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Kongre Baglant1 Linki :

Join Zoom Meeting
https://us06web.zoom.us/j/81604584722?pwd=y2kFvDBwWS8AEhxbZ5eSknY VkdXt0yTt.1
Meeting ID: 816 0458 4722
Passcode: 202224
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ONEMLIi ACIKLAMA (Liitfen okuyunuz)

e ZOOM baglantisi i¢in yukarida verilen baglantiy1 veya yine yukarida verilen giris bilgilerini kullanabilirsiniz.

e  Oturum icerisinde en KIDEMLI olan moderator olarak secilir. Moderatdriin oturum diizenini gdzetmesi,
akademisyen adaylarin1 yonlendirmesi beklenmektedir.

e  Oturuma baglanmadan 6nce Salon numaranizt adinizin dniine asagidaki gibi ekleyiniz. Bu sayede kongre acilisinda

beklemeden oturumlariniza génderilebileceksiniz. Or. 5 Ahmet Ahmetoglu

Sunum siiresi 10 dakikadir. Bu siirenin agilmamasinit moderatdrler temin edecektir.

Sunum sonrasi 5 dakikay1 gegmeyen soru-cevap, tartisma siiresi verilmektedir.

Sunumlar TURKCE veya INGILIZCE yapilabilmektedir.

Kameralar, oturum siiresince toplam % 70 oraninda ag¢ik olmak zorundadir.

Sunum yapan katilimecinin kamerasi agik olmak zorundadir.

e  Sunum yapmak zorunludur. Herhangi bir nedenle sunum yapmamus olan katilimerya sertifika verilmesi ve
¢aligmasinin yaymlanmasi szkonusu olamaz.

e  Katilimei, kendi oturumda, oturum bitene kadar bulunmak zorundadir.

e Katilmcilarin kendi oturumlart disindaki oturumlara katilma zorunlulugu yoktur.

e ZOOM platformunun kapasite simri nedeniyle, DINLEYICI, sadece kapasite izin verdigi siirece kabul
edilebilmektedir.

IMPORTANT, PLEASE READ CAREFULLY

To be able to make a meeting online, login via https://zoom.us/join site, enter ID instead of “Meeting ID
or Personal Link Name” and solidify the session.

The Zoom application is free and no need to create an account.

The Zoom application can be used without registration.

The application works on tablets, phones and PCs.

Speakers must be connected to the session 10 minutes before the presentation time.

All congress participants can connect live and listen to all sessions.

During the session, your camera should be turned on at least %70 of session period

Moderator is responsible for the presentation and scientific discussion (question-answer) section of the
session.

TECHNICAL INFORMATION

e  Make sure your computer has a microphone and is working.

e  You should be able to use screen sharing feature in Zoom.

e  Attendance certificates will be sent to you as pdf at the end of the congress.

e  Moderator is responsible for the presentation and scientific discussion (question-answer) section of the
session.

e  Before you login to Zoom please indicate your name surname and hall number,

Academy Global Conferences & Journals
gy

ACADEMY *
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Meeting ID: 816 0458 4722 Passcode: 202224

28 Haziran / June 28, 2024 / 11:00 — 13:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
KRONIK YORGUNLUK SENDROMU ve BESLENME iLigKisi | Do¢-DPrFiliz YANGILAR
YENI BIR FITOKIMYASAL: FISETIN VE SAGLIGA ETKILER] | DO%-PrFiliz YANGILAR
A . . . Uzman Hemsire, Kiibra
lgsclfifggg} (():fo’:r)]!sl:ima(t)ir; r(]:onstlpatlon Symptoms in Children with KOCYIGIT GULTEPE
P Prof. Dr., Filiz HISAR
& .
< Hemsire Esma SEKER
— d CASE REPORT: HOW SHOULD THE SKIN OF SALT-WATER Doc.Dr Giilzade UYSAL
Z @) WASHED NEONATES BE ASSESSED AND CARED FOR? Prof.Dr Duygu SONMEZ
9 <Zt DUZKAYA
3:) - Hemsire Esma SEKER
~ E Yenidoganin Gegici Takipnesi ve Noninvaziv Mekanik Doc.Dr Giilzade UYSAL
j LT.—: Ventilasyondaki Bebeklerin Hemsirelik Bakimi Prof.Dr Duygu SONMEZ
< & DUZKAYA
I >
S
= EXAMINATION OF DISPOSABLE SURGICAL GLOVES AS | Ao ;gﬁ;ogzrmﬂzu
FORENSIC EVIDENCE ERDEMI
Sultan YILDIRII\(! TUTAR
The Impact of Climate Change on Sustainable Nutrition Dog. Dr. Ayse GUNES
BAYIR
SENA NUR KOCER
THE EFFECT OF CIGARETTE ADDICTION ON BALANCE IN AYNUR OTAG
UNIVERSITY STUDENTS BETWEEN 18-25 YEARS OF AGE BUSRA KEPENEK
VAROL

Academy Global Conferences & Journals
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Meeting ID: 816 0458 4722 Passcode: 202224
28 Haziran / June 28, 2024 / 11:00 — 13:00 Time zone in Turkey (GMT+3)

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors

Dr, CAGLA CELEMOGLU

1 THE FOURTH ORDER LEONARDO NUMBERS
2 ON PELL-ORESME NUMBERS Dr, CAGLA CELEMOGLU
4
Dol
z
o~ 1753 EBRAR SEREN EKICI
% § 3 NON-LINEAR DIFFERENTIAL MOVEMENTS OF Z?slcj?;rTo?KDIFSERIFE
Z:' 8 UNDERGROUND GAS BUBBLES IN LIQUID MEDIUM MUGE EGE
) 1723
- S
- o .
| = Ogr. Gor. Fatos Ceren
< = . . SAHIN
T 2 MIKROFILAMENT POLYESTER DOKUMA KUMASLARDA Prof. Dr. Hatice Kiibra
(-? 4 KUMAS YAPISAL OZELLIKLERI VE PERFORMANS KAYNAK
= ILISKISININ ISTATISTIKSEL OLARAK INCELENMESI .
R0 Prof. Dr. Yasemin
© KORKMAZ

ON A UNIVERSAL FUNCTION OF CORROSION STRENGTH
OF MATERIALS WITH THE INFLUENCE OF MECHANICAL
STRESSES AND THE CONCENTRATION DIFFUSION OF THE
DIFFUSING SUBSTANCES

HIJRAN MAMMADOVA

Academy Global Conferences & Journals
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Meeting ID: 816 0458 4722 Passcode: 202224

28 Haziran / June 28, 2024 / 11:00 — 13:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
Key Concepts of Participatory Project Planning and Management: Daniel Stephen
An Empirical Review WAMBURA
AN EMPIRICAL ANALYSIS ON THE OIL AND NATURAL és":loc' glr OIII' 'r\l"“hammet
GAS INDUSTRIES IN THE TANZANIAN ECONOMY unus S1sma )
Jessica Kusungulwa Mitto
KURESEL EKONOMIDE DOGRUDAN YABANCI Assoc. Prof. Muhammet
YATIRIMLAR: PANDEMI ONCESI VE SONRASI GELISMIS Yun 'Si an
VE GELISMEKTE OLAN EKONOMILER UZERINE BiR Hu us o ¥ :,
INCELEME asan Can Agari
=
é
AN OVERVIEW OF THE CHANGING DYNAMICS OF CHINA- N
™ =] KENYA RELATIONS Dr. Esra SARIOGLU
Z =
@) B0
= 5
<
5 z REACTIONS OF THE CENTRAL ASIAN COUNTRIES TO Ph.D. Candidate, YAVUZ
3 z CHINA’S BELT & ROAD INITIATIVE (BRI) CELIK,
- =
3 ;
: THE USE OF VISUAL CONTENT IN NEWS ON VIOLENCE . -
T St
= AGAINST HUMAN BEINGS: A QUALITATIVE ANALYSIS ON g?f:l‘l’é’i Sgﬁ%%%&[{
- THE CASE OF MOTOCOURIER ATA EMRE AKMAN grenct,
a
ANALYSIS OF INFLUENCERS' INSTAGRAM POSTS FROM g;‘g;;ﬁ:ima Didem
THE PERSUASIVE COMMUNICATION PERSPECTIVE MAC Selvinaz YOLTAY
EVALUATION OF HEALTH MANAGEMENT MASTER g;gfi Uyesi Nurgill
STUDENTS' PERSPECTIVES ON HEALTH TOURISM: A o
ISTANBUL CASE Yuks.ek Lisans Qgrenm
Soheila GHOLIPOUR
Yiiksek Lisans Ogrenci
ATTITUDES OF HEALTH MANAGEMENT MASTER ]s;hglf‘r %{OEIIS%UE
STUDENTS TOWARDS ALTERNATIVE MEDICINE ERD, Ag\l_' yest Nurgu
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Meeting ID: 816 0458 4722 Passcode: 202224

28 Haziran / June 28, 2024 / 11:00 — 13:00 Time zone in Turkey (GMT+3)

Salon Moderator

Bildiri No ve Baslig1 / Paper ID and Title

Authors

HALL / SALON 4
Dog¢. Dr. Fatma YUVAYAPAN

CEFR-aligned formative assessment: Teachers’ perception, attitudes
and practices

Sumati Muniandy
Jasmine Jain
Ramesh Nair

CONVERSATIONAL INDIRECTNESS: ADAPTATION OF
INDIRECTNESS SCALE

Dr. DILEM DINC

EXAMINING THE RELATIONSHIPS BETWEEN SPORTS
MANAGER CANDIDATES’ SOCIAL ENTREPRENEURSHIP
COMPETENCIES AND SOCIAL PROBLEM SOLVING SKILLS

Asst. Prof, Eda ADATEPE
Doctorant, Furkan KELES

A REVIEW OF STUDIES CONDUCTED FOR STUDENTS
WITH WRITING DIFFICULTIES IN PRIMARY SCHOOL

Doctorant, Furkan KELES
Graduate Student, Nurten
KELES

EXAMINATION OF SAMPLE SCIENCE QUESTIONS
PREPARED BY MEB IN THE FRAMEWORK OF THE
RENEWED BLOOM TAXONOMY

Teacher, FERUZE OZKOL
Prof. Dr. UGUR SARI

EXPLORING THE LINGUISTIC AND MULTIMODAL
FEATURES OF FINANCIAL DISCOURSE THROUGH
CRITICAL DISCOURSE ANALYSIS

Dog. Dr. Fatma
YUVAYAPAN

Academy Global Conferences & Journals
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Meeting ID: 816 0458 4722 Passcode: 202224

28 Haziran / June 28, 2024 / 11:00 — 13:00 Time zone in Turkey (GMT+3)

Salon Moderator

Bildiri No ve Baslig1 / Paper ID and Title

Authors

9

HALL / SALON 5
Prof. Dr. Safak ULUCINAR SAGIR

ORGANIZATIONAL HAPPINESS IN EDUCATION

Dr. Ogr. Uyesi Mahire
ASLAN

ANALYSIS OF TEACHERS’ PERCEPTIONS OF
ORGANIZATIONAL ATTRACTIVENESS IN TERMS OF
VARIOUS VARIABLES

Dr. Ogr. Uyesi Mahire
ASLAN

KULTURLERARASI ILETiSIM VE KULTURLERARASI
DUYARLILIK PERSPEKTIFINDEN POLONYA’DA
ERASMUS+ OGRENCISI OLMAK

Simf Ogretmeni, AYBIGE
EBRU SARICAY

Prof. Dr., BELGIN
ARSLAN CANSEVER

SINIF OGRETMENLERININ 21. YUZYIL OGRETEN
BECERILERI KULLANIM DUZEYLERI iLE OGRENCILERIN
07 DUZENLEME BECERILERT ARASINDAKI ILISKININ
INCELENMESI

Sinif Ogretmeni, AYBIGE
EBRU SARICAY

Prof. Dr., BELGIN
ARSLAN CANSEVER

COK SESLI KORO SEFLERININ CALISMALARINDA
ALGISAL OGRETIM STRATEJILERINi KULLANMA
DURUMLARI

Yiiksek Lisans Ogrencisi,
Umit UNAY .
Prof. Dr., Begiim OZ

CHORISTERS' PERCEPTION AND APPROACHES TO
CONDUCTORS

Yiiksek Lisans Ogrencisi,
Ilgi Alkim OZDURAN
Prof. Dr., Begiim OZ

UST BILISSEL DINLEME STRATEJISINE YONELIK
GELISTIRILEN ETKINLIKLERIN DINLEME BECERILERINE
ETKISI: PILOT CALISMA

Doktora Ogrencisi,
MURAT ERMIS
Prof. Dr., SAFAK
ULUCINAR SAGIR

SINIF OGRETMEN{ ADAYLARININ FEN
OKURYAZARLIGINA ILISKiN METAFORLARI

Prof. Dr. Safak
ULUCINAR SAGIR
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Meeting ID: 816 0458 4722 Passcode: 202224

28 Haziran / June 28, 2024 / 11:00 — 13:00 Time zone in Turkey (GMT+3)

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
BONZAI BAGIMLILIGI SIDDETINE GORE ALEKSITIMI, Dr. Bingiil Subast
DURTUSELLIK VE BUYUME KORKUSU’NUN INCELENMESI | Psk. Digdem Ozdiren
EBEVEYNLERIN MEDYA ARACILIKLARI iLE COCUKLARIN CT.)‘?Zh YP‘IFSP‘;%E;?*X‘SC AKIR
DIJITAL BAGIMLILIGI ARASINDAKI ILISKININ grenets HY
INCELENMESI Dr. Ogr. Uyesi ASUMAN

© > BILBAY

Z —

a

9 > PHN, PhD Student Esra

< <« KoC

® 2 VALIDITY AND RELIABILITY STUDY OF THE HEALTH Research Assistant, FEYZA

3 & AND WEIGHT ATTITUDE SCALE BARDAK

2 b Prof. Dr., FILIZ HISAR

% a Doc. Dr. Yusuf BAYAR
SPORDA OZYETERLILIK VE KAYGI: GENC FUTBOLCULAR .
UZERINE BiR INCELEME Dr Ozge AYDIN
VOLEYBOLCULARIN MOTIVASYONEL iKLIM VE SPORCU gr Oé%eYAKZDéI; ATLI
BAGLILIK DUZEYLERININ INCELENMESI Sicf’fiN ¢
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Meeting ID: 816 0458 4722 Passcode: 202224

28 Haziran / June 28, 2024 / 11:30 — 13:30 Time zone in Turkey (GMT+3)

Salon Moderator

Bildiri No ve Baslig1 / Paper ID and Title

Authors

HALL /SALON 7
Assis. Prof. Dr. Amanda Jones

EMPOWERING INDUSTRY 4.0 WITH DEEP LEARNING:
ENHANCING ASSEMBLY LINE EFFICIENCY THROUGH Al-
POWERED PRODUCT IDENTIFICATION

Adegboye Moguel

EVALUATING THE PRIVATE MONETARY BENEFITS OF
HUMANITIES AND EDUCATION PROGRAMS IN OSUN
STATE'S PUBLIC UNIVERSITIES: A FIELD OF STUDY
ANALYSIS

Angel Mufioz Daniel
Guzman

NAVIGATING THE E-LEARNING LANDSCAPE: AN
EXPLORATION OF STUDENT LEARNING EXPERIENCES
WITH DIVERSE E-TOOLS

Assis. Prof. Dr. Amanda
Jones

UNVEILING THE HIDDEN STRUGGLE: A QUANTITATIVE
EXPLORATION OF ANXIETY PREVALENCE AMONG
DYSLEXIC STUDENTS IN HIGHER EDUCATION

C. Barzen
Annika Victoria

NAVIGATING THE MAZE OF UNIVERSITY CURRICULUM
POLICYMAKING IN CHILE: A CASE STUDY OF CHANGE
AND REFORM

Joanna Lee
Dillon- Peksa,

THE TRANSFORMATIVE POWER OF COLLABORATION:
MIDDLE GRADE TEACHERS EMBRACING A CULTURE OF
SHARED LEARNING

Vasiliki Kontzinos,
Panagiotis Markaki, VVagelis
Karakolis, John Psarras

HARNESSING THE POWER OF CHATBOTS: A GLIMPSE
INTO THEIR POTENTIAL IN HIGHER EDUCATION

Christos Vlachou,
Ourania Kokkinakos,
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A. G. Matveev
MODELS OF COPYRIGHTS SYSTEM
Dr. Yurlov Sergey
MODERN PROBLEMS OF RUSSIAN SPORT LEGISLATION
Dr. Dorota Galeza
HOW TO MODERNISE THE EUROPEAN COMPETITION
NETWORK (ECN)
c
g__cs Assis. Prof. Dr. Nazia Khan
[0} ¥ WOMEN’S RIGHTS IN CONFLICT WITH PEOPLE’S
Z -E CULTURAL AUTONOMY': PROBLEMS OF CULTURAL
- S ACCOMMODATION
< .
2 5 Assoc. Prof. Kyoko
.| Y SOCIAL MOVEMENTS AND THE DIFFUSION OF TACTICS Tominaga
- o AND REPERTOIRES: ACTIVISTS' NETWORK IN ANTI-
% D' GLOBALISM MOVEMENT
[%2]
3
< Li Lei
EMPLOYMENT DISCRIMINATION ON CIVIL SERVANT Jia Jidong
RECRUITMENT
Assis. Prof. Dr. Abdelhafez
DEPENDENCY THEORY ON EXAMINING THE Abdel Hafez
RELATIONSHIP BETWEEN THE UNITED STATES AND THE
MIDDLE EAST: IN THE CASE OF IRAN, SAUDI ARABIA,
AND TURKEY
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Assis. Prof. Dr. Taechit
THE DESIGN INSPIRED BY PHRA MAHA CHEDI OF KING Cheuypoung
RAMA I-IV AT WAT PHRA CHETUPHON
VIMOLMANGKLARAM RAJWARAMAHAVIHARN
Jaruphan Supprung
A COMPARATIVE STUDY OF COSTUMES FOR RELIGIOUS
FESTIVALS IN ASEAN COUNTRIES
Assis. Prof. Dr. Simeon
LOAN GUARANTEE SCHEMES: PRIVATE AND PUBLIC Karafolas
EXAMPLES Maciej Wozniak
o> Noppadon Sangwalpetch
o % THE APPLICATION OF RHIZOPHORA WOOD TO DESIGN: A
% E_ WALKING STICK FOR ELDERLY
| Q.
< »
~ S Tanutpong Phriwanrat
:II %_ PROPERTIES OF RHIZOPHORA CHARCOAL FOR PRODUCT
< S DESIGN
1S
I ©
S
Assis. Prof. Dr. Suwit
FABRIC PRINTING DESIGN: AN INSPIRATION FROM THAI Sadsunk
KITES
Ress. Assis. Kitda
THE DESIGN OF ENGLISH MATERIALS TO COMMUNICATE | Praraththajariya
THE IDENTITY OF MUEANG DISTRICT, SAMUT
SONGKRAM FOR ECOTOURISM
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THE CORRELATION OF ECONOMIC VARIABLES ON Dr. Amirreza Attarzadeh
DOMESTIC INVESTMENT
AN ASSESSMENT ON THE EFFECT OF PARTICIPATION OF Afrah Saad Mohsen Al-
RURAL WOMAN ON SUSTAINABLE RURAL WATER Mahfadi
SUPPLY IN YEMEN
ARMED GROUPS AND INTRA STATE CONFLICT: A STUDY Assis. Prof. Dr. Ghzlan
ON THE EGYPTIAN CASE Mahmoud Abdel Aziz
ROLE OF LEADERS IN MANAGING EMPLOYEES’ Aya Maher,
DYSFUNCTIONAL BEHAVIOR AT WORKPLACE Dri Pakinam Youssef
o
=
o o
- S
% < FINANCIAL STATEMENT FRAUD: THE NEED FOR A Ifedapo Francis Awolowo
| %) PARADIGM SHIFT TO FORENSIC ACCOUNTING
g <
n
= S
- LL
- o
< % CUSTOMER ADOPTION AND ATTITUDES IN MOBILE Dr. Prasansha Kumari
T ° BANKING IN SRI LANKA
2
THE SERVICE APPRAISAL OF SOLDIERS OF THE ARMY OF Assoc. Prof. Tereza
THE CZECH REPUBLIC IN THE CONTEXT OF PERSONAL Dole¢kova
EXPENSES
PECULIARITIES OF IMPLEMENTATION OF BRANDING Maia Seturi
PRINCIPLES
MARKET SEGMENTATION AND CONJOINT ANALYSIS FOR Abbas Al-Refaie,
APPLE FAMILY DESIGN Nour Bata
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Laila Yasir Al-Harthy
Ali H. Al-Badi
1 TO CLOUDIFY OR NOT TO CLOUDIFY
Nazira B. Boldurukova
ZHOU ENLAI’S INFLUENCE ON CHINA'S FOREIGN POLICY
2
Levture Narong Kulnides
3 TRACE ON BALLISTIC AFTER SHOOTING
Prof. Dr. Chalermpol Tapsai
THE EVOLUTION OF ONLINE LESSONS IN AN
: ‘é‘ 4 INTEGRATION MODEL
p)
=z (5]
O S
3:' o Assis. Prof. Saowapa
%) 5 DISCLOSURE IN THE SOCIAL AREA TO MITIGATE Phaithayawat
: E 5 CONFLICTS BETWEEN COMMUNITY AND THE STATE: A
a > CASE OF MAHAKAN FORTRESS, BANGKOK
< o
T @]
Aber Salem Aboalgasm,
THE POTENTIAL OF DIGITAL TOOLS IN JUNIOR SCHOOL Rupert Ward
6 ART LESSONS TO ENHANCE ARTISTIC ABILITY USING
TAMAZIGHT FONTS
Dr. Marut Pichetvit
THE DESIGN OF CHILDREN'S PICTURE BOOKS BASED ON
AMPHAWA FIREFLIES TALES
7
8
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WEB-CONTENT EXAMINATION OF THE MAJOR SPANISH Dr. Natalia Polkanova,
TOURIST DESTINATIONS EVALUATION BY RUSSIAN Sergey Kazakov
TRAVELERS
DISABILITY VARIETY MANAGEMENT: A CASE STUDY OF Assoc Prof. Dr. Dr Nada
THE BANKING SECTOR IN THE KSA Azhar
ITALIC HANDWRITING IN AN INTERNET ERA Karen Armstrong
o THE INFLUENCE OF PARENTAL ENGAGEMENT IN Sheng-Min Cheng
[ PRESCHOOL DISABLED CHILDREN
S
~ <
©
z ks
% 4 THE SIGNIFICANCE OF CONCERNS FOR THE YOUTH IN Lecture Sivamurugan
| — VOTER DECISION-MAKING: A CASE STUDY AMONG Pandian
5) D UNIVERSITY STUDENTS IN MALAYSIA
¢ |5
_I -
| Y=
< o JAPANESE ENGLISH IN TRAVEL PAMPHLETS Premvadee Na
I o Nakornpanom
8
[72]
<
LIFESTYLES OF UNDERGRADUATE STUDENTS BASED ON
SUFFICIENCY ECONOMY PHILOSOPHY IN SUAN PHD candidate Phusit
SUNANDHA RAJABHAT UNIVERSITY Phukamchanoad
RESEARCH EXAMINATION IN ECLECTIC THEORY Tarideh Alizadeh
(KABOUDAN AND SFANDIAR) ONLINE METACOGNITIVE Mohd Nasir Hashim
READING STRATEGIES UTILIZATION BY POSTGRADUATE
LIBYAN EFL STUDENTS
AUGURIOUS SIGNIFICANCE FOR COMMUNITY SOUVENIR Assoc. Prof. Dr. Najwa
PRODUCTS Alsayed Omar
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Dr. Lovorka Galetic,
IMPACT OF A COMPANY’S DYNAMIC CAPABILITIES ON Zeljko Vukelic
ITS INNOVATION CAPABILITIES
Ms. Student Sofia Ayouche
A PSO-NM ALGORITHM FOR NELSON-SIEGEL-SVENSSON Dr. Rachid Ellaia,
CALIBRATION Dr. Rajae Aboulaich
Osamah A. Alsayegh
CONSEQUENCES OF OIL PRICES ON RENEWABLE ENERGY
DEPLOYMENT
Assis. Prof. Dr. Erika Ruiz,
LEAN HEALTHCARE: CHALLENGES AND FACILITATORS Nestor Ortiz
IN THE COLOMBIAN CONTEXT
™ <
— [<}
— 1.
z s —
o) = Dr. Bhim Singh
e =] RECOGNITION OF LEAN IMPLEMENTATION HURDLES IN
< I' INDIAN INDUSTRIES
2} o
S |8
3 T :
< @« Wardoyo, Humairoh
T ; ADVANCING LOCAL PRODUCTS THROUGH ONE VILLAGE
ONE PRODUCT AND CUSTOMER SATISFACTION
Prof. DR . Levan Sabauri
EXAMINATION OF THE CAUSES BEHIND THE
DETERIORATED STANDING OF ENGINEERING COMPANIES
DURING THE FINANCIAL CRISIS
Mikel Alonso Lopez
OVERVIEW OF MODELS OF CONSUMER BEHAVIOR AND
INFLUENCE OF EMOTIONS IN DECISION MAKING
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Assessment of Molecular Markers for Resistance to Biotic Stress in
Sunflower (Helianthus annuus L.)

