan 2,2-difenil-1-pikrilhidrazil (DPPH)
¢ozeltisinden (1 mM) 500 pL ilave edilmistir. Daha sonra vorteks ile karistirilip, karanlikta
30°C’de 30 dk inkiibe edilmistir. Kor olarak etanol kullanilmistir. Absorbans 517 nm’de kore
kars1 Olclilmiistiir. Absorbanstaki azalma DPPH serbest radikal siipiirme aktivitesini
gostermistir. Elde edilen absorbans degerlerinden % inhibisyon asagidaki esitlik kullanilarak
hesaplanmistir (Ye vd., 2000).

% inhibisyon= [(AoprpH-Aekstrakt)/ ApppH]Xx100
ApppH: DPPH sahit 6rnegin absorbans degeri
Ackstrakt: Ornek ekstraktin absorbans degeri
2.6. Duyusal Analiz

Cig kofteleri goriiniis, koku, doku, koku, lezzet ve genel izlenim bakimindan kiyaslanarak
duyusal panel tarafindan en begenilen 6rnegi bulmak amaciyla 5 puanli hedonik skala (1= Hig
begenmedim, 2= Begenmedim, 3= Ne begendim ne begenmedim, 4= Begendim, 5= Cok
begendim) kullanilmistir (Meilgaard vd., 2016). Analiz ISO 8586 (2012) normlarina uygun
olarak gerceklestirilmistir. Cig koftelerin panelistlere sunulurken kullanildig: porselen tabaklar
rastgele 3 haneli rakamlarla kodlanarak daha onceden belirlenmis yas araligi 20-30 arasinda
degisen yari-egitimli 82 paneliste (48 kadin 34 erkek) sunulmustur. Analiz 3 tekerriirlii olarak
uygulanmistir.

2.7. istatistiksel Analiz

Analizlerden elde edilen veriler SPSS (version 15 for windows, SPSS, Inc., Chicago, IL, USA)
istatistiksel paket programi ile Duncan coklu karsilastirma testi ile 0,05 giiven araligi
kullanilarak analiz edilmistir.
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3. BULGULAR
3.1. Biskiivilerin Renk Degerleri

Cig koftelere kapsantin tozu ilavesinin renk degerleri tizerine etkisi Tablo 1’de gosterilmistir.
Cig koftelere kapsantin tozu ilavesi L* degerlerinde istatistiksel olarak anlamli diizeyde
azalmaya sebep olurken a* degerlerinde istatistiksel olarak anlamli diizeyde artisa sebep olmus
(p<0.05), * degerlerinde istatistiksel olarak 6nemli bir degisime sebep olmamistir (p>0.05). Bu
sonug kapsantinin kirmizi rengiyle agiklanabilir.

Tablo 1 Cig Koftelerin Renk Degerleri

Uygulama L* a* b*

To 36.26+0.09 10.05+0.04°  20.50+0.05%
T1 33.35+£0.05° 12.45+0.07°  20.42+0.052
T2 31.1840.04° 14.44+0.05°  19.96+0.04%
Ts 29.2240.08¢ 15.75+0.02%  19.12+0.032

Ayni siitundaki farklr harfler istatistiki agidan farklidir (p<<0.05).
Degerler 3 tekerriiriin ortalamasidir.
3.2. Cig Koftelerin Tekstiirel Ozellikleri

Cig koftelere kapsantin tozu ilavesinin renk degerleri lizerine etkisi Tablo 2’de gdsterilmistir.
Kapsantin tozunun ¢ig koftelerin tekstiirel 6zellikleri iizerine istatistiksel olarak anlamli
diizeyde bir etkisi olmamistir (p>0.05).

Tablo 2 Cig Koftelerin Tekstiirel Degerleri

Uygulama Sertlik (N)  Yapiskanlik (g.s) Cignenebilirlik

To 29.32+0.15% 25.16+0.07% 0.520+0.04%
T1 29.96+0.13% 25.76+0.10% 0.525+0.042
T2 30.51+0.09* 26.03+0.122 0.528+0.04%
T3 30.74+0.16* 26.13+0.092 0.531+0.04%

Ayni siitundaki farkli harfler istatistiki agidan farklidir (p<<0.05).
Degerler 3 tekerriiriin ortalamasidir.
3.3. Cig Koftelerin Antioksidan Ozellikleri

Cig koftelere kapsantin tozu ilavesinin antioksidan aktivite iizerine etkisi Tablo 3’te
gosterilmistir. Kapsantin tozu ¢ig koftelerin antioksidan aktivite degerlerini istatistiksel olarak
anlaml diizeyde arttirmistir (p<<0.05).

Tablo 3 Cig Koftelerin Antioksidan Aktivite Degerleri
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Uygulama %Inhibisyon

To 30.21£1.12¢
T1 37.35+1.36°
T2 42.18+2.04°
Ts 50.22+1.082

Ayni stitundaki farkli harfler istatistiki agidan farklidir (p<0.05).
Degerler 3 tekerriiriin ortalamasidir.
3.3. Biskiivilerin Duyusal Ozellikleri

Cig koftelere kapsantin tozu ilavesinin ¢ig koftelerin duyusal 6zellikleri lizerine etkisi Tablo
4’te gosterilmistir. Cig koftelere kapsantin tozu ilavesi duyusal panelden alinan puanlart %6
oranina kadar istatistiksel olarak anlamli diizeyde yiikseltmistir (p<0.05). Koku ve doku
degerlerinde ise istatistiksel olarak anlamli bir degisme s6z konusu olmamistir (p>0.05). Cig
koftelere %6 diizeyinde kapsantin tozu ilavesi ise goriiniis, lezzet ve genel izlenim degerlerinde
istatistiksel olarak 6nemli diizeyde azalmaya sebep olmustur (p<0.05). Bu sonu¢ kapsantin
tozunun belirli oranda kullanilmasinin ¢ig koftelerin antioksidan aktivitesini arttirirken duyusal
ozellikleri de olumlu yonde etkileme avantajina sahip oldugunu gostermistir.

Tablo 4 Biskiivilerin Duyusal Ozellikleri

Uygulama Goriiniis Koku Doku Lezzet Genel Izlenim
To 42040.05° 4.00+£0.21*  4.82+0.12%  3.90+0.18°  4.00+0.10°
T1 4.5240.04%° 4.04+0.14*  4.90+0.15% 4.20+0.22°  4.55+0.12°
T2 4.7140.06% 4.10+£0.22%  4.94+0.13%  4.80+0.12%  4.82+0.15°
Ts 4.28+0.04° 3.98+0.10°  4.88+0.097  4.00+0.19°  3.90+0.09°

Ayni siitundaki farkl harfler istatistiki agidan farklidir (p<0.05).

Degerler 3 tekerriiriin ortalamasidir.
4. SONUC, TARTISMA VE ONERILER

Bu calismada kirmizi biber karotenoidlerinden oksidasyona duyarliligi en az olan kapsantinin
¢ig koftelerin fiziksel, kimyasal ve duyusal 6zellikleri tizerine etkileri arastirilmistir. Kapsantin
ilavesi ¢ig koftelerin tekstiirel 6zelliklerinde istatistiksel olarak dnemli diizeyde bir degisiklige
sebep olmazken (p>0.05) antioksidan aktivitelerinde istatistiksel olarak énemli diizeyde artis
saglamistir (p<0.05). Kapsantin ilaveli ¢ig kofteler kontrol grubuna gore duyusal agidan daha
yiiksek puanlara sahip olmustur. Bu sonug¢ kapsantin tozunun belirli oranda kullanilmasinin ¢ig
koftelerin antioksidan aktivitesini arttirirken duyusal 6zellikleri de olumlu yonde etkileme
avantajina sahip oldugunu gostermistir.
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Ozet

Giliniimilizde bir¢ok hastaligin tedavisi i¢in hedefe yonelik ilag sistemlerin kullanim1 oldukca
popiiler hale gelmistir. Ozellikle kanser hastalig1 tedavisi icin hedeflenebilen ilag tasiyici
sistemler iizerinde yogun bir sekilde ¢alisilmaktadir. Bu sistemler temelde pasif ve aktif olarak
iki farkl sekilde ¢aligmaktadir. Aktif hedefleme, farkli yapilardaki aktif hedefleme parcasi ile
yapilmaktadir. Aktif hedefleme parcalarindan biri de manyeto-elektrik nanoparcaciklardir
(MEN). MEN’ler sahip olduklari manyeto-elektrik etki nedeniyle hem kanserli hiicrelere
hedeflenme hem de nanoelektroporasyon yapabilme 6zelligine sahiptirler.

Kanserli hiicrelere manyeto-elektrik etki ile hedeflenebilme asamasinda sadece MEN’lerin
ozellikleri degil ayn1 zamanda hiicrelerin de fiziksel dzellikleri 5nem arz etmektedir. Ornegin,
kanser hiicreleri, saglikli hiicrelerden farkli lokal dielektrik ¢okiimlere ve membran
iletkenliklerine sahiptirler. Bu sayede MEN’ler kanser hiicrelerinin membranlarini rahatlikla
tetikleyebilmektedirler. Ayrica MEN’ler hiicre membranlariyla ayni yiik polaritesine sahip
olduklar i¢in cevredeki hiicreler tarafindan yutulmadan kapillerden rahatlikla gecebilirler.
Eksternal manyetik alan maruziyeti ile de uyarilabilirler. Bu uyarilma ile nanoparcaciklar ile
kanser hiicreleri arasindaki mesafe ile ters orantili olan bir ¢ekim kuvvetine maruz kalirlar. Bu
mesafeye de “kritik mesafe” denir. Tiim bu fiziksel parametreler teorik olarak belli kabuller
esliginde fiziksel ve matematiksel formiillerle hesaplanabilmektedir. Bu hesaplama agamasinin
daha hizl1 ve kolay yapilabilmesi i¢in bir Android uygulamaya ihtiya¢ duyulmustur.
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Bu calismada teorik hesaplamalar igin iki farkli Android uygulama tasarlanmistir. ilk
versiyonu, sentezlenen MEN’lerin ortalama efektif yiiklerini, kritik mesafeleri ve manyetik
cekim kuvvetlerini kolayca ve hizlica teorik olarak hesaplayabilecek bir Android program
yapilmistir. Bu basit versiyonda uygulanan manyetik alan ve manyeto-elektrik katsayi, cift fazli
bir manyeto-elektrik yap1 olan CoFe204-BaTiO3 igin sabit tutulmustur. Android uygulamanin
sonraki versiyonunda da dipol moment, manyetik tork, acisal hiz, donme frekansi gibi ekstra
parametreler eklenmistir. Ek olarak, uygulanan manyetik alan ve manyeto-elektrik katsayi sabit
tutulmamustir.

Sonug olarak, MEN’lerin sahip olduklar1 6zellikler sayesinde kullanimlar1 bir¢cok arastirma
alaninda gittik¢e artmaktadir. Bu baglamda, manyeto-elektrik yapilari iyi bilmek ve buna gore
sentezlemek olduk¢a 6nem arz etmektedir. Bu ylizden laboratuvar ortaminda isleri daha da
kolaylastiracak uygulamalara ve araglara ihtiya¢ duyulmaktadir. Tasarladigimiz bu Android
uygulama da bu a¢ig1 kapatacagi i¢in birgok calisma acgisindan kolaylik saglayacagini 6n
gormekteyiz.

Anahtar kelimeler: Manyetoelektrik Etki, Multiferroikler, Nanoelektroporasyon
Abstract

The use of targeted drug systems for treating many diseases has become prevalent today. There
is intense work on targeted drug systems for cancer. Systems that can be targeted to the desired
region work in two ways; passive and active. Active targeting is made using active targeting
parts in different structures. One of them is made using magneto-electric nanoparticles (MEN).
Due to their magneto-electric effect, MENSs can be targeted to cancer cells and perform nano-
electroporation.

At the stage of targeting cancer cells with the magneto-electric effect, the properties of MENs
but also the physical properties of the cells are essential. For example, cancer cells have
different local dielectric breakdown and membrane conductivities than healthy cells. In this
way, MENSs can electrically trigger the membranes of cancer cells. In addition, since MENs
have the same charge polarity as their cell membranes, they can easily pass-through capillaries
without being swallowed by the surrounding cells. At the same time, they can be stimulated
using an external magnetic field. This stimulation exposes them to an attraction force, which is
inversely proportional to the distance between nanoparticles and cancer cells, towards
cancerous cells. This distance is also called the “critical distance.” These physical parameters
can be calculated using physical and mathematical formulas with certain assumptions. An
Android application was needed to make this calculation step faster and easier.

In this study, two different Android applications are designed for theoretical calculations. The
first version is an Android program that can theoretically calculate the average effective loads,
critical distances, and magnetic attraction forces of the synthesized MENSs easily and quickly.
This simple version keeps the applied magnetic field and magneto-electric coefficient constant
for CoFe204-BaTiO3, a two-phase magneto-electric structure. In the next version of the Android
application, extra parameters such as dipole moment, magnetic torque, angular velocity, and
rotation frequency have been added. In addition, the applied magnetic field and magneto-
electric coefficient are not kept constant.

As aresult, the use of MENS is increasing in many research areas, thanks to their properties. In
this context, it is crucial to know the magneto-electric structures well and synthesize them
accordingly. Therefore, there is a need for applications and tools that will make things easier in
the laboratory environment. Since this Android application we have designed will close this
gap, we foresee it will provide convenience for many studies.
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1. INTRODUCTION

When considering the inadequacy and disadvantages of current treatment methods for cancer,
innovative treatment methods are needed (Chou, 2010; Cravo & Mrsny, 2013; Vega-
Stromberg, 2003). Innovative treatment methods are specialized in many different areas such
as immunotherapy, gene therapy, smart drug systems, smart technological systems. Among
these, research on smart drug systems aims to provide a targeted therapy by eliminating the
deficiencies and harms of chemotherapeutic agents (Beik et al., 2016; Rajabi et al., 2016; Vasir
& Labhasetwar, 2005).

In chemotherapy, chemotherapeutic agents are given to the patient's whole systematic
circulation to treat the cancerous cells. However, chemotherapeutic agents can also damage
healthy cells and cause undesirable side effects. One has seen that according to some research,
chemotherapeutic agents cause secondary cancer cases (Vega-Stromberg, 2003). For this
reason, many different studies are being carried out for these agents to interact only with
cancerous cells rather than healthy cells. These studies have focused on targeted drug systems.
Targeting is basically done by passive and active targeting mechanisms in targeted drug systems
(Pattni & Torchilin, 2015; Vasir & Labhasetwar, 2005). Drug delivery systems in which the
passive targeting mechanism is used consist of two parts: carrier/protective part and therapeutic
agent. There is no targeting part. Targeting is done using the body's cellular biological changes.
However, considering the shortcomings of these systems, active targeting systems were needed
(Vasir & Labhasetwar, 2005). In active targeting systems, in addition to the carrier/protective
part and the agent, there is a targeting part that enables the drug system to be targeted to the
related region. The targeting part has different working mechanisms. Some are ligand-based,
while others can be targeted by physical methods (Morachis et al., 2012; Pattni & Torchilin,
2015). One of the physical targeting methods is targeting using an external magnetic field. In
this targeting method, targeted drug delivery systems contain a magnetizable targeting part. As
an external magnetic field is applied to a region, the targeting parts that can be magnetized can
hold the drug system in this region (Jurgons et al., 2006). In recent years, this system has been
gradually developed, and magneto-electric targeting parts have been used (Guduru et al., 2013;
Rodzinski et al., 2016).

Magneto-electric structures can be magnetized and electrically polarized under magnetic field
exposure (Eerenstein et al., 2006). These features also give the drug carrier systems the ability
to perform nano-electroporation (Guduru et al., 2013; Rodzinski et al., 2016). In this way, under
an external magnetic field, they can become magnetized and generate an electric field
simultaneously. The generated electric field creates a local dielectric breakdown in the cell
membranes. This breakdown provides to open the pores that allow drug systems to enter cells.
In this way, drug delivery systems can be transported into cells (Guduru et al., 2013; Rodzinski
et al., 2016; Stimphil et al., 2017).

Nanoparticles with a magneto-electric effect can be applied as both local injection and systemic
injection in cancer treatment. After both injections, they are exposed to an external magnetic
field application. The electrical fields produced by nanoparticles for nano-electroporation in
magnetic field exposure depend on specific physical and biological properties or parameters
(Stimphil et al., 2017).

These properties can be calculated theoretically with certain physical and mathematical
equations and equations (Kimura et al., 2003; Stimphil et al., 2017). However, their calculations
require extra time and effort after synthesizing and characterizing magneto-electric
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nanoparticles in the laboratory environment. For this reason, there is a need for an Android
application that can calculate quickly and easily, which does not exist in the literature.

In this study, an Android application has been made that can calculate these features easily and
quickly. The first version of the Android app calculates the three required physical properties.
In the second version, calculations of additional features that may be needed were added in
addition to these three physical features. In addition, only the properties of the CoFe>0s-BaTiOs
two-phase magneto-electric structure could be calculated in the first application. In contrast, the
magneto-electric coefficient information was entered in the second version, allowing the
properties of different magneto-electric structures to be calculated.

2. METHOD
1. Required Parameters and Calculated Physical Properties

There is a required electrical field in the interaction of magneto-electric nanoparticles with the
cell membrane. For nanoparticles to interact with cancer cells, they must produce a minimum
electrical field of 0.1 V/um. However, to not interact with healthy cells, they must create an
electrical field of less than 1.5 V/um (Stimphil et al., 2017). For this reason, the electrical field
produced by nanoparticles is critical. The electric field produced depends on the dipole
moments (p), electrical charges (Q), the critical distance between the nanoparticles and the cell
membrane (r), the applied magnetic field (H) and the magneto-electric coefficient (). The dipole
moment, the electrical charge (effective charge), and the critical (cut-off) distance must be
known to calculate the electric field. The dipole moment can be calculated using equation 1.
For this, it is necessary to know the applied magnetic field and the magneto-electric coefficients
of the magneto-electric nanoparticles (Stimphil et al., 2017).

p=a*H 1)
Equation 2 is used to calculate the effective charge.
Q=V*d/k (2)

where “V” is the zeta potential of the produced nanoparticles, “d” is their radius, and “k” is the
Coulomb constant. Here, the zeta potential and radius can be obtained from the characterization
of the nanoparticles using a zetasizer device. The electrical field for the critical distance can be
calculated using equation 3 by taking the minimum value that will affect the cancer cells.

rc=0.5kQE 3)

By using these parameters, the electric field can be found with the following equation (Equation
4).

E=k3p.it-pr3+kQr2f 4)

where k3p.i#-pr3 is determined by the dipole moment triggered by magnetic field exposure,
while kQr2f is determined by the effective charge of the nanoparticles. (Stimphil et al., 2017).

The attraction force that causes the nanoparticles to be attracted by the cancer cells should also
be calculated. The attraction force is mainly due to the nano-electroporation effect, which
increases cancer cells' conductivity more than healthy cells (Stimphil et al., 2017). Equation 5
can calculate this force.

FA=KQ24r2 (5)

In addition to these parameters and properties, the properties/parameters in Table 1 can also be
calculated with the related formulas for subsequent studies of magneto-electric structures.
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Formulas of properties/parameters that may be required for magneto-electrical structures to be
used in biological applications

3. RESULTS

Physical Property/Parameter Formula/Equation

Magnetic force

Magnetic torque

Friction torque

Angular velocity

Tangential velocity

Rotation frequency

Fom = (mV)B =p*V(M.V)B

_ Vx2BZsin(20)
m=T02+ 0

7 = 8anriw

_ VxB?*sin(26)
“= 21y (2 + Y)8mnr3

1. Android Application

Android applications that calculate magneto-electrical parameters or properties were made in
Java using Android Studio with minimum API level 21 (Android 5.0 — Lollipop). Two different
Android applications were made only for Turkish language. Both applications are designed
very simply to make the desired calculations. In the first version of the Android application
(Figure 1), only "Zeta Potential™ and "Particle Size" were entered as input parameters. Then, by
pressing the "Q," "RC," and "FM" buttons, the effective charge, critical distance, and attraction
force were calculated, respectively. Since the first version was designed for CoFe204-BaTiOs
magneto-electric structure, the magneto-electric coefficient is kept constant. Therefore, the
variable is not assigned as the input parameter. Also, since standard neodymium magnets are
used, the applied magnetic field is kept constant.
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Manyeto-Elektrik Hesaplamalar

Zeta Potansiyeli Pargacik Boyutu

RC

FM

Figure 1. First version of Android application designed to perform magnetoelectric calculations

Considering that the first version of the Android application was limited in terms of some
calculations, the changing magnetic field exposure and that it could work with different
structures rather than a single magneto-electric system in future studies, the need to develop a
second version arose. For these reasons, the second version was developed by adding some
parameters in Table 1 to the first version (Figure 2). In this version, in addition to the first
version, the "Applied Magnetic Field" and "Magneto-electric Coefficient” parameters have
been added as input values. After these input parameters are entered and the "HESAPLA"
button is clicked, the related physical properties/parameters are calculated. Also,
properties/parameters calculated in this version have been increased by considering future
studies.
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HESAPLA

Dipol Moment :

Kritik Mesafe :
Manyetik Yiik :
Manyetik Kuvvet :
Stoke Kuvveti:
Manyetik Tork :
Acisal Hiz:

Tegetsel Hiz:

Donme Frekansi :

Figure 2. Second version of Android application designed to perform magnetoelectric
calculations

4. CONCLUSION, DISCUSSION AND RECOMMENDATIONS

This study aimed to develop an Android application that theoretically and quickly calculates
the interactions of magneto-electric nanoparticles synthesized in the laboratory with cancerous
or healthy cells. Android applications developed for this purpose theoretically predict how
nanoparticles will behave before they are tested in a cell culture environment.

In the first version, the calculations made for only one magneto-electric structure and magnetic
field were developed in the second version and based on the user's input. Thus, it has been
effectively made available for different magneto-electric systems.

In future studies, simulations are planned for the electric fields and other properties that
magneto-electric nanoparticles can produce. Based on these simulations, it is aimed that an
effective data pool is created. Thus, by seeing whether the synthesized nanoparticles are
included in these data pools, it can be decided whether they are suitable for cancer cells.
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OZET

Giris: Demir, insan viicudu icin gerekli eser elementlerden biridir. Son c¢alismalar demir
metabolizmasindaki degisikliklerin, Tip2 diyabetin(T2D) olusumunu ve ilerlemesini dogrudan
veya dolayli olarak etkileyebilecegini ortaya koymustur. Bununla birlikte transferrin
doygunlugu, ferritin reseptdrii ve hepsidin diizeylerinin belirlenmesi, T2D ve demir
metabolizmas1 arasindaki baglantinin altinda yatan mekanizmay1 agiklamakta yardimei
olmaktadir(1). Viicutta anormal demir birikimi olan hemokromatoz(HC), insanlarda demir i¢in
aktif bir bosaltim mekanizmasi bulunmadigindan hiicre hasarina ve organ islev bozukluguna
yol agmaktadir. Hemokromatoz; bagirsak, karaciger ve retikiiloendotelyal makrofajlardan
demir tasimmini engelleme islevi goren hepsidinin salgisini diizenleyen Hfe genindeki
mutasyon ile karakterizedir, viicutta kalitsal asir1 demir birikimine sebep olmaktadir(2). HC,
grimsi ten rengiyle birlikte seyreden insiilin yetersizligi nedeniyle Bronz Diyabet olarak da
adlandirilmistir(3). Bu gozlemler, yiiksek viicut demir seviyesinin genel popiilasyonda T2D
gelisimi i¢in bir risk olup olmadigi sorusunu giindeme getirmektedir(4).

Bulgular: Salonen ve arkadaslari tarafindan yiiriitiilen bir vaka kontrol ¢aligmasinda(1998),
transferrin reseptorlerinin ferritine orani ile T2D riski arasinda pozitif bir iliski oldugu ilk kez
gosterilmistir(5). En az dort sistematik inceleme ve meta-analiz, yiiksek viicut demir
diizeylerinin T2D’in artan insidansiyla iliskili oldugunu dogrulamaktadir(6). Son yillarda demir
eksikliginin ise T2D gelisimi i¢in koruyucu olabildigi bulunsa da, obez hastalarda aglik kan
sekerinde daha belirgin bir artisin daha siddetli anemi ile iliskili oldugu yoniinde bir paradoks
vardir(7,8).

Sonu¢: Artan demir depolart oldugunda tip2 diyabet gelisiminin Ongoriildiigli, demir
eksikliginin ise koruyucu oldugu bulunmustur(9). Sonug olarak, asir1 demir yiikii ile iliskili
T2D'nin klinik yonetimi i¢in viicut demir homeostazinin korunmasi kritik 6neme sahiptir. Asiri
demir yiiklenmesi i¢in tanisal belirtegler, T2D riskinin belirlenmesinde de etkili olabilir(7).

Anahtar Kelimeler: Bronz Diyabet, Demir, Obezite, Tip2 Diyabet
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Introduction: Iron is one of the essential trace elements for human. Recent study findings have
revealed that alteration in iron metabolism can directly or indirectly affect the progress of type
2 diabetes(T2D). Thus, determination of the levels of transferrin saturation and receptor ferritin
and hepcidin provide a mechanistic explanation underlying the link between T2D and iron
metabolism(1). Since there is no active excretory mechanism for iron in humans,
hemochromatosis(HC), abnormal accumulation of iron in the body, leads to cell damage and
organ dysfunction. The hereditary iron overload is caused by an inherited mutation commonly
in the Hfe gene that regulates secretion of hepcidin which function to inhibit iron export from
intestine, liver, and reticuloendothelial macrophages(2). HC has also been referred as Bronze
Diabetes due to insulin deficiency combined with grayish skin color(3). These observations
raise the question of whether a high body iron level is a risk for the development of T2D in
general population(4).

Results: A case-control study conducted by Salonen et al. (1998) have demonstrated for the
first time that there is a positive relationship between the ratio of transferrin receptors to ferritin
and the risk of T2D(5). At least four systematic reviews and meta-analyses confirm that high
body iron levels related to increased incidence for T2D (6). Although iron deficiency may be
protective for the development of T2D, there is a paradox that A more pronounced increase in
fasting blood sugar in obese patients is associated with more severe anemia(7-8).