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
USE OF Arthrospira platensis IN THE DEVELOPMENT OF IREM YESILDAG
FUNCTIONAL FOODS Prof. Dr. ABUZER
CELEKLI
BIODIVERSITY LOSS: A GLOBAL ISSUE THREATENING ESMANUR SEREN
Prof. Dr. ABUZER
Z ECOLOGICAL BALANCE CHLEKL
~l
=
Q &
Q
Z 9 _
) 2 Assist.Prof.Dr.,
» O VOLATILE AROMATIC, FATTY ACIDS AND ANTIOXIDANT | MUHAMMED
> as PROPERTIES OF St. JOHN’S WORT (Hypericum Perforatum L.) | GUNGOREN
o) E < OIL EXTRACTED IN OLIVE OIL AND SUNFLOWER OIL Assist.Prof.Dr., MUSTAFA
| i YUNUS EMRE
< = <
n <« b)
3 23 .
< > SERDIL SENPALIT,
T K Assist.Prof.Dr. MUSTAFA
a0 YUNUS EMRE,
<5 TOTAL PHENOLIC CONTENT AND TOTAL ANTIOXIDANT | Assist.Prof.Dr.
g r CAPACITY OF OLIVE OIL, SUNFLOWER OIL AND CANOLA | UMMUGULSUM
el oILS TUKENMEZ EMRE,
a ‘B Assist.Prof.Dr.
s < MUHAMMED
GUNGOREN
rem Senel AKDAG

Dog. Dr. Ozge KARAKAS
METIN
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1 The investigation of expansion screws in different configurations: A | Assist. Prof., Nurver Karsli
finite element study Assist. Prof., Salim Cam
AILE TERAPISININ COCUK PSIKIYATRISI ALANINDAK(I {zm. Dr. ERMAN USLU
2 ; - ; Ogr. Gor. Uzm. RUKIYE
YERI VE ONEMI
USLU
T;_ 3 ORTODONTIK TEDAVILERIN TEMPOROMANDIBULAR er(f'f (i’)"rrgfeaslffngﬁiacn
~ g EKLEM UZERINE ETKILERI KARADEDE
5
Z:' E 4 OKUL SAGLIGININ OBEZITE VE FiZIKSEL AKIVITE ILE gfﬂ’g}glﬁﬂEYMA
2 < ILISKISI Prof. Dr. FILiZ HISAR
- )
- = -
< - Research Assistant Mahsum
T 2 5 THE EFFECT OF HONEY ON CHRONIC WOUNDS KORKUTAN, RN, Msc.
2 Associate Professor Serpil
< Yiiksel, RN, PhD
YENIDOGANIN AGRI DEGERLENDIRMESINDE YAPAY . .
6 ZEKA KULLANIMI Prof. Dr. Emine GECKIL
COMMUNICATION WITH SCHOOL CHILDREN AND . ;
7 ADOLESCENT Prof. Dr. Emine GECKIL
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5000 SERISI ALUMINYUM MALZEMELERIN TiG KAYNAK OSMAN YAVUZ
YONTEMI ILE BIRLESTIRILEBILIRLIGININ Prof. Dr. AHMET
ARASTIRILMASI DURGUTLU
GROWTH AND CHARACTERIZATION OF TITANIUM OXIDE g:r;eEtLLY\'(AS’XL
THIN FILMS BY GREEN SYNTHESIS METHOD
Aytung ATES
IREM ALTINOK
VITRIFIYE CAMUR URETIMINDE TALK KULLANILARAK (S)ngEIgeNKZLIJH{IJ_K
PiSiRIM SICAKLIGININ DUSURULMESI Prof. Dr. FATIH
CALISKAN
r4 BESTE BULTAN TUNA
§ SEZER KULLUK
o™ 7 KUVARS TANE BOYUT DAGILIMININ SERAMIK SAGLIK IREM ALTINOK
> 3 GERECLERI SIRLARI UZERINDEKI ETKILERI ORCUN ZIRTIL
o) < Prof. Dr. FATIH
| O CALISKAN
S E
- e .
1 < EREN ERTIK
- = o o ) | SILATOPCU
% o BOR BILESiGI ILAVELI POLIURETAN KOMPOZIT SENTEZi | MURAT ZENGIN
= Prof. Dr. FATIH
“é CALISKAN
[-™
ERHAN OZKARAASLAN
ATIK CAM DOLGULU POLIURETAN SUNGER KOPUK SILATOPCU
ORETIMI MURAT ZENGIN
Prof. Dr. FATIH
CALISKAN
Prof. Dr. Hasan SERIN
NOISE ANALYSIS IN A FURNITE FACTORY Dr. Ogr. Uyesi Yunus
SAHIN
EVALUATION OF WOOD BASED DUST FROM SOME AREAS gmf(:j]? I gas"‘.“\fERlN
AND MACHINES IN A FURNITURE FACTORY S;Hng\;' yest Yunus

Academy Global Conferences & Journals

UASIOURNAL
ijasjournal.com

ACADEMY *




 CONFEREH,
S &,

&

ACADE,
My P
Pl

www.akademikongre.org

ICHEAS 7th INTERNATIONAL CONFERENCE ON HEALTH, ENGINEERING AND APPLIED SCIENCES
ICHSR 7th INTERNATIONAL CONFERENCE ON HUMANITY AND SOCIAL SCIENCES
LatinArt 7th INTERNATIONAL GROUP EXHIBITION

JUNE 28 - 30, 2024
SARAJEVO

Meeting ID: 816 0458 4722 Passcode: 202224

28 Haziran / June 28, 2024 / 15:00 — 17:00 Time zone in Turkey (GMT+3)

Salon Moderator
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Authors

9

HALL / SALON 4
Dr. Ogr. Uyesi Derya GUNGORDU SOLGUN

KOBALT FTALOSIYANIN BILESIGININ 2-NiTROFENOL iCiN
KATALITIK OZELLIGININ INCELENMESI

Dr. Ogr. Uyesi Derya
GUNGORDU SOLGUN
Prof.Dr. Mehmet Salih
AGIRTAS

GUMUS ALASIMLI KALKOPIRIT INCE FILMLERDE
GALYUM MIKTARININ KIMYASAL KOMPOZiSYON
DERINLIK PROFILi UZERINE ETKILERI{

Dr. SEMIH AGCA

THE EFFECT OF POLYPROPYLENE FIBERS OF DIFFERENT
TYPES AND RATIOS ON THE PERFORMANCE OF
CONCRETE AFTER EXPOSURE TO ELEVATED
TEMPERATURES

Asst. Prof. Dr., H. Alperen
BULUT

KAHRAMANMARAS MERKEZ ILCELERINDEKi OYUN
PARKLARININ YAS ARALIKLARINA GORE
DEGERLENDIRILMES]

Nihan Ayse ANCEL
Prof. Dr. Hasan SERIN

KAHRAMANMARAS MERKEZ ILCELERINDEKI OYUN
PARKLARININ ENGELLI COCUKLAR iCIN
DEGERLENDIRILMESI

Nihan Ayse ANCEL
Prof. Dr. Hasan SERIN

ASMA KAT YUKSEKLiGININ PERDELi-CERCEVELI
BETONARME YAPILARIN YAPISAL DAVRANISI
UZERINDEKI ETKISI

Dr. Ogretim Uyesi
Muhammet Zeki OZYURT
Lisans Ogrencisi Zeki SARI

PERDELERI DIS VE iC AKSLARDA YERLESTIRILMIS OLAN
BETONARME YAPILARDA ZEMIN KAT YUKSEKLIGININ
DAVRANISA ETKISI

Dr. Ogretim Uyesi
Muhammet Zeki OZYURT
Ogrenci Mustafa Gokalp
CENGIZ
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Nil KURTGOZ
MSc. Mehmet ibrahim
1 BIOTIC STRESS-INDUCED ALTERATIONS IN DNA YILMAZ
METHYLATION IN SUNFLOWERS Prof. Mine TURKTAS
Assoc. Prof. Ozge
KARAKAS METIN
Te}
Z 8 NAZLI AYYILDIZ
9 &} 5 COLORIMETRIC DETERMINATION OF AMPLIFICATION Dr. Ogr. Uyesi BESTE
< E PRODUCTS IN FOODBORNE PATHOGENS DETECTION CAGDAS
n
~ -
- o
- =
% z 3 A STUDY ON VANDALISM IN CHILDREN'S PLAYGROUND: SIBEL KURDI
THE CASE OF KAHRAMANMARAS CITY
Yiik. Har. Miih., Deniz
4 DENIZLERDE PETROL KIiRLILIGININ UYDU GORUNTULERI | BITEK
ile IZLENMESI ve ANALIZI Prof. Dr., Fiisun Balik
SANLI
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IMPACT OF BOVINE COLOSTRUM SUPPLEMENTATION ON
INTESTINAL ENZYME ACTIVITY IN JUVENILE DOURADO
SALMINUS BRASILIENSIS: A HISTOCHEMICAL
INVESTIGATION

Assoc. Prof. Dr. Ahmad
Noor Ariffin,

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
HARNESSING THE POWER OF GARLIC AND CHILI: A Nguyen Tuan,
NATURAL SOLUTION FOR CONTROLLING CABBAGE Bui Lan Anh,
INSECT PESTS AND ENHANCING CROP GROWTH IN Hoang Anh
VIETNAM
EXPLORING THE EFFICACY OF BANANA PEELS AS A Assoc. Prof. Dr. Minh Bui
BIOSORBENT FOR MANGANESE REMOVAL FROM
AQUEOUS SOLUTIONS
- INVESTIGATING THE BROAD-SPECTRUM ANTIMICROBIAL | Phd. Candidate Milad
-E ACTIVITY OF EUCALYPTUS CAMENDULENSIS ESSENTIAL Mahmoud
.‘E OIL AGAINST SELECTED BACTERIA AND FUNGI
<
- CRAFTING THE SQUARE WATERMELON MOLD: A Dr. Mina Mehani,
© 8 MECHANICAL FORCE GAUGE DESIGN AND Prof. Dr. Nsasrin Salhi,
Z z DEVELOPMENT JOURNEY
o k=)
| 55}
5 E
- < UNVEILING FIBRINOLYTIC PROTEASE-PRODUCING Mohd Sidek
.| o ENDOPHYTIC FUNGI RESIDING IN HIBISCUS LEAVES Zainon Mohd
2' =) FROM SHAH ALAM Zaidah Zainal
T 5
j—
o
S
o
a
<

REVOLUTIONIZING SQUARE WATERMELON
PRODUCTION: THE INNOVATIVE DESIGN AND
DEVELOPMENT OF A MECHANICAL FORCE GAUGE

Tahere Valeria,
Sara Ladjel
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
CONVENTIONAL DESIGN AND SIMULATION OF AN A. Khanipour, K. M
URBAN HYBRID BUS Ebrahimi, W. J. Seale
AN EXPERT SYSTEM FOR CAR FAILURE DIAGNOSIS Ahmad T. Al-Taani
LIMIT CYCLE BEHAVIOUR OF A NEURAL CONTROLLER Travis Wiens, Greg
WITH DELAYED BANG-BANG FEEDBACK Schoenau, Rich Burton
o
S
~ % INTER-PHASE MAGNETIC COUPLING EFFECTS ON
% h=— SENSORLESS SR MOTOR CONTROL Assosc. Prof. Dr. . Mvungi
2 |3
% =3
= 2
- @ T-DOF PI CONTROLLER DESIGN FOR A SPEED CONTROL . . .
:(l 'g OF INDUCTION MOTOR Tlanchal_ Suksri, Satean
T [ Tunyasrirut
-
)
USING FUZZY CONTROLLER IN INDUCTION MOTOR :Ezza"A?iag{ggzzzaio\S}:gani
SPEED CONTROL WITH CONSTANT FLUX Taheri Asghar
A METHOD FOR QUALITY INSPECTION OF MOTORS BY
DETECTING ABNORMAL SOUND Dt . Tadatsugu Kitamoto
INDUSTRIAL COMPRESSOR ANTI-SURGE COMPUTER Ventzas Dimitrios,
CONTROL
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ABSTRACT

In this study, we describe a new fourth-order number sequence that we entitled Tribonacci-
Leonardo numbers. Then, we build some identities including the Binet formula, generating
function. Then, we also introduce Gaussian Tribonacci-Leonardo numbers by using the
Tribonacci-Leonardo numbers. Lastly, we obtain some equations for that sequence.

Keywords: Leonardo numbers, Gauss Leonardo numbers, generating function, Binet’s formula
1. INTRODUCTION

There are a lot of number sequences in the literature. The most well-known of these is the

Fibonacci sequence. There are many generalizations based on the Fibonacci sequence.

Leonardo sequence is one of them. In 2019, Catarino and Borges presented some properties of

the Leonardo sequence [1] that they described by the following recurrence relation: For k > 2,
Le, = Ley_1+Lep_,+1

and the boundry conditions Le, = Le; = 1. In addition, there is an equation between the
Leonardo numbers as follows: For k > 2,
Leyy1 = 2Ley — Ley_; 1)

The characteristic equation of (1) is
@3 —20*+1=0. 2)

The Binet’s formula of the Le;, number is

286%+1 — 2081 — 5+ 6
6—0 ’

Lek =

& and 0 are roots of the characteristic equation (2). There are many more works on Leonardo’s
numbers in literature. Some of these are as follows: In [2], Shannon found an inhomogeneous
extension of Leonardo’s numbers. In [3], Alp and Koger obtained new identities of Leonardo
numbers, and in [4], they introduced hybrid Leonardo numbers. In [5], Kuhapatanakul and
Chobsorn defined generalized Leonardo numbers and obtained matrix representations. In [6],
Karatas introduced complex Leonardo numbers and gave some properties and sum formulas.
In [7], Tan and Leung introduced Leonardo p-numbers and incomplete Leonardo p-numbers.
In [8], Soykan described generalized Horadam Leonardo numbers and gave Binet’s formulas,
generating functions, Simson formulas, and the sum formulas for them.

The other of the popular number sequences is the Gaussian numbers. The set of these numbers
is denoted by Z[i]. Gaussian numbers were investigated by Gauss in 1832. The first studies on
this numbers were made by Gauss. Then, Gauss Fibonacci and Lucas humbers were defined by
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Jordan in 1965 [9]. These number sequences are defined by the following recurrence relation
for k > 2,

GF, = GFy_1 + GFp_5,

and the boundry conditions GF, = i, GF; = 1.

GLk = GLk—l + GLk—Z!

and the boundry conditions GL, = 2 — i, GL; = 1 + 2i. And in [10], it is defined k" Gauss
Leonardo numbers by the following recurrence relation for k > 2,

GLek = GLek_l + GLek_Z + (1 + l),
and the boundry conditions GLey, = 1 —i,GLe; = 1 + i.

Considering these studies, we purpose to define a special fourth-order sequence in this study.
Since the recurrence relation of this sequence is similar to that of the Tribonacci sequence, we
specifically named this sequence the Tribonacci-Leonardo numbers sequence. Thus, we
introduce a new type of the fourth-order Leonardo sequence. Additionally, we intend to find
some of their equations, including the Binet formula, generating function, Then, we also
describe a new fourth order Gaussian sequence which we call Gaussian Tribonacci-Leonardo
numbers. Finally, we aim to examine some properties of that sequence.

2. TRIBONACCI-LEONARDO NUMBERS

In this section, we firstly will describe a new fourth-order number sequences which we call
Tribonacci-Leonardo numbers. And then we obtain some equalities for this sequence.
Definition 2.1. kth Tribonacci-Leonardo number is defined the following recurrence relation
for k > 3,

TLey =TLey_y +TLey_, + TLey_3 + 1 (3)

and the initial conditions TLe, = 0,TLe; = 1,TLe, = 1.
The first some Tribonacci-Leonardo numbers are

0,1,1,3,6,11, 21, 39, 72, 133, ...
And then, according to (3), it is easily seen that
TLeyy, = 2TLey — TLey_s. (4)
where TLey is kth Tribonacci-Leonardo number.
The characteristic equation of (4) is
nt—2m3+1=0. (5)

The characteristic equation in (5) is the fourth order. So, there are four roots of it. Let’s represent
the roots of (5) with a, 8, v, €. In this situation,

nt-2m+1=m3-n?—-n—1)(mr—1)=0.
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Hence

a=c+U+V,

1
==+ ulU + u?v,

3
1
V=§+MU+MW
e=1
_ 19 1 19 11 -1+i3
where = (;+\/Z)3,V— (;—\/3)3,A—;,u— —
Also the following equations can be written.
a+ f+y=1

apy=1
af+ay+pfy=-1
Theorem 2.2. The Binet formula for Tribonacci-Leonardo numbers is given by

ak+1 ﬂk +1 .yk +1 gk+1

(a—B)(a—y )(a—¢) + (B=a )(B=v)(B-9) + (= a)((r= BN-e) + (- a)(s—b’)(s—y(@

TLek =

where a, 8,y and € are roots of (5).
Proof.

By using the Binet’s formula of generalized Tribonacci and generalized Leonardo numbers,
The Binet’s formula for Tribonacci-Leonardo numbers can be easily calculated. o

Theorem 2.3. The generating function of Tribonacci-Leonardo number {TLe,} is determined
by

t—t> 4¢3

CFre® =0 5e v ooy

Proof. For the generating function of {TLe, }z-,, firstly, we will take into account the

following power series:
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GFre(t) = 2 TLejt*.
k=0

Hereby,
GFrpe(t) = TLeg + TLeyt + TLeyt? + - + TLeyt™ + -+,

So,
—2tGFp;,(t) = —2TLeyt — 2TLe t? — 2TLe,t3 — -+ — 2TLe,, t ™t + --.
+t4GFpy(t) = TLegt* + TLeytS + TLept® + -+ + TLept™ 4 + -,

If the three equations above are considered together, we obtain
(1 — 2t + t*)GFr.(t) = TLey + (TLe, — 2TLey)t + (TLe, — 2TLe;)t?
+(TLe; — 2TLe,)t3 + (TLe, — 2TLes + TLeg)t* + -+« + (TLeyyq — 2PLey, + TLej_3)t**?!
+ .-,

By using (4), we have
GErp (D _ TLeg + (TLe; — 2TLey)t + (TLe, — 2TLe;)t* + (TLes — 2TLe,)t?
Tle B (1 — 2t + t4)

ot t? 4¢3
T (1=-2t+tY o
3. GAUSSIAN TRIBONACCI-LEONARDO NUMBERS

In this section, we firstly will describe a new fourth-order gaussian sequences which we call
Gaussian Tribonacci-Leonardo numbers. And then we obtain some equalities for this sequence.

Definition 3.1. k" Gauss Tribonacci-Leonardo numbers are described by the following
recurrence relation for k > 3,
GTLey = GTLey_1 + GTLey_, + GTLey_5 + (1 + i), (7)

and the boundry conditions GLe, = —i,GLe; = 1,GLe, = 1 + i. And then, According to (7)
its easily seen that

GTLek = TLek + iTLek_1 (8)

where TLe,, is k*" Tribonacci-Leonardo number.
The first some Gauss Tribonacci-Leonardo numbers are
—i,1,1+i,3+1i,6+3i,11+ 60,21+ 11i, ...

And then, according to (7), it is easily seen that

CONFERENCE BOOK Academy Global Publishing House




S

CONFER
5 ey,

GTLey,, = 2GTLe, — GTLey,_5.
where GTLey is kth Gauss Tribonacci-Leonardo number.

The characteristic equation of (9) is

wr—=2w3+1=0.

Theorem 3.2. The Binet’s formula for Gauss Tribonacci-Leonardo numbers is given by

GTLek =

ak (a+i) B* (B+i) v* (v+i))

ek(e+1))

(@—-pB)a-y )(a=&) (B-a ) B-vI)(B-&) (v— o) (- B¥-¢)

where a, 8,y and ¢ are roots of (10).
Proof.

By using the equation (8) and (6), we obtain

ak+1 ﬁk+1 k +1

|4

(- a)(e-B)(e-v)))

&

k+1

GTLey, =

ak ﬁk Vk

£k

+ + +
(@-B)a-y)(a-e)  (B-a ) B-v)(B-8) - Q- PF¥-e) ' (= a)e=B)(E-y)

+
((06—,3)(06—)/ )(a-¢) + (B—a )(B=v)(B-e) + ((v= = Br-e) + (e— a)(e-B)(e-V)

So, The Binet’s formula for Gauss Tribonacci-Leonardo numbers is easily obtained. . o

Theorem 3.3. The generating function of Gaussian Tribonacci-Leonardo numbers {GTLe;} is

determined by

—i+ (1 +20t+ (—1+Dt* + (1 —i)t3

9fcrLe(t) = A-2t+t9

Proof. For the generating function of {GTLe, } .-, firstly, we will take into account the

following power series:

9frre(t) = Z GTLet*.
k=0

Hereby,

9ferre(t) = GTLey + GTLe;t + GTLeyt? + -+ + GTLept™ + ---.

So,
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—2tgfeorre(t) = —2GTLegt — 2GTLe t? — 2GTLeyt3 — -+« — 2GTLe, t ™+ + -
+t4ngTLe (t) = GTL€0t4 + GTLe1t5 + GTL€2t6 + o4 GTLemtm+4 + -

If the three equations above are considered together, we obtain
(1 =2t +tY)gferLe(t) = GTLey + (GTLe; — 2GTLey)t + (GTLe, — 2GTLey)t?
+(GTLe; — 2GTLe,)t?® + (GTLe, — 2GTLe; + GTLey)t* + -+ (GTLey 1 — 2GTLey,
+ GTLey_3)th*! + ...,

By using (8), we have

9ferLe(t)
_ GTLey + (GTLe; — 2GTLeg)t + (GTLe, — 2GTLe;)t? + (GTLes — 2GTLe,)t?
B (1-2t+t%
—i+ (1 +20t+ (—1+ Dt + (1 —i)t3
= .0

(1-2t+t*%)

4. CONCLUSION

In this study, we first introduce a new fourth-order Leonardo sequence. And, we named that
sequence Tribonacci-Leonardo or The fourth order Leonardo numbers. Moreover, we obtain
some equations for that sequence, including the Binet formula, generating function. Then,
inspired the definition of gaussian sequences, we described a new fourth-order Gaussian
Leonardo sequence. Similarly, we named that sequence Gaussian Tribonacci-Leonardo
numbers. In addition, we find the Binet formula, generating function for Gaussian Tribonacci-
Leonardo sequences, too.

By means of this study, in the future, some studies that can be done as follows: Leonardo
sequences of higher orders can be identified and their properties examined. Or new sequences
can be defined by combining the recurrence relations of different number sequences with those
of Leonardo sequences. New number sequences of higher orders may join the literature. Also,
by using this study, different engineering applications can also be made.

References

[1] Catarino P. M., Borges, A. (2019). On leonardo numbers. Acta Mathematica Universitatis
Comenianae, 89 (1), 75-86.

[2] Shannon, A.G. (2019). A note on generalized Leonardo numbers. Notes on Number
Theory and Discrete Mathematics, 25 (3), 97-101.

[3] Alp, Y., Koger, E. G. (2021). Some properties of Leonardo numbers. Konuralp Journal
of Mathematics, 9 (1), 183-189.

[4] Alp, Y., Kocer, E. G. (2021). Hybrid Leonardo numbers. Chaos, Solitons & Fractals 150,
111128.

[5] Kuhapatanakul, K., Chobsorn, J. (2022). On The Generalized Leonardo Numbers.
Integers: Electronic Journal of Combinatorial Number Theory, 22.

CONFERENCE BOOK Academy Global Publishing House




o (ONFEREy

o
O

S

[6] Karatas, A. (2022). On complex Leonardo numbers. Notes on Number Theory and
Discrete Mathematics, 28 (3), 458-465.

[7]1 Tan, E., Leung, H. H. (2023). On Leonardo p-Numbers. Integers: Electronic Journal of
Combinatorial Number Theory, 23, 1-11.

[8] Soykan, Y. (2023). Generalized Horadam-Leonardo Numbers and Polynomials. Asian
Journal of Advanced Research and Reports, 17 (8), 128-1609.

[9] Jordan, J. H. (1965). Gaussian Fibonacci and Lucas Numbers. Fibonacci Quarterly, 3(4),
315-318.

[10] Celemoglu, C. Gauss Leonardo Numbers, 7th International Applied Sciences
Symposium, 100-106. Izmir, 2022.

CONFERENCE BOOK Academy Global Publishing House




CONFER
5 ey,

S

ON PELL-ORESME SEQUENCES

Dr, CAGLA CELEMOGLU!
! Ondokuz Mayis University, Faculty of Science, cagla.ozyilmaz@omu.edu.tr- ORCID ID
0000-0003-0572-8132

ABSTRACT

Here, we introduce a new number sequence by using the coefficients of Pell and Oresme
numbers together. We name this number sequence with Pell-Oresme numbers. Then, we obtain
some equalities such as the Binet formula, generating function, exponential generating function
for that. Finally, we create matrix formula for Pell-Oresme numbers and obtain the determinant
of the matrix.

Keywords: Pell numbers, Oresme numbers, generating function, Binet’s formula, matrix
representation

1. INTRODUCTION

There are many famous number sequences whose elements are integers. The most well-known
of these is the Fibonacci sequence. The Fibonacci sequence, {Fk }f_o, is a sequence of numbers,

beginning with the integer couple 0 and 1, in which the value of any element is computed by
taking the sum of the two consecutive numbers. If so, for k>2, F = F_, + F _, [1]. In1202,

this number sequence was presented by Fibonacci in the book named Liber Abaci. The first
terms of this sequence are 0,1,1,2,3,5,8,13,...

Different generalizations of the Fibonacci sequence have been made in the literature. One of
these is the Pell sequence. In 1975, Bicknell [2] described the primer of the Pell sequence by
the following recurrence relation: Forn > 2 (n € N),

Py =2P, 1+ Py (1)

and the initial conditions P, = 0, P; = 1. Similarly, The first terms of this sequence are
0,1,2,5,12,29,...

The characteristic equation of (1) is
92-20-1=0

which hasroots « = 1 ++v2 and g = 1 — V2.
The Binet’s formula of the P, is
a — ’Bn a® — ‘Bn

a—-B 242

b= (2)
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A lot of research has been done on Pell numbers. Some of these are as follows: In [3], Horadam
studied modified Pell numbers and their applications. In [4], Melham obtained new identities
of Pell numbers, and in [5], Santana and Diaz-Barrero gave new properties about the sum of
Pell numbers. In [6], Mushtaq and Hayat presented a matrix whose entries are Pell numbers. In
[7], Dasdemir built new matrices based on Pell numbers and modified Pell and Pell-Lucas
numbers. And in [8], Celik et al. obtained new recurrences on Pell, Pell-Lucas numbers.

In this work, we will also examined a different number sequence closely number sequences
whose elements are rational number and similarly based on the Fibonacci sequence. The name
of this sequence is the Oresme sequence. The Oresme sequence was introduced by Nicole
Oresme in the middle of 14th century. But, Oresme’s orijinal calculations were not published.
In [9], Horadam described by the following recurrence relation for k > 2,

1
Ok = Og—1 — Zok—z (3)

and the boundry conditions 0, = 0,0, = % . The characteristic equation of (3) is

02—9+1=0
4

Whichhasrootsa=1+§ andrzl—g.

The Binet’s formula of the Oy, is

These numbers are obtained as a special case of Horadam numbers. There have been different
studies of Oresme numbers, especially in recent years. A few of them are as follows: In [10-
11], Soykan described generalized Oresme and generalized p-Oresme numbers and examined
some features of them. In [12], Halic1 et al. defined k-Oresme numbers. In [13], Halic1 and
Sayin introduced some k-Oresme hybrid numbers and they obtained some equalities and
summation formulas. In [14], Szynal- Liana and Wloch introduced and studied Oresme hybrid
numbers and hybrationals based on the known Oresme sequence.

When these studies are considered together, in this paper, we purpose to define a second-order
sequence which we call Pell Oresme numbers. Therefore, we introduce a new type of Fibonacci
sequence. Additionally, we intend to find some of their equations, including the Binet formula,
generating function, exponential generating function, identities for Pell Oresme numbers.
Finally, we build a matrix representation for these numbers and obtain the determinant of the
matrix.

2. PELL-ORESME NUMBERS
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In this section, we describe kth Pell-Oresme number as follows:
Definition 2.1. kth Pell-Oresme number is described by the following recurrence relation for
k=2,

1
POy = 2P0O;—1 = 7 PO 4)
and the boundry conditions PO, = 0, PO, = 1.
The first ten Pell Oresme numbers are

15 209 195 2911 2716 40545

012,—,7,—,—
P 4777167 8 64 7 32 7 256

The characteristic equation of (4) is

2-2 +1—0
y y 4 — M (5)

Theorem 2.2. The Binet formula for Pell Oresme numbers is given by

pk—Tk

p—T

PO, = (6)

where p and 7 are roots of the equation (5).
Proof. By using the equations (2) and (4), the Binet’s formula of the Pell Oresme numbers
can be easily calculated. o

Theorem 2.3. The generating function of Pell-Oresme number {P0O, } is determined by

GFpo(t) = a=2t+ 0

Proof. For the generating function of {PO,};-,, firstly, we will take into account the

following power series:

GFpo(t) = Z POktk.
k=0

Therefore,
GFPO(t) = POy + POt + P02t2 4+ -+ POntn + e

Hence,
—2tGFpo(t) = —2P0yt — 2P0,t* — 2P0yt3 — -+ — 2P0, t"*! + ...

1 2 1 2 1 3 1 4 1 n+2
+Zt GFpLe(t)zzPOOt +ZP01t +ZP02t +---+ZP0nt + -
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Taking the above equalities into consideration, we obtain

1 1

1 1
+(P0O3; — 2P0, + ZPLel) t>+ -+ (POpy1 — 2P0, + ZPO"‘l)th +

By using (4), we have
POy + (PO, — 2P0y)t + (PO, — 2P0, + POy)t* t

F = = .
GFpo(6) (1 -2t +t2) (1—3t+t2 +t3) .

Theorem 2.4. The exponential generating function of Pell-Oresme Numbers {PO,} is
epk _ erk

EGFpo(t) = g

where p and 7 are roots of the equation (5).
Proof. For the exponential generating function of {PO, }r-,, we will deal with the following
series representation:

EGFpo(t) =ZPOkF
k=0 '

k
Thus, using (6) and et = Y7, % it is obtained

(o]

k _ -k +k pk _ Tk

Tt e e

EGFpy(t) = EP —=—".0
p—1 k! p—T

k=0

3. Matrix Formula of Pell Oresme Numbers

In this section, we first introduce new matrix formulation for Pell Oresme numbers. To do this,
by using (4), we have

-1
P0k+1] _ |2 —|[ POk ]
PO, g PO,_4|

And so, new matrix formulation for Pell Oresme numbers as follows:

k

~1
P0k+1] _ |2 — P01]
PO, ) g PO,| -

2 2 1
4 l detPO = (5).
1 0 4

Definition 3.1. The PO-matrix (POM) is defined as

And if PO is l
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—11*
POM, = (PO)¥ = [2 7
1 0

-1
_|POkts 7 POk
- -1

POk — POk—1

where PO_, = —32, PO_, = —4.

Theorem 3.2. For k > 0, the determinant of the PO-matrix can be found as follows:

-1
— PO k
POj4q 4 k _ 1
Poml = et _E T [=(3) U
7 PO

Proof. To ensure the equality (7), we use induction on k. For k = 0, POM,, = I,, where |
is the identity matrix. So, it is easily seen that (7) is hold. Now, we suppose that (7) is hold

for k = L, that is,

-1
PO — PO,
|POMl| — I+1 _14-

Po = (oYl = IOl = (2).

-1

Then, by induction, for k =1 + 1,

-1
—PO 1+1
PO 1+1 1
POMal = |5 %1 | = 1PO)™ = IPO)II(PO)I = (5)
I+1 4
= PO

Thus Eq. (7) holds for all k = 0.0

4. CONCLUSION
In this study, we first introduce a new second-order number sequence. We built the recurrence

relation of this sequence by combining the coefficients of Pell and Oresme sequences. In this
way we contributed to the literature in terms of second-order number sequences. We named
that sequence Pell-Oresme numbers. Moreover, we obtain some equations for that sequence,
including the Binet formula, generating function, exponential generating function. Finally, we
describe a PO-matrix (POM) for Pell-Oresme numbers as follows:

-1
—P
POy4q 4 Ok
POM, = | pp™ ]
7 POk
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And we obtain the determinant of POM,, as follows:
k

\POM, | = (1)
k - 4 .

With this new sequence which we defined here, different engineering and physics applications
can be made. In addition, by using that sequence, new number sequences whose terms are not
integers can be described and different properties of that can be obtained.
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18-25 YAS ARASINDAKI UNIVERSITE OGRENCILERINDE SiGARA
BAGIMLILIGININ DENGE UZERINE ETKIiSi

SENA NUR KOCER !, AYNUR OTAG? BUSRA KEPENEK VAROL?3
1 Sivas Cumhuriyet Universitesi, Saglik Bilimleri Enstitiisii, Fizik Tedavi ve Rehabilitasyon
Anabilim Dal1, -0000-0002-5746-3466
2Sivas Cumhuriyet Universitesi, Saglik Bilimleri Fakiiltesi, Fizyoterapi ve Rehabilitasyon
Bolimii,
3Kayseri Nuh Naci Yazgan Universitesi, Saglik Bilimleri Fakiiltesi, Fizyoterapi ve

Rehabilitasyon Bolimdi,

OZET

Amag: Bu calismanin amaci 18-25 yas arasindaki iiniversite 0grencilerinde sigaraya olan
fiziksel bagimliligin denge iizerine etkisini incelemektir.

Yontem: Bu calisma Nuh Naci Yazgan Universitesi Saglik Bilimleri Fakiiltesi’nde dgrenim
goren 90 kisiyle yiritiilmustiir. Katilimeilarin sigara bagimliligini 6lgmek tizere Fagerstrom
Nikotin Bagimlilik Testi kullanilmistir. Katilimcilar esit olarak sigara igmeyen, ¢ok hafif, hafif,
orta, ileri ve ¢ok ileri derece bagimli olmak iizere 6 gruba ayrilmistir. Katilimcilara Flamingo
Denge Testi, Y Denge Testi, Fonksiyonel Uzanma Testi ve Hur Smartbalance 2031 denge
cihazinda 6l¢tim yapilmistir.

Bulgular: Flamingo Denge Testinde sag ve sol ayak, gozler kapali olarak yapilan 6lgiimlerde
ileri derece sigara bagimliligi olan grupta, diigme sayist diger gruplara gore daha yiiksek
bulundu (p<0,005). Y Denge Testinde sag ayak posteromedial ve posterolateral 6l¢iimlerde
hafif ve orta derece bagimlilig1 olan grubun diger gruplara gore daha yiiksek uzanma miktari
bulundu (p<0,05). Sol ayak posterolateral 6lgiimlerde ileri derece bagimliligi olan grubun orta
derece bagimlilig1 olan gruba gore daha diisilk uzanma miktar1 bulundu (p<0,005). Denge
cihazinda yapilan statik denge skorunda ve sol agirlik aktariminda, ileri derece sigara kullanan
bireylerde daha diisiik sonuglar bulundu (p<0,005).

Sonug: Sigarada bagimlilik yapan etken madde nikotinin, dozla degisen farmakolojik etkileri
bulunur ve dozun miktarina gére uyarict veya depresan etki gosterebilir. Nikotinin uyarici
etkileri biligsel bir uyaniklik olusturmasi ve dikkati artirmasidir. Nikotinin bu uyarici etkisinden
dolay1 sigaraya olan hafif ve orta derece bagimlilik dengeyi olumlu yonde etkileyebilir. Nikotin
ayni zamanda gegici olarak bag donmesi, dengesizlik, bulanti gibi yan etkileri olan bir
maddedir. Bu etkisinden dolayi ileri derece bagimlilikta dengeyi olumsuz yonde etkileyebilir.

Anahtar Kelimeler: Denge, Sigara, Nikotin, Bagimlilik
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THE EFFECT OF CIGARETTE ADDICTION ON BALANCE IN UNIVERSITY
STUDENTS BETWEEN 18-25 YEARS OF AGE

ABSTRACT

Purpose: The aim of this study is to examine the effect of physical addiction to cigarettes on
balance in university students between the ages of 18-25.

Method: This study was conducted with 90 people studying at Nuh Naci Yazgan University,
Faculty of Health Sciences. Fagerstrom Nicotine Dependence Test was used to measure the
participants' smoking addiction. Participants were equally divided into 6 groups: non-smoker,
very light, light, moderate, advanced and very addicted. Measurements of the participants were
made on the Flamingo Balance Test, Y Balance Test, Functional Reach Test and Hur
Smartbalance 2031 balance device.

Results: In the Flamingo Balance Test, measurements made with the right and left feet and eyes
closed, the number of falls in the group with advanced smoking addiction was found to be
higher than in the other groups (p<0.005). In the Y Balance Test, the group with mild and
moderate dependence was found to have a higher reach than the other groups in the
posteromedial and posterolateral measurements of the right foot (p<0.05). In posterolateral
measurements of the left foot, a lower amount of reaching was found in the group with severe
dependence than the group with moderate dependence (p<0.005). Lower results were found in
the static balance score and left weight transfer performed on the balance device in individuals
who were heavy smokers (p<0.005).

Conclusion: Nicotine, the addictive active ingredient in cigarettes, has pharmacological effects
that vary with dose and may have a stimulant or depressant effect depending on the amount of
dose. The stimulant effects of nicotine are that it creates cognitive alertness and increases
attention. Due to this stimulating effect of nicotine, mild and moderate addiction to cigarettes
can positively affect the balance. Nicotine is also a substance that has side effects such as
temporary dizziness, imbalance, and nausea. Due to this effect, it may negatively affect the
balance in severe addiction.

Key Words: Balance, Cigarette, Nicotine, Addiction
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YER ALTINDAKI GAZ KABARCIKLARININ SIVI ORTAMDAKI DOGRUSAL
OLMAYAN YAYILIM HAREKETLERI

EBRAR SEREN EKICI !, YAREN TEKIN 2, Dog. Dr. SERIFE MUGE EGE 3
1 EGEUNIVERSITESI, Fen Fakiiltesi ekiciebrarseren@gmail.com
2 EGEUNIVERSITESI, Fen Fakiiltesi, Yarentekin36@gmail.com
EGEUNIVERSITESI, Fen Fakiiltesi, serife.muge.ege@ege.edu.tr, 0000-0001-7734-669X

OZET

Bu calismada yer altindaki gaz kabarciklarinin sivi ortamdaki dogrusal olmayan yayilim
hareketi, lineer olmayan denklem yapisindaki modellerin ¢éziimlerini bulmak i¢in uygun olan
R Yontemi kullanilarak incelenmistir. YoOntemin uygulanmasinin ardindan hiperbolik dalga
yapisinda tekil dalga yapilart elde edilmistir. Dalgalarin belirli araliklarda boliinmesi ayrik
soliton dalga yapisinin olustugunu gostermektedir. Farkli zamanlar kullanilarak yapilan
degerlendirmede yalnizca dalganin konumunun degistigi gézlenirken, dalga yapis1 ve boyunda
herhangi bir degisiklige rastlanmamistir. Sonug olarak, kabarcik siv1 vizkozitesine bagli olan
dalga sayis1 ve dalga hizi parametrelerinin aldig: farkli degerlere gore dalganin yiizeye ya da

yer altina dogru hareket ettigine karar verilebilirken, parametrelerdeki degisikliklerin dalga

yapisi ya da boyunda degisiklige sebep olmadig1 gozlenmistir.

Bu calisma, TUBITAK BIDEB 2209-A, 1919B012303059 numarali proje tarafindan

desteklenmistir.

Anahtar Kelimeler: Evrim denklemleri, tekil dalgalar, R yontemi, gaz kabarciklarinin sivi

ortamdaki dogrusal olmayan yayilim modeli.

NON-LINEAR DIFFERENTIAL MOVEMENTS OF UNDERGROUND GAS
BUBBLES IN LIQUID MEDIUM

ABSTRACT

In this study, the nonlinear propagation movement of underground gas bubbles in the liquid

medium was examined using the R Method, which is suitable for finding solutions of models
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in the structure of nonlinear equations. After the application of the method, singular wave
structures in the hyperbolic wave structure were obtained. The division of waves at certain
intervals shows that a discrete soliton wave structure is formed. In the evaluation made using
different times, it was observed that only the position of the wave changed, but no change was
found in the wave structure and length. As a result, while it can be decided that the wave moves
towards the surface or underground according to the different values of the wave number and
wave speed parameters, which depend on the bubble liquid viscosity, it has been observed that

changes in the parameters do not cause a change in the wave structure or length.
This study was supported by TUBITAK BIDEB 2209-A, project number 19198012303059.

Keywords : Evolution equations, singular waves, R method, nonlinear propagation model of

gas bubbles in liquid media.
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MIKROFILAMENT POLYESTER DOKUMA KUMASLARDA KUMAS YAPISAL
OZELLIKLERI VE PERFORMANS ILISKISININ ISTATISTIKSEL OLARAK
INCELENMESI

Ogr. Gor. Fatos Ceren SAHIN 1, Prof. Dr. Hatice Kiibra KAYNAK 2, Prof. Dr. Yasemin
KORKMAZ?
1 Kahramanmaras Istiklal Universitesi, Tiirkoglu Meslek Yiiksekokulu,
fatosceren.sahin@istiklal.edu.tr - ORCID ID
2Gaziantep Universitesi, Miithendislik Fakiiltesi, tuluce@gantep.edu.tr- ORCID ID
3K ahramanmaras Siitcii Imam Universitesi, Mithendislik ve Mimarlik Fakiiltesi,

ykorkmaz@ksu.edu.tr- ORCID ID

OZET

Giiniimiizde mikro ve nano boyutlarindaki lifler yapay lif sanayisinde dnemli konu olarak yer
almaktadir. Uyku tulumu ve spor giysilerinin dis kumaslarinda, yagmurluklarda, ¢adir, vb.
iiriinlerde mikrofilament polyester dokuma kumaslarin kullanim1 olduk¢a yaygin olarak
bilinmektedir. Mikrofilament ipliklerden elde edilen polyester dokuma kumaslarda lif ve
iplikler arasindaki bosluklar su iticilik bitim islemi ile su gecirmezlik 6zelliklerinde ¢ok iyi

degerlere sahip oldugu goriilmektedir.

Bu ¢alismada mikrofilament polyester dokuma kumaslarda kumasa ait yapisal 6zellikler ile
kumas performans 6zelliklerinin birbirleri ile istatistiksel agidan iliskileri arastirilmistir. Bu
kapsamda kumasin yapisal ozellikleri ve performans 6zellikleri olan iki degisken arasinda
iliskinin incelenmesi i¢in istatistik yontemlerinden korelasyon analizi yapilmistir. Kumasin
doku tipleri panama ve bezayagi olarak ele alinmistir. Kumasa ait yapisal faktorler ise filament
inceligi, siklik, gramaj ve kalinlik olarak belirlenmistir. Performans 6zellikleri olarak hava
gecirgenligi, su gecirgenligi, kopma ve yirtilma mukavemeti ozellikleri ele alinmustir.
Kumaglarda tiim doku tiplerinde siklik ile hava gecirgenligi arasinda negatif yonlii ve yiiksek
kuvvette iliski oldugu tespit edilirken, siklik ile atk1 kopma mukavemeti arasinda pozitif yonlii
ve yiiksek kuvvette iliski elde edilmistir. Tiim doku tiplerinde gramaj ile su gegirmezlik
arasinda pozitif yonlii iken kalinlik ile su gecirmezlik arasinda negatif yonlii iligkiler tespit

edilmistir.

Anahtar Kelimeler : Mikrofilament Kumas, Korelasyon, Tekstil, Kahramanmaras
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1. GIRIS

Tekstilin en kiiciik hammaddesi olan lifler belirli bir uzunluga ve incelige sahip ayn1 zamanda
egilip biikiilebilen materyaller olarak bilinmektedir. Lifler dogal ve sentetik lifler olarak ikiye
ayrilmaktadir. Giinlimiizde sentetik liflere olan talep niifus artisindan dolayr daha fazla
olmaktadir. Ciinkii dogal liflerin tiretimi barinma, giyinme, vb. ihtiyaglar1 karsilamada yetersiz
kalmaktadir (Mukhopadhyay, 2002).

Tekstil alaninda yapilan ¢aligmalar ierisinde lif iiretiminin mikro ve nano boyutlara indirilmesi
amagclanmaktadir. 1,0 dtex ya da 1,0 denye’den daha ince olan lifler mikrolif olarak
adlandirilmaktadir (Mukhopadhyay, 2002; Mukhopadhyay ve Ramakrishnan, 2008). Farkli
liflere ait lif ¢aplar1 gérsel 1°de gosterilmistir (Falkai, 1991).
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Gorsel 1. Farkl liflere ait lif caplar (Falkai, 1991)

Polyester mikroliflerin kullanim alanlar arasinda désemelik kumaslar ve ev tekstilleri yer almaktadir.
Bu mikrolif kumaglarin ev tekstillerinde énemli kullanim alani1 bulmasmin nedeni yumusak tuse ve
kolay bakim 6zelligine sahip olmasidir. Ayni1 zamanda bu mikrolif kumaslar yorgan ve battaniyelerde
ipeksi bir yumusaklik ve terlemeyi engelleme 6zelliklerini gostermektedirler (Rudie, 2004).

Bu ¢aligmada mikrofilament polyester dokuma kumaslarin siklik, gramaj, vb. yapisal ozellikleri ile
hava gecirgenligi, atk1 yonii kopma mukavemeti, vb. performans 6zellikleri ile karsilagtirilmistir.
Istatistiksel olarak kumasin yapisal dzellikleri ile performans dzelliklerinin karsilastiriimasi Pearson

korelasyon analizi ile yapilmustir.

2. DENEYSEL CALISMALAR
2.1. Materyal
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Bu caligmada kullanilan iplikler Bursa’da faaliyet gdsteren bir iplik sanayi {iretim tesisinden
temin edilmistir. Dokuma kumaslarin iiretimi ise Bursa’da yer alan bir tekstil isletmesinde elde
edilmigtir. Caligmada kullamilan polyester dokuma kumaslar 1/1 bezayagi ve 3/2 panama
dokuma tipleri olarak secilmistir. Polyester dokuma kumaslarm filament incelikleri dort farkli
degerde (0,33 dtex, 0,57dtex, 0,76 dtex ve 1,14 dtex) incelenmistir. Elde edilen kumaslara ayni

sartlarda su iticilik bitim iglemi uygulanmistir.

Calismada kullanilan polyester dokuma kumagin yapisal 6zellikleri filament inceligi, siklik,
gramaj ve kalmlik olarak belirlenmistir. Bu kamaglarm performans 6zellikleri de hava
gecirgenligi, atki yonii kopma mukavemeti, atki yonii yirtilma mukavemeti ve su gegirmezlik

olarak verilmistir. Cizelge 1’de numune kumaglarin kalmhk degerleri yer almaktadir. Cizelge

2’de ise polyester kumaslarin gramaj degerleri verilmistir.

Cizelge 1. Numune polyester kumaslarin kalinlik degerleri

Kumas Kalinhig1 (mm)

1/1 Bezayag

Atki Sikhigr (atki/cm)

Filament Dogrusal Yogunlugu (dtex)

0,33 0,57 1,14
34 0,19 0,20 0,20
36 0,19 0,20 0,19
38 0,19 0,19 0,19
40 0,19 0,19 0,19

3/2 Panama
Atk Sikhigi (atki/cm) Filament Dogrusal Yogunlugu (dtex)

0,33 0,57 0,76
47 0,26 0,26 0,26
50 0,26 0,26 0,26
53 0,26 0,26 0,26

Cizelge 2. Numune polyester kumaslarin gramaj degerleri

Kumas Gramaji (g/m?)

1/1 Bezayag

Atki Sikhigr (atki/cm)

Filament Dogrusal Yogunlugu (dtex)

0,33 0,57 1,14
34 106 106 106
36 109 109 110
38 113 113 116
40 117 118 118
3/2 Panama
Atk Sikhig (atki/cm) Filament Dogrusal Yogunlugu (dtex)
0,33 ] 0,57 | 0,76
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47 123 117 119

50 127 125 123

53 129 128 126
2.2. Metot

Korelasyon analizi, iki ya da daha ¢ok degisken arasinda iliski olup olmadigim, iliski varsa
yoniinii ve giiciinii incelemektedir. Iliskinin miktar1 konusunda yorum yapabilmek igin
korelasyon katsayisinin hesaplanmasi gerekmektedir. Korelasyon katsayisi (r), iki degisken
arasindaki iligkinin Ol¢iisii olarak verilmekte ve -1 ve +1 arasinda degisim gostermektedir
(Sharma, 1996; Al-Kandari ve Jolliffe, 1997). Korelasyon katsayisi; 0,00-0,25 ¢ok zayif
kuvvette iliski, 0,26-0,49 zayif kuvvette iligki, 0,50-0,69 orta kuvvette iligki, 0,70-0,89 yiiksek
kuvvette iliski ve 0,90-1,0 ¢ok yliksek kuvvette iligkiyi ifade etmektedir. Degerin pozitif olmasi
iki degisken arasindaki iliskinin dogru orantili oldugunu, negatif olmasi ise iligkinin ters orantili
oldugunu gostermektedir.

Bu ¢aligmada kumas yapisal 6zelliklerinin hava gegirgenligi, atk1 yonii kopma mukavemeti, atki
yoni yirtilma mukavemeti ve su gecirmezlik 6zellikleri ile ayrt ayrt korelasyon analizi ile

iliskileri arastirtlmastir.

3. SONUCLAR VE DEGERLENDIRME
3.1. Hava gecirgenligi

Cizelge 3’de kumas yapisal ozellikleri ile hava gecirgenligi arasindaki iliskilerin yoniinii ve
kuvvetini belirlemek icin yapilan “Pearson”korelasyon test sonuclari verilmistir. Cizelge 3’e
gore filament inceligi ile kumaslarin gramaj, kalinlik ve hava gegirgenligi arasinda anlaml bir
iliski olmadigy, siklik ile gramaj arasinda pozitif ve oldukga kuvvetli, siklik ile bezayagi kumas
kalinhigr arasinda negatif ve vasat kuvvette iligkiler bulunmaktadir. Tiim doku tipleri i¢in siklik
ile hava gegirgenligi arasinda, gramaj ile hava gecirgenligi arasinda negatif yonlii ve ok kuvvetli
iligkiler oldugu, kalinlik ile bezayagi doku tipinin hava gegirgenligi arasinda pozitif ve vasatin
tizerinde iliski oldugu goriilmektedir.

Cizelge 3. Kumas yapisal 6zellikleri ve hava gecirgenligi icin korelasyon test sonuclar:

Faktor Hilva gecirgenligi
Bezayag Panama
Filament inceligi 0,356 0,392
Sikhik -0,898"™ -0,895™
Gramaj -0,854™ -0,988"
Kalinlik 0,696" 0,595

“Korelasyon 0.05 diizeyinde anlamhdir.” Korelasyon 0.01 diizeyinde anlamhdr.
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3.2. Atk yonii kopma mukavemeti
Cizelge 4’de kumas yapisal ozellikleri ile atki yonii kopma mukavemeti arasindaki iligkilerin
yoniinii ve kuvvetini belirlemek i¢in yapilan Pearson korelasyon test sonuglar1 verilmistir.
Cizelge 4’e gore tiim doku tipleri i¢in filament inceligi ve kalinlik faktorlerinin atki kopma
mukavemeti ile korelasyon olusturmadigi, siklik ile atki kopma mukavemeti arasinda ve gramaj
ile atk1 kopma mukavemeti arasinda pozitif yonlii ve cok kuvvetli iliskiler oldugu goriilmektedir.

Cizelge 4. Kumas yapisal 6zellikleri ve atki yonii kopma mukavemeti i¢cin korelasyon test
sonuclari

. Atki kopma mukavemeti
Faktor o
Bezayagi Panama
Filament inceligi -0,029 -0,223
Sikhik 0,874 0,895
Gramaj 0,824™ 0,929™
Kalinhk -0,265 -0,585

“Korelasyon 0.05 diizeyinde anlamhdir.” Korelasyon 0.01 diizeyinde anlamhdur.

3.3. Atk1 Yoni Yirtilma Mukavemeti
Cizelge 5’te kumas yapisal parametreleri ile atki yonii yirtilma mukavemeti arasindaki iligkilerin
yoniinii ve kuvvetini belirlemek i¢in yapilan Pearson korelasyon test sonuglart verilmistir.
Cizelge 5’e gore bezayad doku tipi icin siklik ile atki yirtilma mukavemeti arasinda negatif
yonlii ve kuvvetli, gramaj ile atki yirtilma mukavemeti arasinda negatif yonlii ve vasatin biraz
iizerinde kuvvete sahip, kalinlik ile atki yirtilma mukavemeti arasinda pozitif ve kuvvetli;
panama doku tipi i¢in ise siklik ile atki yirtilma mukavemeti arasinda negatif yonlii ve vasata

yakin iligkiler oldugu goriilmektedir.

Cizelge 5. Kumas yapisal 6zellikleri ve atki yonii yirtilma mukavemeti icin korelasyon test
sonuclar

Faktor Atk ylftllma mukavemeti
Bezayag Panama
Filament inceligi 0,534 0,299
Sikhik -0,710™ -0,677"
Gramaj -0,669" -0,666
Kahnhk 0,718™ 0,665

3.4. Su Gegirmezlik
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Cizelge 6’te kumas yapisal parametreleri ile su gegirmezlik arasindaki iliskilerin yoniinii ve
kuvvetini belirlemek i¢in yapilan Pearson korelasyon test sonuglar verilmistir. Cizelge 6’ya gore
faktorlerin  hi¢ biri ile panama kumaglarn su gecirmezligi arasinda korelasyon
bulunmamaktadir. Filament inceligi ile bezayag1 kumaglarin su gecirmezligi arasinda anlaml
bir iligki olmadigi, diger yandan siklik ile su ge¢irmezlik arasinda pozitif yonlii, gramaj ile su
gecirmezlik arasinda pozitif yonlii, kalinlik ile su gecirmezlik arasinda ise negatif yonlii ve

vasatin tizerinde iliskiler oldugu goriilmektedir.