Conclusion: It has been found that the development of type 2 diabetes is predicted when there
is increased iron stores, while iron deficiency is protective(9). In conclusion, maintaining of
the body iron homeostasis is critical for clinical management of T2D associated with iron
overload. Diagnostic markers for iron overload may be effective in the prediction of the risk for
T2D(7).
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Ozet

Is Sagligi ve Giivenliginde risk degerlendirme calismalarinda tehlikelerden kaynaklanan
riskleri derecelendirmek ve Onceliklendirmek i¢in cesitli risk analizi yOntemleri
kullanilmaktadir. Literatiir incelendiginde bu yontemlerin sayisinin 100’{in iizerinde oldugu
goriilebilmektedir. Mevzuatta bu yontemlerin hangisinin kullanilmas1 gerektigi ile ilgili
herhangi bir durum sdz konusu degildir. Is saghig1 ve giivenligi sektoriinde en sik kullanilan
yontemler 5X5 Matris ve Fine Kinney Yontemleridir. Ulkemizde is giivenligi sektoriinde
kullanilmayan hatta ¢ogu is giivenligi uzmani tarafindan bilinmeyen bir yontem olan HRNS
(Hazard Rating Number System) yontemi de bir¢ok sektorde kullanilabilecek bir yontem olarak
literatiirde karsimiza ¢ikmaktadir. Calismamizda Konya ilinde faaliyet gdsteren bir dokiim
fabrikasinda 5X5 Matris yontemi, Fine Kinney yontemi ve HRNS yontemi kullanilarak
isletmede calisan sagligini tehdit eden tehlikeler icin risk analizi yapilmis ve riskler her ii¢
yonteme gore ayri ayri derecelendirilmistir. Bu yontemlerle elde edilen risk derecelendirme
siralar1, sperarman brown sira farklari korelasyonu ile karsilastirilmis ve yontemlerin
etkinliklerinin benzerlikleri ortaya konulmustur.

Anahtar kelimeler: is Giivenligi, Risk Analizi Yéntemleri, Fine Kinney, 5X5 Matris, HRNS
Abstract

In Occupational Health and Safety risk assessment studies, various risk analysis methods are
used to rank and prioritize the risks arising from hazards. When the literature is examined, it
can be seen that the number of these methods is over 100. There is no provision in the legislation
regarding which of these methods should be used. The most frequently used methods in the
occupational health and safety sector are the 5X5 Matrix and Fine Kinney Methods. The HRNS
(Hazard Rating Number System) method, which is not used in the occupational safety sector in
our country and is not even known by most occupational safety experts, appears in the literature
as a method that can be used in many sectors. In our study, a risk analysis was made for the
hazards threatening the health of the employees in a casting factory operating in Konya by using
the 5X5 Matrix method, Fine Kinney method and HRNS method, and the risks were graded
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separately according to all three methods. The risk rating ranks obtained by these methods were

compared with the Spearman Brown rank difference correlation and the similarities of the
efficacy of the methods were revealed.

Keywords: Occupational Safety, Risk Analysis Methods, Fine Kinney, 5X5 Matrix, HRNS
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AMYOTROFIK LATERAL SKLEROZ’A DUYARLI VE DIRENCLI MOTOR
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LATERAL SCLEROSIS SENSITIVE AND RESISTANT MOTOR NEURONS
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Ozet

Amyotrofik lateral skleroz (ALS) motor korteks, omurilik ve beyin sapindaki motor néronlarin
dejenerasyonundan kaynaklanan oOliimciil bir felg hastalifidir. Hastaligin baslangicindan
itibaren sagkalimin ¢ yil oldugu bu hastalikta, FDA’in onayladig1 riluzol ve edaravone
ilaclari, sadece ALS'min erken evrelerinde yasami uzatirlar veya semptom ilerlemesini
yavaglatirlar. Beyin sapinin okiilomotor ¢ekirdegindeki motor néronlarin ve géz hareketlerinin
korunmasi, ALS’nin tekrarlayan klinik 6zellikleridir. Bu durum, ALS patolojisine duyarli ve
direngli noronlar arasindaki farkliliklar1 degerlendirerek noronal dejenerasyonun arkasindaki
mekanizmalar1 anlamanin ve bu mekanizmalara yonelik potansiyel tedavi hedeflerini ve
ilaglarin1 bulmanin miimkiin oldugu hipotezini ortaya ¢ikarmaktadir. Bu ¢alismada, insana
ait orta beyin ve omurilik dokusundan izole edilen okiilo ve spinal motor ndoronlar
arasindaki gen ekspresyon farkliliklari, halka agik transkriptomik verileri ve biyoinformatik
analizleri kullanilarak karsilastirnlmistir. Ifadesi farklilik gdsteren gen imzalar1 bulunmus, bu
gen imzalarmin zenginlestigi yolizleri ve bu genlerin protein protein etkilesim aglar1 ortaya
cikarilmistir. Okiilomotor ndronlar, spinal motor néronlarla karsilastirildiginda, p<0.05 ve kat
degisim degeri 2 (yukar regiile edilen) ile 0.5 (asag regiile edilen) esik degerleri icin
ifadesi farklilik gosteren toplam 20 adet gen imzasi tespit edilmistir. Bu gen imzalari, 6n/arka
patern belirtiminde zenginlesmislerdir. ALS patolojisine direngli okiilomotor néronlarda, spinal
motorlara kiyasla ifadesi farklilik gosteren gen imzalarinin etkilerini taklit etmeye yonelik ilag
yeniden konumlandirma ¢alismalarinin sonucunda 13 molekiil, ALS’yi tedavi etmeye yonelik
yeniden konumlandirilmistir. Son olarak, bu ilaclarin hedefledigi genler ve bu genlerin
zenginlestigi yolizleri bulunmustur. Bu ¢alisma, ALS patolojisine direngli ve duyarli néronlar
arasindaki varyasyonlarin karsilagtirllmasina dayali olarak, bu hastaligi tedavi etmek i¢in
kullanilabilecek yeni terapdtikler onererek mevcut tedavilerin etkinligini artirma potansiyeline
sahiptir.

Anahtar kelimeler: amyotrofik lateral skleroz, sistem biyolojisi, ilag yeniden konumlandirma
Abstract

Amyotrophic lateral sclerosis (ALS) is a fatal paralysis disease caused by the degeneration of
motor neurons in the motor cortex, spinal cord and brainstem. In this disease, where survival
from onset is three years, the FDA-approved drugs riluzole and edaravone only prolong life in
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the early stages of ALS or slow the progression of symptoms. Preservation of motor neurons in
the oculomotor nuclei of the brainstem and sparing of eye movements are both recurrent clinical
features of ALS. This raises the hypothesis that it is possible to understand the mechanisms
behind neuronal degeneration and find potential therapeutic targets and drugs for these
mechanisms by evaluating the differences between ALS pathology susceptible and resistant
neurons. In this study, the differences in gene expression between ocular and spinal motor
neurons isolated from human midbrain and spinal cord tissue were compared using publicly
available transcriptomic data and bioinformatic analyses. Gene signatures that differ in
expression were found, the enrichment pathways of these gene signatures and the protein-
protein interaction networks of these genes were uncovered. Comparison of oculomotor
neurons with spinal motor neurons revealed a total of 20 gene signatures whose expression
differed at thresholds of p < 0.05 and a fold change value of 2 (upregulated) and 0.5
(downregulated). These gene signatures were enriched in the anterior/posterior pattern
specification. As a result of drug repositioning studies to mimic the effects of differentially
expressed gene signatures in ALS pathology-resistant oculomotor neurons compared to spinal
motors, 13 molecules have been repositioned to treat ALS. Finally, the genes targeted by these
drugs and the pathways by which these genes are enriched were found. Based on the comparison
of variations between neurons resistant and susceptible to ALS pathology, this study has the
potential to increase the efficacy of existing treatments by suggesting new therapeutics that can
be used to treat this disease.

Keywords: amyotrophic lateral sclerosis, systems biology, drug repositioning
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Abstract

Skin irritations represent a health problem and also an aesthetic problem when it comes to
damage to uncovered areas. In this context, medicinal plants constitute a potential natural
remedy and phytotherapy is a practice still used by the population of Tlemcen (in the northwest
of Algeria). The objective of this study is to make an inventory of plants traditionally used in
the treatment of dermatitis in Tlemcen in order to know the traditional practices of these plants.

This is a descriptive cross-sectional study by an online questionnaire intended for the
population, age, sex and wilaya of residence were included. The study focused on people who
live at Tlemcen and who have had skin irritation. The results collected were analyzed by IBM-
SPSS. The sample is made up of 95 people, 43.75% of whom used herbal medicine. 18 remedies
have been identified, the most cited of which are: Olea europea oil with 8 citations, Lawsonia
inermis with 6 citations and Aloe vera with 5 citations. 50% of uses are nocturnal with local
application in 76.19% of cases. The most frequent method of preparation is the 33% infusion
and the decoction with a percentage of 21.43%. This investigation allowed us to better know
the traditional practices based on medicinal plants but other studies are necessary to confirm
the effectiveness and safety of these plants.

Keywords: Herbal medicine, medicinal plants, skin irritation, Tlemcen
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Abstract

Since the 2020/2021 academic year and following the Covid-19 pandemic, pharmacy education
in Tlemcen (in northwestern Algeria) is mainly done online. This health measure significantly
affects the quality of learning and it is the vaccination rate among students that makes it possible
to return to face-to-face teaching. The objective of this study is to assess the attitude of these
students towards vaccination against Covid-19. This is a descriptive study by a questionnaire
put online and shared in the online teaching platform in the teams dedicated to pharmacy
students in Tlemcen. This survey extended over a period of three months (from December 2021
to February 2022) and concerned 85 students. The data collected was entered and analyzed by
IBM-SPSS software. 55.3% of students have not yet been vaccinated against Covid-19, 83% of
whom prefer to acquire natural immunity from the virus rather than from the vaccine. But, 50%
of students think there is no harm in doing so and that it protects against Covid-19. Finally, only
44% think it is a social responsibility so that there is a return to face-to-face teaching. The
vaccination rate being still average will have very little influence on the current teaching of
pharmacy at Tlemcen. The training therefore depends on the evolution of the Covid-19
pandemic.

Keywords: Pharmacy students, vaccination, covid-19, Tlemcen, Algeria
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Abstract

This study aimed to determine the prevalence of toxoplasmosis in cats and ewes in Mitidja
region (North Center of Algeria). For this purpose, 2 techniques were used; the first method
was the direct microscopic identification of oocytes in feces. The second test was the direct
detection of parasitic DNA in cat feces and ewe blood samples by PCR targeting the B1 gene
of Toxoplasma gondii. The results obtained showed, from the direct examination of 96 cat feces
under a light microscope, the presence of oocysts of Toxoplasma gondii in 30 samples (stools
of stray cats) (31.25%). In ewes, microscopic study revealed 18 positive samples for T. gondii
on a total of 111 stools (16.21%), and also the presence of other various parasites with low
frequency. The analysis of 96 stool samples of cats by standard PCR revealed positive results
(54/96; 56.25%) using JW62 / JW63 primer and Master Mix protocol. Furthermore, the study
of 111 sera of ewes by PCR revealed positive samples and this after extraction and amplification
of the DNA of the Tachyzoites by the primer JW62 / JW63 (49/11; 44.14%). The data may
explain the importance of molecular diagnosis of toxoplasmosis. The role of Toxoplasma gondii
as a common agent of infectious abortion in ewes is not negligible with the contribution of the
cat in oocysts transmission in the environment.

Key words: Toxoplasma gondii, microscopy, PCR, prevalence, cat, ewe.
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Abstract

This study aimed to assess bovine tuberculosis-like cases in three slaughterhouses in North
Central Algeria and to confirm these suspected cases using microscopic, bacteriological
examination, and molecular biology technique. We highlighted the factors influencing the
prevalence of the disease. Also, the genomic profiles of Mycobacterium tuberculosis complex
(MTBC) strains isolated by Oligonucleotide typing technique (Spoligotyping) were
determined. At abattoir level, bovine carcasses were routinely inspected in order to detect
visible abnormalities including suspicious lesions of bovine tuberculosis (BTB). At laboratory
level (Pasteur Institute, Algiers), Ziehl-Neelsen staining, bacterial culture, biochemical study
(nitrate reduction test), and spoligotyping were performed to confirm the suspicious cases. On
a total of 1300 bovine carcasses, 100 presented BTB-like cases (7.69%). Animals over 5 years
were more affected compared to other age groups. These lesions were noticed more in females
than in males and cattle of local breed were the most exposed to BTB-like cases (P<0.05).
Bacilloscopy data were positive for 44 out of the total of 100 suspicious samples (44%) while
bacteriology showed that 56 cultures were positive against 35 negative and 9 cultures were
contaminated. Molecular spoligotyping of 40 Mycobacterium strains samples showed 19
spoligotype profiles of M. bovis, 50% of the profiles were already detected in the Mediterranean
area and the 3 spoligotype patterns, not previously reported, were named SB2651, SB2652,
SB2653 by http://www.Mbovis.org. To conclude, measures and means to prevent TB
transmission among animals and to humans should be recommended as well as a need for
intensive investigations using routine and molecular diagnostic techniques to understand and to
explore MTBC.

Key words: Bovine tuberculosis, bacilloscopy, culture, spoligotyping, prevalence, factors.
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Abstract

Health-enhancing physical activities could markedly contribute to the adoption of a healthy
lifestyle in adolescence. As presented by the World Health Organization (WHO), health as a
state of complete physical, mental, and social well-being, and not merely the absence of disease
or infirmity, the relevance of this work is that mental health promotion is distinct and
inextricable from general health promotion. This work presents overview of the applicable and
suitable model of mental health promotion as mechanistic pathway to the prevention of illness
and as towards promoting good health. Therefore, renewed attention is dedicated to optimizing
health life-style that offers good well-being in holistic manner. Utilization of exercise as a
medium for the promotion of good health relies on international research recommendations for
the general and mental health benefits of physical activity, exercise, and fitness involvements.
Holistic, enjoyable, experience of well-being characterized by healthy, bodily feelings with
enhanced movement, energy, mood, consciousness, social and spiritual behaviour are critically
presented in this work. In conclusion, we emphasize on the health benefits of physical activities
such as increase in endorphins and metabolism and reduction of tension, stress, illness,
depression, cholesterol level, blood pressure and risk of heart disease.

Keywords: Exercise, Health, Iliness, Well-being, WHO
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Abstract

According to the published reports in 2020, global sales of disposable face masks alone
skyrocket from an estimated $800 million in 2019 to $166 billion in 2020. However, this is just
an integral part of the menace. Aggravated the matter was the proposed and mandatory social
distancing which resulted to a flood of products delivered daily to homes concealed in a plethora
of packaging as peopled finally engaged in online shopping and takeout services which has led
to upsurge in plastic use with huge record of plastic wastes across the globe. Plastics have
become a severe transboundary threat to natural ecosystems and human health, with studies
predicting a twofold increase in the number of plastic debris (including micro and nano-sized
plastics) by 2030. Plastic eventually breaking down in micro & nanoscopic bits due to physical
or chemical or biological actions in the environment, can enter animal and human food
web. The COVID-19 pandemic is exacerbating plastic pollution. A shift in waste management
practices is needed towards intelligent design and sustainable upcycling. Therefore, recent work
provides useful overview on threats, implications of plastics on ecological sphere and Way
forward with the involvement of the scientific community, plastic producers, and politicians in
order to be prepared for the near future.

Keywords: Plastics, Pollution, Environment, Sustainability, Covid-19
Pandemic
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Ozet

Endiistrinin hizli gelisimi, kimyasal madde iiretim ve tiiketiminin fazlaligi, isletmelerde
aritmaya onem verilmemesi, ¢evre kirliliginin artmasina neden olmaktadir. Son yillarda toksik
ve agir metallerin tarimsal alanlarda oldukga fazla miktarlarda kullanimi, bunlarin kimyasal ve
endiistriyel faaliyetler esnasinda ortaya ¢ikist ile ¢evre kirliligi bir¢cok bolgede bariz olup; genel
olarak canlilar i¢in tehdit edici boyutlara ulasmistir. Bu c¢alismada akut kadmiyum
toksikasyonuna maruz kalan ratlarda quercetinin bazi minareller {izerine etkilerinin
belirlenmesi amaglanmistir. Bu amagla, projede saglikli, canli agirliklar: (350410g) birbirine
yakin olarak secilmis 30 adet yetiskin erkek Wistar Albino rat kullanildi. Calismada kullanilan
hayvanlar Kontrol grubu (K), Kadmiyum grubu (Cd), Quercetin grubu (Q) ve Kadmiyum +
Quercetin grubu (CdQ) olmak iizere dort gruba ayrildi. Denemede kullanilan hayvanlar deneme
periyodu siiresince standart sigan yemi ile adlibitum olarak beslendi. Kontrol grubunda yer alan
ratlarda herhangi bir uygulama yapilmadi. Cd grubunda yer alan ratlara 3 giin boyunca 4
mg/kg/canlt agirlik/giin dozunda kadmiyum kloriir (CdClz) subkutan olarak uygulanirken, Q ve
CdQ grubundaki ratlara ise 50 mg/kg/canli agirlik/giin dozunda quercetin intraperitonal olarak
yine 3 gilin boyunca enjekte edildi. Deneme sonunda deneme gruplarindaki deneklerden alinan
kan oOrneklerinden elde edilen serum ve plazma Orneklerinde demir, kalsyium, sodyum,
potasyum, klor ve toplam demir baglama kapasitesi belirlendi. Akut kadmiyum toksikasyonu
olusturulan gruptaki ratlarda belirlenen demir ve kalsiyum miktar1 kontrol grubuna kiyasla
onemli oranda diisiik oldugu belirlenledi (p<0.05). Kuersetinin uygulanan grupta (Q) elde
edilen demir ve kalsiyum diizeylerinin kontrol grubu ile benzer oldugu gozlenirken, kadmiyum
toksikasyonun negatif etkilerine kars1 quercetin uygulanan CdQ grubundann elde edilen demir
ve kalsiyum diizeylerinin ise Cd gruplarindan elde edilen veriler ile benzer olmasina karsin K
ve Q grubuna gore 6nemli diizeyde azaldigi belirlendi (p<<0.05). Bunun yani sira Cd uygulanan
grupta potasyum, klor, sodyum ve demir baglama kapasitesi diger ii¢ grupla benzer oldugu
gozlendi (p>0.05). Sonug¢ olarak, akut kadmiyum toksikasyonu olusturulmus ratlarda
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kuersetinin koruyucu etkisinin arastirildigi bu ¢alismada, kadmiyum etkisiyle bazi mineral
diizeylerinde gozlenen diisiisiin insan saglig1 i¢in dnemli olabilecegi sonucuna varilmistir.
Ayrica kuersetinin uygulamasinin sadece kalsiyum minerali {izerine 6nemli bir iyilestirici etkisi
oldugu belirlenmistir.

Anahtar kelimeler: Kadmiyum, Mineral, Kuersetin, Toksisite
Abstract

The rapid development of the industry, the excessive production and consumption of chemicals,
the lack of attention to treatment in the enterprises cause an increase in environmental pollution.
In recent years, the use of toxic and heavy metals in agricultural areas in large quantities, their
emergence during chemical and industrial activities and environmental pollution are obvious in
many regions; has reached threatening dimensions for living things in general. In this study, it
was aimed to determine the effects of quercetin on some minerals in rats exposed to acute
cadmium toxicity. For this purpose, 30 adult male Wistar Albino rats, whose body weights
(350+10¢g) were selected close to each other, were used in the project. The animals used in the
study were divided into four groups: Control group (K), Cadmium group (Cd), Quercetin group
(Q), and Cadmium + Quercetin group (CdQ). The animals used in the experiment were fed with
standard rat chow adnbitum during the trial period. No application was made to the rats in the
control group. While cadmium chloride (CdClI2) at a dose of 4 mg/kg/bw/day was administered
subcutaneously to the rats in the Cd group for 3 days, quercetin was administered
intraperitoneally at a dose of 50 mg/kg/bw/day to the rats in the Q and CdQ groups for 3 days.
injected. At the end of the experiment, iron, calcium, sodium, potassium, chlorine and total iron
binding capacity were determined in serum and plasma samples obtained from blood samples
taken from the subjects in the experimental groups. The amount of iron and calcium determined
in the rats in the group with acute cadmium intoxication was significantly lower than in the
control group (p<0.05). While the iron and calcium levels obtained in the quercetin applied
group (Q) were similar to the control group, the iron and calcium levels obtained from the CdQ
group administered quercetin against the negative effects of cadmium toxicity were similar to
the data obtained from the Cd groups, but iron levels were significantly decreased (p<0.05 than
the K and Q groups. In addition, potassium, chlorine, sodium and iron binding capacity in the
Cd group were similar to the other three groups (p>0.05). In conclusion, in this study, in which
the protective effect of quercetin was investigated in rats with acute cadmium toxicity, it was
determined that the negative results in some biochemical parameters with the effect of cadmium
were important for human health and that quercetin application did not have a significant
healing effect, especially on minerals.

Keywords: Cadmium, Mineral, Quarcetin, Toxicity

GIRIS

Agir metal kirliliginin baslica nedenleri antropojenik aktivitelerdir. Bagta metal madenciligi,
ergitme, dokiimhaneler ve metal bazli diger endiistriler veya ¢opliikler, ¢iftlik hayvanlari, tavuk
giibresi, akintilar, otomobiller ve yol ¢aligmalar1 gibi farkli kaynaklardan metallerin sizmast ile
olusabilmektedir. Tarim alaninda agir metal kullanimi ise, pestisit, bocek ilaci, giibre ve daha
fazlasi gibi agir metal kirliliginin ikincil kaynagi olmustur. Ayrica volkanik aktivite, metal
korozyonu, topraktan ve sudan metal buharlagmasi ve tortunun yeniden siispansiyon haline
gelmesi, toprak erozyonu, jeolojik ayrisma gibi dogal nedenler agir metal Kkirliligini
artirabilecegi ifade edilmektedir (Gautam, Gautam, Banerjee, Chattopadhyaya, & Pandey,

2016; He, Yang, & Stoffella, 2005; Herawati, Suzuki, Hayashi, Rivai, & Koyama, 2000;
Masindi & Muedi, 2018; Tchounwou, Yedjou, Patlolla, & Sutton, 2012; Walker, Sibly, &
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Peakall, 2005). En 6nemli agir metal kirlilik kaynaklarindan biri olan kadmiyum, endiistrilerin
ve modern teknolojilerin hizli gelisiminin bir sonucu olarak ¢evreyi kirletmektedir (Satarug,
2019). Kadmiyum kontaminasyonu olusan su, gida ve havadan yiiksek miktarlarda kadmiyum
emilimi ger¢eklesmektedir. Endiistiriyel olarak olusan kirliligin yan1 sira gida olarak tiiketilen
kabuklular, ¢ift kabuklu yumusakgalar, istiridyeler, kafadanbacaklilar ve yengeclerde yiiksek
konsantrasyonlarda, ayrica karaciger ve bobrek gibi sakatat tiriinlerinde, yagli tohumlarda,
kakao ¢ekirdeklerinde ve bazi yabani mantarlardan Cd ye maruziyet s6z konusu olabilmektedir
(Satarug, 2018).

Cd basta karaciger olmak tizere aksciger, kemik, bobrek, testis ve beyin dokularinda birikerek
hasara yol agmaktadir (Arroyo, Flores, Ortiz, Gomez-Quiroz, & Gutiérrez-Ruiz, 2012; Barbier,
Jacquillet, Tauc, Cougnon, & Poujeol, 2005; Cheng & Mruk, 2012; Czarnecki et al., 2012;
Kazantzis, 1979; Seidal, Jorgensen, Elinder, Sjogren, & Vahter, 1993). International Agency
for Research on Cancer (IARC) tarafindan 1. sinif karsinojen olarak tanimlamistir (Guner ve
ark 2012)

Kadmiyum, oksidatif stres (Cuypers et al., 2010; Matovi¢, Buha, Bulat, & Pukié¢-Cosié, 201 1),
DNA ekspresyonunda epigenetik degisikliklere sebep olarak hiicrelere zarar vermektedir
(Martinez-Zamudio & Ha, 2011; Wang, Li, Shao, Tan, & Cai, 2012). Diger patolojik
mekanizmalar arasinda ise; Zn veya Mg'nin fizyolojik etkisine rekabetci miidahale (Abdulla &
Chmielnicka, 1989; Shukla & Singhal, 1984), hem molekiil sentezinin inhibisyonu (Schauder,
Avital, & Malik, 2010) ve potansiyel olarak apoptozu indiikleyen mitokondriyal fonksiyonun
bozulmasi (Cannino, Ferruggia, Luparello, & Rinaldi, 2009) yer alir. Cdmin stlfhidril
gruplarina baglanmasindan dolay1 proteinlerin yapisal bozulmasinin yani sira glutatyon
tiilkenmesine de sebep oldugu gézlenmistir (Valko, Morris, & Cronin, 2005).

Kuersetin, polifenolik bir flavonoid bilesiktir (Rauf et al., 2018). Lahana, sogan, ¢ilek, elma,
kirmiz1 iiziim, brokoli ve kirazin yani sira ¢ay ve kirmizi sarapta bol miktarda bulunur (Almeida
et al., 2018). Modern arastirmalar, kuersetinin osteoporoz, bazi kanser tiirleri, tiimorler ve
akciger ve kardiyovaskiiler hastaliklar gibi ¢esitli hastaliklar1 Onledigini gostermistir
(kaynakc¢a?). Kuersetinin antioksidan etkileri, ¢esitli hastaliklarin 6nlenmesinde ve tedavisinde
onemli bir rol oynamaktadir (Boots, Haenen, & Bast, 2008). Kuersetin, yliksekbiyoyararlanimi
nedeniyle , insan saglig1 i¢in kullanilan baz1 yeni preparatlarin antioksidan aktivititesini artirict
etki de gosterebilecegi ifade edilmektedir (Anandam & Selvamuthukumar, 2014; Aytac, Kusku,
Durgun, & Uyar, 2016).

Bu ¢alismada insan sagligini tehdit eden en 6nemli agir metallerden biri olan olan kadmiyumun
mineral diizeylerine olan etkileri arastirllmistir. Ayrica bir biyoflavonoid olan kuersetinin
kadmiyum toksikasyonuna kars1 demir (Fe), kalsiyum (Ca), potasyum (K), sodyum (Na), klor
(Cl) ve doymamis demir baglama kapasitesi (UIBC) diizeylerini iyilestirip iyilestirmedigi de
incelenmistir.