Cizelge 4. Kumas yapisal 6zellikleri ve su gecirmezlik icin korelasyon test sonuclari

Faktor S}l gecirmezlik
Bezayag Panama
Filament inceligi -0,400 -0,421
Sikhk 0,726™ 0,028
Gramaj 0,665 0,269
Kalinhik -0,655" 0,084

“Korelasyon 0.05 diizeyinde anlamhdir.” Korelasyon 0.01 diizeyinde anlamhdir.

4. GENEL DEGERLENDIRME VE SONUCLAR

Yapilan ¢alismada mikrofilament polyester dokuma kumaslarinin siklik, filament inceligi,
gramaj ve kalinlik olan yapisal 6zellikleri ile hava gecirgenligi, atk1 yonii kopma mukavemeti,
atki yoni yirtilma mukavemeti, su gegirmezlik olan performans ozellikleri ile korelasyon
analizi sonucu karsilagtirmalar yapilmistir.

Bezayag1 ve panama doku tipindeki polyester kumaslarda siklik ve grama;j faktorleri ile hava
gecirgenligi arasinda iligkinin ters orantili ve ¢ok kuvvetli oldugu goriilmektedir. Atki yoni
kopma mukavemeti ile ele alindiginda; siklik ve gramaj faktorleri ile atki kopma mukavemeti
arasinda dogru orantili ve ¢ok kuvvetli iliskiler oldugu goriilmektedir.

Atk yonii yirtilma mukavemeti incelendiginde; bezayagi doku tipinde kalinlik ile atki yirtilma
mukavemeti arasinda dogru orantili ve kuvvetli bir iligki tespit edilirken, panama doku tipi i¢in
ise siklik ile atki yirtilma mukavemeti arasinda ters orantili ve orta kuvvette iliskiler oldugu
goriilmektedir. Su gecirmezlik yonii ele alindiginda; siklik ile su gegirmezlik arasinda dogru
orantili, gramaj ile su gecirmezlik arasinda dogru orantili, kalinlik ile su gegirmezlik arasinda

ise ters orantil1 ve orta kuvvette iligkiler oldugu tespit edilmistir.
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ABSTRACT

Singular potential is a term generally used in physics and mathematics and refers to the potential
energy or domain that has an infinite or very large value at a certain point. It is especially

important in fields such as electromagnetism and quantum mechanics.

For example, in the field of electromagnetism, potential energy approaches zero at an infinite
distance from the position of a charge, while in the immediate vicinity of the charge it can be
infinitely large. This situation shows a "singular potential” arising from the load itself.
Similarly, in quantum mechanics, the potential energy of a particle can approach infinity or

suddenly become large in a certain region, called a "singular potential".

Mathematically, singular potential generally refers to situations where the potential at a
particular point or region is mathematically undefined or infinite. This term is used in physics
and mathematics to describe situations that require precise analysis and solutions and are

usually examined within certain limits.

We examine the initial boundary value problem of a pseudo-parabolic equation with a singular
potential. Our study yields results concerning the upper bound of the blow up time for a pseudo-
parabolic equation with singular potential of Dirichlet initial boundary value problem for a
fourth order equation with initial energy.

Keywords : Singular potential, Blow up, Pseudo-parabolic equation
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ABSTRACT

The parabolic equation is a mathematical equation that mimics or resembles a parabolic
equation but typically involves different mathematical techniques or operators. Parabolic
equations are commonly used to model processes that evolve over time, such as heat conduction
or diffusion. Pseudo parabolic equations attempt to replicate these types of processes using
alternative differential operators or variables.

For instance, a parabolic differential equation often takes the form:

z, — Az = f(2)

Here, z is a function, t represents time, A denotes the Laplace operator, and f(z) is a possibly
nonlinear function. Pseudo parabolic equations are a derivative of this formulation but might
employ a different differential operator instead of A or possess a different structural

characteristic.

These equations find applications in mathematical physics or mathematical biology,
particularly in modeling phenomena like propagation, diffusion, or other time-evolving

processes.
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We examine the initial boundary value problem of a pseudo-parabolic equation with a singular

potential. Our study yields results concerning the Global existence of Dirichlet initial boundary
value problem for a fourth order equation with initial energy.

Keywords : Singular potential, Global existence, Pseudo-parabolic equation
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OZET

Kronik Yorgunluk Sendromu giiniimiizde ¢ok fazla yayginlasan bir rahatsizliktir. Aslinda
psikolojik bozukluk seklinde geg¢miste taninan bu hastalik giiniimiizde kronik yorgunluk
sendromu olarak bilinmektedir. Hastaligin kisisel ve toplumsal siiregleri farkli olup zinde
olunmasi gereken zamanlarda uzun vadeli etkileri olan genetik veya g¢evresel nedenlerden
kaynaklanabilen bir siireci s6z konusudur. Bireylere gore farklilik gosteren bu hastaligin sebebi
kesin olarak bilinmemektedir. Yas faktorii ile pozitif bir korelasyon gosteren bu hastalik
kisilerin tamamen mutsuzluk, depresyon ve yasam kalitelerinde olumsuz etkilere yol
acabilmektedir. Hastalik siirecinin uzamasi ciddi risk faktorleri arasinda olup agir psikolojik
etkileri bireyin Oliimiine sebep olabilmektedir. Bununla birlikte kisiye yonelik terapi
programlar, fiziksel aktiviteler, kognitif yaklasimlar ve tabi ki uygun bir beslenme programinin
hastalar {izerinde olumlu sonuglar sagladig1 da bilinmektedir. Ozellikle bagisiklik sisteminin
gliclendirilmesi amaciyla beslenme planlarinin D vitamini, B grubu vitaminleri, folik asit,
potasyum, magnezyum vb. minerallerle zenginlestirilmesinin 6nemli etkileri mevcuttur.
Ayrica, bu hastalarin esansiyel yag asitlerinin diisiik olmas1 6zellikle omega 3 omega 6, EPA
ve DHA’dan zengin bir beslenmeye yer verilmesi agisindan da dnemlidir. Tabi bu noktada
giines 1smlarindan da dogru zaman ve siirelerde istifade edilmesi gerekir. Ozellikle D vitamini
acisindan bu durum son derece Onem arz etmektedir. Dengeli beslenme,
probiyotikli/psikoprobiyotikli/postprobiyotikli/paraprobiyotikli ~ gidalarin  tiiketimi  ve
eliminasyon diyeti de bu hastalik icin beslenme siirecinin 6nemli diger yaklagimlarinm
olusturmaktadir. Kronik yorgunluk sendromu tanisini almis hastalarin beslenme tedavilerinde
beslenme durumlarinin detaylica degerlendirilerek eksik besin ve 6gelerinin belirlenmesi
gereklidir. Bu hastalarin fiziksel, duygusal ve zihinsel isleyislerini iyilestirmeyi amaglayan
tedavinin daha masrafli oldugu diisiintildiiglinde beslenme yoniinden miidahalenin daha
mantikli oldugu 6n goriilmektedir. Bu amagla tedavi planlarinda dogru beslenme stratejilerinin
olusturulmasi ¢ok 6nemlidir.

Anahtar Kelimeler: Kronik yorgunluk sendromu, beslenme tedavisi, epidemiyoloji, kaliteli
yasam

THE RELATIONSHIP BETWEEN CHRONIC FATIGUE SYNDROME AND
NUTRITION

Abstract

Chronic Fatigue Syndrome is a highly prevalent condition in today's society. Previously
recognized as a psychological disorder, this illness is now known as chronic fatigue syndrome.
Personal and societal processes of the disease can vary, and it is a condition that may stem from
genetic or environmental factors with long-term effects during times of vitality. The exact cause
of this illness, which varies among individuals, is not definitively known. With a positive
correlation with age, this condition can lead individuals to experience complete unhappiness,
depression, and negative impacts on their quality of life. Prolonged duration of the illness is
among serious risk factors and severe psychological effects can even lead to an individual's
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death. However, it is known that individualized therapy programs, physical activities, cognitive
approaches, and of course an appropriate nutrition program can have positive results on
patients. Particularly to strengthen the immune system, enrich nutrition plans with minerals
such as Vitamin D, B complex vitamins, folic acid, potassium, magnesium, etc., have
significant effects. Moreover, these patients need to have a diet rich in essential fatty acids,
especially omega-3, omega-6, EPA, and DHA. It is also crucial to benefit from sunlight at the
correct times and durations, especially for Vitamin D intake. Balanced nutrition, consumption
of probiotic/psychobiotic/postbiotic/para probiotic foods, and elimination diets are other
important nutritional approaches for this illness. Patients diagnosed with chronic fatigue
syndrome should have their nutritional status thoroughly evaluated in the course of their
nutritional therapies to identify any deficiencies in nutrients and elements. Considering that
treatment aimed at improving the physical, emotional, and mental functions of these patients is
believed to be more costly, nutritional intervention is considered a more logical approach.
Therefore, it is crucial to develop correct nutrition strategies in treatment plans.

Keywords: Chronic fatigue syndrome, nutrition therapy, epidemiology, quality of life

Introduction

When our nature is carefully examined, it will be observed that fatigue and tiredness are an
adaptation mechanism developed by living organisms to use their energy reserves more actively
and efficiently. Fatigue is typically felt after activity under normal conditions and subsides with
rest (Sayin and Candansayar, 2007). Chronic fatigue syndrome, also known as myalgic
encephalomyelitis, is a syndrome characterized by unexplained fatigue lasting more than six
months accompanied by a varied but consistent set of symptoms including attention difficulties,
insomnia, and joint headache pains (Onur, 2022). When described with non-specific complaints
such as individualized fatigue, exhaustion, or weakness that stand out for much of the day, it
presents itself as a clinical problem for healthcare professionals. The stressful living conditions
of modern life, seasonal transitions, and poor sleep quality, or inadequate periods of rest are
particularly important in the progression (Cayakar, 2019). In natural fatigue, individuals can
maintain their motivation related to work and are eager and ready to perform activities after
resting.

Chronic fatigue syndrome was initially defined by the Centers for Disease Control and
Prevention (CDC) in 1988 and further described at the First World Symposium held at
Cambridge University in 1990 (Bjerklund et al., 2019). Fatigue is always noticeable and
denotes a lack of energy. It is a common complaint in society and generally temporary (Durmus
and Boliikbasi, 2007). The average duration of the syndrome is 5-6 years, but it can last up to
20 years. Chronic fatigue syndrome is a chronic, debilitating illness that accompanies muscle-
skeletal pain, attention difficulties, fatigue, weakness, inability to perform routine tasks
efficiently, decreased productivity in work life, withdrawal from social life into isolation,
unhappiness, restlessness, and headaches, developing without a clear cause such as natural or
serious psychiatric illness and limiting the individual's personal, social, professional,
educational, and psychological functions while exhibiting rich clinical findings (Buchwald et
al., 1995).

In the current International Classification of Diseases (ICD), chronic fatigue syndrome
is categorized under neurological disorders. Initially thought to be primarily psychological,
research has shown that there are physiological effects as well. Factors such as previous
infections, dysbiosis (imbalance in gut flora), anemia, cardiovascular diseases, sleep apnea,
vitamin and mineral deficiencies, allergies and intolerances, hormonal dysfunction, exposure
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to toxic and chemical substances, long periods of working in enclosed spaces with little
movement, smoking and alcohol consumption, low water intake, and excess consumption of
tea and coffee are among the non-psychological causes of the syndrome. Chronic fatigue
syndrome is a disease that includes irregularities in the central nervous system, the immune
system, and the cardiovascular system, as well as functional disturbances in cellular energy
metabolism and ion transport (Carruthers et al., 2011). Throughout the century, individuals
complaining of chronic fatigue have been given various diagnoses such as "chronic
brucellosis,” "chronic mononucleosis," and "postviral chronic fatigue syndrome.” Apart from
sporadic cases, hospital epidemics have also been reported. Formal diagnostic criteria were not
established until 1989 by the Centers for Disease Control (CDC), with the final version being
established in 1994 (Onur, 2022).

Epidemiology

When the applications to family doctors were examined, it was found that approximately 20%
of the findings were taken into consideration and it was observed that it affects family life, work
performance, or social relationships negatively. It can be observed in healthy individuals in an
isolated and temporary manner, but generally, it appears as a clinical symptom of various
disorders. It can be said that its etiology can be determined roughly around 70%. In a study
conducted with close to 6000 people in Europe; it was concluded that the leading causes were
depression, viral upper respiratory tract infection, anemia, acute bronchitis, side effects of
medication, and malignancy (Cayakar, 2019). If the fatigue has started within the last month, it
is considered new, if it has exceeded this time, it is considered prolonged, and if it has lasted
longer than 6 months, it is evaluated as chronic. The general rate of chronic fatigue syndrome
in the overall population was calculated as 15%, and it has been understood to be more common
among women aged 30-50 with poor socioeconomic conditions and low educational levels
(Stadje et al., 2016). As the rate of chronicity increases or in the presence of known somatic
disorders, the rates of referral of individuals affected by this condition to tertiary healthcare
facilities increase (Watanabe et al., 2008). Relationship of Chronic Fatigue Syndrome with
Occupations Fatigue is a condition that restricts the individual's individual, social, occupational,
educational, and mental functions (Altinel et al., 2007). In these patients, symptoms such as
slowing down in skill-demanding tasks, decline in organizational and problem-solving abilities,
difficulty in focusing, and attention deficits are observed. This situation causes it to be classified
as a disease that can result in loss of workforce (Cevik et al., 2003). Additionally, the
relationship of chronic fatigue with certain conditions such as chronic low back pain, tension-
type headache, fibromyalgia, and irritable bowel syndrome has been explained (Terzi and Altin,
2015). It has been concluded that there is a direct proportional relationship between the duration
of occupational work and chronic fatigue syndrome. As the duration of occupational work
increases, the intense physical and psychological traumas experienced also increase. This could
have contributed to the development of CFS (Togo et al., 2008). The term geriatric syndromes,
frequently observed in elderly individuals, has been reported to refer to clinical conditions that
can impair quality of life and increase morbidity and mortality rates (Bozkurt and Yildirim,
2023). Chronic Obstructive Pulmonary Disease (COPD) is also a serious public health problem
worldwide and in our country, and its morbidity and mortality rates are increasing. Considering
the increasing prevalence and incidence of the disease, COPD emerges as a major global issue
when the individual, social, and economic burden is taken into account (Agusti et al., 2020).
Fibromyalgia syndrome (FMS) is a chronic musculoskeletal disorder. The debate continues
whether the condition exists or not. Chronic body pain, fatigue, sleep disturbances, and
intestinal problems, especially pains in the shoulder, hip, back, and neck regions, are symptoms
(Ozkan, 2017). It significantly affects the quality of life in individuals according to age. FMS
has become a disease of our era. It reduces the individual's ability to cope with life and disrupts
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communication with their environment. For these reasons, FMS has become a significant health
problem that reduces productivity and impairs the quality of work by causing attention deficit
and motivation disorders (Sindel et al., 2012). Additionally, homemakers are individuals with
a high incidence of FMS and their nutrition and psychological conditions are significantly
affected. Exam group students can also be included in this group. These individuals are
observed to experience many muscle pain disorders and eating disorders under intense stress.
There is a great need for individuals specialized in psychology, nutrition and dietetics, and
sports education in this field, and they have substantial contributions to its treatment (Ozkan,
2017). Factors affecting fibromyalgia syndrome include depression, anxiety, post-traumatic
stress disorder, panic disorder, somatization, acute severe or chronic mental stress, and
inadequacy in coping with difficulties (Donmez and Erdogan, 2009).

Nutrition Process in Disease Condition

One of the most necessities for human survival is nutrition. As individuals meet these
requirements, they develop different eating attitudes and behaviors. Various factors come into
play in a person's eating attitudes and behaviors, including their current psychology, genetics,
environment, illness, hormones, age, gender, ethnicity, religion, occupation, education, marital
status, media awareness, experience, cultural beliefs, and body image. These factors, along with
disruptions in negative eating habits and behaviors, can lead to the development of various
diseases (Karatag, 2021). Chronic fatigue syndrome can be described as rheumatic and
neoplastic events, infectious diseases, nervous system physiology and diseases, blood and blood
cell diseases, endocrine and terminal organ diseases. In the treatment of the disease, sleep, diet,
physical activity, work life, and stress should be evaluated, and necessary steps should be taken
to regulate physiological needs (Cayakar, 2019).

Diet is one of the treatments for chronic fatigue syndrome and holds a significant
position in improving it. The basis of ensuring the intake of essential nutrients for the body is
quite important for the movement of blood within the vessels, and the workforce required in
the body, i.e., energy, life, and oxygen intake related to this disease. In this sense, the effects of
consuming plant-based foods such as fruits and vegetables, along with fish oil, are known to
occur (Oztiirk, 2023). Nutritional supplementation is crucial in chronic fatigue syndrome. In
such diseases, deficiencies in minerals like coenzyme Q10, magnesium, zinc, and vitamins such
as A, and B12 (cobalamin) are observed due to pain. Dietary intake is necessary for chronic
fatigue syndrome. There is a need for more evidence regarding the potential benefits of mineral
and vitamin supplements (Onur, 2022). The importance of an interdisciplinary approach to
nutrition is also considered. Designing a nutrition plan appropriately is crucial in the treatment
strategy. The goal in chronic fatigue syndrome should be to positively impact quality of life by
balancing risks and benefits. It is known from various research results that individuals with high
self-efficacy respond more positively to treatments applied (Bircan et al., 2022).

Determining the nutritional status of individuals with chronic fatigue syndrome and
increasing awareness of necessary eating habits, regular eating patterns, and nutrition can
improve the prognosis by addressing the causes of this disease, thereby enhancing quality of
life. In chronic fatigue syndrome, B12 vitamin, Omega-3, Omega-6, and Omega-9 fatty acids,
caffeine, Vitamin D, Vitamin C, magnesium, and ginger-turmeric play a significant role (Aydin
and Giines, 2020). Especially, the deficiency of B12 vitamin reduces nerve cell function. The
inability to get enough B12 vitamin can lead to symptoms such as drowsiness, pain, tingling,
or burning sensation (Ozkuk and Uysal, 2021). It has been reported that omega-9 unsaturated
fatty acids have medical massage effects in bleeding models between the skull and the brain
membrane, reducing exaggerated reflex responses and anxiety related to pain in damaged
muscles after peripheral nerve damage. Vitamin C, a powerful antioxidant, leads to bone-
building and cartilage-building qualities in the musculoskeletal system and its deficiency has
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been linked to various discomforts affecting the neck, back, arms, legs, hands, or feet associated
with channel narrowing (Aydin and Giines, 2020). Magnesium has positive effects on enzyme
systems in many important metabolic pathways, including energy supply via ATP molecule
and oxidative phosphorylation, glycolysis, and the Krebs cycle. These play a role in energy
metabolism. It has been observed that magnesium supplementation has a positive effect on the
symptoms of chronic fatigue syndrome. The Magnesium Commission conducted by the
European Food Safety Authority (EFSA) concluded that there is a causal relationship between
magnesium intake and reducing fatigue, thus determining that magnesium could have a positive
effect on reducing the feeling of fatigue (Adigiizel, 2022). Some symptoms that arise from the
body's deficiency of folic acid include fatigue and depression, which are commonly seen in
chronic fatigue syndrome. Excessive folic acid supplementation may be given to patients with
folic acid deficiency (Onur, 2020). When high doses of Vitamin D are given to patients with
chronic fatigue, a decrease in fatigue is observed (Hass et al., 2019). Symptoms of zinc
deficiency, such as fatigue, depression, cognitive impairment, and dysphoria, are also present
in chronic fatigue syndrome. In addition, it can lead to compromised immunity, muscle pain,
fatigue, and muscle twitching/tension. However, the contribution of zinc deficiency to
treatment is only speculative (Wittsiepe et al., 2009).

Planning a diet that includes products causing fewer allergic reactions for the individual
is one of the aims of dietary therapy, ensuring the necessary intake of substances such as
vitamins, minerals, enzymes, amino acids, and essential fatty acids that have important effects
on nutrition according to symptoms. Nutritional support is important in relieving chronic
fatigue. Adequate food intake promotes relaxation in the body by stimulating the immune
system, hormones, and supportive system. Additionally, sufficient oxygen intake and adequate
blood circulation are necessary for vitality and energy. If adequate food is not consumed, the
treatment of the disease becomes more challenging. It is recommended that patients with
chronic fatigue syndrome consume foods with a higher proportion of vegetables and fruits
rather than animal fats. Adding fish oil to the diet is recommended as it helps reduce symptoms.
Increasing the amount of salt in the diet can be beneficial for patients with low blood pressure.
In cases of allergic conditions, identifying the causative factor may require its elimination or
addition from the diet. Enzyme potentiated desensitization (EPD) is performed during times of
high allergies (Akyol, 1999).

Conclusions
The nutritional plan for chronic fatigue should be personalized according to the individual's
symptoms. The diet should be high in protein and low in carbohydrates, avoiding sugar,
excessive caffeine, and alcohol consumption during snacks. Particularly in the presence of low
blood pressure and dizziness, salt and water intake should be increased. The diet should be low
in fat content as consuming too much fat impedes the synthesis of necessary enzymes for
mitochondrial metabolism and energy production. To facilitate falling asleep, foods high in
melatonin content such as turkey, bananas, walnuts, oats, dark chocolate, pistachios, and
cherries should be consumed close to bedtime. A diet high in B12 vitamin content should be
planned. Meat, chicken, fish, eggs, milk, yogurt, cheese, and liver are among the best sources
of vitamin B12. The diet should be rich in iron content. Red meat, chicken, turkey, fish, eggs,
green leafy vegetables, and legumes are high in iron. Additionally, foods high in iron should be
consumed together with foods high in vitamin C content to enhance iron absorption.
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OZET

Antioksidanlar serbest radikalleri ndtralize edip oksidatif etkiyi azaltarak hiicrelerde
gelisebilecek DNA hasarini1 nlemek gibi ¢ok dnemli gorevlere sahiptir. Ozellikle dogal kaynak
olan gida maddelerinden viicuda saglanan antioksidanlarin bagisiklik sistemini giiclendirme de
daha etkili oldugu bilinmektedir. Bu antioksidanlarin saglik {izerindeki etkileri siirekli
arastirtlmaktadir. Son zamanlarda bitkisel antioksidanlar, herhangi bir yan etki olmaksizin daha
uzun siire tiiketilebildikleri i¢in biiylik ilgi gérmektedir. Flavonoidlerde bu amagla gidalarda
bol miktarda bulunmalar1 nedeniyle insan beslenmesinde diizenli olarak tiiketilen, genis bir
alana yayilmis bitki pigmentleri grubudur. Fenolik bilesiklerden olan bu flavonoid grubunda
yer alan fisetin de gili¢li antioksidan etkiye sahip olan bir bilesiktir. Fisetin (3,3",4",7-
tetrahidroksiflavon) ¢ilek, elma, Trabzon hurmasi, iziim, sogan ve salatalik gibi ¢esitli meyve
ve sebzelerde bulunan dogal olarak bulunan bir antioksidandir. Gida kaynaklarindan giinliik
tavsiye edilen alim miktarinin yaklasik 0.4 mg oldugu bilinmektedir. Takviye olarak alinmasi
durumunda da yapilan ¢aligmalar herhangi bir yan etkisinin olmadig1 yoniindedir. Bu kadar
degerli fisetin bilesiginin antioksidan etkiye sahip olmasi sonucu yaslanma ve yaglilik
alametlerinin geciktirilmesi noktasinda da olumlu etkiler sagladig1 paylasiimaktadir. Cesitli
calismalar fisetinin ¢ok sayida hastalia kars: etkilerinide gdstermistir. Ozellikle hiicre kiiltiirii
ve hayvan modellerinde yapilan ¢aligmalar, fisetinin ¢esitli sinyal yolaklarini etkileyerek
hastaliklar iizerinde potansiyel iyilestirici etkilere sahip oldugunu agiklamaktadir. Fisetin
viicuttaki en giiglii anti-inflamatuar madde olan siiperoksit dismutaz, katalaz ve glutatyon da
dahil olmak {iizere diger giiclii antioksidanlarin iiretimini dogrudan artirmaktadir. Ayrica,
biyoaktif bir flavonol olan fisetin, kemo-6nleyici, anti-metastatik ve noroprotektif etkilere de
sahiptir. Bu derlemede umut verici potansiyele sahip dogal bir gida bilesigi olan fisetinin
obezite, kanser, norolojik hastaliklar, diyabet ve kardiyovaskiiler hastaliklar ve uzun yasam
iizerindeki etkilerine 6zel vurgu yaparak ¢oklu etkileri agiklanmaktadir.

Anahtar Kelimeler: Fisetin, Flavonoid, Nutrasotikler, Saglik, Gida

A NEW PHYTOCHEMICAL: FISETIN AND EFFECTS ON HEALTH

Abstract

Antioxidants play very important roles such as neutralizing free radicals and reducing oxidative
damage in cells to prevent potential DNA damage. Particularly, it is known that antioxidants
sourced from natural food materials are more effective in strengthening the immune system of
the body. The effects of these antioxidants on health are continuously being researched.
Recently, plant-based antioxidants have gained significant attention due to their ability to be
consumed for longer periods without any side effects. Flavonoids, a group of plant pigments
widely present in foods and regularly consumed in human diets for this purpose, are a subgroup
of phenolic compounds with strong antioxidant effects. Fisetin, a compound within this group
of flavonoids, is a natural antioxidant found in various fruits and vegetables such as
strawberries, apples, persimmons, grapes, onions, and cucumbers. The daily recommended
intake of fisetin from food sources is known to be approximately 0.4 mg. Studies have indicated
that there are no side effects when taken as a supplement. The valuable fisetin compound's
antioxidant properties are believed to have positive effects in delaying aging and signs of aging.
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Various studies have shown the effects of fisetin against numerous diseases. Particularly,
studies conducted in cell cultures and animal models have demonstrated that fisetin affects
various signaling pathways, potentially having therapeutic effects on diseases. Fisetin directly
increases the production of other powerful antioxidants in the body, such as superoxide
dismutase, catalase, and glutathione, which are known as the strongest anti-inflammatory
substances in the body. Additionally, as a bioactive flavonol, fisetin also possesses
chemopreventive, anti-metastatic, and neuroprotective effects. This review emphasizes the
multiple effects of fisetin, a promising natural food compound, on obesity, cancer, neurological
diseases, diabetes, cardiovascular diseases, and longevity.