MATERYAL ve METOD

Hayvan deneyleri Selguk Universitesi Deneysel Uygulama ve Arastirma Merkezi'nde yapildi.
Calisma protokolii Selguk Universitesi Deneysel Tip Arastirma ve Uygulama Merkezi Etik
Kurulu tarafindan onaylandi (2015/45.). Tiim deneysel prosediirler, hayvan refahina iliskin
Avrupa Ekonomik Toplulugu Direktiflerine (86/609/CEE ve 2010/63/EU) uygun olarak
gerceklestirildi. Bu ¢aligmada alt1 haftalik 320 gr olan toplam 36 adet erkek yetiskin Wistar-
Albino siganlar1 kullanildi. Calismaya baslamadan 6nce hayvanlarin genel saglik durumu
incelendi. Sicanlar ¢alisma boyunca (30 giin) 12/12 giindiiz-gece 151k dongiisiine sahip, oda
sicaklig1 224+20C ve nem orani %50+10 olan ortamda plastik rat kafeslerinde ad libitum olarak
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barindirildi. 7 gilinliik iklimlendirmeden sonra, sicanlar ortalama viicut agirliklarina gore
kontrol, kadmiyum (Cd), Kuersetin (Que) ve kadmiyum-+kuersetin (Cd+Que) olmak iizere dort
gruba ayrildi. Calisma boyunca kontrol grubuna standart rat yemi ve igme suyu ad libitum
olarak verildi. Cd grubunda bulunan ratlara 3 giin boyunca 4 mg/kg/giin dozunda kadmiyum
kloriir (CdCI2) subkutan yolla enjekte edildi. Que grubunda bulunan ratlara 50mg/kg/giin
Quercetin intraperitonal olarak yine 3 giin boyunca enjekte edildi. Cd+Que grubundaki ratlara
ise 3 glin boyunca 4mg/kg/glin dozunda kadmiyum kloriir (CdCl12) subkutan, 50mg/kg/giin
dozunda Quercetin ise intraperitonal olarak enjekte edildi.

Ug giinliik deneme periyodunun sonunda tiim hayvan gruplarindan genel anestezi altinda
(Xylazine 10mg/kg ve Ketamin Smg/kg) kalpten kardiyak punksiyon ile kan alindi. Kan serum
(BD Vacutainer SSTTM Il Advance-367953) tiiplerinde toplandi ve 4500 rpm'de 10 dakika
+4°C'de (Hettich Universal 32R) santrifiijlendi. Serum O&rneklerinden mineral analizleri
yapilincaya kadar -80°C'de Eppendorf tiiplerde saklandi.

Alman kan Ornekleri santrifiije (3000 devir/saniye, 25 dk., Hermle Z380, Ro&sler,
Almanya)edilerek plazma ve serumlar1 ayrildi. Ayrilan plazma ve serum oOrnekleri analiz
zamanina dek eksi 80°C’de saklandi. Tiim biyokimyasal testler ticari reaktiflerle ve Beckman
Coulter analizoriindeki (AU 480, Beckman Coulter, Brea, CA, ABD) iyi laboratuvar
uygulamalarina gore yapildi.

(Calisma sonunda elde edilen analiz sonuglarinin istatiksel analizleri ve gruplar aras1 farliliklarin
oneminin belirlenmesinde SPSS 21.0 paket programindan faydalanilarak varyans analizinde
Duncan Multiple Range testi kullanilarak yapildi

BULGULAR

Caligmada kadmiyum uygulanan ratlardan (Cd grubu) elde edilen serum Fe*? ve Ca*? diizeyleri
kontrol grubu ile kiyaslandiginda belirgin bir azalma gdsterdi (p<0.05). Cd grubunda diger
biyo-element seviyeleri (Na, K, C1, UIPC) kontrol grubu ile benzer seviyedeydi (p>0.05). ilging
bir sekilde kadmiyum toksikasyonuna karsi koruyucu amag i¢in uygulanan kuersetin deneme
grubundaki ratlarda (Cd+Que) kalsiyum diizeyi Cd grubuna gore istatistiksel olarak yiiksek
(p<0.05), kontrol grubu ile benzer seviyelerdeydi (p>0.05). Buna karsin Cd+Que grubundaki
ratlarin demir seviyesi Cd ile kiyaslandiginda istatistiksel 6nem arz etmeksizin yiiksek olsa da
(p>0.05) kontrol grubundan belirgin sekilde diisiiktii (p<0.05). Ayrica Cd, Que ve Cd+Que
gruplarinda serum sodyum, potasyum, klor ve UIBC diizeyleri kontrol grubu ile benzerdi
(p>0.05) (Sekil 1).
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Sekil 1. Gruplar aras1t mineral diizeyleri. *; kontrol grubu ile karsilastirildiginda anlaml farki
(p<0.05), ns; kontrol grubu ile karsilastirildiginda anlamsiz farki (p>0.05) ve ns*; Cd grubu ile
karsilastirildiginda anlamsiz farki (p>0.05) belirtmektedir

TARTISMA VE SONUC

Gastrointestinal sistem yoluyla, demirin bagirsak aliminda yer alan iki degerlikli metal tastyici
1 tarafindan emilen Cd (Zalups & Ahmad, 2003), organizma i¢in fizyolojik olarak gerekli
degildir. Cd’ye maruz kalmak kismen biyo-elementleri etkilese de (Oshi, Nakagawa, & Ando,
2000) daha siddetli bir sekilde doku hasarina sebebiyet verir (Casalino, Calzaretti, Sblano, &
Landriscina, 2002). Bu ¢alismada, Cd ile olusturulan akut toksikasyona kars1 kuersetinin bazi
biyo-elementlere karsi koruyucu etkisi in vivo bir deneyde gosterilmistir.

Cevre agisindan dnemli toksik metal Cd biyolojik sistemlerde Cd*? iyonu olarak bulunur ve bu
yapisal olarak Ca benzer (Jacobson & Turner, 1980). Bu nedenle, Cd’nin tiyol gruplarina
baglanma egilimi gostermesi nedeniyle bir Ca mimetigi olarak bir dizi Ca’a baglh yolakta yer
aldig1 artik 1yi bilinmektedir (Elez, Dundjerski, & Mati¢, 2001; Smith, Pijuan, Zhuang, &
Smith, 1992). Kadmiyumun bir diger etkisi nefrotoksisitedir, proksimal tiibiilleri etkileyen
kadmiyum aktif forma donlisen D vitamini miktarmi azaltir ve hiperkalsiliriiye neden olur
(Uchida, Kurata, Hiratsuka, & Umemura, 2010). 83 erkek bireyin degerlendirildigi bir
calismada mesleki olarak kadmiyuma maruz kalan bireylerin kemik toksisitesine bakilmis,
yliksek iiriner kalsiyum atilimi ve diisiikk kemik mineral yogunlugu kadmiyum maruziyeti ile
iligkilendirmiglerdir (Nawrot, Geusens, Nulens, & Nemery, 2010). Mevcut arastirmadan elde
edilen veriler, akut Cd maruziyetinin ratlarin serumunda kalsiyum miktarmi disiirdiigiinii
acikca gostermektedir (Sekil 1). Bu sonuglar daha 6nce yapilan arastirmalarin sonuglart ile
uyum gostermektedir (Eybl, Kotyzova, LeSeticky, Bludovska, & Koutensky, 2006; Jurczuk,
Brzoéska, Galazyn-Sidorczuk, Moniuszko-Jakoniuk, & Rogowski, 1997; Kumar, Kumari, Ram,
Bharath Kumar, & Verma, 2018).

Cd’ye maruziyetten sonra hayvanlarda en yaygin bulunan semptomlardan birisinin anemik
tablo oldugu bildirilmektedir (Poosa & Vanapatla, 2020; Wilson, DeEds, & Cox Jr, 1941).
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Diger temel elementler olan kalsiyum/fosfor ve ¢inko ile karsilastirildiginda, Fe kadmiyumun
kadmiyum-metallo tiyoneinden bagirsak absorpsiyonuna karsi en etkili sekilde koruyarak
kadmiyum alimini %80 oraninda azalttig1 tespit edilmistir (Groten, Luten, & van Bladeren,
1992). Bu bilgiler 1s18inda biiyiik olasilikla Fe bagirsak transfer sisteminin baglanma
bolgelerinde kadmiyum ile rekabet ettigi diisiiniilmektedir. Deney hayvanlari {izerinde yapilan
arastirmalar, Fe emiliminin Cd tarafindan giiclii bir sekilde inhibe edildigini gostermistir
(Hamilton & Valberg, 1974; Oshi et al., 2000; Sansi & Pond, 1974; Schifer & Elsenhans, 1985;
Sugawara & Sugawara, 1991). Yapilan 6nceki ¢aligmalarla benzer olarak bu ¢aligmada da Cd
grubundaki ratlarin serum Fe seviyelerinin diisiik oldugu dikkat c¢ekmektedir (Sekil 1)
(Andjelkovic et al., 2019; Kar & Patra, 2021).

Calismamizda Cd toksikasyonu olusturulan ratlarda kuersetinin biyo-elementleri koruyucu ve
diizenleyici etkisi arastirilmis, Ca diizeyini iyilestirdigi saptanmistir. Kuersetinin terapotik
etkisi Fe minarel diizeyleri agisindan bir farkliliga neden olmamistir. Kuarsetinin antioksidan
ozelligi nedeniyle nefro toksisite olgular1 izerindeki koruyucu etkisi bilinmektedir (Morales et
al., 2006). Cd nefrotoksik etkisi sebebiyle bobreklerden Ca atilim1 artmaktadir (Uchida et al.,
2010) fakat bu ¢alismada kuarsetinin antioksidan sayesinde bobreklerdeki hasar1 azaltarak Ca
atilimini azalttigr diisiiniilmektedir (Jain, Jain, Pohekar, & Thanki, 2013) Kuarsetinin her ne
kadar Ca diizeyleri iizerinde olumlu etkileri olsada Cd ile Fe’nin emilim yarigina girmesi
sebebiyle diisen Fe diizeyleri lizerinde bir etkisi gozlenmemistir (Sekil 1) (Shiyu et al., 2020).

Sonug olarak Cd’nin mineral diizeylerine etkisinin arastirildigi bu ¢alismada serum Ca ve Fe
diizeylerinin 6nemli dl¢iide azaldigi, terapotik hedefle uygulanan kuersetinin ise sadece Ca
diizeyini iyilestirdigi dikkat cekmektedir. Her ne kadar mevcut ¢aligma sinirli olsa da farkli doz,
stire ve farkli yasam donemlerine yonelik kadmiyum ve kuersetin uygulama arastirmalarinin
genisletilmesi ile biyo-elementler agisindan olas1 mekanizmalarin ortaya konulmasi i¢in faydali
olacagi ve bu acidan elde edilen sonuglarin 6nemli oldugu diistintilmektedir.
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WHAT IS THE CLOISONNE KIDNEY? WHAT ARE ITS MACROSCOPIC AND
MICROSCOPIC FINDINGS?
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Ozet

Proksimal konvolut tubiiliin (PCT) pigmentli kalinlagsmas, ilk kez kegilerde "simetrik kortikal
siderozis" olarak tanimlanmistir. Renkli alanlarin tel bantlarla ayrildigi Fransiz emaye isine
benzemesi nedeniyle bu duruma "cloisonne bobrek" adi verilmistir. Cloisonne bobrek klinik
belirtileri olmayan pigmenter bir durumdur. Bu durum kegi, at ve koyunlarda bildirilmistir.
Bobreklerdeki anatomik degisiklikler, belirgin bir klinik hastalik veya fizyolojik anormallik ile
iliskili degildir ve durumun etiyolojisi bilinmemektedir. Makroskobik olarak, lezyon korteks
boyunca diffuz olarak yayilir; kortikomediiller sinirda biter. PCT'in bazal membranlarinin
kalinlasmas1 ve kahverengi pigmentasyonu nedeniyle bobrek korteksleri birérnek olarak
kahverengi veya siyahtir. Mikroskobik olarak, etkilenen tubiiller her zaman PCT'dir. Distal
konvolut tubiiller (DCT) ve medullada bulunan hem proksimal hem de distal konvolut
tiibtillerin segmentleri, bazal membranlarin degisikliklerine asla dahil olmaz. Baz1 olgularda
makroskobik incelemede cloisonne bobrek teshis edilemeyebilir. Cloisonne bobrekte, PCT
epitel hiicrelerinde kiigiik, kahverengi renkli, graniiler, demir pozitif pigmentlerin yani sira
pigmentli kalinlasan bazal membranin goriildiigii bildirilmektedir. Bazi arastirmacilar, PCT'nin
epitel hiicrelerindeki pigmentin hemosiderin oldugunu belirtmislerdir. Cloisonne bdbregin
etiyolojisi bilinmemekle birlikte, bazi arastirmacilar bu pigmentasyonun olasi nedenini
aciklamislardir. PCT hiicrelerinde demirli bilesiklerin varliginin geri déndiiriilemez oldugu ve
bazal membran hipertrofisinin nedeni olabilecegi iddia edilmektedir. Ayrica bu durumdan
protein ve kobalt icerigi diisiik, demir yoniinden zengin diyetin sorumlu olabileceginden
bahsedilmistir.

Anahtar kelimeler: Cloisonne bobrek, patoloji, makroskopik bulgu, mikroskopik bulgu
Abstract

The pigmented thickening of the proximal convoluted tubule (PCT) was described the first
time in goats, named as "symmetrical cortical siderosis”. The condition was called as “cloisonne
kidney " because of its resemblance to French enamel work in which the color areas are
separated by bands of wire. Cloisonne kidney is a nonclinical pigmentary condition. This
condition have been reported in goats, horses and sheep. The anatomic changes in the kidneys
are associated with no apparent clinical disease or physiologic abnormality, and the etiology of
the condition is unknown. Grossly, the lesion spread diffusely throughout the cortex; ending at
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the cortico-medullary junction. The renal cortices are uniformly brown or black due to
thickening and brown pigmentation of basement membranes of PCT. Microscopically, the
tubulus involved are always the PCT. The distal convoluted tubules (DCT) and the segments
of both proximal and distal convoluted tubules which reside in the medulla are never involved
in the alterations of the basement membranes. Cloisonne kidney may not be diagnosed on
macroscopic examination in some cases. It is reported that small, brown color, granular, iron
positive pigments were seen in epithelial cells of PCT along with pigmented thickening
basement membrane in cloisonne kidney. Some researchers stated that of the pigment in
epithelial cells of PCT is hemosiderin. Although the etiology of cloisonne kidney is unknown,
some researchers have indicated the possible cause of this pigmentation.. It is claimed that the
presence of ferric compounds in the cells of the PCT was irreversible and may be the cause of
the hypertrophy of the basement membrane. Also, it has mentioned that diet which has low
protein and cobalt content, and rich in iron may be responsible from this condition.

Keywords: Cloisonne kidney, pathology, macroscopic findings, microscopic findings
1. INTRODUCTION

The pigmented thickening of the proximal convoluted tubule (PCT) was described the first
time in goats, named as "symmetrical cortical siderosis" (Zahawi 1957). The condition was
called as "cloisonne kidney " by Light (1960), because of its resemblance to French enamel
work in which the color areas are separated by bands of wire. Cloisonne kidney is a nonclinical
pigmentary condition (Hatipoglu and Erer 2021a, Hatipoglu and Erer 2021b, Kiran 2022). This
condition have been reported in goats (Altman et al. 1970, Grossman and Altman 1969, Kharole
1967, Light 1960, Thompson 1961), horses (Marcato 1982) and sheep (Erer et al. 1997,
Hatipoglu and Erer 2001a, Hervas et al. 2002, Khaki 2016, Mahjoor 2018, Metin 1980, Oryan
1993). The anatomic changes in the kidneys are associated with no apparent clinical disease or
physiologic abnormality, and the etiology of the condition is unknown (Light 1960).

2. MACROSCOPIC AND MICROSCOPIC FINDINGS
2.1. Macroscopic Findings

Grossly, the lesion spread diffusely throughout the cortex; ending at the cortico-medullary
junction (Figur 1) (Altman et al. 1970, Grossman and Altman 1969, Hatipoglu and Erer 2001a,
Kiran 2022, Light 1960). The renal cortices are uniformly brown or black due to thickening and
brown pigmentation of basement membranes of PCT (Figur 1, 2) (Altman et al. 1970, Grossman
and Altman 1969, Hatipoglu and Erer 2001a, Light 1960, Metin 1980). Cloisonne kidney may
not be diagnosed on macroscopic examination in some cases (Erer et al. 1997, Hatipoglu and
Erer 2001a, Hatipoglu and Erer 2001b, Hervas et al. 2002, Metin 1980).

123



ASES Ill. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE
OCTOBER 14-16, 2022, Canakkale, Tiirkiye
CONFERENCE BOOK

124

Figur 1. A. Gross appearance of renal convex surface. Dark brown, blackish color and pin-
head size black spots (arrows). B. Black color, narrow, radiating streaks on the cut surface of
the cones. Medulla appears normal in color (Hatipoglu and Erer, 2001a).

NORMAL

Figur 2. Cloisonne kidney, sheep. A. Kidney is dark brown-blackish in color with pinhead-
sized black dots (arrows) on its surface, B. Cortex is distinctly black on the cut-sectional
surface of the cloisonne kidney compared to a normal kidney, and the medulla is normal in
appearance. (Hatipoglu and Erer, 2021).
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2.2. Microscopic Findings

Microscopically, the tubulus involved are always the PCT. The distal convoluted tubules (DCT)
and the segments of both proximal and distal convoluted tubules which reside in the medulla
are never involved in the alterations of the basement membranes (Figur 3) (Erer et al. 1997,
Hatipoglu and Erer 2001a, Hatipoglu and Erer 2001b). Some researcher (Hatipoglu and Erer
2001a, Light 1960, Thompson 1961) stated that this pigmented basement membrane were PAS
positive reaction, but Kharole (1967) reported that the pigmented basement membrane had PAS
negative reaction. It is reported that small, brown color, granular, iron positive pigments were
seen in epithelial cells of PCT along with pigmented thickening basement membrane in
cloisonne kidney (Figur 4) (Grossman and Altman 1969, Erer et al. 1997, Hatipoglu and Erer
2001a, Hatipoglu and Erer 2001b, Kharole 1967, Light 1960, Metin 1980, Oryan 1993,
Thompson 1961). Some researchers (Grossman and Altman 1969, Hatipoglu and Erer 2001a,
Kharole 1967, Light 1960) stated that of the pigment in epithelial cells of PCT is hemosiderin.

Marcato and Simoni (1982) reported that pigmentation of renal cortical tubules in horses. The
researcher stated that structure of the pigment (tubular cells and the surrounding basement
membranes) to be negative for melanin, the thickened basement membranes reacted positively
for lipofuscin, and the granules of the epithelium for lipofuscin containing iron (liposiderin),
histochemically.

Figur 3. Microscopic appearance of renal tissue sample: Dark brown thickening of basement
membrane of PCT (arrows). Note basement membranes of Bowman's capsule and DCT not
affected H & E X 225. (Hatipoglu and Erer, 2001a).
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Figur 4. Microscopic appearance of renal tissue sample : Hemosiderin in epithelial cells of
PCT. Turnbull blue, X 225 (A). Increase of collagen fibers on peritubular areas, Masson's
trichromc, X 225 (B). (Hatipoglu and Erer, 2001a).

3. CONCLUSION, DISCUSSION AND RECOMMENDATIONS

Although the etiology of cloisonne kidney is unknown, some researchers have indicated the
possible cause of this pigmentation (Altman et al. 1970, Hervas et al. 2002, Zahawi 1957). It is
claimed that the presence of ferric compounds in the cells of the PCT was irreversible and may
be the cause of the hypertrophy of the basement membrane. Also, it has mentioned that diet
which has low protein and cobalt content, and rich in iron may be responsible from this
condition (Zahawi 1957). Altman et al. (1970) have suggested that about etiology is that
elevated serum iron-binding saturation, goat erythrocyle with its small size, low membrane
enzyme activities (glucosc-6-phosphale dehydrogenase, gluthatione. and acelylcholineste-rase
activity), and increased osmotic fragility, may be more susceptible to intravascular hemolysis
by any number of inciting causes ; e.g. poisonous plants, or copper in the soil.

Hervas et al. (2002) described a case of cloisonné kidney associated with infection by Babesia
ovis in a wild mouflon (Ovis orientalis musimonj found dead in year in eastern Sierra Morena
(Andalusia, Spain). The researcher reported that the major macroscopic lesions were icteric
coloration in ocular and oral mucosa, and dark metal coloration on the kidneys' external surface.
They suggested that the cause of this pigmentation was chronic erythrolysis.

Although different opinions have been suggested about the causes of cloisonne kidneys, the
exact cause or causes have not been fully revealed. It is expected that the causes of this kidney
disorder will be revealed with future studies.

4. REFERENCES

Altman N.H.. Grossman |LW., Jernigan B. (1970). Caprine cloisonne renal lesion.
Clinicopathological observations. Cornel Vet. ,60, 83-90.

Erer, H., Tiirkiitanit, S.S. ve Hatipoglu, F. (1997). Koyunlarda bobrek hemosiderozu iizerinde
patolojik incelemeler. Vet. Bil. Derg., 13, 2, 133-137.

Grossman L.W., Altman N.H. (1969). Caprine cloisonne renal lesion. Ultrastructure of the
thickened proximal convulted tubular basement membrane. Arch. Path, 88. 609-612.

126



ASES Ill. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE
OCTOBER 14-16, 2022, Canakkale, Tiirkiye
CONFERENCE BOOK

Hatipoglu, F., Erer, H. (2001a). Lesions of cloisonne kidney in sheep: report on four cases.
Revue de Médecine Veétérinaire, 152, 4, 311-315.

Hatipoglu, F., Erer H. (2001b). Koyunlarda bobrek lezyonlar iizerinde patolojik incelemeler.,
Vet. Bil . Derg., 17, 1, 39-50.

Hatipoglu F, Erer H. (2021). “Uriner Sistem”. Alind1 “Veteriner Sistemik Patoloji”,s. 151-198,
Eds H.Erer, MK Cift¢i, Nobel Akademik Yayincilik, Istanbul, 91-119.

Hervas, J., de Lara, F.C., Azorit, C. (2002). Cloisonné kidney in mouflon sheep ( Ovis
orientalis musimon), Pirineos, 157- 211-217.

Khaki, A. (2016). Study of cloisonne kidney lesion frequency inslaughtered sheeps of Tabriz
and Rashta slaughterhouse. Asib/shindsi-i Darmangahi-i Dampizishki, Vol. 10, 2 (38),
121-125.

Kharole M.U. (1967). Symmetrical cortical siderosis. Ind Vet. J., 44. 1030-1032.

Kiran M. M. (2022). Dejenerasyon ve Metabolizma Bozukluklari- Pigmentler, Kristaller ve
Mineral Madde Birikimleri, In: “Veteriner Genel Patoloji”. 8. Baski, H.Erer, M.M.
Kiran, M.K. Cift¢i. Nobel Tip Yayinevi, istanbul.

Light, F.W. (1960). Pigmented thickening of the basement membrane of the renal tubules of
the goat («Cloisenne Kidney). Lab. Invest., 9. 2. 228-238.

Mahjoor, A.A., Hosseinzadeh H. (2018). Pathological findings of slaughtered sheep kidneys in
Noorabad abattoir, Iran. Journal of Alternative Veterinary Medicine, Islamic Azad
University, 2(5):257-265.

Marcato P.S., Simoni P. (1982). Pigmentation of renal cortical tubules in horses. Vet. Path., 19,
572-573.

Metin, N. (1980) Koyun ve kecilerde “Cloisonne bobrek™ olaylari {izerinde patolojik
incelemeler. Docentlik Tezi. Elaz1g,. (Unpublishell Postdoctoral Thesis in Turkish)

Oryan A., Razavi M., Maleki, M. (1993). Observation on cloisonne kidney in sheep. New Z.
Vet .J., 41,4, 210.

Thompson S. W., Bogdon T.R., Yost D.H. (1961). Some histochemical studies of "Cloisonne
kidney" in the male Angora goat. Am. J. Vet.Res., 22,757-763.

Zahawi, S. (1957). Symmetrical cortical siderosis of the kidneys in goals. Am. J. Vet. Res., 18,
861-867.

127


https://www.researchgate.net/scientific-contributions/J-Hervas-38212313
https://www.researchgate.net/scientific-contributions/F-Chacon-M-de-Lara-6958743

ASES Ill. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE
OCTOBER 14-16, 2022, Canakkale, Tiirkiye
CONFERENCE BOOK

PATHOLOGICAL AND CLINICAL FEATURES OF ACUT PANCREATITIS IN
DOGS

KOPEKLERDE AKUT PANKREATITISIN PATOLOJIK VE KLINIiK
OZELLIKLERI

Fatih HATIPOGLU?, ismail SEN3, Abuzer TAS*®

1Prof. Dr., Selcuk Universitesi Veteriner Fakiiltesi, Patoloji Anabilim Dali,
0000-0002-0103-5868

2Prof. Dr., Kirgizistan-Tiirkiye Manas Universitesi Veteriner Fakiiltesi, Patoloji
Anabilim Dali, 0000-0002-0103-5868

3Prof. Dr., Kirgizistan-Tiirkiye Manas Universitesi Veteriner Fakiiltesi, I¢ Hastahklari
Anabilim Dali, 0000-0002-2965-7183

“Prof. Dr., Kirgizistan-Tiirkiye Manas Universitesi Veteriner Fakiiltesi, Cerrahi
Anabilim Dal, 0000-0002-7326-1768

SProf. Dr., Yiiziinciiyil Universitesi Veteriner Fakiiltesi, Cerrahi Anabilim Dah,
0000-0002-7326-1768

Ozet

Akut pankreatit (AP), proteolitik ve lipolitik enzimlerin intraglandiiler salinimi ve aktivasyonu
sonucu pankreas dokusunun harabiyeti olarak tanimlanir. Kopek, kedi ve insanlarda daha
onemli olan hastaliga at ve domuzlarda da rastlandigi bildirilmistir. AP'nin bir¢ok nedeni
bilinmektedir, ancak ¢ogu durumda ana neden ortaya ¢ikarilamaz. Hiperlipidemi veya diyet,
enfeksiy0z ajanlar, drenaj kanalinin tikanmasi, travma, toksik ila¢ reaksiyonlar1 ve
kortikosteroidler, iskemi, kalitsal nedenler ve hiperkalsemi potansiyel etiyolojik nedenler
olarak bildirilmektedir. Hastalik, patolojik olarak hafif 6demli formdan siddetli ve 6liimciil
hemorajik nekrotik forma kadar degiskenlik gosterebilir. Histopatolojik olarak peripankreatik
yag dokusu ve pankreas parankiminde nekroz, interstisyumun 6dem, kan damarlarinda tromboz
ve reaktif yangi goriliir. Basta notrofiller ve makrofajlar olmak {izere infiltre lokositler,
nekrotik ve canli doku smirinda toplanir. Nekrotik yag saponifiye olur ve hafif distrofik
mineralizasyona ugrayabilir. Akut pankreatitli kdpekler genellikle ani baglayan istahsizlik,
depresyon, kusma, karin agrisi, bazen ates ve ishal ile kendini gosterir. Ayrica tasikardi,
takipne, uzamis kapiller dolum siiresi, hipotermi ve kuru mukus membranlar1 gibi
dehidratasyon ve sok goriiliir. Serum amilaz ve lipaz aktivitelerinin yiikselmesinin dogal ve
deneysel akut pankreatit olgularinin tanisinda 6nemli bir bulgu oldugu ve bu enzimlerdeki artisa
bagl olarak hastaliga tani1 konuldugu bildirilmektedir. Ayrica hiperlipidemi, serum alanin
aminotransferaz (ALT), aspartat aminotransferaz (AST) ve alkalin fosfataz (ALP)
aktivitelerinin arttig1 belirtilmektedir. Veteriner hastalarinda pankreasin degerlendirilmesinde
en sik kullanilan goriintiileme teknikleri karin radyografisi ve ultrasonografidir. Pankreatit
tanisinda ultrasonografi radyografiden daha duyarhidir. Abdominal ultrasonografinin
sensitivitesi ve spesifisitesinin yiiksek derecede operatére bagli oldugu gosterilmistir ve
kopeklerde sensitivitenin %68'e kadar ¢iktig1 bildirilmistir. Kopeklerde AP i¢in bildirilen 6lim
oranit %27 ile %58 arasinda degigsmektedir. AP komplikasyonlarini degerlendirmek ve hastanin
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genel durumunu degerlendirmek i¢in tam kan sayimi, serum biyokimyasi ve idrar tahlili tercih
edilir ve pankreas lipaz immiinoreaktivitesinin (PLI) yiliksek duyarlilik ve 6zgilliigii nedeniyle
kesin tani i¢in diger laboratuvar testleri kullanilmalidir, su anda hem kopeklerde hem de
kedilerde en giivenilir testtir. Bu nedenle, ¢esitli testlerin toplu olarak yorumlanmasiyla,
vakalarin ¢oguna derhal diizeltici tedaviyi baslatmak i¢in kolayca teshis konulabilir.