Keywords: Fisetin, Flavonoid, Nutraceuticals, Health, Food

Introduction
Potentially, bioactive dietary agents found in various fruits, vegetables, legumes, grains, fibers,
and some spices (i.e., nutraceuticals) may prevent or reverse various chronic diseases associated
with inflammatory responses and chronic inflammation. Nutraceuticals containing natural anti-
inflammatory agents are commonly used as dietary supplements or functional foods.
Flavonoids, abundant in plant-based foods, are the most consumed polyphenols in the diet. The
therapeutic effects of flavonoids related to numerous biological functions such as enzyme
modulation, gene transcription, and antioxidant activity have recently gained popularity.
Fisetin, a flavonoid with the chemical formula identified by Josef Herzig in 1891 as 3,3',4',7-
tetrahydroxyflavone, has long been used as a phytomedical compound. Fisetin is found in
various fruits such as strawberries, apples, dates, mangoes, Kiwis, grapes, vegetables such as
tomatoes, onions, cucumbers, various trees and shrubs belonging to the Fabaceae and
Anacardiaceae families, and quebracho colorado and pinophyta species. The highest
concentrations of fisetin are found in strawberries (160 pg/g), apples (26.9 pg/g), and dates
(10.5 pg/g). The average daily intake is around 0.4 mg (for Japan). It is known that fisetin is
also used as a coloring agent. Additionally, fisetin exhibits chemopreventive, anti-metastatic,
antioxidant, and anti-inflammatory effects.
2. Fisetin Mechanism of Action
To understand the health benefits of fisetin, it is important to know how it works at the cellular
level. Firstly, fisetin boosts the antioxidant defense. This directly neutralizes free radicals such
as glutathione, superoxide dismutase, catalase, and also enhances the effectiveness of other
potent antioxidants. Secondly, it can inhibit a pathway called NF954-B. NF954-B is a key that
tells genes to produce inflammatory compounds. An overactive NF954-B response is associated
with allergies, autoimmune diseases, and cancer. Additionally, fisetin blocks inflammatory
enzymes that break down fatty acids (lipoxygenases). It also reduces the activity of a group of
enzymes (MMP) necessary for cancers to spread and invade other tissues.

mTOR functions as the central controller of cells. When enough nutrients are taken,
mMTOR signals the body to produce energy and grow. Excessive energy and growth demands
from mTOR can push cells to excess and when metabolic waste accumulates, there is no time
to clean it up. An overactive mTOR response is associated with cancer, diabetes, obesity, and
neurodegenerative diseases. By blocking this pathway, fisetin helps eliminate waste and prevent
cancer growth. Furthermore, one notable reason for its recent attention is that inhibiting mTOR
can increase longevity. Blocking mTOR is the only intervention known to increase lifespan in
all organisms studied so far. This is because once mTOR is blocked, autophagy is activated,
which is the process of recycling damaged cellular components (Suh et al., 2011).
3. Fisetin and Cancer
Cancer is a disease involving uncontrolled cell proliferation, morphological transformation of
cells, irregular apoptosis, invasion, angiogenesis, and metastasis (Bhui et al., 2009). According
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to the 2018 data from GALOBOCAN, 18.1 million new cancer cases and 9.6 million cancer
deaths were reported in 185 countries (Galobocan, 2018). Despite improvements in diagnostic
tools, treatment advancements, and cancer awareness programs leading to significant
reductions in cancer deaths, the incidence of cancer continues to rise. This could be due to
external factors such as smoking habits, infectious microorganisms, alcohol consumption,
sedentary lifestyle, stress, unhealthy diet, as well as internal factors like genetic mutations,
hormones, and immunity (American Cancer Society, 2016). Studies have shown that fisetin,
when used in conjunction with cancer treatments, exhibits a synergistic effect, increases
apoptosis in cancer cells, suppresses invasion along with metastasis, and induces autophagic
cell death through its pleiotropic pharmacological effects (Soto and Sonnenschein, 2010). In
vivo studies on fisetin toxicity have reported that it did not show signs or symptoms such as
decrease in body weight, restlessness, respiratory distress, diarrhea, convulsions, and coma in
rodents (Mehta et al., 2018).

4. Fisetin and Anti-Aging Properties

A suppressive mechanism for tumours is activated to prevent the proliferation of defective DNA
in stressed cells. It has been proven that aging cells play a causative role in aging and age-
related diseases. When senolytic activities of flavonoids were investigated, fisetin was shown
to be the compound with the most potent senolytic activity among the 10 tested flavonoids. In
this study, acute or intermittent administration of fisetin to elderly mice further suppressed
aging markers. Administering fisetin to wild mice in later stages of their lives improved tissue
homeostasis, reduced age-related pathology, and extended their lifespans. Additionally, fisetin
also suppressed cell aging in rat and human adipose tissues. Fisetin, a natural product, exhibited
senotherapeutic activity in both mouse and human tissues, supporting further studies. The
question of whether fisetin can reduce the burden of aging cells and improve functional
impairments in elderly individuals has led to clinical research (Yousefzadeh et al., 2018).

5. Fisetin, Obesity, and Cardiovascular Diseases

It has been suggested that diet-induced obesity pathogenesis can be reduced through various
mechanisms with fisetin treatment. Studies indicate that fisetin supplementation may reduce
the risk of developing obesity by inhibiting the differentiation and proliferation of adipocytes.
When applied to 3T3-L1 undifferentiated fibroblast cells, fisetin was observed to decrease
differentiation in adipocytes. In vivo experiments have confirmed that fisetin supplementation
in high-fat diet-fed mouse models inhibits mMTORCL1 signaling and the differentiation of
preadipocytes, reducing weight gain and white adipose tissue accumulation (Jung et al., 2013).
Reports suggest that fisetin treatment suppresses adipocyte differentiation and proliferation by
inhibiting mitotic clonal expansion (Lee and Bae, 2013). In a study on diabetic cardiomyopathy,
the protective effects of fisetin were investigated. Fisetin suppressed oxidative stress in the
hearts of diabetic rats, prevented inflammation and apoptosis, and also increased antioxidant
defense. The fisetin compound, which has been shown to prevent hyperglycemia-induced
cardiomyopathy, may serve as a treatment option for diabetic cardiomyopathy in humans
(Althunibat et al., 2019).

6. Fisetin and Diabetes

Diabetes mellitus (DM) is a prevalent chronic disease characterized by persistent
hyperglycemia associated with the destruction of pancreatic beta cells or acquired insulin
resistance in peripheral cells. Fisetin is considered as a natural alternative with fewer side
effects compared to current diabetes treatments that may play a role in diabetes management
(Soto et al., 2010). Studies have shown that fisetin may reduce plasma glucose levels by
increasing glycolysis and glycogen storage and inhibiting gluconeogenesis (Prasath and
Subramanian, 2014). Administering oral fisetin to diabetic rats for one month resulted in
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decreased blood sugar levels, increased insulin sensitivity, and significantly reduced red blood
cell glycosylation.

7. Fisetin and Neurological Diseases

Fisetin is a flavonoid that can prevent the death of nerve cells associated with various types of
neurological diseases and protect the brain. Epidemiological and experimental studies indicate
that fisetin can support cell survival and regulate intracellular signals (Pal et al., 2016). Fisetin
can protect nerve cells in the central nervous system from conditions such as; glutamate
toxicity, hypoglycemia, and oxidative damage. Moreover, fisetin reduces the effects leading to
neuronal death by blocking hydrogen peroxide and scavenging reactive oxygen species (Ishige
et al., 2001). Compared to mice fed a diet without fisetin, significant improvements in learning
and memory were observed in mice fed a diet containing fisetin (500 mg/kg food) for 10 months
(Maher, 2009). According to a recent study, applying fisetin at different doses (10 mg/kg and
20 mg/kg) to rats modeling Parkinson's disease resulted in the improvement of mitochondrial
enzyme activity by fisetin and its potential in disease prevention (Alikatte et al., 2020). In a
study, while fisetin treatment did not affect macrophage cell viability, it significantly reduced
ROS production, indicating that fisetin is the most effective neuroprotective flavonoid (Sagara
et al., 2004).

8. Fisetin and Food Sources

Fisetin is found in many different fruits and vegetables. The food sources with the highest fisetin
concentration are provided in Fig. 1 (Sundarraj et al., 2018).
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Fig. 1. Fisetin and amounts in flowers, fruits, vegetables, and teas

Conclusions

Herbal supplements have been used for centuries to improve human health and well-being. Due
to its anti-inflammatory, antioxidant, and anti-tumor properties, the natural polyphenol fisetin
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has been reported to be used in the treatment of various diseases, primarily cancer, neurological,

and cardiovascular diseases. Fisetin provides various neurological benefits to animals by

enhancing learning ability, behaviors, and memory. With these characteristics, fisetin has the
potential to become part of the treatment for neurological diseases such as Alzheimer's and

Parkinson's in the future. Fisetin's impact on cancer formation mechanisms, induction of natural

cell death, inhibition of tumor vascularization and metastasis demonstrate its chemotherapeutic

potential and offer hope for cancer treatment. Chronic diseases such as diabetes, obesity,
atherosclerosis, and dyslipidemia are serious in terms of prevalence and treatment costs,
requiring alternative adjuvants and monotherapies. Fisetin is a promising adjuvant for
preventing inflammation in vitro systems and animal models, and further studies should
investigate the biological activities of fisetin and various conjugates and evaluate the short and
long-term safety and efficacy of this phytochemical in animal models. Preclinical in vitro and
in vivo studies on the pharmacological properties of fisetin indicate that clinical studies apply

to humans. Studies conducted to date provide various perspectives on the potential of fisetin, a

promising natural compound, guiding us in the right direction.
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ABSTRACT

The aim of this review was to evaluate the effect of damson plum supplementation on functional
constipation symptoms in children. Constipation is one of the most common gastrointestinal
disorders in children and constipation without organic, endocrine or metabolic causes is called
functional constipation. The diagnosis of functional constipation in children is a clinical
diagnosis and currently the paediatric diagnosis is based on Rome IV criteria. The Rome 1V
criteria include two or fewer stools per week, a history of excessive faecal accumulation, painful
and hard stools, large stools and a large faecal mass in the rectum. An increase in the frequency
of constipation is observed in children in three periods at most. It is stated that the first one is
the period when the child switches to supplementary food, the second one is the period of toilet
training and the third one is the period of starting school. In this study, children aged between
6-12 months who are in the supplementary food period will be included in the study. There is
a close relationship between defecation frequency and diet in a healthy child. Diet, dietary
changes, fibre intake, fluid intake and education given to parents prevent and correct the
symptoms of functional constipation. It has been recommended to add plum juice, which is one
of the fibre foods, to the diet in children. Thanks to the high fibre content of damson plum (fruit
juice concentrate + plum puree + water + 7% fructose), it has a facilitating effect on bowel
movements in people with gastrointestinal problems. Damson plum can be used as a first-line
treatment in patients with constipation and other functional digestive disorders in different age
groups. In the literature, it has been found that plum reduces the symptoms of constipation in
adults, reduces the effect on the severity of constipation, increases the frequency of bowel
movements and defecation. There are not enough studies on the effect of damson plum on the
symptoms of functional constipation in children. Therefore, studies on this subject are needed.

Key Words: Childrens, Constipation, Damson plum
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1. INTRODUCTION

Functional constipation in children is a common problem worldwide (Yacob and Di Lorenzo 2020).
A steady increase in the incidence of constipation has been found in recent years. More than 95% of
children presenting with constipation symptoms do not have an underlying cause (Vriesman et al.
2020). Functional constipation is diagnosed in 3% of children admitted to the hospital (Red'kin et al.
2020). The prevalence of functional constipation seen in childhood varies between 0.5% and 32.2%
(Yacob and Di Lorenzo 2020). Constipation is a disease that manifests itself in children with a series
of symptoms such as abdominal pain and bloating, decreased stool frequency, excessive stool
accumulation, hard and thick stools, painful stools, and fecal incontinence (Rajindrajith et al. 2016;
Rahhal and Us 2018). The number of bowel movements varies according to age, and it is considered
normal to have between 5 and 40 per week (Singh and Connor 2018). Functional constipation is a
clinical diagnosis based on history and physical examination and is defined according to Rome 1V
criteria (Benninga et al. 2016; Hyams et al. 2016). The etiology of functional constipation is affected
by many factors and is thought to result from a complex interaction between physiological,
psychological, social, cultural and behavioral factors such as genetic predisposition, increasing age,
female gender, low socioeconomic status, parental education, physical activity, stressful life (Forootan
et al. 2018). ; Bharucha and Wald 2019). The most common behaviors in children with functional
constipation are crying, sweating, flushing, stiffening of the legs, holding, hiding and avoiding feces
(Luciano 2013; Levy et al. 2017; Vriesman et al. 2020). In young children, it usually increases after
supplementary food intake (Sood 2021). During infancy, the mother's early introduction of formula or
solid food without breastfeeding the child is a trigger for the onset of functional constipation (Siit¢ii
Caglar and Hisar 2019). The importance of nutritional changes in constipation in children is
emphasized (Wanichsetakul and Wongteerasut 2021). Damson plum, which is widely grown and
consumed in our country and is known for its evacuation-facilitating properties, is known as an
important fruit (Igwe et al. 2016; Birwal et al. 2017). This review was conducted to determine the effect
of damson plum on constipation symptoms in supplementary food intake in children aged 6-12 months.

2. CHILDHOOD

Childhood is a continuous transition period during which rapid growth and development occur
(Toriiner and Biiylikgéneng 2017).

2.1. Nutrition in Children

The American Academy of Pediatrics recommends exclusive breastfeeding for the first 6
months and optional breastfeeding from age 1 and beyond. The World Health Organization reports
that exclusive breastfeeding for the first 6 months meets most basic needs of babies, except for energy,
protein, and vitamin K and D (Beluska-Turkan et al. 2019). Studies have shown that children who are
breastfed for the first six months have better gastrointestinal system development. Parents know when
the child will receive complementary food, its contents, how to give the complementary food, and the
rules to be followed and guide the child. Recently, it has been stated that complementary foods should
be started in a puree consistency that can be taken with a spoon, and then continued in a semi-solid,
solid form, and the child should be encouraged to eat at the same table with family members by
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communicating verbally and physically with them. Starting complementary food late may cause the
child to reject foods, so complementary food should be started in the sixth month (Cameron et al. 2012)

2.2. Defecation and Constipation in Children

The process of emptying the large intestine is called defecation. Defecation is controlled
by the medulla and spinal cord. Regular defecation means being gastroenterologically healthy
(Kocaay et al. 2011). Defecation begins as a reflex. When the stomach is full and intra-
abdominal pressure increases, gastrocolic and ileocolic reflexes are activated. With the
stimulation, mass movements begin in the mesenteric plexus, descending colon, sigmoid colon
and rectum, and the feces move towards the anus (Taylor 2008). Situations where children's
nutrition patterns change, such as switching to breast milk, formula, and complementary food,
water consumption, and the child's mobility status, cause changes in the gastrointestinal transit
time. Gastrointestinal transit time appears to be 16 hours in a child aged 4-24 months. (Benninga
et al. 2004; Chung et al. 2010; Mota et al. 2012).

Constipation is defined as a decrease in the frequency of defecation, which is common
in the childhood age group and can cause complications such as fecal incontinence and
intestinal obstruction if left untreated, increased stool hardness, less than normal number of
defecations, defecation with straining, inability to fully evacuate the feces, and cut and dry
defecation (Rajindrajith and al. 2016; Khan 2018). Constipation is divided into two: organic
and functional. Organic constipation describes a defecation disorder that develops due to
reasons such as anatomical malformations, metabolic causes, neuropathies, intestinal nerve or
muscle disorders, abdominal wall anomalies, connective tissue diseases and medications. It has
been determined that more than 95% of childhood constipation is a symptom of functional
constipation (Tabbers et al. 2011). Constipation is one of the most common gastrointestinal
system diseases in children, and constipation that does not have an organic, endocrine or
metabolic cause is called functional constipation (Rowan-Leg 2011; Levy et al. 2017). Rome
criteria have been established to define functional constipation in all age groups.

Functional constipation diagnostic criteria ROME IV

There must be at least two of the following criteria

Two or fewer defecations per week

A history of excessive stool accumulation

Painful and hard defecation

Large-scale defecation

Presence of a large fecal mass in the rectum

Must meet 2 or more criteria at least once a week for a minimum of one month (Benninga et al.

2016).

YVVYVYYY
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3. RESULTS AND EVALUATION

Constipation imposes an economic burden on the health care system (van Summeren et al. 2022).
There are studies on abdominal massage, reflexology, physical exercise, family education,
physiotherapy, behavioral therapy, biofeedback, toilet training and initiation regarding functional
constipation in children (Mello et al. 2018; Tang et al. 2020; Yaqi et al. 2020; Faramarzian et al. 2021;
van Summeren et al. 2022). Attention is drawn to the intake of foods containing probiotics and fiber
and plenty of fluids (Boilesen et al. 2018; Jin et al. 2018; Mello et al. 2018). However, there are not
enough randomized controlled studies examining the effect of plum puree on functional constipation
symptoms in children aged 6-12 months. Functional constipation affects this age group in all aspects
such as restlessness, nutrition, quality of life, sleep problems, abdominal pain and bloating, pain and
difficulty in defecation, low number of stools, and stool accumulation (Hyams et al. 2016; Benninga
etal. 2016; Vriesman et al. al. 2019; Kadim 2021). In this study, plum supplementation is expected to
prevent symptoms in children with functional constipation.
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OZET

Saglik alanindaki gelismelere ve bilgiye ulagimin kolaylasmasina ragmen ailelerin halen
yenidoganin bakiminda geleneksel uygulamalar1 siirdiirdiikleri  bilinmektedir. Bu
uygulamalardan siklikla kullanilanlardan biri de bebegin tuzlu suyla yikanmasi/ ovalanmasidir.
Baz1 aileler bebegin ter kokmasini Onleyecek bir uygulama olarak banyo suyuna tuz
katmaktadir. Bu uygulama ile tuza bagli bebegin cildinin tahris olmasi, yanmasigibi sonuclarla
karsilagilmaktadir. Tuzlu suyla yikama sonrasi gelisen cilt biitiinliiglinde bozulma durumunun
onlenmesi ya da artmadan miidahale edilmesi 6nemlidir. Yenidogan hemsiresi, hemsirelik
bakimi kapsaminda bebegin cilt bakiminin uygun ve dogru sekilde siirdiiriilmesini saglamak
icin Oncelikle ailelere gerekli bilgiyi aktarmalidir. Bununla birlikte bir cilt tahrisi gdzlenmigse
cildin biitlinligliniin 1yilestirilmesi i¢in gerekli uygulamalar1 planlanmalidir. Bu olgu
sunumunda bilgilerine yer verilen yenidoganin ebeveyninden gerekli izinler alinmustir.
Postnatal 9 giinliik A. bebek, ailesi tarafindan batin bolgesinde kizariklik sikayeti ile gocuk acile
getirilmistir. Yapilan fiziksel degerlendirme ve tani testleri sonucunda; batinda yanik,cilt
enfeksiyonu 6n tanisi ile yenidogan yogun bakim tinitesine kabul edilmistir. Alinan ayrintili
anamnezinde ise hastaneye bagvurudan 2 giin 6nce bebegin banyosuna tuz katildig: bilgisine
ulasilmistir. A. Bebek i¢in hemsirelik bakimi Roper, Logan ve Thierney'in hemsirelik modeli
dogrultusunda yapilmistir. Mevcut veriler dogrultusunda A. Bebek i¢in; deri biitiinliigiinde
bozulma,enfeksiyon riski, agr1 ve bilgi eksikligi ve anksiyete tanilari ile hemsirelik bakimi
planlanmistir. Deri biitlinliiglinde bozulma tanisina yonelik hastanin batin bdlgesi giinde 2 kez/8
giin boyunca steril ditile su ile temizlenerek rifampsin, hametem ve furacin krem karigimi
uygulandi, kuvoz ici yatak Ortiisii steril olacak sekilde degistirildi.Yenidoganyogun bakim
tinitesinde bakim ve tedavisi tamamlanan bebek,batin bolgesindeki agik yaralar iyilestikten
sonra taburcu edildi.

Anahtar Kelimeler: Yenidogan, cilt bakimi, tuzlu su ile banyo,hemsirelik bakima.
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CASE REPORT: HOW SHOULD THE SKIN OF SALT-WATER WASHED
NEONATES BE ASSESSED AND CARED FOR?

ABSTRACT

Despite the developments in the field of health and easier access to information, it is known
that families still continue traditional practices in newborn care. One of these practices that is
frequently used is washing/rubbing the baby with salt water. Some families add salt to the bath
water as a practice to prevent the baby from smelling sweat. With this application, results such
as irritation and burning of the baby's skin due to salt are encountered. It is important to prevent
the deterioration in skin integrity that develops after washing with salt water or to intervene
before it increases. The neonatal nurse must first convey the necessary information to the
families to ensure that the baby's skin care is maintained appropriately and correctly within the
scope of nursing care. However, if a skin irritation is observed, necessary treatments should be
planned to improve the integrity of the skin. Necessary permissions were obtained from the
parents of the newborn whose information is included in this case report. Postnatal baby A., 9
days old, was brought to the pediatric emergency department by his family with a complaint of
rash in the abdominal area. As a result of the physical evaluation and diagnostic tests; He was
admitted to the neonatal intensive care unit with the preliminary diagnosis of abdominal burn
and skin infection. In the detailed anamnesis taken, it was revealed that salt was added to the
baby's bath 2 days before admission to the hospital. A. Nursing care for the baby was provided
in accordance with the nursing model of Roper, Logan and Thierney. In line with the available
data, A. For the baby; Nursing care was planned with diagnoses of deterioration in skin
integrity, risk of infection, pain, lack of information and anxiety. For the diagnosis of
deterioration in skin integrity, the patient's abdomen was cleaned with sterile distilled water
twice a day for 8 days, a mixture of rifampsin, hametem and furacin cream was applied, and
the bed cover inside the incubator was changed to be sterile. The baby, whose care and treatment
was completed in the neonatal intensive care unit, had an open area in the abdomen. He was
discharged after the wounds healed.

Keywords:Newborn, skin care, salt waterbath, nursingcare.
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GIRIS

Yenidogan doneminde bebeklerin cildi ¢ok hassas, ince ve immatiirdir [1,2].
Yenidoganlarin cilt bariyer fonksiyonlarinin tam gelismemesi ve viicut yilizey alaninin
erigskinlerden fazla olmasi nedeniyle viicuttaki su ve 1s1 kayb1 daha kolay olmaktadir [1,2,3].
Yenidogan cildine ait epidermis ile dermis tabakasi arasindaki baglantinin zayifligi kollajen ve
elastik lifler az,sebase bezlerinin aktivitesinin yetersiz olmasi, melanozom iiretiminin az olmasi,
cilt pH degerinin nétral ya da alkaliye yakin olmasi gibi fizyolojik nedenler yenidoganlarda cilt
hasar1 ve enfeksiyonlara yatkinligi arttirmaktadir [1,2]. Bu 6zellikleri nedeniyle cilt bakimi,
cildi dis etkenlerden korunmak ve derinin saglikli gelismesini saglamak i¢in dnemlidir. Bebek
cilt bakimi toplumlar arasinda degisiklik gostermekte, tecriibe, gelenek ve kiiltiirden
etkilenmektedir [2]. Bebege uygulanan zararli geleneksel uygulamalar, bebegin sagligini
olumsuz etkilemekte, enfeksiyon gelismesine veya tedavi silirecinin uzamasina, yasamin
ilerleyen donemlerinde ise bebekte sekel kalmasina neden olabilmektedir[4,5,6].Geleneksel
uygulamalardan  biri olan bebek tuzlama sonrasi hipernatremiye bagli olarak o6lim
dehidratasyon, konviilziyon, gelisimsel gecikme, ciltte yanik ve Fourniergangreni benzeri
durum bildirilmistir [7,8,9,10]. Ulkemizde bebek bakiminda geleneksel uygulamalarin devam
ettigi bildirilmektedir [6,7,11,12]. Bu olguda iilkemizde sik gerceklestirilen geleneksel
uygulamalardan biri olan tuzlu suyla yikama veya cildin tuzla ovalanmasi durumunun
yenidogan bebeklerde ciltte tahrisine neden olabilecegini ve bu durumum dogurabilecegi
sonuclara dikkat ¢cekilmesi amaclanmistir.

OLGU SUNUMU

Tuzlu Su ile Yikanan Bebegin Bakim

Hasta OyKiisii

Postnatal 9.giinlinde kiz cinsiyetinde (dogum kilosu:3150 gram,dogum boyu:50cm,dogum bas
cevresi:35 cm) yabanci uyruklubebek batinda yanik siiphesi ve cilt enfeksiyonu tanisi(crp
negatif)ile 28.08.2022 tarihindeyenidoganyogun bakim tinitesine yatirilmistir. Adli vaka kaydi
agilan hastanin ailesi ile goriisiildiigiinde herhangi yaniga neden olacak sicak su veya benzer
bir durum yasanmadig ifade edildi. Anneye bebegin banyo suyuna tuz katilip katilmadig:
soruldugunda 26.08.2022 tarihinde bebegin banyo suyuna tuz katildig: bilgisine ulagilmustir.
Ayni zamanda gobek bagi diigmeyen hastanin goébek klempinin bez altinda kaldig1 ve ciltte
tahris yasandigi, sonrasinda bu tahrigin agikliginin arttig1 ifade edildi.

Hastanin Tedavisi

Olgu kuvdz i¢i oda havasinda monitorize sekilde takip edildi. Bebek 112 araciligi ile plastik
cerrahi ve dermatoloji ile konsiilte edildi, dermataloji konsultasyonu sonucu biilloz erizipel
distintildiigii ifade edilen bebege dermatoloji konsiiltasyonu ilerifampsin,hametem ve furacin
krem karisimi yapilarak giinde 2 kez ve 8 giin boyuncabatin bolgesine cilt bakimi yapildi.Es
zamanli intravendz yoldan 9 gilin boyunca penbisin ve sefotaksim antibiyotik tedavisi
uygulandi.8x90 ml anne siitii ile oral beslenmesi yapildi.
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Etik Yon: Olguya ait bilgiler, aileye agiklamalar yapilip ailenin onami alindiktan sonra
alinmustir.