Anahtar kelimeler: Akut pankreatitis, patoloji, klinik, kopek
Abstract

Acute pancreatitis (AP) is defined as the destruction of pancreatic tissue as a result of
intraglandular release and activation of proteolytic and lipolytic enzymes. It has been reported
that the disease, which is more important in dogs, cats and humans, is also encountered in horses
and pigs. Many causes of AP are known, but in most cases the main cause cannot be revealed.
Hyperlipidemia or diet, infectious agents, obstruction of the drainage channel, trauma, toxic
drug reactions and corticosteroids, ischemia, hereditary causes and hypercalcemia are reported
as potential etiological causes. The disease, can be varying from mild edematous form to severe
and fatal hemorrhagic necrotic form, pathologically. Histopathologically, necrosis of
peripancreatic adipose tissue and pancreatic parenchyma, edematous separation of the
interstitium, and thrombosis of blood vessels and reactive inflammation are seen. Infiltrating
leukocytes, chiefly neutrophils and macrophages, congregate at the boundary of necrotic and
viable tissue. The necrotic fat saponifies and may undergo mild dystrophic mineralization. Dogs
with acute pancreatitis usually present with sudden onset anorexia, depression, vomiting,
abdominal pain, sometimes fever and diarrhea. Also, dehydration and shock such as
tachycardia, tachypnea, prolonged capillary refill time, hypothermia, and dry mucous
membranes are seen. It has been reported that elevation of serum amylase and lipase activities
is an important finding in the diagnosis of natural and experimental acute pancreatitis cases,
and the disease is diagnosed based on the increase in these enzymes. It is also noted that
hyperlipidemia, serum alanine aminotransferase (ALT), aspartate aminotransferase (AST) and
alkaline phosphatase (ALP) activities increase. The most commonly used imaging techniques
for assessing the pancreas in veterinary patients are abdominal radiography and
ultrasonography. Ultrasonography is more sensitive than radiography in diagnosing
pancreatitis. Sensitivity and specificity of abdominal ultrasonography has been shown to be
highly operator-dependent and sensitivity has been reported to be up to 68% in dogs. The
reported mortality rate for AP in dogs ranges from 27% to 58%. Complete blood count, serum
biochemistry and urinalysis are preferred to evaluate AP complications and evaluate the general
condition of the patient, and other laboratory tests should be used for definitive diagnosis due
to the high sensitivity and specificity of pancreatic lipase immunoreactivity (PLI). It is currently
the most reliable test in both dogs and cats. Therefore, with the collective interpretation of the
various tests, the majority of cases can be easily diagnosed to initiate prompt corrective
treatment.

Keywords: Acute pancreatitis, pathology, clinic, dog
1. INTRODUCTION

Acute pancreatitis (AP) is defined as the destruction of pancreatic tissue as a result of
intraglandular release and activation of proteolytic and lipolytic enzymes (Abhilaasha et al.
2020, Cridge et al. 2022, Ciftei et al. 2021, Mushtaq et al. 2017, Schaer, 1991b). It has been
reported that the disease, which is more important in dogs, cats and humans, is also encountered
in horses and pigs (Cridge et al. 2022, Hall et al. 1988, Williams, 1989). Many causes of AP
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are known, but in most cases the main cause cannot be revealed. Hyperlipidemia or diet,
infectious agents, obstruction of the drainage channel, trauma, toxic drug reactions and
corticosteroids, ischemia, hereditary causes and hypercalcemia are reported as potential
etiological causes (Attix et al. 1981, Broe et al. 1982, Cridge et al. 2022, Cift¢i et al. 2021,
Estourgie et al. 1983, Lombardi ve ark.,1975, Mollary and Kern 1980, Mulvany et al. 1982,
Schaer 1979, Steinberg ve Lewis 1981, Strombeck and Guilford 1990, Van den Bossche et al.
2010a, Whitney et al. 1987)

2. PATHOLOGIC, CLINIC AND RADIOLOGIC FEATURES
2. 1. Pathologic Features

The disease, can be varying from mild edematous form to severe and fatal hemorrhagic necrotic
form, pathologically (Figur 1) (Cift¢i et al 2021, Mushtaq et al. 2017, Schaer, 1991b).
Histopathologically, necrosis of peripancreatic adipose tissue and pancreatic parenchyma,
edematous separation of the interstitium, and thrombosis of blood vessels and reactive
inflammation are seen. Infiltrating leukocytes, chiefly neutrophils and macrophages,
congregate at the boundary of necrotic and viable tissue. The necrotic fat saponifies and may
undergo mild dystrophic mineralization (Figur 2) (Aupperle-Lellbach et al. 2020, Cridge et al.
2021, Kiran et al. 1997, Kloppel 2018, Mushtaq et al. 2017).

Pseudocysts formed by the secretion of pancreatic glands and inflammatory exudate resulting
from AP can be encountered in the pancreas and peripancreatic tissue (Edwards et al.1990). It
has been reported that necrotic foci in the pancreas create a suitable environment for infection,
and bacteria from the inflamed neighboring intestines infect these necrotic foci and cause an
abscess (Cridge et al., 2021, Edwards et al. 1990)

It has been noted that enteritis is frequently encountered in dogs with AP (Hall et al., 1988),
and disorders such as ascites, myocardial degeneration, and disseminated intravascular
coagulopathy may also be observed (Hall et al., 1988, Jacobs et al., 1985, Murtaugh, 1987,
Pitchumoni et al. 1988, Simpson, 1993).
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Figur 1. A. Macroscopic view of the pancreas showing swollen and hemorrhagic-necrotic
changes. B. Cut-surface of the organ in the same case. (Kiran et al., 1997)
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Figur 2. A. Wide area of necrosis, haemorrhagia and inflammatory cell infiltrates in the
pancreas. H.E.x65, B. Abscess formation. H.E.x170, C. Thrombotic mass (T) in the lumen
of a large vessel and a large area of necrosis with calcification in the middle (N). H.E.x65, D.
Peripancreatic adipose tissue necrosis. H.E.x160. (Kiran et al., 1997)

2.2. Clinic and Laboratuary Features

Dogs with acute pancreatitis usually present with sudden onset anorexia, depression, vomiting,
abdominal pain, sometimes fever and diarrhea (Abhilaasha et al. 2020, Cridge et al., 2021, Van
den Bossche et al. 2010a, Van den Bossche et al. 2010b). Affected dogs attain “praying
position” or “position of relief” in response to cranial abdominal pain (Abhilaasha et al. 2020,
Cridge et al. 2021, Mushtaq et al. 2017, Van den Bossche et al. 2010a). Also, dehydration and
shock such as tachycardia, tachypnea, prolonged capillary refill time, hypothermia, and dry
mucous membranes are seen (Mushtaq et al. 2017, Van den Bossche et al. 2010a)
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It has been reported that elevation of serum amylase and lipase activities is an important finding
in the diagnosis of natural and experimental acute pancreatitis cases, and the disease is
diagnosed based on the increase in these enzymes (Cridge et al. 2022, Mushtaq et al. 2017, Van
den Bossche et al. 2010a, Van den Bossche et al. 2010b). However, plasma amylase activity
may increase in pancreatitis, as well as in intestinal obstructions, perforated duodenal ulcers,
intestinal infarction and torsion (Schaer, 1991b) and kidney disorders (Schaer, 1991a).
Increases of threefold in serum amylase activity and twofold or more in serum lipase activity
are indicative of acinar cell destruction in the pancreas, although it is not pathognomonic (Hall
etal., 1988).

Due to the limitations of the traditional golden standard, histopathology, diagnosis has relied
on clinical criteria as an alternative gold standard and this includes measurement of canine
pancreatic lipase immunoreactivity (cPLI). It has been proven over the decade that the PLI
assay development, analytical validation, and evaluation is very useful for the diagnosis of
pancreatitis in both dogs and cats. Canine pancreatic lipase immunoreactivity (cPLI) is reported
to have variable sensitivity, ranging from 21 to 90.9%, whereas specificity ranges from 74.1 to
100% (Aupperle-Lellbach et al., 2020).

It is also noted that hyperlipidemia, serum alanine aminotransferase (ALT), aspartate amino-
transferase (AST) and alkaline phosphatase (ALP) activities increase (Abhilaasha et al. 2020,
Cridge et al., 2021, Mushtaq et al. 2017, Van den Bossche et al. 2010a). Increased serum liver
enzyme activities ie, ALT, AST, ALP and y-glutamy| transferase (GGT) are frequent and likely
reflect secondary reactive hepatic changes or posthepatic cholestasis from pancreatic
inflammation compressing the common bile duct. Rarely, functional hepatic cholestasis
secondary to a cytokine response or excess fatty acids can alter bilirubin metabolism (Cridge et
al., 2021)

2.3. Radiologic Features

The most commonly used imaging techniques for assessing the pancreas in veterinary patients
are abdominal radiography and ultrasonography (Mushtaq et al. 2017). Ultrasonography is
more sensitive than radiography in diagnosing pancreatitis. Sensitivity and specificity of
abdominal ultrasonography has been shown to be highly operator-dependent and sensitivity has
been reported to be up to 68% in dogs (Holm et al. 2003, Mushtaq et al. 2017).

Typical ultrasonographic features consistent with acute pancreatitis; increased pancreatic
volume with a marked decrease in echogenicity (Testa et al. 2010), an increase in volume
measured as a pancreatic body exceeding 2.4 cm in diameter with significant anterior curvature
and surface irregularity (Johnson et al. 2014), due to fluid exudation decreased echogenicity
may result in significant heterogeneity in the parenchyma (Footitt et al. 2013) and displacement
of the adjacent transverse colon and/or stomach due to enlargement of the pancreatic volume
(Johnson 2005).

3. CONCLUSION, DISCUSSION AND RECOMMENDATIONS

Acute pancreatitis is caused by prematiire activation of pancreatic enzymes within the
acinarcells and is completely reversible. Most cases are idiopathic, but an underlying cause can
be present. It is probably an underestimated disease in both dogs and cats, because of unspecific
clinical symptoms and the absence of specific and sensitive tests (Van den Bossche et al.
2010a). The recognition that canine AP has serious sequelae (e.g. systemic inflammatory
response syndrome, multiple organ dysfunction, death), which may parallel the clinical course
in humans, has prompted investigators to seek and evaluate new prognostic markers and
treatment modalities for possible use in dogs (Holm et al. 2003,
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The reported mortality rate for AP in dogs ranges from 27% to 58% (Mushtaq et al. 2017).
Complete blood count, serum biochemistry and urinalysis are preferred to evaluate AP
complications and evaluate the general condition of the patient, and other laboratory tests
should be used for definitive diagnosis due to the high sensitivity and specificity of pancreatic
lipase immunoreactivity (PLI). It is currently the most reliable test in both dogs and cats
(Aupperle-Lellbach et al 2020, Mushtaq et al. 2017, Van den Bossche et al. 2010a, Van den
Bossche et al. 2010Db).

Advances in diagnostic imaging modalities are also likely to aid in the assessment of canine
AP. As ultrasonographic, CT, and MRI capabilities become more widely used and our ability
to correlate abnormalities detected with specific pathological changes improve, diagnostic
imaging may play a greater role in the management of AP in dogs (Holm et al. 2003).

Given the lack of a single diagnostic gold standard and limited agreement between any single
diagnostic modality and clinical reference standard, integration of clinical findings, imaging
results, lipase assays, and cytologic or histopathologic findings, where available, will provide
optimal diagnostic results (Cridge et al., 2021). Future studies evaluating the diagnostic
performance of any assay or imaging modality in AP should utilize blinded assessment of data
and should specify in detail the nature of the clinical reference standard utilized, including the
sampling timeline and duration of clinical findings (Cridge et al., 2022). By combining the
clinical signs, physical examination findings and laboratory test results, most cases can be
readily diagnosed, which aids in rapidly initiating a correct therapy (Mushtaq et al. 2017).
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ROVE BEETLES (COLEOPTERA: STAPHYLINIDAE) AS BENEFICIAL INSECT
GROUP ON AGRICULTURAL AREAS

Senem OZDEMIR TURKMEN

Dr., Hacettepe University, Faculty of Science, Department of Biology, Entomology,
0000-0003-0343-7913

Abstract

Rove beetles-Staphylinidae (Coleoptera), is one of the most speciose animal groups in the
world. They are one of the most important soil components in terms of activity and abundance
in agricultural areas. Most of the staphylinids are predators without specific preferation and
feed on various soil arthropods. They are mostly found in moist habitats as riverbanks,
leaf/forest litter and they can also be found on decomposing animal matter. Moreover, they
occur in a wide variety of habitats, found in almost every semi-natural and man-made habitat
and form an important part of the soil fauna. This is making them a potential bioindicator and
they can be used as bioindicators of the environmental status and human influence on
ecosystems.

In order to be able to use them as bioindicators, the community structure and species diversity
should be determined. They can be collected by different kinds of traps or taking soil quadrat
sampling. In order to compare different biotopes, collecting should be done on a yearly basis in
agricultural areas.

In agricultural fields, species composition is influenced by biotopes, different types of crops
and soil humidity and these natural factors have much more influence on several agricultural
measures as tillage, pesticide usage, fertilizers etc. This study is based on the review about the
potential use of staphylinids in agricultural areas. Species composition, abundance, species
richness and activity are various parameters which can be detected and affected by several
human made or natural factors and could be used to compare in studies. While examining
staphylinid communities in different agricultural areas these parameters could be used in
determination of the effect of land-use in agricultural settlements.

As a result, staphylinids can be used as bioindicators of changing status of agricultural areas
and human effect. They are widely distributed in quite a variety of habitats and species
composition is affected by several natural or man-made factors. In contrast, potential species
determination which could be used in the field should be made cautiously because since they
are widely distributed, they have fewer specific preferences and this means having more ability
to adapt changed conditions.

Keywords: Rove beetles, Staphylinidae, Coleoptera, Bioindicator, Agricultural
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THE ROLE OF INFLAMMATORY CYTOKINES IN THE PROTECTIVE EFFECT
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Ozet

Asil tendinopati (AT) daha ¢ok atletlerde karsilagilan asir1 kas kullanmaya bagli bir patolojidir.
Ipek serisin, antiinflamatuvar, antioksidan etkinligi, kollajen sentezini arttirdigi ve yara
iyilesmesi lizerine etkileri bilinen dogal, kolay ulasilabilir, ucuz, biyolojik olarak uyumlu bir
biyomateryaldir. Bu ¢alismada; Tip I Kollajenaz enzimi ile AT modeli olusturulan sicanlarda
AT patogenezinde dnemli rol oynayan inflamasyonun azaltilmasi iizerinde serisinin etkisinin
incelenmesi ve bu etkinliginin diklofenak sodyum ile karsilagtirilmasi amaglanmistir. Bu
caligma, Pamukkale Universitesi Tip Fakiiltesi Deney Hayvanlar1 Yerel Etik Kurulu tarafindan
onaylanmistir. Deneysel AT modeli tip 1 kollajenaz ile olusturulmustur. Deneysel AT modeli
olusturulduktan sonra siganlar (12-16 haftalik, 250-300 g, 40 adet Spraque Dawley erkek)
rastgele 5 gruba ayrilmistir. K grup: Kontrol; AT grup: AT Kontrol; ATN grup: AT+NSAII
(Diklofenak sodyum); ATS grup: AT+Serisin; ATSN grup:AT+serisin+NSAII. Serisin 3. ve 6.
giinlerde 100 pl (0,8 g/kg/mL) intratendindz olarak, Diklofenak Sodyum ise 14 giin boyunca
giinde 2 kez 1 mL (1,1 mg/kg) gavaj ile oral olarak uygulanmistir. AT modelini takiben 4 hafta
sonra (tedaviden 2 hafta sonra) anestezi (ketamin+tksilazin) altindaki tiim sicanlar sakrifiye
edilmis ve abdominal aortadan kan ornekleri alinmigtir. AT’ de serisin inflamasyon {izerine
etkisini aragtirmak i¢in serum Orneklerinde ticari kit kullanilarak tiimor nekroz faktorii-o (TNF-
o) ve Interlokin-10 (IL-10) seviyeleri ELISA yontemi ile incelenmistir. Serum TNF-o diizeyi
AT kontrol grubunda K grubuna gore anlamli derecede yiiksek bulunmustur (P =0.012). Tiim
tedavi gruplarinda serum TNF-a diizeyi AT grubuna gore azalirken, ATS grubunda istatiksel
olarak anlamli diizeye ulasmistir (P =0.01). Serum IL-10 diizeyi ise AT kontrol grubunda K
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grubuna gore istatiksel olarak azalma tespit edilmistir (P =0.006). Tiim tedavi gruplarinda
serum IL-10 diizeyi AT grubuna gore artarken, ATS grubunda istatiksel olarak anlamli diizeye
ulastigr goriilmistir (P =0.001). Bu calismada deneysel AT sican modelinde serisin
kullaniminin proinflamatuar sitokin olan TNF-a’y1 azalttig1 ve anti-inflamatuar sitokin olan IL-
10’u arttirdigr gosterilmistir. Ayrica tedaviye diklofenak sodyum eklenmesinin serisinin
inflamatuar etkinligini antagonize ettigi belirlenmistir. Sonuglar, dogal ve etkin bir bilesik olan
serisinin  anti-inflamatuvar  etkinligi nedeniyle AT tedavisinde yer alabilecegini
diistindiirmektedir.

Anahtar kelimeler: Serisin, Asil Tendinopati, TNF-a, IL-10
Abstract

Achilles tendinopathy (AT) is a pathology, mostly seen in athletes, and occurs as a result of
excessive use of the tendon. Silk Sericin is a natural, inexpensive, easily accessible,
biocompatible biomaterial. It is known that sericin has antioxidant, anti-inflammatory activity,
also increases collagen synthesis and has positive effects on wound healing. In this study, we
aimed to examine the effect of sericin on the reduction of inflammation in AT model induced
with type-1 collagenase and to compare the effectiveness with diclofenac sodium. This study
was approved by Pamukkale University Faculty of Medicine Experimental Animals Local
Ethics Committee. Experimental AT model was induced with type-1 collagenase and rats (12-
16 weeks old, 250-300 g, 40 Spraque Dawley males) randomly divided into 5 groups.
K:Control;  AT:AT  Control;  ATN:AT+Diclofenac  sodium;  ATS:AT+Sericin;
ATSN:AT+sericintNSAIL. On the 3rd and 6th days,100 pl of sericin (0.8 g/kg/mL) was
administered intravenously, and 1 mL Diclofenac Sodium (1.1 mg/kg) was administered orally
by gavage twice a day for 14 days. After 4 weeks (2 weeks after treatment) following the AT
model, the rats were sacrificed and blood samples were drawn from abdominal aorta. To
investigate the effect of sericin on inflammation in AT, serum tumor necrosis factor-o. (TNF-a)
and Interleukin-10 (IL-10) levels were analyzed by ELISA method using a commercial Kit.
Serum TNF-a level was found to be significantly higher in the AT group than in the K group
(P =0.012). While serum TNF-a level decreased in all groups vs AT group, it reached a
statistically significant level in the ATS group (P =0.01). The serum IL-10 level was statistically
decreased in the AT group vs the K group (P =0.006). while the serum IL-10 level increased in
all groups vs the AT group, but it reached a statistically significant level in the ATS group (P
=0.001). In this study, it was shown that the use of sericin has decreased the proinflammatory
cytokine TNF-a and increased the anti-inflammatory cytokine IL-10 in the experimental AT rat
model. It was also determined that adding diclofenac sodium to the treatment antagonizes the
inflammatory activity of sericin.The results suggest that sericin, which is a natural and effective
compound, may be included in the treatment of AT due to its anti-inflammatory activity.

Keywords: Sericin, Achilles Tendinopathy, TNF-a, IL-10
1.GIRIS

Viicuttaki en biiyiik ve en gii¢lii tendon olan asil tendonu, diger tendonlara gore daha yiiksek
streslerle karsilagmasindan dolayi, insan viicudunda en sik travmaya ugrayan ve en sik riiptiire
olan tendonudur (Lantto, I.,vd, 2015). Asil tendinopatisi (AT) ise, daha cok atletlerde
karsilasilan asir1 kas kullanmaya bagli bir patolojidir. Etiyolojisinde asir1 kas kullanima,
tendonun yetersiz kanlanmasi, genetik, inflamasyon, boy, yas, cinsiyet, ve agirliktan
bahsedilsede nedeni kesin olarak bilinmemektedir (Ham P ve Maughan KL. 2012). Inflamatuar
stireclerin tendinopatinin baslangicina ve ilerlemesine katkida bulundugu giderek daha fazla
kabul edilmektedir (Dakin, S. G vd, 2014; Millar, N. L. Vd, 2017). Tendinopatili dokularda ¢ok
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sayida proinflamatuar sitokin (timér nekroz faktérii-o (TNF-a), Interlokin-1p (IL-1pB) ve
interferon-y tanimlanmistir (Hosaka,Y.vd, 2002). IL-1p ve TNF-a, hayvan tendon yaralanma
modellerinin erken evresinde artma egiliminde oldugu gosterilmistir (Morita, W vd, 2017). Bu
nedenle, yaral1 Asil tendonlarinda bu inflamatuar faktorlerin modiilasyonu son derece dnemli
hale gelmistir. IL-1B, siklooksijenaz-2 (COX-2) ve prostaglandin E2 gibi spesifik
proinflamatuar ajanlarin varligi, agri, kollajen liflerinin bozulmasi, kollajen tip I sentezi
inhibisyonu ve tendon rijiditesini azaltir, boylece onarim siirecini bozar ve tendonu tam
yirtilmalara kars1 daha duyarh hale getirir (Tsuzaki M vd, 2003, Qi J vd, 2006, Koshima H vd
2007). IL-10'un, spesifik kemokinlerin ekspresyonunu inhibe ederek enflamatuar hiicrelerin
hasar bolgelerine gogiinii engelledigi gosterilmistir. Bazi yazarlar, IL-10 asir1 ekspresyonunun,
normal iyilesme durumuna kiyasla eriskin iyilesme tendonunda enflamasyonun azalmasina ve
biyomekanik ve histolojik 6zelliklerin iyilesmesine yol agacagini 6ne siirmektedir (Ricchetti,
E. T vd, 2008).

Ipekbocegi kozasi (Bombyx mori), ipek serisin ve fibroin olmak iizere iki ana proteinden
olusur. Ipek proteinlerinin hidrolizi ile olusan amino asitler immiinoregiilator,
hipokolesterolemik, anti-oksidan, anti-diyabetik, anti-timor, anti-bakteriyel, anti-viral, gibi
cesitli biyolojik aktivitelere sahip oldugu gosterilmistir (Zhang vd 2011). Serisinin TNF-a ve
IL-1B gibi proinflamatuar sitokinleri inhibe ederek ve IL-4, IL-10 gibi anti-inflamatuar
sitokinleri artirarak inflamasyonu azalttig1 gosterilmistir (Aramwit, P. Vd 2009; Aramwit, P vd
2018). Ipek serisinin keratinositlerin ve fibroblastlarin biiyiimesini sagladigi, doku hasar
onarimi lizerine olumlu etkilere sahip oldugu, yara iyilesme siireci i¢in diizenleyici sitokinler
iiretmenin yani sira, ekstraselliiler matriks proteinlerinin liretimine katildigi gosterilmistir
(Gholipourmalekabadi vd, 2019).

Tendinopati tedavisinde Nonsteroid Antiinflamatuar ilaglar (NSAII) sik kullanilmaktadir
(Ribbans, W. J 2013). NSAII, siklooksijenaz-1 (COX-1) ve siklooksijenaz- 2 (COX-2)
enzimlerini inhibe ederek etki gosterirler (Zarghi, A., ve Arfaei, S., 2011). Diklofenak,
fenilasetik asit familyasina ait bir NSAII'dir ve antiinflamatuar etkiye sahiptir (Altman R vd,
2015). Bu etkisini prostaglandin-E2 (PGE2), prostasiklinler ve tromboksanlarin sentezini
azaltarak siklooksijenaz-1 (COX-1) ve siklooksijenaz-2 (COX-2) aktivitesinin inhibisyonu ile
gosterir (Todd P A,S., 1988). Diklofenak sodyumun; romatoid artrit, osteoartrit (osteoartroz),
juvenil romatoid artrit, ankilozan spondilit, bursit, tendinit, tenosinovit, miyozit, postravmatik
agr1 ve enflamasyon (burkulma, incinme, ¢esitli spor yaralanmalar1) gibi eklem dis1 romatizmal
hastaliklar gibi ¢esitli durumlarda etkili oldugu 6nceki calismalarda gosterilmistir (Baravalia
vd, 2011; Casalechi H.L.vd, 2014; Dohnert, M. B vd, 2015; Naterstad, 1. F vd,2018).