Yasam Aktivitelerine Yonelik Belirlenen Hemsirelik Tanilari, Planlama, Hemsirelik
Bakim Girisimleri ve Degerlendirme

1-Kisisel temizlik ve giyinme aktivitesine yonelik hemsirelik tanisi: Deri biitiinliigiinde
bozulma

Tanimlayic1 6zellikler/Belirti ve bulgular: Viicudunbatin bolgesinde genis alanda deri
tahrisiseklinde lezyon. Iliskili faktdrler: Deride tuzlu su ile yikama.

Amag/Beklenen Hasta Sonuglar: Derideki lezyonlarin iyilestirilmesi, deri biitlinliigliniin
saglanarak komplikasyonlarin 6nlenmesi.

Hemsirelik bakimi girisimleri: Northampton cilt degerlendirmeve basing yaralanmasi izlem
skalasi ile cilt degerlendirilmesi rutin olarak yapildi (12puan / Orta risk degerlendirildi).
Olgunun batin bolgesi giinde 2 kez/8 giin boyunca steril distile su ile temizlenerek
dermatalojikonsultasyonu onerisi dogrultusunda rifampsin, hametem ve furacin krem karisimi
uygulanarak steril spang ile ortiildii, kuvoz ici yatak ortiisiiniin steril ve diizgiin olmasi
saglandi. Ug saatte bir pozisyon degisimi yapild.

Degerlendirme: Derideki lezyon yatisindan 8 giin sonra iyilesti.

2.Giivenli cevre saglama aktivitesine yonelik hemsirelik tanisi: Akut agri

Tanimlayic1 6zellikler/Belirti ve bulgular: Aglama, huzursuzluk ve NIPS agr1 puani: 3

Migkili faktorler: : Deride tuzlu su ile yikanmaya baglh geride olusan yanik / tahris.

Amag/ Beklenen Hasta Sonuclari: Agr1 puaniin miimkiin olan en diisiik puana indirilmesi.
Hemsirelik bakimi girisimleri:NIPS agr1 skalast kullanilarak yasam bulgulari izlemine uygun
rutin agr1 degerlendirmesi yapildi.Viicudundaki agik yaralara dogrudan baski yapabilecek
uygulamalar kisitlandi. Yiiz iistli pozisyon verilmeyerek batin bolgesine olan basing engellendi.
Kuvoz i¢i yatak oOrtiisiinlin = steril ve diiz olmasina 6zen gosterildi. Bebek yuva sistemine
yatirilarak anne karnindaki konforu saglandi. Diizenli olarak {i¢ saatte bir pozisyon verildi.
Ortamdaki uyaranlar azaltilarak giiriiltii engellendi. Uygulanan girisimsel (damar yolu
acilmasi,kan alma vb) islemler 6ncesinde hastanin konforunu saglamak amaci bebegin agzina
oral dekstroz verildi. Annenin bebegi ile ten tene temasini saglamasi ve siirdlirmesi i¢in uygun
zamanlar ayrild.

Degerlendirme: Agr1 puani 0 olarak degerlendirildi.

3. Giivenli cevre saglama aktivitesine yonelik hemsirelik tanis1 Enfeksiyon riski

Mliskili faktdrler: Viicudunbatin bolgesindeki derideki soyulmalar/tahris

Amag/Beklenen Hasta Sonuglari:Olguda enfeksiyon belirti ve bulgusunun gelismemesi.
Hemsirelik bakimi girisimleri: Olguya koruyucu izolasyon yontemi uygulandi.El hijyenine
yonelik tam uyum saglandi.Bakimlar ve tedaviye yonelik islemlerde maske, 6nliik ve eldiven
kullanild1. Tiim saglik ekibi iiyelerinin aseptik kosullara uyumu saglandi. Alt bakimi

CONFERENCE BOOK Academy Global Publishing House 51




o NNFERMQ
O

S

uygulamas1 sik araliklar ile yapilarak gaita ve idrarin agik cilt bolgesine temast
onlendi.Enfeksiyonun lokalize ve sistematik belirti ve bulgular1 gézlemlendi. Her ii¢ saate bir
yasam bulgular kayit edilerek izlendi.idrar gaita ¢ikis1 ve batin hassasiyeti takip edildi.Kusma,
diyare ve abdominaldistansiyon gibi beslenme intolerasyonu yakin izlendi. Alinan kan kiiltiirii
ve Crp sonugclar takip edildi.

Degerlendirme:Olguda enfeksiyon geligmedi.

4.1letisim aktivitesine yonelik hemsirelik tamisi:Ailede bilgi eksikligi

Tanimlayic1 6zellikler/Belirti ve bulgular: Ailenin bebegini tuzlu su ile yikamasi.

Migkili faktorler:Bilgi eksikligi.

Amag/Beklenen Hasta Sonuglari: Ailenin bilgi diizeyini arttirmak.

Hemsirelik bakimi girisimleri: Aileye geleneksel uygulamalarin yenidogan saglig: tizerindeki
olumsuz sonuglar ile ilgili bilgi verilmistir. Taburculuk sonrasi bebek banyosu ve alt bakimi
nasil yapmasina yonelik egitimler verilmistir.

Degerlendirme: Benzer sorun ile karsilagilmadi, aile bilgileri anladig: ifade etti.

5.1letisim aktivitesine yonelik hemsirelik tamisi: Anksiyete

Tanimlayici 6zellikler/Belirti ve bulgular: Annenin bebegin sagligi hakkinda endise hissettigini
ifade etmesi.

Iligkili faktorler:Bebeginin batin bdlgesindeki genis yiizeyli cilt tahrisi, bebegin yogun
bakimda olmasi nedeniyle annenin bebeginden belirli siirelerde ayr1 kalmasz.

Amag/Beklenen Hasta Sonuglari:Annedeki anksiyetinin giderilmesi veya azaltilmasi
Hemsirelik bakimi girisimleri: Anneye bebegine yapilacak tedavi ve bakimlar hakkinda bilgi
giinliik olarak bilgi verildi.Anne ile bebek birlikteligini saglamak i¢in her ii¢ saate bir bebegini
anne gogsiinden beslemesi i¢in yogun bakima alindi.

Degerlendirme: Anksiyete azaltildi.

Gorsel 1:1lk bakimdan hemen sonra Gorsel 2:Bakim Sonrasi iyilesme donemi
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Olgu 9 giinliik yogun bakim takibinden sonra (06.09.2022 tarihinde) sifa ile taburcu edilmistir.
9 aylikken (23.05.2023 tarihinde)bebegin ailesi ile yapilan goriismede ise bebegin sagligi
iyi,batinda herhangi ayni1 durumla ilgili tekrarli bir sikintinin olmadig1 ve hastanede tekrar yatis
Oykiisliniin olmadig1 6grenildi.

TARTISMA

Banyo, yenidoganin cilt temizliginin saglanarak bebegin rahatlayip gevsemesini saglar.
Banyonun olumlu etkilerinin olmasiyla birlikte siire¢ iyi yonetilmezse bebek iizerinde olumsuz
etkileri de vardir. Bu sebeple yenidoganlarin banyosu yaptirilirken birgok faktér gz oniinde
bulundurulmalidir [13].Yenidoganlar anne HBsAg +, anti HCV + ve HIV pozitif degil ise
dogum sonrasi ilk 24 saat gectikten sonra yikanmasi yenidoganin viicut sicakliginin korunmasi
acisindan Onerilmektedir [13,14]. Yenidoganlar i¢in en giivenli temizleyiciler ndtr veya hafif
asidik pH’ ya sahip, boya veya koku maddesi igermeyen, deride ve gozlerde tahrise yol
acmayan yumusak sivi temizleyicilerdir [2]. Yenidogan yogun bakim iinitelerinde bebekler
cesitli banyo yontemleri ile yikanmaktadir.Bunlar;silme banyosu, kiivet banyosu, daldirma
kiivet banyosu, sarmalama banyo ve dus seklide banyodur.Yenidogan iinitelerinde banyo ya
yonelik yapilan caligmalar incelendiginde 6zellikle sarmalama ve daldirma banyonun etkin
oldugu bildirilmektedir. Bebegin hafta da 2-3 kez yikanmasi 6nerilmektedir [15].

Ulkemizde geleneksel uygulama olarak yenidoganin ilk banyosunda banyo suyuna tuz
katilmaktadir. Tuzlama; bebegin ilerleyen yaslarda terinin pis kokmamasi, pisik ya da isilik
olmamasi, nazar degmemesi, hasta olmamas1 ve gobek baginin kurumasini kolaylastirmak i¢in
yapilmasi amaclanip banyo suyuna tuz eklenmesi, viicudun tuzla ovulmasi ya da tuz
stiriilmesidir. Bebegin en cok terleyen bolgeleri olan koltuk alt1, boynu ve kasigina uygulanan
tuzlama islemi hipernatremiye bagli olarak o©liim, dehidratasyon, konviilziyon, bebegin
derisinde kizariklik, deri biitlinliglinde bozulma, gelisimsel gecikme, agr1 ve enfeksiyon gibi
sorunlara yol agmaktadir[16]. Kas ve Karadede’nin 2023 te yapmis olduklar1 Tirkiye’de
yenidoganlarauygulanan geleneksel yontemler ile ilgili yapilan calismasdayenidoganlarin
tuzlanmasmin gerekgesi olarak “Ileriki yaslarda ter kokusunu énlemek, pisik ya da isilik
olusumunu azaltmak i¢in” yapildig1 bununda yenidogan sagligini; bebegin nazik cildinin tahris
olmasina, agriya, deride kizarikliga, deri biitiinliigliniin bozulmasina, yaniklara, hipernatremi
ve dehidratasyona neden olarak bebek sagligi icin tehlikeli zararli etkilerin oldugu bildirilmistir
[17]. Ayaz ve Efe’nin 2008 de yaptig1 Tirkiye ‘de 121 annenin katildig1 tanimlayici calismada
annelerin %40 nin bebegini tuzlu suda yikadigi belirlenmistir [18].

Literatiir tarandiginda yenidogan déneminde tuzlama nedeniyle viicudunda ikinci derece
yaniklar ve hipernatremigelisen bir yenidogan olgusu bildirilmistir.Bu olgu yenidogan yogun
bakim tinitesinde takip ve tedaviye alinmis ve giinliik pansumanlar1 yapilarak 7.gilinli sonunda
taburcu edilmistir [10].Baska bir olguda da ilk tan1 olarak Fourniergangreni olarak diisiiniilen
sonradan alinan ayrintili anamnez sonrasi sokrotumda olusan lezyonun biiyiikanne tarafindan
bebegin tuzlanmasi sonrasi olustugu tespit edilmistir [9]. Bu ¢alismada da benzer sekilde ilk
tan1 olarak cillte dis kaynaklara bagli yanik olustugu diisiiniilmiis, sonradan anneden ayrintili
anamnez alinmasiyla bebegin banyosuna tuz katilmasinin sonucunda oldugu tespit edilmistir.

CONFERENCE BOOK Academy Global Publishing House 53




CONFER
5 ey,

S

Engiir’iin 2016 da bildirdigi bir ¢alismada muayenede bebek bezi bolgesinde ve kasikta
hiperemi ve skrotaleritem ve ¢ok sayida iilsere lezyonlarla birlikte 6dem olan bebegin annesi
tarafindan tuzlanildigi, 2 giin boyunca giinde bir kez sofra tuzu ile ovdugunu ve 2 giin boyunca
kasik bolgesinde bir avug tuz biraktigini tespit edilmistir.Bebek yenidogan yogun bakim
iinitesinde intravendz antibiyotik tedavisi ve topikal ¢inko oksit krem ile 7 glin sonra taburcu
edilmigtir [19].

Akcan’nin 2011 de bildirdigi bagka bir calismada ise takipnesi olan 10 giinlik
yenidoganhipernatremi 6n tanisi ile yatis1 yapilmis ve yenidoganin annesinden alinan bilgiler
ile dogumdan sonra ve altinci giinde iki kez tuzlandigi, tiim viicudunu ii¢ kez sofra tuzuyla bir
saat boyunca yikandig1 6grenilmistir. Koltuk alt1 derisinde deformasyon oldugu ve derinin asir1
kuru goriindiigii, tuzlamanin dogrudan etkisinin oldugu tespit edilmistir [20].

Yapilan ¢alismalar ve sunulan vaka olgusu lilkemizde bebek banyosu ile ilgili ebeveynlerin
geleneksel uygulamalar: siirdiirdiigii ve yenidogan sagligini olumsuz etkileyen uygulamalarin
bilgisizlikten kaynaklandigini géstermistir.

SONUCLAR VE DEGERLENDIRME

Yenidogan yogun bakimlara yatista cilt tahrisi ve hipernatremisi olan bebeklerin tuzlu su ile
yikanmis/ovulanmig olabilecegi akilda tutulmali, aillerden ayrintili anamnez alinmalidir.
Bebeklere uygulanan geleneksel uygulamalar, bebekte enfeksiyon gelismesine veya tedavi
slirecininuzamasina neden olabilmektedir. Etkin hemsirelik bakimi ve bakimda siirekliligin
saglanmasi hastane kalis siiresinin kisalmasi, mortalitenin azalmasi, enfeksiyonun azaltilmasi
acisindan OnemlidirAilelere geleneksel uygulamalarin yenidogan saghigi iizerinde ciddi
olumsuz sonuglar yaratacagi taburculuk dncesi egitimlerde rutin olarak anlatilmalidir.
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Ozet: Yenidoganin Gegici Takipnesi, yenidoganin dogum sonrasi déneminde goriilen
solunum sikintisinin en sik nedenleri arasindadir. Sikligi tam olarak bilinmemekle birlikte
dogum sonrasi karsilasilan solunum sikintisinin %40°n1 olusturmaktadir. Genetik ve gevresel
nedenlerle fetal akcigerdeki sivi atilamamaktadir. Bebegin genel durumunda ¢ogunlukla 2-3
giin i¢inde diizelme ve iyilesme beklenmektedir. Tedavi ¢ogunlukla yenidogana kuvdz ici
oksijen verilmesi ya da siirekli pozitif basingli ventilasyon (CPAP) destegi saglanmasi ile
olabilmektedir. Yenidoganda belirgin solunum zorlugu, takipne, burun kanadinin solunuma
katilmasi, solunum eforu esnasinda bebekten inleme sesi gelmesi ve saturasyon diisiikliigli var
ise yenidogan yogun bakim {iinitelerinde CPAP uygulamas: ile tedavi edilmesi uygundur.
Noninvaziv mekanik ventilasyon uygulamalarinda hemsirelik bakimi olas1 komplikasyonlarin
onlenmesinde ¢ok dnemlidir ve yapilan bir¢ok hemsirelik bakim1 uygulamalar: hasta klinigini
olumlu yo6nde etkiler. Bdylece bebeklerin mekanik ventilasyon ve entiibasyon siiresini
kisaltarak yogun bakimda kalig siiresini azaltabilmektedir. Bu derleme yenidoganin gegici
takipnesinde hemsirelik bakimin 6nemini vurgulamak igin yazilmustir.

Anahtar Kelimeler: Gegici takipne, yenidogan, hemsire,bakim,

Abstract: Transient Tachypnea of the Newborn is among the most common causes of
respiratory distress seen in the postnatal period of the newborn. Although its exact frequency is
unknown, it accounts for 40% of postpartum respiratory distress. For genetic and environmental
reasons, the fluid in the fetal lung cannot be excreted. Improvement and recovery in the baby's
general condition is expected mostly within 2-3 days. Treatment can usually be provided by
giving incubator oxygen to the newborn or providing continuous positive pressure ventilation
(CPAP) support. If the newborn has significant breathing difficulties, tachypnea, nasal flap
involvement in breathing, a moaning sound from the baby during respiratory effort, and low
saturation, it is appropriate to treat it with CPAP application in neonatal intensive care units.
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Nursing care is very important in preventing possible complications in noninvasive mechanical
ventilation applications, and many nursing care practices have a positive impact on the patient's
clinic. Thus, it can reduce the duration of babies' stay in intensive care by shortening the
duration of mechanical ventilation and intubation. This review was written to emphasize the
importance of nursing care in transient tachypnea of the newborn.

Keywords: Transient tachypnea, newborn, nurse, care,
GIRIS
Yenidoganin Gegici Takipnesi

Tanim

Yenidoganin Gegici Takipnesi (TTN), ¢ogunlukla ge¢ preterm bebeklerde dogum sonrasi
donemden kisa bir siire sonra goriilen, solunum sikintisinin en sik nedenleri arasinda yer alan
bir akciger hastaligidir [1, 2, 3, 4]. TTN, her gestasyonel haftada goriilebilen, kendi kendini
sinirlayabilen genellikle bening bir parankimal akciger hastaligidir [3, 5]. Fetal akciger
stvisinda bulunan sivinin ge¢ emiliminden kaynakli pulmoner 6dem ile karakterizedir [6, 7, 8].
Akcigerlerde biriken bu s1vi gaz degisimini baskilayarak solunum iginin yiikiinii arttirir, bu da
solunum sikintis1 ve takipnenin gelismesine yol acar [3].Takipne durumunda 24-72 saat i¢inde
genellikle diizelme olur [9, 10].

Sikhig

TTN siklig1 tam olarak bilinmemekle birlikte en sik goriilen yenidoganin solunum sikintisi
nedenlerinden biridir ve solunum sikintis1 nedenlerinin %40’ 11 olusturmaktadir [3,5,11].

Goriilme siklig1 gebelik yasi ile ters orantilidir. Gebelik yas1 33-34 hafta arasinda olanlarda
yaklasik %10, 35-36 haftalar arasinda olanlarda yaklasik %5 ve term bebeklerde %1 ni etkiler
[3,7,8].

Risk Faktorleri
Kinik bulgular

TTN’ nin semptomlar1 dogum sirasinda ve dogum gerceklestikten sonraki ilk iki saat icerisinde
baslar.Yenidoganda takipne, retraksiyon, inleme gibi semptomlarla ve oksijen ihtiyaciyla
kendini gosterir [3].

TTN’ nin olusmasinda bazi risk faktorleri vardir. Bu risk faktorleri arasinda bilinen en
onemli durum elektif sezaryan ile dogumdur [12,13]. Risk faktorleri 2’ye ayrilir;

Maternal risk faktorleri:Annede astim, hipertansiyon ve gestasyonel diyabet gibi kronik
hastalik olmasidir [7, 8, 14].
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Fetal Risk faktorleri: Sezaryan dogum, prematiirelik, erkek cinsiyet, perinatal asfiksi,
gestayonel yasa gore kiiciik ve gestasyonel yasa gore biiylik olmak fetal risk faktorleridir [7, 8,

14].

Yenidoganin gecici takipnesinde risk faktorleri asagida 6zetlenmistir [3, 11, 15, 16].

Sezaryan ile dogum
Erkek cinsiyet

Annede astim varligi
Makrozomi(>4500 g)
Cogul gebelik

Uzamis dogum eylemi
Amniyonsivisinda(-) fosfatidil glisereol
Petinatal asfiksi
Anneye s1v1 yiiklenmesi
Makat dogum

Materyal diyabet
Maternal obezite

Annede ila¢ bagimlilig
Beta-minetik ilaglar
Hizli vajinal dogumlar
Kentsel yasam

Ik dogum

Infertilite tedavi dykiisii
Vakum/forsep ile dogum
Diistik apgar skoru<7
Premetiir membran riiptiiriiniin olmasi
Bebekte hipotiroksinemi
Maternal epilepsi

Tam

TTN’de tam1 bebegin klinik, radyolojik ve
konulabilmektedir [3]. TTN tanisina yardimci kriterler;

fiziksel degerlendirmesine gore

Solunum sayisinin 60 ve iizerinde olmasi ve bu durumun dogumdan ilk 6 saat i¢inde

baslayip en az 12 saat siirmesi,

Akciger rontgeninde, dolgun vaskiiler basing, havalanma artis alanlari, diyafram

kubbelerinin diizlesmesi bulgularin olmasi,

Solunum sikintisina yol agabilecek diger durumlardan ekarte edilmesi (mekonyum
aspirasyonu, respiratuar distres sendromu, pndmoni ve dogustan kalp hastaliklari),

Belirtilerin 72 saatten az devam etmesi,

Solunum dis1 durumlarin (hipokalsemi, hipoglisemi ve polisetemi gibi) nedeni olarak

TTN’nin olmamasidir [10, 12, 17].
Tedavisi

TTN genellikle kendi kendini sinirlayan bir durum olup, semptomlar gecene kadar destek
tedavisi gerektirir [4, 14]. Dogumdan hemen sonra solunum sikintis1 belirtilerinde artig var ise,
Fi02 ihtiyac1 %401 istiine ¢ikt1 ise akciger rontgeni bulgular1 anormal ise ya da bunlar olmasa
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dahi iki saat i¢inde bebekte diizelme yok ise bebek yenidogan yogun bakim iinitesinde takip ve
tedavi edilmelidir [3].

Solunum Destegi

Yenidoganlarin oksijen saturasyonunu %90 nin lizerinde tutucak sekilde oksijen hood ya da
nazal kaniil ile verilebilir. Solunumsal is yiikiinde artis olur ya da FiO> ihtiyac1 %30 iizerinde
olursa nazal CPAP diisiiniilmelidir. 8 cm H20 CPAP basinci altinda bebegin oksijen ihtiyaci
%401 lizerinde ise entlibasyongereklidir [4, 11].

CPAP’tan ayirma kriterleri: Bebekte apne ve bradikardi goriilmiiyorsa, solunum sikintisi
yoksa, FiO2’nin %21-23 arasinda, CPAP basmcinin 5 cm H2O degerinde olmasiyla bebek
CPAP tan ayrilabilir. CPAP’ta tedavi siiresi bebegi takip eden ekibin deneyimi ile bebegin

klinik durumuna baghdir [18].
Beslenme Destegi

Takipnede solunum 80/dakika iizerinde degil ise beslenme sondasi takilarak bebek
beslenmelidir [4,7]. Solunum hizi <60/dakika ise bebek agizdan beslenebilir. Solunum hizi
>80/dakika ise enteral beslenme kesilerek intravenoz sivi tedavisi baglanmalidir [3, 11].

Sivi Destegi

TTN’de s1v1 tedavisi tartismali bir konudur. Yenidogan monitorize edilmeli ve hidrasyon
saglanmalidir [11]. Tart1 ve idrar ¢ikis1 yakindan takip edilerek yenidoganin sivi kaybinin
fizyolojik sinirda tutulmasi saglanmalidir [19].

Antibiyotik ve Medikal Tedavi

TTN’de rutin antibiyotik tedavisi 6nerilmemektedir. Bebegin klinik, laboratuvar bulgularina
gore antibiyotik tedavisi baglanabilir [3]. TTN’de ditiretik tedavisi, inhaler asemik epinefrin,
inhale B2 agonist, inhale kortikosteroidler ve dopamin tedavisi onerilmemektedir [12, 20].

Yenidoganda Noninvaziv Ventilasyon ve Hemsirelik Bakimi

Noninvaziv mekanik ventilasyon (NIV) destek tedavisi bebegin entiibe edilmeden burun
maskesi, nazal prong ya da entiibasyon tiipii gibi arac1 malzemeler ile degisken pozitif basinct
kullanildig1 tiim teknikler olarak tanimlanir. NIV de amag akciger hava yolu hasarini en aza
indirerek alta yatan hastalig1 tedavi etmektedir [21, 22, 23].

Noninvaziv mekanik ventilasyon endikasyonlari: NIV yenidoganin gegici takipnesi,
respiratuvar disstres sendromu, bronko pulmoner displazi, pndmoni, asiprasyon sendromu,
laringomalazi, trakeomalazi, premetiire apnesi gibi cesitli solunum yetmezligi durumlarinda
kullanilmaktadir. Ayrica ekstiibasyon sonrasi atelektiziyi dnlemede ve fonksiyonel reziduel
kapasitenin olusturulmasinda da kullanilmaktadir [23, 24, 25].
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Noninvaziv mekanik ventilasyon kontrendikasyonlari: Siipheli ya da antenatal tanili
diyafragma hernide, spontan solunumu yeterli olmayan ve kalp atim hiz1 100 atim/dakika olan
bebeklerde, aktif gastrointestinal kanamasi olan ve kardiyo pulmoner arrest durumlarinda
kullanilmamaktadir [23, 26].

Noninvaziv mekanik ventilasyonda hemsirelik bakimi: NIV’in etkinligi ve basarisi
yenidogan hemsirelik bakimi ve izlem kalitesi ile dogrudan iliskilidir. Bakim kalitesi
yenidoganin mortalite ve morbilite oranlarini 6nemli 6l¢iide etkilemektedir [22, 27]. Hemsirelik
bakimi temelinde NIV’in komplikasyonlarini (nazal septum tahrisi, batin distasyonu, kafa i¢i
basing artig1 vb.) dnleme ve yonetmeye yoneliktir [23]. NIV de hemsirelik bakim kapsaminda;
uygun ara yiiz se¢imi, cilt bakimi, agr1 yonetimi, hava yolu giivenliginin saglanmasi, cihaz
nemlendirme ve 1sitmasi, beslenme, uygun pozisyonun verilmesi, gelisimsel bakim ve
fizyoterapi slireglerini igermektedir [22, 23, 27].

Cilt bakim ve pozisyon degisimi: NIV’de en 6nemli sorun nazal travmadir [28,29]. Burun
septumunda basinca bagli yaralanmalari engellemek i¢in uygun boyutta ara yiiz se¢imi
yapilmalidir. Nazal CPAP uygulamalarinda en cok tercih edilen ara yiiz ise kisa binazal

pronglardir. Bu pronglarin bebegin burun ve burun deliklerine uygun boyutta secgilmesi ve
dogru sabitlemesi ile nazal travmalarin Oniine gegilebilinir [22, 29]. Yumusak ara yiizler
doniisiimlii olarak kullanilmalidir. Cilde 6nce hidrokolloid bantlar yapistirilmalidir [22, 27,30].
Bebeklerin pozisyonu sik araliklar ile degistirilmeli ve yatak basi akcigerlerin genislemesine
izin verilecek sekilde yiikseltilmelidir [31].

Beslenme: Enteral beslenme orogastrik sonda ile yapilir. Her beslenme 6ncesi sonda yeri
kontrol edilerek, yatak basi 30-45 dereceye kadar yiikseltilmelidir [32]. Beslenme esnasinda
enjektore basing uygulanmadan yer ¢ekimden faydalanilmalidir. Her beslenmeden 1-2 saat
sonra sonda ac¢ik dreanja alinarak batin distansiyonu engellenmelidir [22,27]. Beslenme sonras1
bebegin midesi rezidii, batin distansiyonu, kusma acisindan degerlendirilir, ayrica bebek apne
acisindan takip edilmelidir [22,27].