Serisinin doku onarimi/rejenerasyon ve anti antiinflamatuar etkinligini gosteren cesitli
caligmalar mevcut olmasina ragmen AT tedavisinde etkinligini gosterilmemistir. Bu ¢calismada,
AT patogenezinde onemli rol oynayan inflamasyonun azaltilmasinda serisinin roliiniin
arastirilmasi ve bu etkinliginin NSAII ile karsilastiriimas: amaclanmistir.

2. YONTEM

Calismamizda “Laboratuvar Hayvanlarmin Kullanilmasi ve Bakimi Kilavuzunda” belirtilen
hiikiimlere uyulmus olup Pamukkale Universitesi Deney Hayvanlari Birimi Etik Komitesinden
08.08.2022 tarih ve 2022/06 sayili etik kurul onay1 alinmistir. Deney i¢in gerekli hayvanlar
Pamukkale Universitesi Deney Hayvanlari Laboratuvari’ndan temin edilmistir. Pamukkale
Universitesi Deney Hayvanlar1 Laboratuvari’ndan alinan 12-16 haftalik 250-300 g agirhigindaki
40 adet Spraque Dawley erkek sicanlar deney icin bir gece once ag¢ birakilmig, fakat suya
serbest¢e ulagsmalart saglanmistir. Deneysel AT modeli, genel anestezi (ketamine+ xylazine)
altinda hazirlanan tip 1 kollajenaz enzimi (her bir hayvan i¢in 30 ML hacminde (30 G) enjektorle
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tek seferde) sicanlarin sol peritendinous alanlarina intratendindz uygulanarak olusturulmustur.
Deneysel AT modeli olusturulduktan sonra sicanlar 5 gruba ayrildi ve tedavi prosediirii
baslatilmistir.

K Grup (Kontrol): Siganlarin herhangi tedavi uygulanmamustir.

AT Grup (AT kontrol): Sicanlara AT modeli olusturulmus, 100 pul PBS 3. ve 6. giinlerde
intratendindz olarak uygulanmistir.

ATN Grup (AT + Diklofenek Sodyum): Sicanlara AT modeli olusturulmus, 1 mL Diklofenak
Sodyum (1,1 mg/kg) giinde 2 kez 14 giin boyunca gavaj ile oral olarak uygulanmustir.

ATS Grup (AT + Serisin): Siganlara AT modeli olugturulmus, 100 ul (0,8 g/kg/mL) serisin 3.
ve 6. giinlerde intratendindz olarak uygulanmastir.

ATSN Grup (AT + Serisin + Diklofenak Sodyum): Siganlara AT modeli olusturulmus, 100 pl
(0,8 g/kg/mL) serisin 3. ve 6. giinlerde intratendin6z olarak, 1 mL Diklofenak Sodyum (1,1
mg/kg) giinde 2 kez 14 giin boyunca gavaj ile oral olarak uygulanmistir.

AT modelini takiben 4 hafta sonra (tedaviden 2 hafta sonra) tiim siganlarin siganlar genel
anestezi altinda (ketamine+ xylazine) dekapitasyon ile sakrifiye edilmis ve kanlar abdominal
aortadan alinarak santrifiij edilmistir. Elde edilen serum 6rnekleri ¢alisma giiniine kadar -80 °C
derin dondurucuda saklanmuistir.

AT’de serisin inflamasyon iizerine etkisini arastirmak ic¢in serum Orneklerinde ticari kit
kullanilarak TNF-o, ve IL-10 (BTLAB) seviyeleri ELISA yontemi ile incelenmis ve sonuglar
sirastyla ng/L ve pg/mL olarak ifade edilmistir.

Referans calismada elde edilen etki biytkliigiiniin kuvvetli diizeyde oldugu (d=1.22)
goriilmustiir. Bu diizeyde bir etki biiyiikligi elde edebilecegimizi (f=0.8) varsayarak ve
calisgmamiz 5 grup olacagindan yaptigimiz gii¢ analizi sonucunda, ¢alismaya en az 40 rat (her
grup i¢in en az 8§ rat) alindiginda %95 giiven diizeyinde %80 gii¢ elde edilebilecegi
hesaplanmistir. Toplamda 40 rat ile ¢alisma planlanmistir. Sonuglar ortalama + standart sapma
ylizde olarak verilmistir. Veriler SPSS 21.0 (IBM SPSS Statistics 21 software.) paket
programiyla analiz edilmistir. Parametrik test varsayimlari saglandiginda bagimsiz grup
farkliliklarin karsilastirilmasinda Tek YoOnlii Varyans Analizi; parametrik test varsayimlari
saglanmadiginda ise bagimsiz grup farkliliklarin karsilastiriimasinda Kruskal Wallis Varyans
Analizi (Post hoc olarak Bonferroni diizeltmeli Mann Whitney U testi) testi kullanilmistir. P
<0.05 istatiksel olarak anlaml1 olarak kabul edilmistir.

3. BULGULAR
Serum TNF-a Diizeyinin Belirlenmesi

Serum TNF-o diizeyi AT kontrol grubunda K grubuna goére anlamli derecede yiiksek
bulunmustur (P =0.012). Tedavi gruplarina bakildiginda tiim gruplarda serum TNF-a diizeyinin
AT grubuna gore azaldigi, ancak, ATS grubunda istatiksel olarak anlaml1 diizeye ulastig1 tespit
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edilmistir (P =0.01) (Sekil 1).
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Sekil 1: Serum TNF-a diizeyi (n=8, *: P <0.05 diizeyinde K grubundan fark; #: P <0.01
diizeyinde AT grubundan fark; Sonuclar Ortalama + standart sapma olarak verilmistir; K:
kontrol grubu; AT: AT kontrol grubu; ATN: AT+Diklofenak sodyum grubu; ATS: AT + serisin
grubu; ATSN: AT+ serisin +Diklofenak sodyum grubu).

Serum IL-10 Diizeyinin Belirlenmesi

Serum IL-10 diizeyi ise AT kontrol grubunda K grubuna gore istatiksel olarak azalma tespit
edilmigtir (P =0.006). Tedavi gruplarina bakildiginda tiim gruplarda serum IL-10 diizeyinin AT 141
grubuna gore artti81, ancak, ATS grubunda istatiksel olarak anlamli diizeye ulagtig1 goriilmiistiir

(P =0.001) (Sekil 2).
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Sekil 2: Deney gruplarinda serum IL-10 diizeyi (n=8, *: P <0.05 diizeyinde K grubundan fark;
#. P <0.01 diizeyinde AT grubundan fark; Sonuglar Ortalama + standart sapma olarak
verilmistir; K: kontrol grubu; AT: AT kontrol grubu; ATN: AT+Diklofenak sodyum grubu;
ATS: AT + serisin grubu; ATSN: AT+ serisin +Diklofenak sodyum grubu).

4. SONUC, TARTISMA VE ONERILER

IL10 (pg/mL)
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AT, agr, sislik ve fonksiyonel bozulma ile karakterize, diizensiz kollajen yapisi ile dejeneratif
bir siireci gosteren klinik bir sendrom olarak tanimlanmistir (Van Dijk, C. N.2011). AT ye
tendonda olusan dejeneratif degisikliklerin ve tendondaki gerim kuvvetini azaltan, tekrarli
mekanik yiiklerin neden oldugu gosterilmistir (Tallon, C.,2001). Son yillarda tendinopatinin
baslangicina ve ilerlemesine inflamatuar siireclerin katkida bulundugu diistiniilmektedir
(Dakin, S. G vd, 2014; Millar, N. L. Vd, 2017). TNF-a ve IL-1p gibi ¢ok sayida proinflamatuar
sitokinlerin tendinopatide rol aldigi ve IL-10 gibi anti-inflamatuar sitokinlerin tendonlarda
inflamasyonun azalmasina ve biyomekanik ve histolojik 6zelliklerin iyilesmeye yol agtigi
cesitli calismalarda gosterilmistir (Hosaka,Y.vd, 2002; Ricchetti, E. T vd, 2008). AT nin
patolojisi oldukca kompleks ve multifaktoriyel olmakla birlikte mekanizmasi tam olarak
aydinlatilamamistir (Xu, Y., & Murrell, G. A.2008). Tedavide konservatif (steroid
enjeksiyonlari, antienflamatuar ilaglar ve fizik tedavi) ve cerrahi olmak iizere iki ana yaklasim
icermesine ragmen tedavilerin etkinligi de sinirhidir (Kedia, M.,2014). Bu nedenle mevcut
uygulamalara yeni 151k tutabilen potansiyel tedavi alternatiflerini kesfetmeye ihtiyag¢ vardir.

Serisin, hidroksil, karboksil ve amino gibi gii¢lii polar yan gruplari bulunan 18 amino asitli bir
proteindir (Zhang, Y. Q. 2002). Serisinin, antioksidan, anti-inflamatuar, tirozinaz inhibisyonu,
antikoagiilasyon, antikanser aktiviteleri onceki ¢alismalarda gosterilmistir (Kato, N., Sato,
S.1998; Zhaorigetu, S., Sasaki, M 2001, Aramwit, P. Vd 2009). Son zamanlarda yapilan
caligmalar sonucu serisinin antiinflamatuar 6zellige sahip oldugunu ve kollajen sentezini
arttirdigin1 gosteren ¢esitli ¢alismalar mevcut olmasina ragmen AT tedavisinde etkinligini
degerlendiren herhangi bir ¢alisma literatiirde mevcut degildir.

Bu calismada serisinin inflamatuar etkinligi ticari TNF-a ve IL-10 kiti yardimiyla ELISA
yontemi ile degerlendirildi. AT grubunda kontrole gore serum TNF-a diizeyi anlamli derecede
yiiksek iken, serum IL-10 diizeyi anlamli derecede diisiik bulundu (P < 0.05). Serisin tedavisi
ile serum TNF-a diizeyi azalirken, IL-10 diizeyinde anlaml artig tespit edildi (P < 0.01). Bu
calisma ile AT tedavisinde de serisinin anti-inflamatuar etkinligi gosterildi. Ayrica serisinin
anti-inflamatuar etkinliginin diklofenak sodyum ile antagonize edildigi tespit edildi.

Sonuglar, dogal, etkin ve hasta uyumu agisindan daha avantajli bir bilesik olan serisinin anti-
inflamatuar etkinligi nedeniyle AT tedavisinde yer alabilecegini diisiindiirmektedir. Ayrica bu
caligmanin, ileriki klinik ve epidemiyolojik ¢alismalara yol gosterici oldugu kanisindayiz.
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KRONIK HASTALARDA HASTA GUCLENDIRME VE SAGLIK OKURYAZARLIK
DUZEYLERI ARASINDAKI ILISKININ DEGERLENDIRILMESI: ERZURUM iLI
ORNEGI

Merve AGLAMIS?Y, Yunus Emre OZTURK?
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Ozet

Kiiresellesen diinyada kronik hastaliklar ¢esitlilik kazanirken kronik hasta sayis1 artmaktadir.
Kronik hastaliklar kisilerin giinlik yasamlarinda dezavantaj saglamaktadir. Ayrica saglik
sistemleri i¢in ekstra kullanimlar ve maliyetler olusturmaktadir. Kronik hastaliklarin kisilerde
ve saglik hizmetlerinde olusturdugu olumsuz etkilerini asgari diizeye indirmek icin bu
hastaliklarin kisiler tarafindan kontrol edilebilir ve yonetilebilir olmasi gerekmektedir.
Alanyazinda bu hastaliga sahip kisilerin hastaliklar1 konusunda yeterli yetkinlige sahip
olabilmesi i¢in hasta giliclendirme ve saglik okuryazarligi kavramlar1 dikkat ¢ekmistir. Bu
arastirmanin amaci da kronik hastalig1 olan kisilerin hasta giiclendirme ve saglik okuryazarlik
ortalamalar1 arasindaki iliskinin incelenmesi ve degerlendirilmesidir. Uluslararasi alanyazinda
bu iki kavram arasindaki iliskiyi degerlendiren sinirli sayida arastirmaya rastlanmistir. Ulusal
alanyazinda ise iki kavram arasindaki iliskiyi inceleyen benzer bir arastirmaya rastlanmamastir.
Bu durumda bu arastirmanin alanyazin i¢in 6nem arz ettigini gostermektedir.

Calisma Erzurum sehrinde yasayan ve en az bir kronik bir hastalig1 olan 18 yas ve iistiindeki
kisileri icermektedir. Calismada amagh kolayda 6rnekleme yontemi kullanilmis ve bu ¢alisma
407 kronik hastanin katilimi gerceklesmistir. Calismaya dahil olan hastalara {i¢ kisimdan
meydana gelmis anket formu uygulanmistir. Elde edilen veriler SPSS programi ile analiz
edilmistir. Veriler lizerinde ¢esitli degiskenler ile bagimsiz gruplarda tek yonlii varyans analizi,
t-testi analizi ve korelasyon analizi yapilmistir.

Calisma sonucuna gore hasta giiclendirme ile saglik okuryazarligi arasinda pozitif yonli, orta
diizeyde ve anlamli bir iligki oldugu tespit edilmistir. Kisaca kisilerin hasta giiglendirme
ortalamas arttikca saglik okuryazarlik ortalamasi da artmaktadir seklinde de ifade edilebilir.
Alanyazinda ise hasta giliclendirme ile saglik okuryazarlig1 arasinda iligkinin olmadigini ortaya
koyan caligsmalarda tespit edilmistir. Ancak s6z konusu caligsmalarda bile bu iki kavramin
birbirinden ¢ok bagimsiz olmadiklarina vurgu yapilmistir. Bu ylizden hasta giiclendirme ve
saglik okuryazarlig1 kavramlarinin birbirini destekleyen iki kavram oldugu diistiniilmektedir.

Anahtar Kelimeler: Hasta giiclendirme, Kronik hastalik, Saglik okuryazarligt

** Bu calisma; Kronik Hastalarda Hasta Gii¢lendirme ve Saglik Okuryazarlik Diizeyleri
Arasindaki liskinin Degerlendirilmesi: Erzurum Ili Ornegi isimli yiiksek lisans tezinden
iretilmistir.
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Abstract

While chronic diseases gain diversity in the globalizing world, the number of chronic patients
is increasing. Chronic diseases provide disadvantages in people's daily lives. It also creates extra
uses and costs for health systems. In order to minimize the negative effects of chronic diseases
on individuals and health services, these diseases must be controllable and manageable by
individuals. In the literature, the concepts of patient empowerment and health literacy have
attracted attention so that people with this disease can have sufficient competence in their
diseases. The aim of this study is to examine and evaluate the relationship between patient
empowerment and health literacy averages of people with chronic diseases. A limited number
of studies have been found in the international literature evaluating the relationship between
these two concepts. In the national literature, no similar research has been found examining the
relationship between the two concepts. In this case, it shows that this research is important for
the literature.

The study included people aged 18 years and older living in Erzurum and having at least one
chronic disease.Purposeful convenience sampling method was used in the study and 407
chronic patients participated in this study A questionnaire consisting of three parts was applied
to the patients included in the study.The obtained data were analyzed with the SPSS program.
One-way analysis of variance, t-test analysis and correlation analysis were performed on the
data with various variables and independent groups.

According to the results of the study, it was determined that there is a positive, moderate and
significant relationship between patient empowerment and health literacy.In short, it can be
stated that as the average of patient empowerment increases, the average of health literacy
increases as well In the literature, it has been determined in studies that there is no relationship
between patient empowerment and health literacy.However, even in these studies, it was
emphasized that these two concepts are not very independent from each other. Therefore, it is
thought that the concepts of patient empowerment and health literacy are two concepts that
support each other.

Keywords: Patient empowerment, Chronic disease, Health literacy
1. GIRIiS

Diinyada kronik hastalik (bulasici olmayan hastalik) c¢esidinin ve bu hastaliklar1 tasiyan kisi
sayisiin giderek artmasi kiiresel bir tehlike haline gelmistir (Aydemir ve Cetin, 2019; Hopkins
vd., 2021). Ozellikle kronik hastaliklar diinyada énde gelen &liim sebebi haline gelmistir ve bu
durumda saglik sistemlerini olumsuz bir sekilde etkilemektedir (Clark, 2003; Aydemir ve Cetin,
2019; Ahmadzadeh vd., 2021). Bu yiizden giiniimiizde kronik hastaliklarin kisiler tarafindan
kontrol edilebilmesi 6nem arz eden bir konu haline gelmistir. Alanyazinda ise kisilerin kronik
hastaliklarin1 yonetebilmesine yardimci olacak iki kavram giindeme gelmektedir. Bunlar hasta
giiclendirme ve saglik okuryazarlig1 kavramlaridir.

Hasta giiclendirme, hastanin kendi yagamindan sorumlu olma kapasitesinin farkina varmasina
ve bu kapasitesini arttirmasina katki saglamay1 ifade etmektedir (Funnell ve Anderson, 2004;
Agner ve Braun, 2018; Acufa Mora vd., 2018; Kaya ve Isik, 2019). Saglik okuryazarlig1 ise
kisilerin saglik kararlarimi verebilmesi icin saglik bilgilerine erisebilmesi, anlayabilmesi,
yorumlayabilmesi ve kullanabilmesi i¢in gerekli olan biligsel ve sosyal becerileri ifade

146



ASES Ill. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE
OCTOBER 14-16, 2022, Canakkale, Tiirkiye
CONFERENCE BOOK

etmektedir (Gorczynski vd., 2020; Zhong vd., 2021; Duplaga ve Grysztar, 2021; Jeihooni vd.,
2021; Curtis vd., 2021). Bu tanimlar dogrultusunda da bu kavramlarin birbirinden bagimsiz
olmadig1 aksine birbirini destekler nitelikte oldugu diistintilmektedir.

Hastalarin giliclendirilmesinin veya saglik okuryazarlik diizeylerinin yiikseltilmesinin hem
hastaya hem saglik calisanlarina hem de saglik sistemlerine ortak faydalari bulunmaktadir.
Ornegin; hasta ve calisan memnuniyeti olusturmak, saglik hizmetlerinde kaynaklarin verimli
kullanilmasin1 saglamak, gereksiz saglik hizmeti taleplerini azaltmak, kronik hasta bakimini
kolaylastirmak, uyumlu ilag kullanimin1 arttirmak, saglik maliyetlerini ve saglik calisanlarinin
is ylkiini azaltmak, saglik sonuglarini iyilestirmek, sagligi gelistirmek vb. (Segal, 1998;
Funnell ve Anderson, 2004; Aujoulat vd., 2007; Kaya, 2018; Lambrinou vd., 2019; Levin-
Zamir ve Bertschi, 2018; Baskaradoss 2018; Nguyen vd., 2020; Spring, 2020; Mullan vd., 2017
Koduah vd., 2021; Bakker vd., 2021; Jeihooni vd., 2021; Svendsen vd., 2020; Fretian vd.,
2020). Bu 6rneklerden hasta giiclendirme ve saglik okuryazarligi kavramlarinin saglik hizmeti
kurumlari, saglik hizmeti alicilar1 ve saglik hizmeti sunuculari i¢in 6nemli oldugu
goriilmektedir.

Bu aragtirma ile kronik hastaliklar i¢in 6nemli olan hasta giiclendirme ve saglik okuryazarligi
kavramlaria dikkat ¢ekilmek istenmistir. Bunun icin asgari bir tane kronik rahatsizlig1 olan
kisilerin hasta giiclendirme ile saglik okuryazarlik ortalamalar1 arasindaki iliskiyi
degerlendirmek amaclanmistir. Boylece iki kavram arasindaki iliskiyi degerlendiren sinirh
sayidaki uluslararasi kaynaklara katki saglamak istenmistir. Ayrica ulusal kaynaklar arasinda
bu iki kavramu iligkilendiren bir arastirmaya rastlanmamis olmasinin konunun énemini ortaya
koydugu diistiniilmektedir.

2. GEREC VE YONTEM

Arasgtirmanin evrenini Erzurum ilinde yasayan en az bir kronik hastaliga sahip 18 yas ve iizeri
kisiler olusturmaktadir. Ancak mevcut hastaliklara iliskin gerekli olan istatistiki bilgilere
rastlanmadig1 i¢in arastirma evreni olarak Erzurum ilinde yasayan 18 yas ve lizeri kisiler kabul
edilmis ve 526.473 kisi olarak belirlenmistir (TUIK, 2018). Arastirmada %95 giiven araliginda
evreni asgari diizeyde temsil edecek Orneklem sayisi 246 kisi seklinde belirlenmistir. Bu
arastirmada ise 407 kisiye ulasilarak s6z konusu 6rneklem biiyiikliigline ulagilmistir. Ayrica
aragtirmada kronik hastaliklar; Diyabet, KOAH, Astim, Hipertansiyon, Kolesterol ve Kalp
Damar Hastaliklar1 olarak sinirlandirilmistir. Bu simirlamada Tiirkiye Hanehalki Saglik
Aragtirmast: BOH larin Risk Faktorleri 2017 yili verilerinden, Tiirkiye 2018 Saglik Istatistikleri
Yilligindan, Tiirkiye 2019 Saghk Istatistikleri Yilligindan ve DSO’niin “Kiiresel Saglik
Tahminleri ve Onde Gelen Oliim ve Sakatlik Nedenleri” ¢calismasindan yararlanilmustir.

Arastirmada veriler amagl kolayda ornekleme yontemi ile tanimlayici olarak 20.02.2021-
10.07.2021 tarihleri arasinda goniilliilk esasinda yiiz ylize goriisme ve ¢evrimigi olarak elde
edilmistir. Arastirmada nicel arastirma deseni kullanilmis, veri toplama araci olarak da anket
yontemi kullamlmustir. Calismada yer alan anket formu ii¢ boliimden olusmaktadir. ilk béliimde
katilimcilarin - demografik ve sosyal bilgilerine yer verilmistir. Ikinci béliimde hasta
giiclendirme diizeyini 6lgmek i¢in hasta giiclendirme Olgegi ve iiclincii boliimde saglik
okuryazarlig1 diizeyini 6l¢mek icin saglik okuryazarlig1 6lgegi bulunmaktadir.

Arastirma verilerinin istatistiksel analizi i¢in SPSS 22.0 paket programindan yararlanilmistir.
Arastirmada veriler lizerinde tanimlayic istatistikler, bagimsiz gruplarda tek yonlii varyans
analizi (tiim degiskenler i¢in homojen dagilimlar tek tek degerlendirilmis ve buna gore
arastirmadaki tek yonlii varyans analizleri scheffe testi veya Dunnet T3 testi ile incelenmistir),
bagimsiz gruplarda t- testi ve pearson korelasyon analizi yapilmistir. Verilerin analizi
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yapilmadan 6nce normal dagilima uyup uymadig: test edilmis ve her iki 6lgegin de normal
dagilima uydugu tespit edilmistir.

Arastirmada kullanilacak hasta giliglendirme 6l¢egi (2012 yilinda Small tarafindan gelistirilen,
2018 yilinda Kaya ve Isik tarafindan Tirkce gegerlilik ve giivenilirligi yapilan) ve saghk
okuryazarlig1 6lgegi (2016 yilinda Okyay ve arkadaslar tarafindan gelistirilen Tiirkiye Saglik
Okuryazarlig:1 Olgegi) icin Tiirkce gecerliligini ve giivenilitligini yapan kisiler ile elektronik
posta yoluyla irtibat kurularak gerekli izin alinmistir. Ayrica arastirmanin yiiriitiilebilmesi i¢in
Selguk Universitesi Saglik Bilimleri Fakiiltesi Girisimsel Olmayan Klinik Arastirmalar Etik
Kurulundan 27.01.2022 tarihli ve 04 sayili karari ile etik kurul izni alinmistir.

3. BULGULAR

Bu boliimde aragtirmanin 6rneklem grubuna ait demografik bilgilere ve arastirma verilerinin
uygun istatistiksel yontem ve analizi sonucunda ortaya ¢ikan bulgulara deginilmistir.

Tablo 1

Katilimeilarin tanimlayict 6zelliklerine iligskin bulgular

Ozellikler n %
Cinsiyet Kadin 205 50,4
Erkek 202 49,6
Calisma Calistyor 232 57
Durumu Calismiyor 175 43
18-34 107 26,3
Yas 35-50 121 29,7
51-64 88 216

65veuzeri 91 224

Yillik Ortalama 0-7 174 42,8
Saghk Kurulusuna 8-14 132 324

Gitme 15vetuzeri 101 24,8

Toplam 407 100

Tablo 1’de yer alan sosyo-demografik verilere gore arastirmaya katilan kronik hastaligi olan
hastalarin %50,4’1 kadindir ve katilimcilarin sadece %57’si herhangi bir iste ¢alismaktadir.
Ayrica katilimceilarin %26,3°1 18-34 yas arasinda, %29,7’si 35-50 yas arasinda, %21,6’s1 51-
64 yas arasinda ve %22,4’1 65 ve lizeri yas araligindadir. Yine bu tabloya gore katilimcilarin
%42,8’1 0-7 kez araliginda, %32,4’1 8-14 kez araliginda ve %24,8’1 15 kez veya daha fazla
yillik ortalama saglik kurulusuna gitmektedir.

Tablo 2
Katilimeilarin sahip oldugu kronik hastaliklara iligkin bulgular
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Kronik Hastalik Tiirii n %

Diyabet Mellitus 13519,8
KOAH 41 6,0

Astim 107 15,7
Hipertansiyon 16824,6
Kolesterol 11516,9

Kalp Damar Hastaliklar1116 17,0

Toplam 682100,0

Tablo 2’de Katilimcilarin sahip oldugu kronik hastaliklara iliskin verilere yer verilmistir.
Buradaki verilerde katilimer sayisinin toplami orneklem sayisini gegmektedir. S6z konusu
durum ise verilerin ¢oklu yanit seklinde toplanmasindan kaynaklanmaktadir. Bu veriler 1s18inda
katilmcilarin  %19,8’inin  Diyabet, %6’sinin  KOAH, 9%15,7’sinin  Astim, %24,6’sinin
Hipertansiyon, %16,9’unun Kolesterol ve %17 sinin Kalp ve Damar Hastaliklarina sahip
oldugu goriilmektedir.

Tablo 3

Cinsiyet n Oort SS T p

Kadin 205 | 3,60 | 0,59
Hasta Giiclendirme Diizeyi 3,072 | 0,007
Erkek 202 | 3,42 | 0,63

Kadin 205 | 2,51 | 0,72
Saghk Okuryazarhk Diizeyi 0,019 | 0,985
Erkek 202 | 2,51 | 0,64

Katilimeilarin hasta giiclendirme diizeyi ve saglik okuryazarlik diizeyinin cinsiyet degiskenine
gore incelenmesi

Tablo 3’e gore T testi analizi sonucunda cinsiyet degigkeni ile hasta gili¢lendirme ortalamasi
arasinda anlamli bir fark tespit edilmistir (t=3,072; p<0,05). Ancak cinsiyet degiskeni ile saglik
okuryazarlik diizeyi arasinda anlamli farklilik olmadig: belirlenmistir (t=0,019; p>0,05).

Tablo 4

Katilimeilarin hasta giiclendirme diizeyi ve saglik okuryazarlik diizeyinin ¢alisma durumu
degiskenine gore incelenmesi

Calisma Durumu n Oort SS t p

Calistyor 232 | 3,54 | 0,60
Hasta Gii¢lendirme Diizeyi 1,057 0,291
Calismiyor 175 | 3,47 | 0,64
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Calistyor 232 | 2,58 | 0,65

Saghk Okuryazarhk Diizeyi 2,345 | 0,019
Calismiyor 1751 2,42 | 0,72

Tablo 4’de T testi analizi sonucuna gore hasta giiclendirme Ol¢ek ortalamasi ile hastanin
caligma durumu arasinda anlamli farklilik olmadigi gozlemlenirken (t=1,057; p>0,05), saglik
okuryazarlik 6lgek ortalamasi ile hastanin ¢aligma durumu arasinda anlamli bir farklilik oldugu
gbzlemlenmistir (t=2,345; p<0,05).

Tablo 5

Katilimcilarin hasta giiclendirme ve saglik okuryazarlik durumlarinin yas gruplarina gore
incelenmesi

Yas Post-Hoc (Scheffe* veya Dunnett T3

Arahgi n Ort SS F Testi)

18-341 107 3,68 0,55
Hasta 35-502 121 3,50 0,58 4,661 0,003 1>4
Giiclendirme 51-64° 88 3,48 0,60

65 ve 91 335 0,71

tizerit

18-341 107 2,69 0,70
Saghk 35-502 121 2,54 0,58 8,015 0,000 1,2,3>4*
Okuryazarhg 51-64° 88 255 0,64

65 veiizeri* 91 223 0,74

Tablo 5’ de bagimsiz gruplarda tek yonlii varyans analizine gore; hasta gii¢lendirme ortalamasi
ile yas degiskeni arasinda anlamli farkliliklar oldugu tespit edilmistir (F=4,661; p<0,05). Ayrica
katilimcilarin saglik okuryazarlik diizeyi ortalamasi ile yas degiskeni arasinda da anlamli
farklilik tespit edilmistir (F=8,015; p<0,05).

Tablo 6

Katilimcilarin hasta giiclendirme ve saglik okuryazarlik durumlarinin yillik ortalama saglik
kurulusuna gitme sayis1 degiskenine gore incelenmesi

150



ASES Ill. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE
OCTOBER 14-16, 2022, Canakkale, Tiirkiye
CONFERENCE BOOK

Yilhk Post-Hoc (Scheffe* veya Dunnett
Ortalama n Ort SS F p T3 Testi)
Saghk
Kurulusuna
Gitme

Hasta 0-71 174 3,58 0,60

Giiclendirme  8-14? 132 349 056 2,259 0,106 _*
15 ve iizeri® 101 3,42 0,71

Saghk 0-7* 174 2,66 0,63

Okuryazarhg 8-142 132 2,49 0,67 8,891 0,000 1>3*
15 ve iizeri® 101 2,30 0,74

Tablo 6’da bagimsiz gruplarda tek yonlii varyans analizine gore hasta giiclendirme ortalamasi
ile y1llik ortalama saglik kurulusuna gitme sayis1 degiskeni arasinda anlamli farklilik olmadig:
edilmistir (F=2,259; p>0,05). Katilimcilarin saglik okuryazarlik diizeyi ortalamasi ile yillik
ortalama kac¢ kez saglik kurulusuna gitme degiskeni arasinda ise anlamli farklilik tespit
edilmistir (F=8,891; p<0,05).

Tablo 7

Katilimeilarin hasta giliglendirme ve saglik okuryazarlik ortalamalarinin hastalik tiirlerine gore
incelenmesi

Kronik hastaliklar ot SS F p

Diyabet Mellitus 3,58 0,68
KOAH 3,39 0,62
Astim 3,54 0,53
Hasta Giiclendirme Diizeyi 1,016 0,331
Hipertansiyon 3,51 0,67
Kolesterol 3,44 0,64

Kalp Damar Hastaliklar1 3,34 0,63

Diyabet Mellitus 2,50 0,74
KOAH 2,35 0,58
Saghk Astim 2,47 0,68 0,840 0,512

Okuryazarhk Hipertansiyon 2,45 0,73

151



ASES Ill. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE
OCTOBER 14-16, 2022, Canakkale, Tiirkiye
CONFERENCE BOOK

Diizeyi Kolesterol 2,38 0,70

Kalp Damar Hastaliklar1 2,48 0,61

Tablo 7’de bagimsiz gruplarda tek yonli varyans analizi sonucunda katilimcilarin hasta
giiclendirme ortalamalar1 ile hastalik tiirleri arasinda anlamli farklilik tespit edilememistir
(F=1,016; p>0,05). Ayrica katilimcilarin saglik okuryazarlik diizeyleri ile hastalik tiirleri
arasinda da anlamli bir fark olmadig1 gézlemlenmistir (F=0,840; p>0,05).

Tablo 8

Katilimcilarin hasta giiclendirme ve saglik okuryazarligi arasinda korelasyon analizi

Person Korelasyonu Hasta Giiclendirme Saghk Okuryazarhg:

Hasta Giiclendirme 1 0,571**

Saghk Okuryazarhg 0,571** 1

P=0,000 (Sig. 0,01)

Arastirmaya katilim saglayan kronik hastalarin hasta giiglendirme diizeyi ve saglik
okuryazarlig1 diizeyi puan ortalamalar: arasinda pearson korelasyon analizi yapilmistir. Sonug
olarak hasta giiclendirme ile saglik okuryazarligi arasinda pozitif yonli, orta diizeyde ve
anlamli bir iliski oldugu bulgusuna rastlanmistir (p<0,001; r=0,571).

4. TARTISMA

Arastirmaya katilan kronik hastalig1 olan hastalarin %50,4’1 kadindir ve katilimeilarin sadece
%357’si herhangi bir iste ¢aligmaktadir. Ayrica katilimcilarin %26,3°1i 18-34 yas arasinda,
%29,7’s1 35-50 yas arasinda, %21,6s1 51-64 yas arasinda ve %224’ 65 ve lizeri yas
araligindadir. Katilimcilarin %42,8’1 0-7 kez araliginda, %32,4’i 8-14 kez araliginda ve
%24,8’1 15 kez veya daha fazla yillik ortalama saglik kurulusuna gitmektedir.

Arastirmada hasta giiclendirme ve yas degiskeni arasinda anlamli farklilik oldugu ve yas
artttkca hasta gliclendirme ortalamalarinin azaldig1 goézlemlenmistir. Acufia Mora ve
arkadaslarinin (2019) arastirmasinda da hasta giiclendirme ile yas degiskeni arasinda bir iliski
oldugu gozlemlenmistir. Chiauzzi ve arkadaglarinin (2016) kronik hastalar {lizerinde yapmis
olduklar1 caligmada ise daha yash hastalarda daha yiiksek giiglendirme seviyelerinin oldugu
gbzlemlenmistir. Diger bir arastirmada ise bu arastirma ile benzer sekilde hasta giiglendirme
seviyesiyle yas degiskeni arasinda anlamli farklilik oldugu sonucuna ulasilmis ve yas arttikca
hasta gii¢lendirme ortalamasinin azaldigr bulgusuna rastlanmistir (Yilmaz vd., 2020). Bu
caligmada cinsiyet ile hasta giiclendirme diizeyi arasinda anlamli bir fark oldugu ve kadinlarin
hasta giiclendirme diizeylerinin erkeklerin hasta gii¢clendirme diizeylerinden daha ytiksek
oldugu ortaya koyulmustur. Small ve arkadaslarinin calismasinda (2013) ise cinsiyet faktorii ile
hasta giiclendirme arasinda anlamli bir farklililk g6zlemlenmemistir. Fakat Chiauzzi ve
arkadaslarinin (2016) arastirmasinda erkeklerin kadinlardan daha fazla hasta giiglendirme
seviyesine sahip oldugu bulgusuna rastlanmistir. Bu ¢alismada hasta giiclendirme ile hastalik
tirleri arasinda anlamli bir fark bulunamamistir. Kaya’nin (2018) calismasinda ise hasta
giiclendirme ile hastalik tiirleri arasinda anlamli bir fark oldugu tespit edilmistir. Bu farkin ise
astim, kalp hastaliklar1 ve birden fazla kronik hastaliga sahip olma durumlarindan
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kaynaklandig1r gozlemlenmistir. Yilmaz ve arkadaslarinin c¢alismasinda (2020) da kronik
hastalik tiirleri ile hasta giiclendirme ortalamasi arasinda anlamli bir farklilik gézlemlenmistir.
Bu farkliligin ise Tiroid ve KOAH hasta gruplarindan kaynaklandig: tespit edilmistir.

Arastirmada kronik hastaliga sahip hastalarin saglik okuryazarlik diizeyi ile yas degiskeni
arasinda anlamli farklilik goézlemlenmistir. Fakat bu arastirmada katilimcilarin saglik
okuryazarlik ortalamasi ile cinsiyet degiskeni arasinda anlamhi farklilik gézlemlenememistir.
Ancak katilimeinin saglik okuryazarlik ortalamasiyla ¢calisma durumu arasinda bir farklilik ve
herhangi bir iste calisanlarin saglik okuryazarlik ortalamasinin herhangi bir iste ¢alismayanlarin
ortalamasindan daha yiiksek oldugu goézlemlenmistir. Ciftci’nin ¢alismasinda (2015) saglik
okuryazarlik seviyesi ile yas degiskeni arasinda anlamli bir farklilik oldugu bulgusuna
rastlanirken cinsiyet ve kisinin ¢alisma durumu degiskenleriyle saglik okuryazarlik seviyesi
arasinda anlamli farklilik olmadig1 bulgusuna rastlanmistir. Gezer’in (2020) ¢alismasinda ise
yas degiskeni ile kisinin saglik okuryazarlik diizeyi arasinda anlamli farklilik olmadigi
gozlemlenmistir. Bir baska ¢alismada ise yas degiskeni ve saglik okuryazarlik seviyesi
arasinda anlamli farklilik oldugu sonucuna ulasiimistir (Inkaya ve Tiizer, 2018). Aym sekilde
Yesildal ve Kaya’nin ¢aligmasinda (2021) da yas degiskeni ve saglik okuryazarlik diizeyi
arasinda anlaml farklilik bulunmustur. Yine bu arastirma ile benzer sekilde Uysal ve Yildiz’in
caligmasinda (2021) ise cinsiyet degiskeniyle saglik okuryazarlik seviyesi arasinda anlamli bir
farklilik bulunamamistir. Bu arastirmada kronik kronik hastaliga sahip katilimcilarin saglik
okuryazarlik ortalamalar1 ile sahip olduklari hastalik tlirleri arasinda anlamli bir fark
bulunamamustir. Ikiigik ve arkadaslarmin 2020 yilinda yapmis olduklari ¢alismada ise saglik
okuryazarlig1 ile kisinin kronik hastaliga sahip olmasi arasinda anlamli bir fark bulunmustur.
Ayrica Kavuncuoglu’nun (2020) calismasinda da kisilerin kronik hastaliginin varlig ile saglik
okuryazarlik diizeyi arasinda bir iliski gozlemlenmistir.

Arastirmada kronik hastalarin hasta giiclendirme diizeyi ve saglik okuryazarlik diizeyi puan
ortalamalar1 arasinda yapilan analize gore hasta giliclendirme ve saglik okuryazarligi arasinda
anlaml1 bir iligski oldugu bulgusuna ulasilmistir. Theys ve arkadaslari ise ¢aligsmalarinda (2021)
hasta giiclendirmenin baz1 faktorlerle (saglik okuryazarligi, hasta merkezli bakim vb.) olan
iliskilerini aragtirmistir. Arastirma sonunda hasta gii¢lendirme ile saglik okuryazarlig1 arasinda
bir iliski oldugu belirlenmis ve yeterli diizeyde saglik okuryazarligina sahip olmanin hasta
giiclendirme miidahaleleri i¢in gerekli oldugu vurgusu yapilmistir. Guo ve arkadaslarmin
aragtirmasinda ise (2021) saghik okuryazarligi ile diyabetin kendi kendine yonetilmesi
degiskeni arasinda anlamli bir iligki oldugu bulgusuna rastlanmistir. S6z konusu diyabetin
kendi kendine yonetilmesi degiskeninin kronik bir hastaligin yonetilmesini (kronik hastalarin
giiclendirilmesini) ifade ettigi diisiiniiliirse bu degiskenlerin benzerliklerinin olabilecegi
diisiiniilmektedir. Nafradi ve arkadaslarinin 2018 yilinda yapmis olduklar1 ¢aligmada ise Sagligi
Giiglendirme Modeli’nin, saglik okuryazarlig1 diizeyinin ve hasta giiclendirme diizeyinin saglik
sonuglart lizerindeki etkilerini aragtirmiglardir. Arastirma sonucunda saglik okuryazarlig ile
hastalarin bagimsizligin1 destekleyen hasta gii¢clendirme arasinda anlaml bir iligki olmadigim
tespit etmislerdir. Ayrica calismada saglik okuryazarligi yiiksek ancak yetkilendirme
(gliglendirme) diizeyi diisiik olan katilimcilar daha iyi saglik durumu bildirmistir. Bu bulgu
sonucunda da arastirmacilar saglik okuryazarliginin hasta gii¢lendirmeden daha etkili bir
belirleyici oldugu ¢ikariminda bulunmakla birlikte saglik okuryazarligi olmadan yiiksek hasta
giiclendirmenin saglik durumu i¢in faydali olamayacagini belirtmislerdir. Boylece Nafradi ve
arkadaslar1 aragtirmasinda hasta giiclendirme ile saglik okuryazarligi arasinda bir iligki
olmadig1 bulgusuna rastlamis olmasma ragmen arastirmacilar bu iki kavramin birbirinden
bagimsiz kavramlar olmadiginin vurgusunu yapmistir. Camerini ve Schulz’un 2015 yilinda
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yapmis oldugu ¢aligmada da belirli bir kronik hastaliga sahip hastalarda saglik okuryazarligi ve
hasta yetkilendirilmesi arasinda anlamli bir iliski olmadig1 tespit edilmistir.

5. SONUC VE ONERILER

Bu arastirmada en az bir kronik rahatsizliga sahip kisilerin hasta giiglendirme ve saglik
okuryazarlik ortalamalar1 arasindaki iliskiyi degerlendirmek amaglanmistir. Arastirma
sonucunda hasta giiglendirme ile saglik okuryazarlik diizeyleri arasinda anlamli bir iliski oldugu
gbzlemlenmistir. Diger bir deyisle kronik hastalarin hasta giiglendirme ortalamasi yiikseldikce
saglik okuryazarlik ortalamasi da yiikselmektedir. Literatiirde ise bu iki kavram arasinda
iligkinin olmadigina dair bilgilere de rastlanmistir. Ancak bu calisma sonucuna ve genel
literatiir  bilgilerine dayanarak bu iki kavramin birbirini destekler nitelikte oldugu
distiniilmektedir. Arastirmadan elde edilen bulgulara ve genel olarak literatiir gézlemlerine
dayanarak su oneriler sunulmaktadir;

Ulkemizde yapilan saghk okuryazarhgimi gelistirme calismalarinin hasta giiglendirme
uygulamalari ile desteklenmesi gerektigi diisiiniilmektedir. Ozellikle yasli ve kronik hastaliga
sahip kisilerde saglik okuryazarlik ve hasta giiclendirme diizeylerini gelistirmeye yonelik
caligmalarin On test ve son test uygulamali olacak sekilde yapilmasi onerilmektedir. Kronik
hastaliklarin kisilerin giinlilk yasamina olan olumsuz etkisini azaltmak i¢in kronik hastaliga
sahip kisilerin herhangi bir iste calismasi veya ¢alismamasinin mevcut hastaliklarini nasil
etkilediklerine yonelik arastirmalar yapilarak s6z konusu olumsuz etkilerini azaltacak hasta
giiclendirme uygulamalarinin yapilmasi gerekli goriilmektedir. Gereksiz saglik kurumlarini
kullanmay1 azaltmak i¢inde kisilerin saglik kurumlarina gitme siklig1 ile saglik okuryazarligi
arasindaki iliski aragtirilip ¢esitli egitimsel miidahalelerin yapilmasi gerektigi diisiiniilmektedir.
Kisilerin saglik okuryazarlik ve hasta giiclendirme diizeylerini arttirmak i¢in 6zellikle kisilerin
erismesinin daha kolay oldugu birinci basamak saglik kuruluslarinda egitimsel miidahaleler
tesvik edilmelidir. Ayrica ililkemizde kronik hastaliklarda hasta giiclendirilmesine yonelik
randomize kontrollii caligmalara ve saglik okuryazarligi ile hasta giliglendirme arasindaki
iligkiyi arastiran calismalara rastlanmamistir. Bu eksikligin giderilmesine yonelik
arastirmalarin yapilmasi ulusal literatiirii hasta giiglendirme konusunda zenginlestirecegi
ongoriilmektedir.
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ATTITUDES AND RELATED FACTORS TOWARDS THE MENOPAUS PERIOD IN
WOMEN

KADINLARDA MENOPOZ DONEMINE YONELIK TUTUM VE ILiSKILi
FAKTORLER
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OZET

Menopoz, ovaryumlarin fonksiyonunu kaybetmesiyle birlikte kalici olacak sekilde ve
kendiliginden gergeklesen menstruasyon doneminin sona ermesi ile karakterize fizyolojik bir
olgu olarak karsimiza ¢ikmaktadir. Menopoz semptomlar1 dncelikle erken déonem ostrojen
yetmezliginin etkileri olarak ortaya c¢ikmakta, daha sonra orta ve ge¢ donem Ostrojen
yetmezliginin etkileri ile siire¢ devam etmektedir. Erken donemde psikolojik problemler, gece
terlemesi, dikkat kaybi, bas agrisi, ates basmasi, ¢arpinti, unutkanlik; orta donemde tirogenital
semptomlar ile birlikte genel konnektif doku atrofisine yonelik semptomlarin gériilmesi; uzun
donemde ise osteoporoz ve kardiyovaskiiler sorunlar olarak karsimiza ¢ikmaktadir. Kadinin
menopoza iligskin tutumu yasayacagi bu semptomlara hazir olmasi ve semptomlarin siddeti ile
iligkili bulunmustur. Yine algilanan sosyal destek, esin tutumu, yas, psikolojik ve
sosyoekonomik durum, meslek ve etnik koken gibi faktorlerinde menopoza yonelik tutum ile
iliskili olabilecegi bildirilmistir. Menopoz i¢in olumlu bir goriis sergileyen toplumlarda
kadinlarin menopoz semptomlarini daha hafif deneyimledigi belirtilmistir. Kadinlarin
menopozun fizyolojik bir kavram oldugunu anlamasi ve bu siireci olagan kabul etmesiyle
birlikte menopoz i¢in olumsuz duygularin degisebilecegi savunulmaktadir. Ciinkii literatiir
menopozun, artan 6z-farkindalik ve daha giiclii bir kisisel kimlik ile iliskili bir gelisim evresi
oldugu gorlisiinii  desteklemektedir. Menopoza yonelik tutum ile iliskilendirilen
degistirilebilecek bazi faktorlerin iyilestirilmesine yonelik deneysel caligmalarin yapilmasi
onemlidir.

Anahtar kelimeler: Menopoz, Tutum, Faktor
ABSTRACT

Menopause is a physiological phenomenon characterized by the end of the menstrual period,
which is permanent and spontaneous with the loss of function of the ovaries. The symptoms of
menopause first appear as the effects of early period estrogen deficiency, then the process
continues with the effects of mid- and late-term estrogen deficiency. Psychological problems
in the early period, night sweats, loss of attention, headache, hot flashes, palpitations,
forgetfulness; the appearance of symptoms of general connective tissue atrophy with urogenital
symptoms in the mid-term; In the long term, it appears as osteoporosis and cardiovascular
problems. The woman's attitude towards menopause was found to be related to her readiness
for these symptoms and the severity of the symptoms. It has also been reported that factors such
as perceived social support, spouse's attitude, age, psychological and socioeconomic status,
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occupation and ethnicity may be related to the attitude towards menopause. It has been stated
that women in societies with a positive view of menopause experience less menopausal
symptoms. It is argued that negative feelings about menopause can change as women
understand that menopause is a physiological concept and accept this process as normal.
Because the literature supports the view that menopause is a developmental stage associated
with increased self-awareness and a stronger personal identity. It is important to conduct
experimental studies to improve some of the modifiable factors associated with the attitude
towards menopause.

Key words: Menopause, Attitude, Factor

1. GIRIS

Menopoz, ovaryumlarin fonksiyonunu kaybetmesiyle birlikte kalici olacak sekilde ve
kendiliginden gergeklesen menstruasyon doneminin sona ermesi ile karakterize fizyolojik bir
olgu olarak karsimiza ¢ikmaktadir(Sowers ve ark., 2008; Gracia ve ark., 2005). Ulkemizde
kadinlarin menopoza girme yast 47-49 yaslar arasinda degisirken diinyada ortalama menopoz
yast 51 olarak bildirilmistir (Kurt & Arslan, 2020). Menopoz, kadinda iireme siirecinin
bitmesinin gostergesi oldugundan bazen "yasam degisikligi" olarak tanimlanabilmektedir
(Australasian Menopause Society, 2021).

Menopoz, hastalik degildir aksine saglikli bir kadinin yasaminda deneyimlemesi gereken
fizyolojik bir siire¢ olarak karsimiza ¢ikmaktadir (Kurt & Arslan, 2020). Fakat psikolojik ve
fizyolojik semptomlara bagli olarak kadinlar bu siiregte yasam kalitelerinde azalma
yasayabilmektedirler (Kurt & Arslan, 2020). Menopoz semptomlar1 dncelikle erken dénem
Ostrojen yetmezliginin etkileri olarak ortaya ¢ikmakta, daha sonra orta ve ge¢ donem Ostrojen
yetmezliginin etkileri ile slire¢ devam etmektedir. Erken donemde psikolojik problemler, gece
terlemesi, dikkat kaybi, bas agrisi, ates basmasi, ¢arpinti, unutkanlik; orta donemde tirogenital
semptomlar ile birlikte genel konnektif doku atrofisine yonelik semptomlarin goriilmesi; uzun
donemde ise osteoporoz ve kardiyovaskiiler sorunlar karsimiza c¢ikmaktadir (Makara-
Studzinska ve ark., 2014; Royal Collage of Nursing, 2020; Taskin, 2016).

Koyuncu (2015) arastirmasi sonucunda, kadinlarin %68.1°inin somatik, %74.8’inin psikolojik,
%38.1’1nin lirogenital semptomlar yasadigini bildirilmistir. Moon ve arkadaslar1 (2017) yapmis
olduklar1 ¢alismada, kadinlarda %84 oraninda ates basmasi, %80 oraninda gece terlemesi
bildirmistir. Kadinin menopoza iliskin tutumu yasayacagi bu semptomlara hazir olmasi ve
semptomlarin siddeti ile iligkili bulunmustur (Goneng, 2019).

Erbil ve Glimiisay (2018), sosyal destegin gii¢lii algilanmasininda menopoza yonelik tutumda
rol oynayabilecegi ve olumlu etkileyebilecegini bildirmistir. Sosyal destek mekanizmalari
insan1 fizyolojik ve psikolojik yonlerden olumlu sekilde etkileyen faktdrlerdir (Ozbey, 2012).
Menopoz siirecini yasayan kadinlarda destek mekanizmalar arttik¢ca, menopozal sikayetlerde
azalma egilimine girmektedir. Menopoz donemindeki kadinin partnerinden, dostlarindan ve
cevresinden destek almasi kadin1 olumlu yonde etkileyebilmektedir (Kokkaya ve Demirci,
2018). Parish ve arkadaslar1 (2019) genel olarak, erkeklerin eslerinin menopoz gegisinin
farkinda oldugunu ve semptom yonetimine iligkin kararlari etkileyebilecegini bildirmistir. Sun
ve arkadaglar1 (2017) eslerin alg1 ve tutumlarinin kadinlarin menopoz semptomlari ile iligkili
oldugunu belirtmistir. Szpak ve arkadaslar1 (2010) ve Papini ve arkadaslari (2002) de ¢iftlerin
yanitlarin1 toplayip karsilastirmis ve erkeklerin raporlarinin eslerinin gergek durumlariyla
tutarsiz oldugunu bulmuslardir; erkekler eslerinin menstruasyon déneminden habersizdir,
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eslerinin menopoz semptomlar1 kocalari tarafindan algilananlardan daha fazladir (Szpak ve
ark., 2010) Yine Giimiisay ve Erbil’in (2019) yaptig1 bir baska calismada Menopoz tutumu
olumsuz olan kadinlarin menopoza 6zgii yasam kalitesi fiziksel ve psikososyal alt alanlar1 ve
genel olarak menopoz yasam kalitesinin olumsuz etkilendigi belirlenmistir.

Calisma konusunda yapilan arastirmalar ise calisan kadinlarin, ¢aligmayan kadinlara gore
menopoza karst daha olumlu tutuma sahip oldugunu belirtmektedir(Akkuzu ve ark., 2009;
Batool ve ark., 2017). Yas konusunda ise ileri yasin menopoz dncesi yasa kiyasla menopoza
kars1 daha olumlu tutumlarla iliskili oldugu bildirilmistir (Papini ve ark., 2002). Bazi
caligmalarda egitimin menopoza yonelik tutumlar {izerinde etkili bir faktér oldugu bulunurken
(Akkuzu ve ark.,2009; Papini ve ark., 2002), bir baska caligmada egitim ile menopoza yonelik
tutumlar arasinda iliski bulunmamistir (Ghaderi ve ark., 2010). Zhang ve arkadaslarinin
(2019) yaptigi gcalisma, azinlik etnik kokeninde menars yasinin ve aile gelirinin bolgedeki ana
etnik kokene kiyasla 6nemli 6l¢iide daha diisiik oldugunu ve aile biiyiikliigiiniin ise azinlik etnik
kokeninde énemli Ol¢iide daha yiiksek oldugunu gostermistir. Psikolojik sikintilar vazomotor
semptomlar, yorgunluk ve viicut kompozisyonunun degismesi ile iligkili bulunmustur.
Vazomotor semptomlarla birlikte psikolojik semptomlar, menopoza karsi olumsuz tutumlarla
yonelik 6nemli bir baglantinin gostergesi olarak bildirilmistir(Ali ve ark., 2020).