Aspirasyon: Etkin NIV uygulamasi tamamen agik bir buruna baglidir. Burun i¢ine 0,2-0,3 ml
serum fizyolojik verilerek agiz i¢i aspirasyon ve agiz bakimi saglanmalidir [22]. Rutin ve derin
aspirasyondan kagmilmalidir. Aspirasyon esnasinda bebegin basi yana ¢evrilmeli, dnce agiz
sonra burun aspire edilmelidir. Eger apsirasyon sonda ile yapilacak ise aspirasyon basinci 80-
100 mm Hg’yi gegcmemelidir [33,34].

Nemlendirme ve isitma: Preterm bebeklerde nemlendirici 1sticisinin 37 °C’ye, term bebeklerde
ise 32-33°C’ye kadar 1sitilmasi Onerilmektedir. Nemlendirme yapilmadiginda hava yollar:

kuruyarak tikanmaya ve nekroza yol agabilir. Bu nedenle bebege verilen hava—oksijen karisimi
kesinlikle nemlendirilmelidir [22,30]. Isitilan hava %90 oraninda da nemlendirilmelidir
[30,31].

Agri: Bebekler yogun bakimlarda ¢ok fazla agrili girisimlere maruz kalirlar. Agriy1 s6zel olarak
ifade edemediklerinden agrinin degerlendirilmesinde fizyolojik ve davranigsal parametrelerin
oldugu agn dlgekleri kullanilmalidir. Agrinin azaltilmasi: mekanik ventilasyona uyumu arttirir.
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Analjezik ve sedasyon uygulamasi rutin olarak onerilmemekle birlikte gereksinimi olan
bebeklerde kullanilmasi1 gerekmektedir [22,30]. Besleyici olmayan beslenme, sukroz, kanguru
bakimi, bebege pozisyon verme, masaj ses ve koku ile agrisiz duyusal uyaranlarin saglanmasi
gibi farmakolojik olmayan girisimler agriy1 azaltabilir [31, 35].

Yenidoganda agr diizeyini arttiracak gevresel faktorler gozlemlenip diizenleme yapilmali,
ortamdaki 15181n los olmasi saglanmali, monitor ve ventilator gibi cihazlarin seslerinin makul
derecede azaltilip giiriiltii diizeyinin en aza indirilmesi saglanmalidir [36, 37].

Gelisimsel bakim: Olumsuz ¢evre kosullar1 en aza indirilerek bebegin stresi azaltilmalidir. Bu
kapsamda aile merkezli bakim verme ve annelerin bebeklerinin bakiminda rol almalarini

saglama, kanguru bakimi, agr1 yonetimi, terapdtik pozisyon saglayarak bebegin intrauterin
yasamda hissetmesini saglama, dis cevrenin negatif uyaranlarini pozitif uyaranlar ile
degistirme, besleyici olmayan emme, toplu bakim verilmesi saglanmalidir [22, 38].

Bakimlarin temelinde en dnemli prensibin minumum dokunma maksimum gézlem oldugu
vurgulanmaktadir [22, 27, 30]. Dikkatli gozlem, nazal CPAP tedavisine bagli travma olasiligini
azaltabilir ve bunun sonucunda yenidoganin klinik iyilesme durumunu artirabilir [24].

Noninvaziv Destek Tedavisi Alan Bebeklerde Gogiis Fizyoterapi Uygulamasi

Gogus fizyoterapi (GF) uygulamast yogun bakim iinitelerinde siklikla uygulanan hasta
sonuglarini olumlu etkileyen 6nemli bir uygulamadir [39, 40, 41]. G6giis fizyoterapisi, solunun
yollarinda bulunan sekresyonlarin atilimini kolaylastiran ve bircok teknigi i¢inde bulunan bir
destek tedavi yontemidir. Bu teknikler siklikla postural drenaj, perkiisyon, vibrasyon ve
aspirasyon uygulamalarimi igerir [41, 42]. GOgilis fizyoterapi uygulamalarinin yasamsal
degerlerde diizelme, sekresyonlarin atilimini kolaylastirma, solunum seslerinde ve kan gazinda
diizelme, oksijenasyonun artmasi, atelaktazinin 6nlenmesi, ventilator desteginin azaltilmasi,
akciger grafi bulgularin da diizelme, erken ekstiibasyonun saglanmasi gibi beklenen olumlu
sonuglar1 vardir [41, 43, 44]. GF uygulamasi, MV destek tedavisi alan yenidoganlarda tartismali
bir konudur. GF uygulamasinin hangi grup yenidoganlara ve hangi fizyoterapi yontemlerinin
kullanilabilecegine yonelik bilgiler yetersizdir. Yapilan bir¢ok c¢aligmada yenidoganin
sekresyonunun uzaklastirilmasinda, MV’ de kalis siiresinin azaltilmasinda net bilgilerin
olmadigi bildirilmektedir [27, 30, 41]. GF uygulamasi bebek annenin kucaginda iken
yapilabilir. Uygulama esnasinda bebegin yiizii uygulayiciya doniik olmali, bebegin solunumu
ve cilt rengi sik araliklarla kontrol edilmelidir [45]. GF uygulamasi giinde 1-4 kez ortalama 30
dakika stirecek sekilde ve tercihen beslenmeden yarim saat once ya da beslenmeden 1,5 saat
sonra olacak sekilde planlanmalidir [41, 45].

Postural Drenaj

Yer¢ekiminden faydalanarak hastaya verilen 6zel pozisyonlama hareketleri ile kiiciik
havayollarindaki sekresyonlarin biiyiikk hava yollarina dogru atilimini saglamaya yonelik
tekniktir [41, 46]. Bu poziyonlamalar; yiliksek yatig, yan yatis ve bas yukar1 seklinde uygulanir
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[41]. Siklikla postural drenaj etkinligini arttirmak i¢in perkiisyon ve vibrayon ile birlikte
uygulanir [30, 46, 47]. Hasta bu esnada monitorize edilerek yakindan takip edilmelidir [30, 46].

Perkiisyon /Tapotman

Yenidoganin gogiis duvarina kubbe sekli verilmis elle, biberon emzigi ya da balon maske
baghig1 ile ritmik olarak yapilan kii¢iik vuruglardir. Elle yapilan perkiisyonda bebegin
biiytikliigiine gore tiim elle ya da 3-5 parmakla yapilabilir. Perkiisyon islemi hafif el bilegi
hareketi ile dakikada 60 kez olacak sekilde uygulanir. islem 1-2 dakika kadar siirmelidir [30,
41 ,44]. Perkiisyon islemi hem ekspirasyon hem de inspirasyon esnasinda yapilabilir. Islemin
etkinligi i¢in ¢ok kuvvetli vuruslara gerek yoktur. Teknik kuvvetli ama agriya sebebiyet
vermemelidir. Teknigin dogru ve ritmik yapilmasi yeterli olacaktir [41, 45]. Pndmdtroksi olan,
1500 gram alt1 ve genel durumu stabil olmayan bebeklere perkiisyon yapilmamalidir [27, 30].

Vibrasyon

Ekspirasyon esnasinda gogiis duvarinda olusturulan titresimler ile hava yollarinda bulunan
sekresyonlarin atilimini kolaylastiran bir tekniktir [41, 46]. Vibrasyon uygulamasi perkiisyona
gore daha hafif uygulama olup yalnizca solunumun ekspirasyon fazinda yapilir [48].
Yenidoganlarda vibrasyon uygulanmasi i¢in ucuna bez yerlestirilmis elektrikli dis firgast veya
0zel masaj vibratorleri, 6zel olarak gelistirilmis vibratorler, kiigiik plastik kupalar veya biberon
basliklar1 kullanilabilir [30, 41, 46]. Vibrasyon uygulamasi elle yapilacak ise el bilegi
ekstansiyon pozisyonunda, kol kaslar1 kontraksiyonda iken parmak uglar1 gogiis bolgesine
yerlestirilerek yapilir. Bu esnada gdgiis fazla sikistirilmamalidir [41, 46].

Aspirasyon

Aspirasyon isleminin travma, kanama ve enfeksiyon agisindan risklerinin bulunmasinin yani
sira agrili bir uygulama olmasit nedeniyle rutin olarak Onerilmemektedir [30, 41, 49].
Aspirasyon islemi atelektizilerin Onlenmesi, etkin ventilasyonun saglanmast ve gogiis
fizyoterapinin etkinliginin saglanmasi adina Onemli bir islemdir [30, 41]. Bu nedenle
gereksinim dogrultusunda yenidoganlar yakindan izlenerek aspirasyon uygulanmasi
yapilmalidir.

SONUCLAR VE DEGERLENDIRMELER

Yenidogan yogun bakim iinitelerinde en ¢ok takip ve tedavi edilen solunum sikintilari
arasinda yer alan yenidoganin gegici takipnesi yonetiminde bebeklere yasaminin ilk 72 saati
icinde verilecek minimal solunum destegi ve hemsirelik bakimi ile bebeklerin kliniklerinde
iyilesme olabilmektedir. Hemsirelik bakim uygulamalari; agri yonetimi, aspirasyon, hava
yollarinin nemlendirilmesi ve 1sitilmasi, cilt bakimi, beslenme, viicut sicakliginin
diizenlenmesi, pozisyon verilmesi ve gogiis fizyoterapi uygulamalarini igerir. Unitelerde
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yenidoganin ge¢ici takipnesine yoOnelik klinik rutin bakim protokolleri olusturulmasi
Onerilebilinir.
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ABSTRACT

In criminal cases, perpetrators think that they have left no trace behind that will give them away.
However, according to Locard's principle “Every contact leaves a trace”, every contact leaves
a trace. These traces need to be well interpreted and analyzed in order to be accepted as
evidence. There are many findings at the crime scene that can be considered as evidence and
surgical gloves are one of these findings. Perpetrators may use surgical gloves to avoid leaving
traces. However, while using surgical gloves, information about the perpetrator can be obtained
through physical and chemical analysis Surgical gloves are disposable gloves used to prevent
contamination during medical examinations and procedures. They are known to have been first
used by German Doctor Johann Walbaum in 1758. The material and design of the gloves vary
from latex, vinyl, nitrile and neoprene depending on the intended use and the materials
available. In this study, the examination of disposable surgical gloves as forensic evidence will
be discussed. As a result of the characteristic analysis of the gloves collected from the market,

their forensic evidence qualities will be considered.

This study is supported by TUBITAK through Grant 1919B012304302 (2209-A University

Students Domestic Research Projects Support Program).

Key words: Forensic sciences, forensic chemistry, instrumental analysis, disposable surgical

gloves
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OZET

Su¢ davalarinda failler, arkalarinda kendilerini ele verecek bir iz birakmadiklarini
diistinmektedirler. Ancak, Locard’in "Her temas iz birakir" prensibine gore, her temas, mutlaka
iz birakir. Bu izlerin delil olarak kabul edilebilmesi icin iyi bir sekilde yorumlanip analiz
edilmesi gerekmektedir. Olay yerinde delil sayilabilecek birgok bulgu bulunmaktadir ve cerrahi
eldivenler de bu bulgulardan biridir. Failler, iz birakmamak amaciyla cerrahi eldiven
kullanabilirler. Ancak, cerrahi eldivenler kullanilirken, fiziksel ve kimyasal analizler
sonucunda fail hakkinda bilgi elde edilebilir Cerrahi eldivenler, tibbi muayene ve prosediirlerde
kontaminasyonu onlemek icin kullamlan tek kullanimlik eldivenlerdir. Ik olarak 1758'de
Alman Doktor Johann Walbaum tarafindan kullanildig: bilinmektedir. Eldivenlerin malzemesi
ve tasarimi, kullanim amacina ve mevcut malzemelere bagli lateks, vinil, nitril ve neopren
olarak degisir. Bu caligmada, tek kullanimlik cerrahi eldivenlerin adli delil olarak
incelenmesinden bahsedilecektir. Piyasa genelinden toplanan eldivenlerin karakteristik

analizleri sonucunda adli delil nitelikleri goz 6niine alinacaktir.

Bu calisma Tiibitak (2209-A Universite Ogrencileri Arastirma Projeleri Destegi Programi)
tarafindan desteklenmektedir. Proje numarasi: 1919B012304302

Anahtar kelimeler: Adli bilimler, adli kimya, enstriimantal analizler, tek kullanimlik cerrahi
eldivenler
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OZET

Diinya niifusunun hizla artmasi, besin liretimi ve tiikketiminin siirdiiriilebilirligi, giivenli ve yeterli besine erisimin
saglanmasi agisindan kritik 6neme sahiptir. "Siirdiiriilebilir Beslenme" kavraminin temel hedeflerinden biri,
kaynaklarin gelecek kusaklara aktarilabilmesini saglamaktir. Kiiresel iklim degisikligi veya iklim krizi, diinya
genelindeki dogal sistemleri, toplumlar1 ve tiim sektorleri ciddi sekilde etkiledigi ve zorladig: bir dosnemdedir. Bu
etkilerin gelecekte daha da artacagi ongoriilmektedir. Bu degisimler, gida tiretimi iizerinde de belirgin etkilere
sahiptir. Ozellikle, iklim degisikliginin neden oldugu hava kosullarindaki ani degisimler ve su kaynaklarmin
azalmasi, tarim1 ve dolayistyla gida iiretimini zorlamaktadir. Bunun i¢in yapilabilecek en temel adimlardan biri,
geleneksel beslenme aliskanliklarini, ¢cevre ve saglik agisindan daha faydali olanlarla degistirmektir. Bu degigim,
daha fazla bitkisel gida tiiketimini tesvik etmek, hayvansal {iriinlerin tiiketimini azaltmak ve siirdiiriilebilir tarim
uygulamalarin1 destekleyerek iklim degisikligine uyum saglayan tarim yontemlerinin gelistirilmesi seklinde
olabilir. Bu derlemenin amact; iklim degisikligi ve siirdiiriilebilir beslenme arasindaki iliskiyi literatiirden
faydalanarak incelemek ve gelecek nesiller i¢in siirdiiriilebilir besin kaynaklarinin 6nemini vurgulamanin yaninda
stirdiiriilebilir besin iiretimi ve tiikketimi i¢in yapilan ¢alismalarin 6nemini ortaya koymaktir.

Anahtar Kelimeler: iklim degisikligi, Siirdiiriilebilir beslenme, Gida iiretimi, Gida tiiketimi

ABSTRACT

The rapid increase in the world population is of critical importance in terms of sustainability of food production
and consumption and ensuring access to safe and sufficient food. One of the main goals of the concept of
"Sustainable Nutrition" is to ensure the transferability of resources to future generations. Global climate change or
climate crisis is at a time when it is seriously affecting and challenging natural systems, societies and entire sectors
around the world. It is predicted that these effects will increase further in the future. These changes also have
significant effects on food production. In particular, sudden changes in weather conditions and decrease in water
resources caused by climate change challenge agriculture and therefore food production. One of the most basic
steps that can be taken to achieve this is to replace traditional eating habits with ones that are more beneficial for
the environment and health. This change may take the form of encouraging the consumption of more plant-based
foods, reducing the consumption of animal products, and developing agricultural methods that adapt to climate
change by supporting sustainable agricultural practices. The purpose of this review was to examine the relationship
between climate change and sustainable nutrition by using the literature and to emphasize the importance of
sustainable food resources for future generations, as well as to reveal the importance of studies for sustainable
food production and consumption.

Keywords: Climate change, Sustainable nutrition, food production, food consumption
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ABSTRACT

Because of its high protein content and rich nutritional profile, which includes essential amino
acids and bioactive compounds like biliproteins and C-phycocyanin with antioxidant properties,
Arthrospira platensis, also known as spirulina, is becoming more and more recognized as a
potent food supplement. It also provides a major source of carotenoids, xanthophylls, phyto
pigments, and vitamins A, E, B1, B7, and B8. It has a low fat content but is rich in linolenic
and y-linolenic acids, which are essential for human health. Rich in minerals such as iron,
calcium and potassium, A. platensis can improve bone health and overall health. It ensures easy
digestion thanks to its high carbohydrate content and lack of cellulose. Arthrospira platensis is
known for its immunomodulatory, antioxidant, and hypocholesterolemic properties. It has
potential uses in the development of functional foods and as a medicine to treat a range of non-
communicable diseases. Its effectiveness in addressing protein and iron deficiency anemia
through fortification of traditional foods has been demonstrated by recent research, highlighting
its bioavailability and potential to improve public health. Arthrospira platensis is one of the
microalgae increasingly used to improve the nutritional value and mouthfeel of food products.
This is a sustainable way to address global health challenges and advance the field of producing
functional foods.

Keywords: Arthrospira platensis, functional food, food industry, sustainable nutrition

1. INTRODUCTION

With increasing human populations, nutritional needs also increase. In the context of limited
food resources and climate change, wetlands, which are vital to the food web, are also
endangered (Zari¢ and Celekli 2023). The exacerbation of climate change has significantly
impacted wetlands, which serve as natural buffers against changing climatic conditions and
human activities (Celekli et al., 2023a; Celekli and Zarig, 2023b; Zarig et al., 2024). Increased
temperatures, erosion, drought, and rising sea levels disrupt wetland ecosystems, threatening
the livelihood of species inhabiting them (Celekli and Zarig, 2023a, 2023c). Among these, algae
play a crucial role. Algae constitute a vital component of wetland ecosystems, fulfilling critical
functions and some biotechnological applications like removal harmful dyes, plasma
technology and terraforming Mars also sustainable construction (Celekli et al., 2023b, 2024b;
Celekli and Zarig, 2024a, 2024b, 2024c; Zarig et al., 2022; Celekli et al., 2023). Algae, which
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include both macro- and microalgae, are abundant sources of bioactive metabolites that hold
great potential for incorporation into functional foods (Celekli and Zarig, 2023d; Matos et al.,
2017). Their complex nutritional makeup, which includes vitamins, minerals, proteins,
polysaccharides, polyunsaturated fatty acids, and bioactive substances like polyphenols and
pigments, highlights their potential to improve the nutraceutical profile of food products.
Modern foods also cause health problems for people's jaws. Functional foods are nutritious
against this (Zarig et al., 2023). Algae provide a variety of opportunities for food and beverage
fortification, ranging from their immunomodulatory effects and antioxidative and anti-
inflammatory qualities to their therapeutic potential against a range of pathological conditions
(Wells et al., 2017). Aside from improving nutritional fortification, adding algae to functional
food formulations encourages the creation of novel, value-added products that cater to changing
consumer demands and health requirements (Katiyar and Arora, 2020). Previously recognized
as Spirulina platensis, Arthrospira platensis is a unique microscopic photosynthetic
cyanobacterium that is valued for its intricate nutritional composition and possible health
advantages (Belay, 2007). According to taxonomy, A. platensis belongs to the genus
Arthrospira. It has filamentous structures made up of cells that are cylindrical arranged in spiral
or rectilinear patterns (Papapanagiotou and Gkelis, 2019). Alkaline lakes and regulated outdoor
ponds are the primary habitats for A. platensis, which prefers conditions high in solar radiation,
vital nutrients, and carbon dioxide (Pereira, 2020). For commercial purposes, it is harvested,
dried, and packaged for use in animal husbandry, human nutraceutical supplementation,
naturally pigmentation, and applications in biotechnology (Belay, 2013). With a mean protein
content of 60% and a wide range of preventive and remedial nutrients, such as B-complex
vitamins, important minerals, antioxidants, and carotenoids, Arthrospira platensis shows great
potential as a source of high-quality dietary supplements and nutraceutical blends (Sharoba,
2017). Historically valued for its nutritional value, Arthrospira platensis has gained acceptance
as a possible staple food from both scientific and regulatory communities (Belay, 2013).
Regulatory agencies have endorsed Arthrospira platensis as Generally Recognized as Safe
(GRAS), indicating it’s potential as a potent ingredient for functional food formulations that
could improve human health and wellness (Celekli et al., 2024a). Its importance in
biotechnological innovation and the production of functional foods is highlighted by its
historical significance and current status as a superfood (Bortolini et al., 2022). Research and
development efforts regarding Arthrospira platensis are aimed at highlighting its physiological
benefits and functional attributes in alimentary applications, in addition to exploring the
possibility of using it in the production of fresh living-based products despite the difficulties in
preserving its bioactive constituents (Gentscheva et al., 2023).
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UTEX LB #1928
Platensis

Figure 1. Microscopic view of Arthrospira platensis (UTEX, 2024)

2. COMPONENTS OF Arthrospira platensis AND THEIR SIGNIFICANCE

A. platensis is becoming more and more well-known as a food supplement due to its abundant
protein content and nutritional benefits. A. platensis nearly 70% of its dry weight is made up
of protein, which is also highly nutritious due to the high quantity and quality of amino acids it
contains. Table 2 lists all of the essential amino acids that are present in A. platensis.
Biliproteins, particularly C-phycocyanin, which makes up 20% of all protein fractions, are
present in A. platensis. The antioxidant property of the C-phycocyanin molecule controls
immunity and shields the body from illness (Seyidoglu et al., 2017). The highest dietary source
of vitamin A (beta-carotene), vitamin E, thiamin (vitamin B1), biotin (vitamin B7), and inositol
(vitamin B8) is found in A. platensis (Table 3.). Beta-carotene is essential for antioxidant
processes in living things and is present in A. platensis in a form biotransformed to humans. Is
a rich natural source of phyto pigments, including vitamins A, K, B1, B2, B12, carotenoids, and
xanthophyll (Seyidoglu et al., 2017). Even though A. platensis has just a few lipids (4-7%), it
contains y-linolenic and linolenic acid, two fatty acids that are vital for humans. y-linolenic
(GLA) is a potent component of nutraceuticals and a polyunsaturated fatty acid. One of the
most abundant sources of y-linolenic acid (GLA)-containing algae is Arthrospira. Because
these components have precursor effects on prostaglandins and leukotrienes, they also function
as immune and cardiovascular mediators (Kulshreshtha et al., 2008). The lipid content of A.
platensis with its ratios is shown in Table 4. Numerous minerals, including potassium, calcium,
chromium, copper, iron, magnesium, manganese, phosphorus, selenium, sodium, and zinc, are
found in A. platensis. The calcium, iron, and phosphorus includes of this microalgae make it a
beneficial component (Ghanbarzadeh et al., 2022). Utilizing A. platensis phosphorus and
calcium includes has a significant effect on bone calcification and enhances bone health
(Walter, 1997). The mineral content and ratios of A. platensis are shown in Table 5. A.platensis
contains 13.6% carbohydrates consisting of glucose, mannose, galactose and xylose. Since it
does not contain cellulose, A.platensis is a safe and easily digestible food item that can be
consumed by humans because cellulose is not absorbed by humans (Walter, 1997). Another
important feature is the enormous molecular weight polysaccharide molecule isolated from
A.platensis. Scientific authorities refer to his polysaccharides immunomodulatory agents’ effect
as "immulina (Nielsen et al., 2010)."
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Table 1. Arthrospira platensis, protein content of some microalgae and protein content of other foods.

Food protein origin Protein (%) Reference
Arthrospira powder 63 (Becker, 2007)
Dunaliella salina 57 (Becker, 2007)
Chlorella vulgaris 51-58 (Becker, 2007)
Scenedesmus obliquus 50-56 (Becker, 2007)
Whole egg 45.21 (Ndife et al., 2010)
Beer yeast 45 (Henrikson, 1994)
Parmesan cheese 36 (Henrikson, 1994)
Chicken breast meat 21,8 (Arslan, 2013)
Fish 18-22 (Turan et al., 2006)
Table 2. Content of essential amino acids (g/100 g) in dry weight from conventional and microalgal
source.
Protein and A.platensis Arthrospira sp. Dunaliella sp. Chlorella sp.
amino acids
Protein 57.47 45-70 57 51-58
Tryptophan 0.929 53 0.7-1.4 2.1
Threonine 2.97 4.6-6.2 1.5-2.8 4.7-4.8
Isoleucine 3.209 6.0-6.7 1.9-2.8 3.8-6.7
Leucine 4.947 8.0-9.8 3.9-5.7 8.8-9.2
Lysine 3.025 4.6-4.8 2.4-2.7 8.4-8.9
Methionine 1.149 1.4-25 0.8-1.0 2.2
Phenylalanine 2.777 4.9-5.3 2.5-2.8 5
Valine 3.512 6.5-7.1 2.0-2.9 55-6.1
Arginine 4.147 7.3 3.0-7.3 6.4
Histidine 1.085 2.2 0.8-1.8 2.0
(Seyidoglu (Becker, 2007; (Becker, (Becker, 2007;
Reference etal.,, 2017) Hosseinkhani etal., 2007; Gibbs  Hosseinkhani et al.,
2022; Panlasigui et and Duffus, 2022; Sidari and
al., 2021) 1976) Tofalo, 2019)

Table 3. Vitamins in Arthrospira platensis powder (Belay, 1997).

Vitamins mg/100g
Provitamin A equiv. 2.330 x 103 1U/kg
Vitamin E d-a-tocopherol 5
Thiamin B1 3.5
Riboflavin B2 4.0

Niacin B3 14
Vitamin B6 pyridoxine 0.8
Vitamin B12 cobalamin 0.32

Folic acid 0.01

Biotin 0.005
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Phantothenic acid 0.1
Vitamin K 2.2

Table 4. Fatty acid composition of Arthrospira platensis powder (Otles and Pire, 2001)

Fatty acids (%)
Muyristic acid 0.23
Palmitic acid 46.07
Palmitoleic acid 1.26
Oleic acid 5.26
Linoleic acid 17.43
Gamma-Linolenic acid 8.87
Others 20.88

Table 5. Minerals in Arthrospira platensis powder (Belay, 2007)

Mineral mg/100g
Calcium 700
Chromium 0.28
Copper 1.2
Iron 100
Magnesium 400
Manganese S
Phosphorus 800
Potassium 1400
Sodium 900
Zinc 3

3. USE OF Arthrospira platensis IN FUNCTIONAL FOODS

Due to its rich nutritional makeup and numerous health advantages, Arthrospira platensis, also
referred to as Spirulina, has gained interest as a potential component in the creation of
functional foods (Lafarga et al., 2020). It has been observed that when A.platensis is added to
food matrices such as beverages, chocolate and biscuits, the nutritional profiles of the products
increase significantly (Celekli et al., 2024a). Studies reveal that A. platensis adds significant
benefits to biscuit (Figure 2.) formulations in terms of flavor and texture as well as protein
content, increasing it by up to 57%. This means that biscuits with A. platensis are more nutrient-
dense choices for people who need daily fortification (Celekli et al., 2024a; Giin et al., 2022).
Research has also shown that cooked foods enhanced with microalgae retain their micronutrient
content, seemingly enhancing A. platensis’s nutritional value without sacrificing its nutritional
integrity through heat treatment (Guedes and Malcata, 2012).