Baska bir calismada ise, hem menopoz sonrasi kadinlarin hem de saglik hizmeti sunucularinin,
menopoza yonelik tutumlariin, kadinlarin menopozla ilgili deneyimlerinin olusumunda
onemli bir rolii olabilecegine inandiklarini bildirmistir (Gannon & Ekstrom, 1993). Jurgenson
ve arkadaglart (2014) ise menopoza karst olumsuz tutumlar ile yaslanma, menopoz
semptomlarinin baslangict ve siddeti arasinda giiglii bir iliski bulmuslardir. Erbil’in (2018)
yaptig1 calisma sonucunda ise dogal menopozun cerrahi olarak baslatilan menopoza kiyasla
menopoza yonelik tutumlar {izerinde olumlu bir etkisi oldugu bildirilmistir; bu durum dogal
menopoza sahip kadinlarin, cerrahi olarak baglatilan menopoza sahip kadinlara kiyasla
menopoza karst daha olumlu tutumlara sahip olduklarini gostermektedir. Menopoz siirecine
yonelik olumsuz tutumlarin ve depresif davranislarin olmasi cinsel fonksiyonlarlada olumsuz
yonde iligkili olabilmektedir (Jamali ve ark., 2016). Erbas & Demirel (2017) arastirma
sonuclarinda menopoza karsi gelistirilen tutumun cinsel yasam kalitesi ile iliskili oldugunu
belirtmistir. Ayrica kadinlarin menopoza yonelik olumlu tutum gelistirmesi ile cinsel yasama
yonelik kalitenin ylikselebilecegi bildirilmistir.

2. SONUC VE ONERILER

Kadinlarin menopozun fizyolojik bir kavram oldugunu anlamasi ve bu siireci olagan kabul
etmesiyle birlikte menopoz i¢in olumsuz duygularin degisebilecegi savunulmaktadir. Clinkii
literatlir menopozun, artan 6z-farkindalik ve daha giiclii bir kisisel kimlik ile iligkili bir gelisim
evresi oldugu goriisiinti desteklemektedir (Barth Olofsson & Collins, 2000). Menopoza yonelik
tutum ile iligkilendirilen degistirilebilecek bazi faktorlerin iyilestirilmesine yonelik deneysel
caligmalarin yapilmasi 6nemlidir.
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Ozet

Eklemeli imalat, geleneksel makinelerle (torna, freze vb.) isleme gibi ¢ikarmali iiretim
tekniklerinin aksine, malzemelerin ii¢ boyutlu model verilerinden parcalar imal etmek igin
genellikle iist liste katmanlar seklinde birlestirilme siirecidir. Metallere yonelik ¢ok sayida
eklemeli imalat teknolojisi de bulunmaktadir. Eklemeli imalat, birden fazla parca iiretimi ve
montajlama siireci gerektiren {irlinlerin tek seferde olusturmasini saglar. Ham madde ve
zamandan tasarruf saglamaktadir. Uriiniiniin yeniden tasarlanabilmesine imkan tanir. Eklemeli
imalat teknolojisinin en onemli uygulama alani li¢ boyutlu yazici teknolojisidir. Geleneksel
iretim yontemleriyle iiretilmesi miimkiin olmayan sekil ve parcalarin imalati kolaylikla
gergeklestirebilir. Ug boyutlu imalat teknolojisinden yararlanarak istenilen parca, istediginiz
sekilde ve herhangi bir fire/atik yaratmadan olusturabilir. Ug¢ boyutlu imalat teknolojisi sadece
prototip Uretimi i¢in degil, ayn1 zamanda metal parca iiretimi i¢in de kullanilabilmektedir.
Katmanli imalat, metal sac kaliplama isleminde hurdaya c¢ikan malzeme miktarinin
coklugundan dolay1 pahaliya mal olan dokiim, dovme ve talagh imalat pargalarinin yiiksek
fiyatlarina gore daha avantajhidir. Katmanli imalatta herhangi bir kaliba ihtiya¢ duyulmadan
parca iiretimi kolaylikla gergeklestirilebilir. Yaygin olarak kullanilan frezeleme, tornalama gibi
talaslt imalat metotlartyla bir par¢canin mekanik olarak kesilerek veya c¢ikarilarak iiretilmesi
islemleri zaman, par¢a ve maliyet kaybina neden olmaktadir. Giiniimiizde giderek popiilerlesen
iic boyutlu yazicilar ile saglanmaktadir. Boylelikle ortaya ¢ikarilmak istenen iiriin bir pargay1
eksilterek degil iirlinii ortaya ¢ikaracak optimum malzeme ile elde edilebilmektedir. Bu sayede
malzemeden tasarruf edilebilir, iiretim maliyetleri diistiriilebilir ve iriiniin en son kullanim
sekline daha cabuk ve kolay erisilebilir. Katmanli imalatin diger yontemlere gore genel
avantajlari, yliksek hassasiyet, yiiksek biyo-uyumluluk, yiiksek mekanik dayanim, tasarim
degisikligi sonucu iiriine sonradan ek yapilabilme 6zelligi, hasarlanan bdlgenin onarilabilir
olmasi, metal tozlarinin tekrarli kullanimi, ayn1 anda birden fazla iiriiniin elde edilebilirligi,
disiik isletim maliyeti, yiiksek yiizey kalitesi, diger iiretim yontemlerine daha hizl iiretime
doniistiiriilmesi seklinde siralanabilir. Eklemeli imalat ve 3 boyutlu yazici teknolojilerinin
uygulama alanlar1 havacilik ve uzay, enerji, tip, Ozellikle cerrahi implantlar ve dental
uygulamalar, otomotiv ve ulagim, tiiketici tirtinleri seklindedir.
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Anahtar kelimeler: Eklemeli imalat, ii¢ boyutlu yazic1 teknolojileri, siirdiirebilirlik, ileri imalat
yontemleri, makine miihendisligi.

Abstract

Additive manufacturing is the process of combining materials, often in layers, to manufacture
parts from 3D model data, as opposed to subtractive manufacturing techniques such as
machining with traditional machines (turning, milling, etc.). There are also many additive
manufacturing technologies for metals. Additive manufacturing enables products that require
multiple part manufacturing and assembly processes to be created in one go. It saves raw
material and time. It allows the product to be redesigned. The most important application area
of additive manufacturing technology is 3D printer technology. It can easily produce shapes
and parts that cannot be produced with traditional production methods. By utilizing 3D
manufacturing technology, the desired part can be created in the way you want and without
creating any waste. 3D manufacturing technology can be used not only for prototype
production, but also for the production of metal parts. Additive manufacturing is more
advantageous than the high prices of casting, forging and machining parts, which are expensive
due to the large amount of scrap material in the sheet metal molding process. In additive
manufacturing, parts can be produced easily without the need for a mold. The processes of
producing a part by mechanical cutting or removal by machining methods such as milling and
turning, which are widely used, cause time, part and cost loss. It is provided by 3D printers,
which are becoming increasingly popular today. Thus, the desired product can be obtained with
the optimum material that will reveal the product, not by reducing a piece. In this way, material
can be saved, production costs can be reduced and the final use of the product can be accessed
more quickly and easily. The general advantages of additive manufacturing over other methods
are high precision, high biocompatibility, high mechanical strength, ability to be added to the
product after design changes, repairability of the damaged area, repeated use of metal

powders, availability of more than one product at the same time, low operating cost., high
surface quality, faster conversion to other production methods can be listed as. Application
areas of additive manufacturing and 3D printing technologies are aerospace, energy, medicine,
especially surgical implants and dental applications, automotive and transportation, and
consumer products.

Keywords: Additive manufacturing, 3D printing technologies, sustainability, advanced
manufacturing methods, mechanical engineering.

1. INTRODUCTION

Additive (layered) manufacturing is a practical manufacturing method based on the principle
of superimposing layers created according to the three-dimensional (3D) geometric data of
objects using metal, plastic, composite and organic materials. Object is created by adding
material on top of each other. Almost none anymore. Almost all of the material used is
converted into objects. Rapid prototyping, a method that was previously used mostly for
prototype production, additive manufacturing was called by name. Later, technologies working
with similar logic were developed and these technologies transferred to desktop machines and
made available to large masses in homes and offices. The production methods on which these
technologies are based, are popularly known as 3D printing, the terms additive manufacturing
and rapid prototyping have also begun to be referred to as 3D printing.

The use of Additive Manufacturing (AM) with metal powders is a new and growing industry
sector and most of the leading companies in this field are located in Europe. This method is
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suitable for producing not only prototypes, as before, but also complex parts with finished
shapes from metal.

Additive manufacturing, known as rapid prototyping and three-dimensional (3D) printing, is
the traditional computer-aided Contrary to the chip removal principle in production, the
materials are combined and formed in layers production of free-form objects with complex
geometries based on the principle of superposition. It is a practical manufacturing method.

2. METHOD

There are three main useful method in 3D printing techniques. Stereolithography (SLA),
Specific laser sintering (SLS), Fuse Deposition Modelling (FDM). Stereolithography, It works
by a 3D printing technique called Vat Polymerization where a material called a photopolymer
gum specifically restored by a light source. Stereolithography (SLA) is the first modern 3D
printing measure. SLA printers dominate at delivering elevated levels of detail, smooth surface
completions, and tight resistances. The quality surface completions on SLA parts look decent.
It’s generally utilized in the clinical business and basic applications incorporate anatomical
models and microfluidics. In particular, an SLA printer utilizes mirrors, called galvanometers.
One is situated on the X-pivot, the other on the Y-hub. These point to the purpose of a laser
pillar across the tank of gum, specifically relieving and setting a cross-part of the item in the
forming  zone, developing it layer by layer (Ayan Y. 2018).

Figure 1. Stages of the SLA method.

SLA printing has gotten support from many assortments of ventures. A portion of these
incorporate auto, clinical, aviation, diversion, and furthermore to make different customer
items. Printers that are used are Vipers, ProJets, and iPros 3D printers fabricated by 3D Systems
(Bozkurt Y, 2021).

Specific laser sintering, SLS softens together nylon-based powders into strong plastic. Since
SLS parts are produced using genuine thermoplastic material, they are tough, reasonable for
utilitarian testing, and can uphold living pivots and snap-fits. In contrast with SL, parts are more
grounded, yet have harsher surface completions. SLS doesn’t need help structures so the entire
form stage can be used to settle various parts into a solitary form—making it appropriate for
part amounts higher than other 3D printing measures. Numerous SLS parts are utilized to model
plans that will one day be infusion-shaped (Aktiirk, M, 2021).

It utilizes a 3D printing measure called Power Bed Fusion. A container of thermoplastic powder
(Nylon 6, Nylon 11, Nylon 12) is warmed simply beneath its liquefying point. At that point, a
recoating or wiper sharp edge stores a meager layer of the powder — generally 0.1 mm thick —
onto the forming stage. A laser bar starts examining the surface, where it specifically ‘sinters’
the powder, which means it hardens a cross-part of the article. Likewise, with SLA, the laser is
centered around an area by a couple of galvos. When the whole cross-segment is filtered, the
stage drops somewhere near one thickness of layer stature and the entire cycle is rehashed until
the item is completely made. Powder that isn’t sintered remaining parts set up supporting the
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item that has been sintered, dispensing with the requirement to support structures. Not many of
the applications for SLS are the assembling of practical parts, complex ducting requiring empty
plans, and low-run creation. Its qualities are in the production of utilitarian parts, which leaves
behind great mechanical properties, and with complex calculations. SLS is restricted by
requiring longer lead times and its greater expense when contrasted and FDM/FFF (Ozer G.,

2020).
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Figure 2. Parts of the SLS system.

Fused Deposition Modeling. This is a technology that has been patented by Stratasys and it is
a technology that enables the creation of prototypes in a very short timeframe. This technology
is also known as Fused Filament Fabrication or FFF 3D printing. All Tractus3D industrial
printers make use of this technology. But what is it exactly and what are the things to consider
to find the best FDM 3D printer that suits your needs.

FDM 3D printing is a technology that works both horizontally and vertically, where an
extrusion nozzle moves over a build platform. The process involves the use of thermoplastic
material that reaches melting point and is then forced out, to create a 3D object layer by layer.
As the design takes shape, it is clear to the see each layer as a horizontal cross section. Following
the completion of one layer, the nozzle of the printer is lowered in order for the next layer of
plastic to be added to the design. Once the object has been created, the materials that are used
to support the object can then be removed (Siirmen H.K., 2019).

Every single 3D printer that we have uses 3D printing with the most common 3D printed
material being Polylactic Acid, also known as PLA. However, we do not stop there because our
High Temperature printers can also use other materials such as polyetherimide (PEI) and
Polyether ether ketone (PEEK).

Many different industries choose to use FDM 3D printing. Industries including automotive and
a wide range of consumer goods manufacturers. They use FDM because it helps to aid their
product development, their prototyping and their manufacturing process. Manufacturers of
certain products use FDM 3D printing because of the thermoplastic that is used during
development is perfect for anything ranging from Children’s toys or even sports equipment
(Ozsolak, 0.,2019).
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Figure 3. Main parts of the FDM system.
3. FINDINGS

In order to take full advantage of Additive Manufacturing technologies, some restrictions must
be met. Being aware is important. Particle size: In powder bed technology, the particle size is
limited to the powder bed size of 250x250x250 mm for standard powder bed systems. However,
part sizes can be larger with direct energy deposition (or laser metal deposition) processes.
However, due to the low thickness of the powder layers, making tall parts or large parts can be
very slow and costly. Production batches: EU processes are generally suitable for unitary or
small batches and not for mass production. However, progress is being made towards increasing
machine productivity and thus enabling the production of larger series. For small-size parts,
series of up to 25000 parts per year are already possible. Part design: with regard to powder bed
technology, removable support structures are required when the overhang angle is below 45°.
Material selection: although there are many alloys available, non-weldable metals cannot be
machined by additive manufacturing, and difficult-to-weld alloys require special approaches.
Material properties: additive manufacturing parts in the Z axis (direction of construction) tends
to show anisotropy (anisotropy). In addition, although densities of up to 99.9% can be achieved,
there may be some residual internal porosity. Mechanical properties are generally superior to
cast parts, but generally inferior to forged parts.
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Figure 4. Hydraulic prototype with complex internal channels, (Source: EU project
COMPOLIGHT) (Left). (b) Prototype of 316L vacuum permeator for ITER, produced by LBM,
impossible to manufacture by conventional processes. (Courtesy of 1K4-Lortek) (right)

RESULT, CONCLUSION AND SUGGESTIONS

We stated that 3D printing, or additive manufacturing, saves a lot of raw materials compared to
traditional manufacturing. To support the numbers, according to a European Commission study,
additive manufacturing could save up to 90% in the amount of raw materials required for
production by 2050.

But another research topic focuses on energy consumption between conventional
manufacturing and additive manufacturing. Additive Manufacturing Green Trade Association,
a trade organization established to focus on the sustainability of 3D printing, has several
researches on this subject. According to the research results, it is striking that additive
manufacturing has a higher carbon footprint per kilogram of material processed compared to
conventional manufacturing. However, the detail that was ignored in the research is that the
additive manufacturing process is not just the production phase. 3D printing adopts
sustainability principles throughout the entire life cycle of the material being processed, from
initial design and prototyping to recycling. 3D printing technology allows you to create products
that require multiple part manufacturing and assembly processes in one go. Saving raw
materials and time allows you to redesign your product if needed. The fact that 3D printing
technology enables the creation of shapes and parts that cannot be produced with traditional
production methods eliminates this need (Tezel, T., 2018).
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Figure 5. Utilizing additive manufacturing in the production of parts, General MotorThanks to
3D printing, he succeeded in creating the piece, which was created by combining 8 different
parts, in one go. (Courtesy of General Motor).

Perhaps the greatest freedom that 3D printing technology provides to manufacturers is that it
allows to create exactly point-and-shoot products. Whether the raw material you will use is
metal or plastic, engraving a plate or shaping the material you have created in the mold is more
inefficient in terms of both time and material. By making use of 3D printing technology, you
can create the part you want in the way you want and without creating any waste. Around the
world, 3D printing technology is used to extend the life of old army vehicles and easily create
repair parts in the field. A few years ago, the Chinese military equipped its warships with 3D
printers to enable military engineers to quickly repair defective parts. Compared to traditional
production methods, the 3D printing process makes a clear difference in terms of labor, raw
material and time savings. At the same time, the journey of additive manufacturing from
computer design to direct part production allows the process to progress much shorter and easier
by removing tools and molds. office, where you create your own production area with your 3D
printer, impresses with being much more environmentally friendly, quiet and compact
compared to industrial production areas. Thanks to the design freedom it provides, a 3D printer
that can produce various parts from various materials can replace traditional production
equipment on its own in the future.
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RUZGAR TURBINLERININ TASARIMINDA SURDURULEBILIRLIK
UYGULAMALARI

SUSTAINABILITY APPLICATIONS IN THE DESIGN OF WIND TURBINES
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Ozet

Ulkemiz yenilenemeyen fosil yakitlar agisindan disa bagimli bir iilkedir. Yenilenebilir enerji
kaynaklari; neredeyse iilkenin tiim ihtiyaglarini karsilayabilecek biiyiik bir potansiyele sahiptir.
Tiirkiye'nin artan enerji talebi tilkenin ekonomik kosullarini zorlagtirmaktadir. Avrupa'nin en
yliksek giines enerjisi potansiyeline sahip iilkesi olan Tirkiye diger yenilenebilir enerji
kaynaklarinda da biiyiik potansiyellere sahiptir. Tiirkiye yenilenebilir enerji sektoriinde her
gecen giin cazibe merkezi haline gelmektedir. Riizgar enerjisi’nden saglanan kurulu gii¢ enerji
potansiyeli agisindan Avrupa’da sayili iilkeler arasinda yer almaktadir. Riizgar tiirbini tasarimi,
riizgardan enerji elde etmek icin bir riizgar tiirbininin seklini ve konfigiirasyonunu tanimlama
stirecidir. Bu kurulum, riizgar enerjisini yakalamak, tiirbini riizgara yonlendirmek, mekanik
doniisii elektrik enerjisine doniistirmek icin gereken an sistemlerden ve tiirbini baglatmak,
durdurmak ve kontrol etmek icin diger alt sistemlerden olusur. Kanatlarin karisik aerodinamik
yapisina ek olarak, eksiksiz bir riizgar enerjisi sisteminin tasarimi ayni zamanda pervane
gobegi, kontrolleri, jeneratorii, destekleyici yapiy1 ve tiirbinin oturdugu ana kaidenin temeli de
tasarimda dikkate alinmalidir. Asir1 riizgar yiikiinde sistemi kontrol eden frenleme sistemi ve
kontrolor mekanizmasi oluk¢a ©nemlidir. Tirbinler ayrica elektrik sebekelerine entegre
edilmelidir. Bir riizgar tiirbininin kanatciklar: temelde bir petrol iirlinii olan epoksi ile fiberglas
takviyelerin kombinasyonundan olusur. Kuledeki ¢eligin aksine, kanatlar plastik tiirevli
malzemeden imal edilmistir, yeni plastik tlirbin kanatlar1 imal etmek i¢in geri doniistiiriilemez.
Kullanilan petrol tlirevi malzemeler 6rnegin pargalanarak dontistiiriilebilir, ¢cimento veya asfalt
iretiminde dolgu takviyesi i¢in kullanilabilir. Bu konuyla ilgili gilincel ¢aligmalar devam
etmektedir. Mekanik tasarimcilarin hemen hemen hepsi geri doniistiirebilir malzemeleri
tasarimlarinda kullanmak istememektedirler. Bazi tasarimcilar, 6rnegin banklar veya oyun
alanlar1 insa etmek i¢in riizgar tiirbinlerinin kanatlarindaki malzemeleri yeniden kullanmay1
basarmiglardir. Geri doniisiim ve yeniden kullanim i¢in sinirli segenekler nedeniyle, riizgar
tiirbin kanatlari ortalama g¢eyrek asirlik bir kullanim sonunda genellikle ¢ope atilir (ABD'de)
veya yakilir (AB'de). Ikinci yaklasim siirdiiriilebilir degildir, ciinkii kanatlarin yakilmasi,
topraga doldurulacak malzeme miktarini kismen azaltir, hurdanin yarisindan fazlasi kiil olarak
kalir ve geri kalan1 da hava kirliligine neden olur. Ayrica, fiberglasin yanmaz oldugu géz 6niine
alindiginda, kanatlarin 1s1 kalori degeri o kadar sinirhidir ki, ¢cok az giic iiretilebilir veya hig
iretilemez. Giliniimiizde bliyiikk miktarda elektrik iiretmek i¢in kurulan riizgar ciftliklerinin
tiretim Omrii boyunca ve isletme maliyetleri neredeyse yok denecek kadar azdir. Bu ¢aligmada
strdiiriilebilirlik agisindan riizgar tiirbinlerinin tasariminda saglanan giincel avantaj ve
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dezavatajlarin Makine Miihendisligi acisindan énemi ve uygulamalari teknik ve miihendislik
detaylar1 verilerek bu ¢alismada agiklanacaktir.

Anahtar kelimeler: Riizgar tiirbini tasarimi, siirdiiriilebilirlik, aerodinamik, makine
miihendisligi.
Abstract

Our country is a foreign-dependent country in terms of non-renewable fossil fuels. Renewable
energy sources; It has a great potential to meet almost all the needs of the country. Turkey's
increasing energy demand complicates the economic conditions of the country. Turkey, the
country with the highest solar energy potential in Europe, also has great potentials in other
renewable energy sources. Turkey is becoming a center of attraction in the renewable energy
sector with each passing day. The installed power provided from wind energy is among the few
countries in Europe in terms of energy potential. Wind turbine design is the process of defining
the shape and configuration of a wind turbine to extract energy from the wind. This setup
consists of the moment systems needed to capture wind energy, direct the turbine into the wind,
convert mechanical rotation into electrical energy, and other subsystems to start, stop and
control the turbine. In addition to the complex aerodynamics of the blades, the design of a
complete wind power system must also be considered in the design of the propeller hub,
controls, generator, supporting structure, and foundation of the main base on which the turbine
sits. The braking system and the controller mechanism that control the system in excessive wind
load are very important. Turbines must also be integrated into electrical grids. The blades of a
wind turbine are basically a combination of epoxy, a petroleum product, and fiber-glass
reinforcements. Unlike the steel in the tower, the blades are made of plastic derived material, it
cannot be recycled to manufacture new plastic turbine

blades. The petroleum-derived materials used can be broken down, for example, and used as
filler reinforcement in cement or asphalt production. Current studies on this subject continue.
Almost all mechanical designers do not want to use recyclable materials in their designs. Some
designers have succeeded in reusing materials from the blades of wind turbines, for example,
to build benches or playgrounds. Due to limited options for recycling and reuse, wind turbine
blades are often either disposed of (in the US) or incinerated (in the EU) after an average of a
quarter of a century of use. The second approach is unsustainable because burning the blades
partially reduces the amount of material to be filled into the ground, more than half of the scrap
remains as ash and the rest causes air pollution. Also, given that fiberglass is fireproof, the heat
calorific value of the blades is so limited that little or no power can be produced. Today, wind
farms installed to generate large amounts of electricity have almost negligible lifetime and
operating costs. In this study, the importance and applications of the current advantages and
disadvantages in the design of wind turbines in terms of sustainability will be explained in this
study by giving technical and engineering details.

Keywords: Wind turbine design, sustainability, aerodynamics, mechanical engineering.
1. INTRODUCTION

Wind turbine design is the determination of the shape and technical characteristics of the wind
turbine to obtain energy from the wind.[1] Wind turbine installation consists of systems
necessary to receive wind energy, direct the turbine to the wind, convert mechanical rotation
into electrical energy, start, stop and control the turbine. Since most commercial turbines use
this design, this article describes the design of horizontal axis wind turbines (HAWT for short).
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Wind energy system design includes the hub, controls, generator, supporting structure and
tower foundation design, as well as the aerodynamic design of the blades. Further design
questions arise when connecting wind turbines to electrical power grids.

2. METHOD

The shape and dimensions of the blades of a wind turbine are determined by the aerodynamic
performance required to efficiently absorb energy from the wind and the strength required to
withstand the forces acting on the blade.Wind rotor profile The aerodynamics of the horizontal-
axis wind turbine are not simple. The flow of air through the blades is not the same as the air
flow away from the turbine. The way the energy is taken from the air causes the air to be
deflected by the turbine. In addition, the aerodynamics of the wind turbine on the rotor surface
exhibit phenomena rarely seen in other aerodynamic fields (Alan T., 2011).

Turbine speed must be controlled for efficient power cycling and for turbine components to
operate within the designed speed and torque limits. Since the centrifugal force in the rotating
blades increases with the square of the blade rotation speed, this structure is sensitive to
overspeed. Since the power of the wind increases with the cube of the wind speed, the turbines
must be constructed in such a way that they will not fail under wind loads (such as sudden
storms) much more than they can produce power in practice. Wind turbines have tools that
reduce torque in high winds. A wind turbine is designed to generate power at various wind
speeds. Most turbines start spinning at about 3—4 m/s and turn off at 25 m/s. If the rated wind
speed is exceeded, the power must be limited. This is done in various ways. The control system
has three basic elements: sensors that measure process variables, engines that capture energy
and regulate loading on turbine parts, and control algorithms used to manage engines based on
information gathered by sensors (Spera, D ., 2009)

Wind turbines are designed for the maximum wind speed, called the survivability speed, at
which they will be damaged if exceeded. The survivability speed of commercial wind turbines
is in the range of 40 m/s (144 km/h, 89 mph) to 72 m/s (259 km/h, 161 mph). The most common
survival speed is 60 m/s (216 km/h, 134 mph). Some are designed to withstand 80 m/h (290
km/h, 180 mph) (Asmatulu, 2013)

173



ASES lIl. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE
OCTOBER 14-16, 2022, Canakkale, Tiirkiye
CONFERENCE BOOK

Figure 1. Several modern wind turbines use rotor blades with carbon-fiber girders to reduce
weight.

3. FINDINGS

The Global Wind Energy Council (GWEC) estimates that wind energy will meet 15.7% of the
world's total energy needs by 2020 and 28.5% by 2030. This dramatic increase in global wind
power generation will require the installation of a newer and larger fleet of more efficient wind
turbines and the consequent decommissioning of obsolete ones. According to a study by the
European Wind Energy Association, in 2010 alone, the wind turbine industry consumed
between 110 and 140 kilotonnes of composites to produce blades. Most of the fin material
eventually ends up as waste, and recycling is the only option to accommodate this amount of
composite waste. Typically, glass fiber reinforced polymers (GFRPs) make up about 70% of
the laminate material in the wing. GFRPs prevent combustion and do not burn. Therefore,
traditional recycling methods need to be changed. There are currently several general methods
for recycling GFRPs in wind turbine blades, depending on whether the individual fibers are to
be recovered: (Borrmann, R.,2016)

Mechanical Recycling: This method does not recycle individual fibers. Initial operations
include shredding, crushing or milling. The crushed pieces are then split into fiber-rich and
resin-rich pieces. These residues are eventually incorporated into new composites as fillers or
reinforcements. (Brendsted, P, 2005), (Pickering, 2006).

Chemical Processing/Pyrolysis: Thermal decomposition of composites is used to recover
individual fibers. For pyrolysis, the material is heated in an oxygen-free environment up to 500
°C, thus causing it to decompose into less weighty organic substances and gaseous products.
Glass fibers will often lose 50% of their initial strength and can now be down-converted for
paints or fiber reinforcement applications in concrete. Studies have shown that this end-of-life
option can recover up to approximately 19 MJ/kg. However, this method is relatively costly
and requires similar mechanical pretreatment. It has also not yet been modified to meet the
future need for large-scale wind turbine blade recycling (Corona, A., 2015)
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Direct structural recycling of composites: Developed to combat the inefficiencies and costs
associated with chemical, thermal and mechanical recycling processes that reduce performance
properties or simply act as fillers for other composites. The general idea of this method is to
reuse the composite as it is; It can be obtained especially in larger composite materials since it
can be divided into several parts that can be used as in other applications without changing the
chemical properties of this composite component (Gupta, Ashwani K., 2015) ( .

One start-up, Global Fiberglass Solutions, has stated that it has a method for shredding blades
and pressing them into pellets and fiberboards used in floors and walls (Jensen, Jonas Pagh,
2019).

Structural sachesive
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Figure 2. A fiberglass reinforced plastic blade. Source: Gurit.

The switch to fiberglass blades was mainly driven by the desire to build larger wind turbines.
Larger wind turbines lower the cost per kilowatt-hour of generated electricity, for two reasons:
the wind increases with height, and the doubling of the rotor radius increases power output four
times. The desire to build larger wind turbines has driven the wind industry ever since. Rotor
diameters increased from around 50 m in the 1990s to 120 m in the 2000s. Today’s largest off-
shore wind turbines have rotor diameters of more than 160 m, and a 12 MW turbine with a 220
m rotor diameter is being constructed in the Netherlands (Duflou, 2012).

Right now, this trend is illustrated by the increasing use of carbon fiber reinforced plastic, which
is even stronger, stiffer and lighter than fiberglass reinforced plastic. The use of carbon fibers
— which further complicates potential recycling — has become standard in the largest wind
turbine blades, mainly in highly stressed locations such as the blade root or the spar caps.
Consequently, we have again entered a new era in which blades are now so large that they
cannot be made out of fiberglass reinforced composites alone anymore (Koh, Rachel, 2017),
(Murray, Robynne, et al., 2017).

Most research into the design of more sustainable wind turbine blades sticks with plastic as the
main material. Thermoplastics can be melted and re-used, making it possible to recycle the
blades into new wind turbine blades, even on-site. However, due to the material’s lower strength
and stiffness, these blades have not been built larger than 9 m for now. Another area of
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development is the substitution of glass fibers for wood or flax fibers. These blades can be
larger, but they have only small sustainability advantages over fiberglass-epoxy blades. The
petroleum-based epoxy is more harmful than the glass fiber, and natural fiber based composite
materials absorb more of it.

RESULT, CONCLUSION AND SUGGESTIONS

As for design, one option to make a fully recyclable wind turbine is to forego the resin and
fiberglass altogether and use steel blades. For larger turbines, this doesn’t work as steel is too
heavy. For smaller installations, however, steel blades may be a more sustainable alternative,
for now at least. And there’s also a possibility that larger installations could look into using
lighter steel alloys that are also fully recyclable. Steel is about 90% recyclable and making steel
blades can cost about 90% less, is faster, and is more accurate than making similar blades with
plastic resins and fiberglass. Although steel blade were talked about with excitement about five
years ago, not much has happened since, and newer, lighter, technologies seem to have taken
off instead. A wood-carbon blade has also been proposed. These would contain less plastic
overall, and because the plastic isn’t enmeshed with the wood, it can be separated out easily for
complete reuse of all the materials. These wood-carbon blades still contain a lot of plastic
though, with a three-bladed 5 MW wind turbine producing 7.5-18.4 tonnes of waste that can’t
be recycled, compared to 50 tonnes for a conventional blade.
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ABSTRACT

This paper present a few considerations regarding the assessment of the energy availability
using modeling and analysys with principles of fuzzy logic adopting for wind power plants. In
the first part of the paper are presented the generals principles of Fuzzy Logic and the posibility
to aplying in the energy domain.

The paperwork is structured in three parts. The introduction presents general considerations on
the application of fusion logic for energy processes. Then some cases of modeling with fuzzy
logic of electromagnetic field problems are analyzed, including those of regulating the
availability of electricity in photovoltaic systems.

The third part is related to application examples about the possibilities of fuzzy logic modeling
for photovoltaic parks in Romania and especially some in Bihor county.

At the end, the advantages of applying fuzzy logic in modeling the availability of electricity to
photovoltaic panels are analyzed. In this sense, it is necessary to know what are the constructive
parameters that can be modeled and how they influence the outputs from the fuzzy systems.As
a synthesis for the presentation of fuzzy logic, the following aissues are mentioned in the paper:
Fuzzy logic is an extension of Boolean logic by Lotfi Zadeh in 1965 based on the mathematical
theory of fuzzy sets, which is a generalization of the classical set theory. By introducing the
notion of degree in the verification of a condition, thus enabling a condition to be in a state
other than true or false, fuzzy logic provides a very valuable flexibility for reasoning, which
makes it possible to take into account inaccuracies and uncertainties. One advantage of fuzzy
logic in order to formalize human reasoning is that the rules are set in natural language. Fuzzy
logic is based on the theory of fuzzy sets, which is a generalization of the classical set theory.
Saying that the theory of fuzzy sets is a generalization of the classical set theory means that the
latter is a special case of fuzzy sets theory.

KEYWORDS: Fuzzy logic theory, Energy availability analysis

178


https://orcid.org/0000-0002-1592-0913
https://orcid.org/0000-0002-0789-2940
https://orcid.org/0000-0002-6759-4259
https://orcid.org/0000-0001-7219-827X

ASES Ill. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE
OCTOBER 14-16, 2022, Canakkale, Tiirkiye
CONFERENCE BOOK

PROFESSIONAL PERSPECTIVES ON LABOR MARKET
OF ENERGY ENGINEERING GRADUATES IN ROMANIA

Dr. Marius LOLEA™, Dr. Cornelia ANGHEL-DRUGARIN*

University of Oradea, Romania™, ORCID ID: 0000-0002-1592-0913
University “Babes-Bolyai ”of Cluj Napoca, Romania®, ORCID ID: 0000-0002-1906-0623

ABSTRACT

The purpose of the work is to identify and analyze the professional path of the graduates of
energy engineering Faculties from Universities in Romania. The professional route follows the
possibilities and desire of the graduates to pursue a career in the field in which they were trained.
The study was done by researching the databases with the professional follow-up of existing
students at investigated specialized Faculties in Romania, by surveying employers interested in
the field or by identifying jobs offered to energy engineers at job fairs. Alternative career
development possibilities are described on an individual basis without the need to be employed
by a company. These require individual authorizations and are specific to energy engineers.
The individual jobs analyzed are: energy auditor, site managers, energy manager, project
verifier, authorized electrician and technical responsible for execution. Based on all these
individual jobs, new statistics are compiled, presented in parallel in a hierarchical form. The
reports of government agencies that keep track of licenses for the energy domain are used as a
data source. Among the statistics made and presented in the paper, are included: the number
and percentage of graduates who opted for each individual job category, the number and
percentage of graduates who managed to get a job in the field of study, the number and
percentage of graduates who work in state companies or the number and percentage of
graduates who work in selected companies. The situations of the graduates who did not manage
to find a job in the field were also identified and analyzed. For them - or perform other statistics
regarding the fields in which they work and if they are related to the energy field. An analysis
also affected the time period after graduation in which the graduates found a job in the field. At
the end, hierarchies were carried out to know the position of each criterion that constituted the
part of the study with the professional follow-up of the graduates. The final conclusions are
focused on the causes that influence the impossibility of finding a job in the energy domain for
young graduates and on their degree of satisfaction with regard to the skills acquired, job duties
and the level of income obtained as a result of practicing the profession of energy engineer.

KEYWORDS: Energy Engineering,Faculty Graduates, Labor Market.
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Abstract

During project engineering development, the material’s choice is one of the most decisive and
with the highest importance criteria to achieve the best final product. The correct or wrong
material’s choice has a direct impact on the efficiency and product performance, and even on
its final price. To choose, it is necessary to have all the information regarding the material
behavior. For this, it is necessary to determine and record all the material properties. This work
studies the material’s mechanical behavior in different amount of fiber glass present on the
Sheet Moulding Compound (SMC), when subjected to Bulk (tensile test) and Block Shear
(shear test). In these tests, it is possible to obtain the tensile modulus (E) and shear modulus
(G). Even more, it is possible to determine the maximum stress, the yield stress and the strength,
for all the different fiber concentrations. By Double-Cantilever Beam (tensile fracture test) and
End-Notched Flexure (shear fracture test), it is possible to determine the fracture toughness,
i.e., the material resistance to crack propagation. With these tests, the tensile strain energy
release rate (Gic) and shear deformation energy release rate (Giic) can be obtained. With the
experimental stage finished, the described tests were simulated in a numerical modeling
software, ABAQUS®, with the goal to compare results.

Keywords: SMC, Fracture toughness, Bulk, Block Shear, Double-Cantillever Beam, End-
Notched Flexure, cohesive damage models, Finite element analysis.
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Abstract

Adhesive joints are often used in many industries as they offer significant advantages over other
joining techniques such as welded or bolted joints. There are different geometries of adhesive
joints, namely tubular joints. This joint geometry promotes high ratio strength/weight, uniform
stresses distribution and good corrosion resistance. The present work numerically compares the
performance of the adhesives Araldite® AV138, Araldite® 2015 and SikaForce® 7752 in overlap
tubular joints with CFRP (carbon fiber reinforced polymer), AW 6082-T651 aluminum and
DIN 55Si7 steel adherends, considering the variation of the geometric parameters of the joint,
namely the overlap length (Lo) of 10, 20 and 40 mm. The total dimension of the joint, the
geometry of the adherends and the thickness of the inner (tsi) and outer (tse) tubes were kept
constant throughout the development of the work carried out. The numerical analysis,
performed in the ABAQUS® software using cohesive zone models (CZM), was initially
validated by comparison with experimental data obtained in previous works. The developed
numerical work enabled to obtain the peel (oy) and the shear stresses (zxy) in the adhesive layer
using purely elastic models. Then, by CZM, the damage propagation variable (stiffness
degradation or SDEG) was analyzed, and a prediction of the strength and dissipated energy of
the tubular adhesive joints was performed. After several tests carried out, it was concluded that
the stiffness of the material and the adhesive directly influence the strength of the adhesive
joint. The joint composed of the adherends DIN 55Si7 steel and the adhesive Araldite® AV138
showed higher maximum load values.

Keywords: Epoxy, Polyurethane, Tubular adhesive joints, Finite Element Method, Cohesive
Zone Models, Geometric parameters.
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Abstract

This work presented in this dissertation, has as its main objective to make a light concrete based
on ball polystyrene, and others to study the effect of slag substitution in our concrete, and this
with formulations of several variants of the specimens which have been developed in the form
of cubic for mechanical and physical tests and parallelepipeds for thermal tests, and also to
evaluate the physico-mechanical characteristics of the samples from each composition.

The results show that it is possible to obtain concretes based on these balls, which have
acceptable mechanical properties and to improve mechanical compressive strength, we added
slag, which allowed us to increase mechanical strength.

Key words: Industrial waste, expanded polystyrene beads, ordinary concrete, conductivity
Thermal.
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Abstract

Industrial waste currently raises problems that are particularly difficult to solve. However, their
reuse could solve a triple problem: technical, economic and Environmental. In addition, the
valorization of local materials has become, currently, a necessary solution to the economic
problems of countries.

It is in this situation that the reflection on the formulation of a new concrete using abundant
resources with characteristics either comparable to the usual concretes or meeting requirements
poorly ensured by these funds.

In this study, it is then a question of incorporating wood residues from the work of the carpentry
in ordinary concrete, for the manufacture of light concrete. The results show that it is possible
to obtain concretes based on wood chips presenting interesting mechanical and physical
properties. Depending on the amount of wood.

Key words: Wood waste, ordinary concrete, thermal conductivity, waste recycling.
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Abstract

The COVID-19 pandemic has triggered a global health crisis and has led to losses in all sectors.
The spread of the COVID-19 in Algeria pushed the population to search for alternative solutions
for either protecting healthy persons or preventing onward transmission, or both. Traditional
medicinal plants have been used as an alternative therapy to boost the immune system and
prevent this disease. Thus, our work was focused to explore the use of medicinal plants by the
Algerian population in the prevention and treatment of COVID-19.

The survey was made to identify the commonly used medicinal plants and their preparation
methods during the infection with the virus. The obtained results showed that various species
were used to treat or relieve the symptoms of the COVID-19 infection. Among them: Thymus
vulgaris, Verdbena and Syzygium aromaticum were the most used plants. The main reasons to
use these plants were their effectiveness (95% of respondents), and the habit of consuming them
(60% of respondents). These plants were prepared in the form of infusion (88%).

In conclusion, it is strongly suggested to conduct more scientific research on pharmacological
and toxicological investigations of medicinal plants that may have therapeutic effect on
COVID-19 infection.

Keywords: COVID-19, Algeria, Medicinalplants, Thymus vulgaris, Verdbena, Syzygium
aromaticum.
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SWAYS OF MOODS AT WORK MILIEU CONNECTED WITH
COMMUNAL SELF-DETERMINATION RUBRICS
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ABSTRACT

During working in various circumstance can occur affecting on representative’s work. Some
make beneficial outcomes and a few different impacts at various circumstance. Contraption can
do really location of the feelings at level based impacts. Especially woman during working
feeling uncomforted due to any misconduct of abusive way of working in Pakistani working
places. In our examination we can find antagonism of the impact through specific language,
which make machine to gain proficiency with worker&#39;s feelings at some percentile level.
We would peruse different exploration papers and find the hole among the circumstance base
learning machine and human focused

Keywords: circumstance, beneficial, uncomforted, misconduct, percentile
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ABSTRACT

A broad and changed method to precisely remove profound phonetics data from message assets
and produce semantically-rich space ontologies while downplaying the manual intercession
fracture in Pakistan. Ontology is the philosophical assessment of being, as well as related
considerations like presence, becoming, and reality. Introspective philosophy settle solicitations
of how substances are aggregated into classes and which of these parts exist on the main level.
Assessment zeroed in on the lexical, jargon, or information layer level and other semantic
connection. Not at all like social data set frameworks, which are basically interconnected tables,
ontologies put an exceptional on the connections between ideas by putting away the data in a
chart data set, or triple-store. In view of open information accessible on web. Characterizing an
interaction stream graph, calculation, some way or another execution incorporating information
discontinuity with unstructured information is engaged and examined by TOP-TECH Al
Institute Pakistan. Significant component is that ontologies are not difficult to reach out as
connections and idea matching are not difficult to add to existing ontologies. Subsequently, this
model develops with the development of information without influencing subordinate cycles
and frameworks in the event that something turns out badly or should be changed.

Keywords: broad and changed, intercession, aggregated, lexical, jargon, subordinate.
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ABSTRACT

The problem of global climate change presents overwhelming factual, analytical, and normative
challenges. It is no longer new to us that climate change is one of the global issues that really
demand attention for way out. Almost every sector is affected with severe heat of climate
effects. The effects of climate change on the financial services industry, including insurance
have been predicted to be fundamental. Though its implications and the alertness of the industry
to address the issues seems to be ambiguous now. Therefore, this present work aims at
addressing the fundamental roles of the insurance industry with emphasis on climate change
adaptation. Not only that, this work also tends to equally present major roles of mitigation,
sensitization, and effective communication as strategic pathways to address the climate change
and their beneficial functions to insurance. Furthermore, more work is required on the
preparedness of financial regulatory bodies on the workable approach to address the climate
change and plans towards adaptation of the industry to combat climate change. We then
conclude that regional studies are required at country level to be able to provide holistic solution
at international level towards achieving sustainable development with the help of the
(re)insurance industry expertise in risk assessment and risk management. The efficient policy
response, and the challenges of achieving coordinated global action are also highlighted.

Keywords: Insurance, Financial institution, Climate Change, Environment.
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Abstract

Climate action and sustainable development are inseparable. Climate change is a threat
multiplier. It amplifies existing threats, exacerbating problems for the economy, environment,
and society. The UN Sustainable Development Goals (SDGs) and targets are an important
achievement. They largely reflect the worldview of Modernity, with its emphasis on scientific
and planning rationality and emancipatory ideals. Global industrialization and excessive
dependence on non-renewable energy sources have led to an increase in solid waste and climate
change, calling for strategies to implement a circular economy in all sectors to reduce carbon
emissions by 45% by 2030, and to achieve carbon neutrality by 2050. While circular economy
strategies can be implemented in various sectors such as industry, waste, energy, buildings, and
transportation, life cycle assessment is required to optimize new systems to achieve
sustainability. Engaging Sustainable Development Goals (SDGs) for Mitigating Climate
Change Issues is a new paradigm ought to be embraced and therefore, we present pathways this
can be achieved with emphasis on SDGs towards combating climate change and some
environmental issues.

Keywords: Climate change, SDGs, Environment, Energy, United Nations

188



ASES Ill. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE
OCTOBER 14-16, 2022, Canakkale, Tiirkiye
CONFERENCE BOOK

KARYOTYPE STUDY OF EPIPACTIS VERATIFOLIA (ORCHIDACEAE)
FROM IRAN

MARYAM NOROUZI

Faculty member of Department of Horticulture, Collage Of Aburaihan, University of
Tehran, Tehran, Iran

Orchid Id: https://orcid.org/0000-0003-1855-7600

Abstract

The Orchidaceae is one of the most diverse plants that accounting for almost 10% of flowering
plants and is consist of circa 35000 species related to 850 genera. Epipactis veratifolia is
belongs to the family orchidaceae. This species is present in Europe but especially in Asia. It is
a vigorous plant that grow up to one meter and produce larg flowers. It is found in wet areas on
banks , in the buttoms of ravines on some cliffs around infiltrations or resurgence of water. It
grows in damp rocky environment near lakes, rivers and woodlands, at an altitude of 850-1950
m. It is found in Western Asia, Lebanon, Afghanistan, Syria, Turkey, Iran, Iraq, Palestine and
Cyprus. In order to study the karyotype of the specie the seeds were collected from nature, then
seeds were sterilized with13 % sodium hypochlorite solution. Then seeds were germinated on
FAST medium, the seeds were kept in dark at room temperature. After 12 weeks the seeds
germinated. Root tips were treated with 0.002 M and then fixed in carnoy solution and then
hydrolysed in HCL 1N in 60 C for 8-10 minutes in ben-marie. After hydrolyzing, the roots were
stained with 2% aceto-orcein with squash method. Our results revealed the chromosome
number to be 2n = 4x = 40. The karyotype is asymmetrical, with eight large subtelocentric (st)
and six submetacentric (sm) chromosomes, and 6 metacentric (m) chromosome .Their size
ranges from 8.25 pm to 2.11 pm. The Stebbinse classification in this species is 2B. The same
chromosome number were also given by Aryavand (1983) and Vij et al. (1995) and Camari et
al., 2014 .

Key word: Epipactis veratifolia, Karyotype , Orchidaceae , Iran.
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Abstract

Conservation diseases are an important cause of degradation of the nutritional quality of fruits
in post harvest and responsible for great economic losses in fruit production.

The Control of postharvest pathogens relies on the use of chemical fungicides, but the impact
of synthetic fungicides on human health and the environment has increased the search for
alternative control strategies.

This work aimed to identify the main fungi responsible for the apples post-harvest deterioration
of in western Algeria, in order to install a reasoned control program.

The infected apples have been sorted, and analyzed in research laboratory .

Firstly, fungal identification was determined by isolation, and characterization microscopic and
macroscopic, secondly by characterization of genus with an identification key.

Briefly, a fragment of each contaminated fruit is removed and placed in the center of a 90 mm
diameter petri dish containing 20 ml of PDA medium (potato dextrose agar). Incubation on
various temperatures (22, 25, 27) for seven days.

The result showed that a Penicillium sp and Aspergillus sp are the major pathogens responsible
for the deterioration of fruits in the cold room. Blue mould caused by Penicillium expansum is
the most damaging postharvest diseases of apples.

These fungals species was selected according to their degree of infestation in semi arid region

Key words: identification, apple, conservation, fungals diseases .
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Abstract

Apple vinegar is one of the natural products are considered healthy foods that can treat and
prevent chronic disease and rich in bioactive compounds

This papers aims is the valorization of apples waste by production of artisanal vinegar and to
demonstrate the total phenolic, and flavonoid content and the advantage of their antioxidant
effect. The apple vinegar made in traditional process during 40day by the waste apple of
different cultivars and has been subjected to physic-chemical analysis: determination of pH, the
density, conductivity, and measure of viscosity. The total phenolic content (TPC) was
determined by the Folin Ciocalteu method using SP-UV/VIS spectrophotometer.The
antioxidant activity of apple vinegar samples was evaluated using test of ferric reducing
antioxidant power (FRAP). It is noted that 4kg of perishable apple gives 1 liter of Apple vinegar
after fermentation. The obtained results show that apple vinegar produced by the artisanal
method was the richest sample in terms of phenolic compounds and has antioxidant proprieties.

In conclusion, the study of the effect of apple vinegar is included in the research of antioxidants
products by valorization of waste fruits in postharvest and demonstrates their role and
importance for human health and protection of environment by reducing the pollution.

Keywords: Apple vinegar, traditional process, antioxidant activity, characterization,
postharvest
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Abstract

Background Restoration of the dysbiotic gut microbiome has emerged as a promising aid and
a better therapeutic approach.

Objectives New evidences suggest that the microbiome may play a pathogenic role in psoriatic
disease. The aim of the present project is to investigate whether a dietary intervention could
ameliorate the clinical manifestations and modulate the gut microbiota of individuals with
psoriasis.

Materials and methods Nutrition plays an important role in the development of psoriasis and it
can modulate microbiome composition.

Results Among environmental factors, diet plays a central role therefore incorrect nutritional
habits and excessive body weight can increase clinical symptoms or even trigger the disease.
Such diet-based and nutraceutical approaches to targeting the microbiome may produce a
milder side effect profile than current systemic medications. Thus, interventions aimed at the
microbiome may be a valuable adjunct for preventing or managing psoriatic disease and its
comorbidities.

Conclusion Nutrition plays an important role in the development of psoriasis and its
comorbidities. Ultimately, a better understanding of the psoriatic microbiome can lead to the
development of new therapeutic modalities that target the shifting microbiota. Thus,
interventions aimed at the microbiome may be a valuable adjunct for preventing or managing
psoriatic disease and its comorbidities.

Keywords: psoriasis, microbiome, microbiota, Deniplant nutraceutical strategy
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Résumé

In a hospital located in eastern Algeria, a study of bacterial ecology revealed the presence of
multiple antibiotic-resistant germs on supposedly sterile objects in the operating room
(sterilized medical devices, sterile linens and dressings, etc.). Moreover, all patients who
underwent surgery in this operating room contracted a nosocomilal infection. However,
sterilization is one of the primary means of combating these types of infections. Thus, reviewing
the sterilization process and creating a sterilization center is essential.

The objective of this approach is, first, to evaluate the sterilization of devices before and after
the creation of a sterilization center meeting good practices, then to observe the impact of this
action. This is a survey is carried out before the creation of the sterilization center (from March
01 to April 30 of the year 2018) and after (from March 01 to April 30 of the year 2021).

The evaluation of the process of sterilization of medical devices requires observation of the
conformity of practices. For this, an evaluation grid comprising 460 criteria is established from

international standards and references. For each criterion, compliance is quantified by one point
and non-compliance by no point. The score obtained expresses the sterilization compliance rate.

In addition, the sterility of medical devices is verified through a microbiological study.

Finally, the medical device sterilization compliance rate in 2018 and 2021 is 19.28% and
78.70%, respectively, i.e. an evolution rate of 59.42%. This development has a direct impact
on the rate of nosocomial infections, which has significantly decreased. The sterility of the
medical devices analyzed is proven thanks to microbiological analyses.

Mots-clés : sterilization, microbiological analyses, nosocomial infections, evaluation,
international standards and references.
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Abstract

The sharia hospital was built on the call of da'wah to save the lives of mankind based on God
and God's sharia, the organization of health service institutions according to sharia principles
to prove our love as humans to the Almighty by serving humans through health services. The
purpose of this research is to find out how to implement sharia services in the realm of service
and patient management at one of Shariah Hospital in Makassar. This study was a qualitative
with case study approach. The data was collected by direct interviews with both health workers
and patients and patients' families. This observation was carried out at Shariah Hospital from
12 to 20 September 2022. The subjects in this study were 4 people including nurses, human
resources staff, patients and patients' families. The data sources used in this study are primary
data. The instruments in this study used interview guidelines, observation forms and
documentation. Data analysis by means of interview results which were transcribed in written
notes and voice recordings, then narrated in descriptive form. Based on the results of the study,
the results obtained Shariah Hospital as a whole in the realm of services based on minimum
service standards, sharia hospitals have not met sharia services, because there are still four
indicators that have not been implemented, such as the unavailability of women's hijab,
mendatory training for patient figh, the absence of Islamic education (leaflets or spiritual books)
and the use of hijab for breastfeeding mothers. However, only four indicators were
implemented, such as reading the basmalah on the administration of drugs and procedures,
installing an Electrocardiogram (ECG) according to gender, wearing the hijab in the operating
room, and scheduling effective operations that did not coincide with prayer times.
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