Additionally, A. platensis shows a great deal of promise for improving gluten-free bread
recipes, meeting the needs of people who have celiac disease. Gluten-free bread (Figure 3.)
products made from rice flour supplemented with A. platensis instead of wheat flour show
appreciable increases in protein content (up to 39.04%) and notable enrichments in essential
amino acids (leucine, threonine, methionine, and isoleucine). (Celekli et al., 2024a) These
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developments not only compensate for the nutritional deficits that are frequently linked to
gluten-free diets, but they also enhance the palatability of these bread products, increasing their
attractiveness to customers following gluten-free protocols (Fradinho et al., 2020). Moreover,
cookies enriched with A. platensis have better digestibility than cookies without microalgae,
which implies that they could be used to treat nutritional deficiencies, especially in
undernourished people (Hosseinkhani et al., 2022).

Furthermore, the incorporation of A. platensis into fermented dairy products, such as ayran,
showcases its potential in augmenting both the nutritional and functional attributes of such food
items (Beheshtipour et al., 2013). The growth and vitality of probiotic microorganisms are
improved and their probiotic potential and nutritional value are increased when A. platensis is
added to probiotic-fermented milk products (Figure 4) (Celekli et al., 2020). This symbiotic
relationship enhances the nutritional profile of ayran and highlights its probiotic effectiveness,
providing consumers with a convenient and health-promoting beverage option (Celekli et al.,
2020). All things considered, the various ways that A. platensis is used in functional food
recipes highlight how important it is as a nutrient-dense, sustainable ingredient that can help
with a range of dietary needs and promote overall health (Birch and Bonwick, 2019).

A SR

Figure 3. Gluten-free bread made from rice flour with A.platensis added instead of wheat flour
(Zlateva and Chochkov, 2019).
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Figure 4. Ayran with fortified content by adding A. platensis (Celekli et al., 2019)
4. ADVANTAGES OF USING Arthrospira platensis IN FUNCTIONAL FOOD
In the past thirty years, there has been a notable growth and change in the field of microalgal
biotechnology, primarily due to the increased understanding and application of species of
microalgae like Arthrospira platensis (Udayan et al., 2021). A. platensis has historically been
a part of the diets of indigenous populations for centuries, both in Mexico and Africa,
demonstrating its nutritional value and long-standing cultural significance (Celekli et al.,
2024a). A. platensis stands out for its exceptional nutrient density, boasting a rich composition
of proteins, vitamins (particularly B vitamins like B12), minerals (such as iron, calcium, and
magnesium), essential fatty acids, and antioxidants like phycocyanin and beta carotene (Guasto
et al., 2018). There is a noticeable improvement in the nutritional profile and related health
benefits of functional foods when A. platensis is included (Ampofo and Abbey, 2022).
Moreover, A. platensis's antioxidant qualities, which are linked to substances like beta-carotene,
phycocyanin, and tocopherol, have the potential to significantly reduce the symptoms of
oxidative stress-related illnesses and chronic conditions (Abdel-Latif et al., 2022). By
consuming functional foods enhanced with A. platensis, people can increase their intake of
antioxidants, which will help them stay healthy overall (Figure 5.) and resist damage from
oxidative stress (Seyidoglu et al., 2017). Additionally, studies highlight the significance of A.
platensis in cholesterol regulation, with data indicating that it can both raise HDL and decrease
LDL cholesterol, promoting cardiovascular health (Deng and Chow, 2010). The incorporation
of A. platensis into functional foods aimed at regulating cholesterol levels may provide
supplementary health advantages, enhancing the preventive and treatment approaches against
cardiovascular disorders (Pina-Pérez et al., 2019).
Furthermore, the fact that international organizations have acknowledged A. platensis
highlights its potential as a nutritional powerhouse with far-reaching effects (AlFadhly et al.,
2022). A. platensis is a valuable food source that has been recognized by the World Health
Organization as a significant solution to malnutrition. It is a promising plant for addressing
issues related to global food security (Seyidoglu et al., 2017). Due to its high growth rate, low
cultivation requirements, and exceptional nutrient content, A. platensis is a promising option
for sustainable food production projects, especially in areas with limited resources (Ahmad and
Ashraf, 2023). Regulatory organizations like the National Institutes of Health have also taken
an interest in A. platensis due to its potential therapeutic uses in immune system dysfunction,
nervous system disorders, and metabolic diseases like diabetes and high cholesterol
(Gentscheva et al., 2023).

LR
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The idea of "functional foods," which first gained popularity in Japan in the 1980s, has spread
throughout the world due to consumer demand for goods that provide health benefits above and
beyond mere nourishment (Birch and Bonwick, 2019). Food science and nutrition are about to
enter a new era marked by the rise of functional foods as a separate food category, with A.
platensis expected to play a significant role in this development (Pina-Pérez et al., 2019). While
scientific substantiation of Arthrospira's health benefits is paramount for the development of
specific functional products, its potential as a therapeutic agent against conditions like diabetes,
hyperlipidemia, oxidative stress-induced diseases, and cancer underscores its relevance in
contemporary food science and nutrition (De la Jara et al., 2018). The FDA in the US and the
Ministry of Health and Welfare in Japan are two examples of regulatory frameworks that govern
functional foods in different regions. These frameworks highlight the need for rigorous
scientific inquiry in the development of functional food products and emphasize the
significance of scientific validation in supporting health claims associated with bioactive
ingredients like Arthrospira (Camacho et al., 2019).
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5. CONCLUSIONS

In conclusion, Arthrospira platensis, shows promise as a solution to today's dietary problems
and as a way to further the development of functional foods. A. platensis provides a wealth of
health benefits due to its rich nutritional profile, which includes essential amino acids,
antioxidants, vitamins, minerals, high-quality proteins, and essential fatty acids. Its anti-oxidant
qualities aid in the fight against diseases linked to oxidative stress, and its hypocholesterolemic
qualities enhance cardiovascular health. It is also a useful tool in the fight against global food
insecurity because of its capacity to combat malnutrition and provide a sustainable food source.
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We can meet consumer demands for health-promoting options while simultaneously improving
the nutritional value of a variety of products by incorporating A. platensis into functional food
formulations. With its therapeutic potential still being unearthed, A. platensis has the potential
to significantly impact food science and nutrition in the future by helping to create functional
foods that not only support but also nourish overall health and wellness.
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ABSTRACT

The accelerating loss of biodiversity globally presents an urgent challenge, threatening
ecological balance, human well-being, and economic stability. This review synthesizes current
knowledge on the multifaceted causes of biodiversity decline, including habitat destruction,
climate change, pollution, overexploitation, and the spread of invasive species. It further
explores the profound consequences of this loss on ecosystem services such as pollination,
water purification, and carbon sequestration, which are indispensable for human survival. The
paper emphasizes the critical role of conservation and sustainable use strategies, highlighting
the importance of expanding protected areas, adopting sustainable management practices in
agriculture, forestry, and fishing, and engaging local and indigenous communities in
conservation efforts. Additionally, it underscores the significance of international cooperation
and policy frameworks, such as the Convention on Biological Diversity, in mobilizing resources
and coordinating global efforts to combat biodiversity loss. The review calls for an integrated
research approach, combining biological, socioeconomic, and policy perspectives to fill
existing knowledge gaps and address the challenges of biodiversity loss. It advocates for
immediate, global, and coordinated action, supported by robust scientific research and adequate
funding, to reverse the current trends of biodiversity decline. Through adaptive, innovative, and
inclusive conservation approaches, the paper argues for preserving the planet's biological
diversity for future generations, recognizing nature's intrinsic and practical values.

Keywords: Biodiversity Conservation, Climate Change, Ecosystem Services, Habitat
Destruction, Invasive Species

1. INTRODUCTION

In the face of global challenges such as increasing human population and climate change, the
preservation of wetland ecosystems and biodiversity has become increasingly paramount
(Celekli et al., 2023a, 2023b, 2023c¢; Celekli and Zarig, 2024a). The degradation of wetlands
not only threatens ecosystems but also undermines the sustainability of natural resources, which
form the foundation for food security and efforts to combat climate change (Zarig et al., 2024;
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Zari¢ and Celekli, 2023). In this context, understanding the significant relationship between
wetland resources, particularly algae, and the nexus of nutrition security and biodiversity
conservation is crucial for devising appropriate solutions towards a sustainable future (Celekli
et al., 2024; Celekli and Zarig, 2023a, 2024b, 2024c, 2023b; Zarig et al., 2022). Unsustainable
modern dietary habits have even been linked to jaw issues in humans (Zarig et al., 2023).
Biodiversity, or biological diversity, refers to the variety of life on Earth, encompassing the
variability among all living organisms from all sources, including terrestrial, marine, and other
aquatic ecosystems and the ecological complexes they are part of (Thompson et al., 2004). This
diversity is not only a matter of aesthetics or intrinsic value but also plays a crucial role in the
functioning of ecosystems and the services they provide, which are essential for human survival
and well-being (Haines-Young and Potschin, 2012). Biodiversity contributes to ecosystem
resilience, productivity, stability, and availability of resources such as food, medicines, and
clean water (Celekli and Zarig, 2023c; Oliver et al., 2015).

Biodiversity holds immense importance beyond its practical benefits, serving as the cornerstone
for crucial ecosystem services including air and water purification, climate regulation,
pollination, and soil fertility (Sekercioglu et al., 2010). These services are indispensable for
sustaining life, and a decrease in biodiversity can lead to ecosystems that are less resilient,
productive, and supportive of various species, including humans (Perrings, 2011). Additionally,
biodiversity serves as a vital indicator of ecosystem health, with its decline signaling
environmental degradation and potential sustainability challenges (Perrings, 2011). Figure 1
depicts Earth's biodiversity hotspots, exemplified by regions like the Brazilian Cerrado and the
Atlantic Forest (Mittermeier et al., 2011).

2020 Corseraation Intematona Foundation

EEWE biodiversity hotspot
Figure 1. Map of the Earth's biodiversity hotsposts (Mittermeier et al., 2011)

The role of biodiversity in maintaining global ecological balance is immense (Huston, 1999).

Diverse ecosystems are more robust and can adapt to changes and shocks, such as climate

change and natural disasters (Renaud et al., 2010). This resilience is vital in the face of

increasing environmental pressures and challenges. Biodiversity also plays a critical role in

mitigating climate change by contributing to carbon sequestration, controlling pests and
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diseases, and helping ecosystems recover from disturbances (Celekli and Zarig, 2023d;
Thompson et al., 2009). Table 1 indicated Overview of Biodiversity Loss.
Table 1. Overview of Biodiversity Loss

Indicator Data Period REF

Global vertebrate 68% decline 1970-2020 (Almond et al., 2020)
populations

Forested area loss 420 million hectares  1990-2020 (Mather, 2003)
Freshwater species 83% decline 1970-2020 (Almond et al., 2020)
populations

Species at risk of Over 37,400 species As of (Betts et al., 2020)
extinction (IUCN) 2023

Decline in pollinator  Significant declines  Various (Mayberry and Elle, 2010)
diversity noted

Economic value of Estimated at US$4-  Annually (Max Finlayson, 2018)
ecosystem services loss 20 trillion per year

2. THE GLOBAL STATUS OF BIODIVERSITY LOSS

2.1 Assessment of Current Biodiversity Conditions
Global biodiversity is in a worrying state, marked by significant declines in species populations
and ecosystem integrity worldwide. The Living Planet Report by the World Wildlife Fund
reveals an average 68% decline in vertebrate species populations since 1970 (Green et al.,
2020), indicating loss of species, ecosystem degradation, and reduced genetic diversity within
populations (Schaberg et al., 2008). Habitats like forests, wetlands, and coral reefs, abundant in
biodiversity, face threats from human activities such as deforestation, pollution, and
overfishing, hastening their degradation and the loss of their services (Prakash and Verma,
2022).

2.2 Changes and Trends over Time
In recent decades, biodiversity loss has accelerated due to the growing human population and
its demand for natural resources; this has resulted in habitat loss, overexploitation, climate
change, pollution, and the introduction of invasive species, worsening the decline in
biodiversity (Vijeta et al., 2021). The Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services (IPBES) warns that up to one million species are currently
facing extinction, many within the next few decades, a rate tens to hundreds of times higher
than the average over the past 10 million years; these alarming trends signify a crisis for the
natural world and pose a direct threat to human well-being, underscoring the urgent need for
global conservation efforts (Baste et al., 2024).

2.3 Measurement and Monitoring of Biodiversity Loss
Measuring and monitoring biodiversity loss pose significant challenges due to Earth's immense
variety of life and the multitude of factors impacting it. Various indicators, such as species
richness, population abundance, habitat extent, and ecosystem health, are employed to gauge
biodiversity's status (Mollot et al., 2017). Tools like the Red List of Threatened Species,
provided by the International Union for Conservation of Nature, furnish crucial data on species’
extinction risk, habitat needs, and population trends (Betts et al., 2020). Remote sensing

CONFERENCE BOOK Academy Global Publishing House 86




@\\\ (_ONFE#MQ
O

S

technology and geographic information systems are pivotal for tracking habitat changes and
loss on a global scale (Menon and Bawa, 1997). Moreover, citizen science initiatives play a
vital role in biodiversity monitoring by gathering data on species occurrences and distributions
(Chandler et al., 2017). The global community depends on these assessments to steer
conservation efforts and policy decisions (Berkes, 2007). Despite the complexities in
measurement and monitoring, the collected data is invaluable for comprehending the magnitude
of biodiversity loss and devising strategies to alleviate it (Pettorelli et al., 2014). The persistent
decline in biodiversity emphasizes the necessity for reinforced conservation measures and
sustainable management of natural resources to safeguard the health and resilience of
ecosystems for future generations (Reid et al., 2019).

3. CAUSES OF BIODIVERSITY LOSS
3.1 Habitat Destruction and Fragmentation

Expanding agriculture, forestry, and urban development have resulted in substantial habitat
destruction and fragmentation, a key contributor to biodiversity loss (Liu et al., 2019). For
example, the FAOQ reports that around 420 million hectares of forest have been converted to
other land uses since 1990, mainly due to agricultural expansion. This conversion not only
diminishes the total area accessible for native wildlife but also divides habitats into
disconnected patches, compromising species populations' viability by restricting their
movement and resource access (Hobbs et al., 2008).
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Figure 2. The Red List Index shows trends over time in species’ survival probability, with a decline
representing a species being driven to extinction (Almond et al., 2020).
3.2 Use of Water Resources and Transformation of Aquatic Ecosystems
The modification of water bodies for human purposes—through actions like dam construction
for hydroelectric power, water diversion for irrigation, and pollution discharge—has
significantly affected aquatic ecosystems (Carpenter et al., 2011). The World Water
Development Report by UNESCO underscores that water resource overuse and pollution have
degraded freshwater systems, impacting the quantity and quality of water accessible to species
reliant on these environments. These changes contribute to the decline of freshwater
biodiversity, with the Living Planet Index indicating an alarming 83% decrease in freshwater
species populations since 1970 (Marques, 2020).
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3.3 Effects of Climate Change
Climate change, fueled by anthropogenic greenhouse gas emissions, disrupts global and local
climates, significantly impacting biodiversity (Kannan and James, 2009). The
Intergovernmental Panel on Climate Change (IPCC) documents shifts in species distribution,
phenology, and the structural and functional dynamics of ecosystems due to rising temperatures
and altering precipitation patterns (ller et al., 2021). Additionally, sea-level rise and ocean
acidification, stemming from increased atmospheric CO2 levels, present further threats. Ocean
acidification, for instance, affects calcifying organisms by diminishing their ability to form and
sustain shells or skeletons, endangering marine biodiversity at its foundational levels (Lu et al.,
2018).

3.4 Pollution
Pollution originating from industrial, agricultural, and urban sources introduces harmful
substances into natural environments. Notably, nitrogen and phosphorus runoff from
agriculture contribute to eutrophication in aquatic systems, resulting in dead zones where
aquatic life cannot thrive (Tiwari and Pal, 2022). The widespread presence of plastic pollutants,
extensively documented in marine environments, poses physical and chemical hazards to
wildlife, with millions of marine animals suffering from ingestion or entanglement annually;
the accumulation of heavy metals and persistent organic pollutants in ecosystems has long-term
detrimental effects on species survival and reproduction (Thushari and Senevirathna, 2020).

3.5 Overexploitation
Overexploitation of natural resources, such as overfishing and excessive harvesting of forest
resources, directly diminishes species populations and degrades ecosystems (Prakash and
Verma, 2022). The United Nations reports that over 30% of the world's fish stocks are
overexploited, endangering marine biodiversity and the livelihoods of communities dependent
on fisheries. Similarly, unsustainable logging practices contribute to deforestation, impacting
terrestrial biodiversity and ecosystem services (Friedman et al., 2018).

3.6 Invasive Species
Introducing non-native species to new environments, whether accidentally or intentionally, can
result in the establishment of invasive species that profoundly affect local ecosystems
(Manchester and Bullock, 2000). Invasive species often outcompete native species for
resources, prey on them, or introduce novel diseases (Lawson Handley et al., 2011). The Global
Invasive Species Database highlights numerous cases where invasive species have led to the
decline or extinction of native species, altered ecosystem composition and function, and
diminished native biodiversity (Mollot et al., 2017).In conclusion, the causes of biodiversity
loss are multifaceted, stemming from a combination of anthropogenic activities that alter
habitats, climate, and species interactions. The scientific data underscores the urgent need for
comprehensive conservation strategies to mitigate these impacts and preserve global
biodiversity.

4. CONSEQUENCES OF DIVERSITY LOSS IN ECOSYSTEMS

4.1 Reduction in Ecosystem Services
The loss of biodiversity carries profound implications for the ecosystem services vital to human
societies (Haines-Young and Potschin, 2012). Pollination, primarily carried out by bees and
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other insects, is essential for the production of approximately 35% of global food crops, as
reported by the Food and Agriculture Organization (FAO) (van der Sluijs and Vaage, 2016).
Water purification processes, facilitated by wetlands and forests, suffer as these ecosystems
diminish, leading to heightened costs for artificial water treatment and decreased water quality
(UN, 2015). Additionally, forests play a crucial role in carbon sequestration, mitigating climate
change by absorbing CO2 from the atmosphere (Nunes et al., 2020). The Global Forest
Resources Assessment by the FAO highlights that the world's forests store more carbon than is
present in the atmosphere, emphasizing the importance of forest conservation for climate
regulation (Kormos et al., 2017).
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Figure 3. Nature Positive by 2030 A measurable global goal for nature (Almond et al., 2020).
4.2 Disruption of Ecological Balance
Biodiversity loss disrupts ecological balance, impacting interspecies relationships and the
stability of food chains (Pimm, 1994). The extinction of a single predator or keystone species
can trigger cascading effects throughout the ecosystem, a phenomenon observed in various
studies. For instance, the removal of wolves from Yellowstone National Park resulted in
overgrazing by elk and subsequent degradation of vegetation and river ecosystems (Barrios-
O’Neill et al., 2017). The reintroduction of wolves helped restore balance, highlighting the
intricate connections within ecosystems (Manning et al., 2009). Similarly, the decline in top
predators in marine environments, often due to overfishing, has been associated with the
overabundance of herbivorous species, leading to coral reef degradation (McClanahan et al.,
2002).
4.3 Impacts on Human Health and Economic Activities

The loss of biodiversity also directly and indirectly impacts human health and economic
activities (Chivian, 2002). A diverse genetic pool is crucial for food security, as crop diversity
helps safeguard against pests and diseases while ensuring nutritional needs are met (Frison et
al., 2011). The World Health Organization (WHO) underscores that 75% of the world's
population relies on plant-based medicine for primary healthcare, with many pharmaceuticals
derived from natural compounds. The loss of species may limit future discoveries of medicinal
resources (Moyo et al., 2015). Furthermore, biodiversity is a cornerstone of the tourism
industry, particularly in regions where wildlife and pristine natural environments attract
visitors. Therefore, the decline in biodiversity can have significant economic repercussions,
impacting livelihoods and economies, especially in biodiversity-rich but economically poor
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regions (Adetola, 2023). In summary, the ramifications of biodiversity loss transcend the
environmental sphere, impacting the pillars of human well-being, economy, and health.
Preserving biodiversity is not just a moral imperative but a critical step for sustainable
development and the perpetuation of life on Earth as we understand it. The imperative for
coordinated global action to halt and reverse biodiversity loss has never been more pressing,
underscored by scientific evidence and international reports on the state of the planet's
ecosystems.

5. CONSERVATION AND SUSTAINABLE USE STRATEGIES

5.1 Expansion and Management of Protected Areas
Protected areas serve as a cornerstone of biodiversity conservation strategies, offering sanctuary
for species and safeguarding critical habitats (Vimal et al., 2021). The World Database on
Protected Areas (WDPA) indicates that protected areas span approximately 15% of the land
surface and 7% of the ocean. However, the efficacy of these protected areas often hinges on
adequate management, funding, and enforcement. Research published in the journal Science
underscores the necessity for a global expansion of protected areas to meet the Aichi
Biodiversity Targets, particularly Target 11, which stipulates conserving at least 17% of
terrestrial and 10% of marine areas. Effective management entails tackling challenges such as
poaching, illegal logging, and the impacts of climate change within these zones (Afriyie et al.,
2021).

5.2 Sustainable Practices in Agriculture, Forestry, and Fishing
Adopting sustainable practices in agriculture, forestry, and fishing is paramount to alleviating
pressure on biodiversity (Thrupp, 2000). Agroecology, integrating biodiversity as a
fundamental farming element, has improved productivity, resilience, and sustainability while
lessening environmental impacts (Wezel et al., 2020). The Food and Agriculture Organization
(FAO) endorses sustainable forest management practices that harmonize economic, social, and
ecological goals. Similarly, the Marine Stewardship Council (MSC) advocates for sustainable
fishing practices to maintain the health and productivity of fish populations and ecosystems for
future generations.
Table 3: Successful Conservation Case Study

Challenges Outcomes
Case Study Location Strategies Used Faced Achieved Reference
Anti-poaching
patrols, habitat
restoration, Poaching, Increase in
Gorilla Central community habitat loss, mountain gorilla ITUCN
Conservation Africa  engagement disease population (2020)
Stabilization of  Great Barrier
Marine protected certain coral Reef Marine
Great Barrier areas, water Coral bleaching, populations, Park
Reef quality water pollution, improved water Authority
Protection Australia improvements,  invasive species quality (2021)

CONFERENCE BOOK Academy Global Publishing House 90




CONFER
5 ey,

S

Challenges Outcomes
Case Study Location Strategies Used Faced Achieved Reference
climate change
mitigation
National
Reduction in Institute for
Protected areas, deforestation Space
Amazon sustainable land  Deforestation, rates, Research
Rainforest use practices, illegal mining, empowerment of (INPE)
Sustainable indigenous rights agriculture indigenous Brazil
Use Brazil  enforcement expansion communities (2020)
Anti-poaching
units, habitat Poaching,
corridors, human-wildlife Doubling of wild
Tigers in community-based conflict, habitat tiger population (Almond et
India India tourism fragmentation  since 2006 al., 2020)
Pesticide
DDT ban, habitat pollution, Recovery from  U.S. Fish &
protection, habitat near extinction to Wildlife
Bald Eagle  United reintroduction destruction, over 10,000 Service
Recovery States  programs hunting breeding pairs  (2019)

5.3 Participation of Local and Indigenous Communities
Local and Indigenous communities are integral to biodiversity conservation, often holding
traditional knowledge and sustainable management practices that have preserved biodiversity
for generations (Chamley et al., 2008). The Convention on Biological Diversity (CBD)
acknowledges the significance of engaging these communities in conservation initiatives,
emphasizing the importance of respecting their rights and knowledge. Research indicates that
lands managed by Indigenous peoples typically exhibit higher levels of biodiversity,
highlighting the effectiveness of their stewardship practices.

5.4 Biodiversity in Combating Climate Change
Biodiversity plays a crucial role in mitigating climate change, with ecosystems like forests,
peatlands, and mangroves serving as substantial carbon sinks (Secretariat of the Convention on
Biological Diversity (CBD), 2016). The Intergovernmental Panel on Climate Change (IPCC)
highlights that safeguarding and restoring these ecosystems can help mitigate climate change
by absorbing CO2 from the atmosphere. Additionally, preserving healthy ecosystems enhances
resilience to the impacts of climate change, decreasing vulnerability for both human and natural
communities (C6té and Darling, 2010).

5.5 Innovations in Technology and Science
Technological and scientific advancements offer new avenues for biodiversity conservation and
sustainable practices (Stephenson, 2020). Remote sensing and satellite technology furnish data
for monitoring habitat alterations, species distributions, and biodiversity threats on a global
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scale (Pettorelli et al., 2014). Genetic technologies like DNA barcoding facilitate species
identification and the detection of illegal wildlife trade (Smart et al., 2021). Furthermore,
progress in renewable energy technologies diminishes reliance on fossil fuels, thereby reducing
habitat destruction linked to energy extraction and mitigating climate change (Gasparatos et al.,
2017). In conclusion, a comprehensive strategy that integrates protected area expansion,
sustainable resource utilization, community engagement, climate change mitigation, and
technological innovation is imperative for conserving biodiversity and securing its
sustainability. These approaches, underpinned by scientific research and global collaboration,
are pivotal for reversing the prevailing trends of biodiversity decline and preserving the natural
world for posterity.
6. INTERNATIONAL COOPERATION AND POLICIES

6.1 CBD (Convention on Biological Diversity) and Other International Agreements
The Convention on Biological Diversity (CBD), established at the Earth Summit in Rio de
Janeiro in 1992, stands as a comprehensive global accord aimed at conserving biological
diversity, promoting the sustainable use of its components, and ensuring the fair and equitable
sharing of benefits from genetic resources. With 196 parties, the CBD boasts three primary
objectives that serve as a framework for international biodiversity endeavors. Additionally, the
Nagoya Protocol on Access to Genetic Resources and the Fair and Equitable Sharing of Benefits
Arising from their Utilization of the CBD further underscores the importance of benefit-sharing
in conservation (Chandra and Idrisova, 2011). Other pivotal international agreements include
the Ramsar Convention on Wetlands, which centers on wetland conservation and sustainable
use, and the CITES (Convention on International Trade in Endangered Species of Wild Fauna
and Flora), designed to ensure that international trade does not imperil species survival (Gardner
and Davidson, 2011). The United Nations Framework Convention on Climate Change
(UNFCCC) and its Paris Agreement also wield significant influence on biodiversity, given that
climate change stands as a significant driver of biodiversity loss (Warren et al., 2018).

6.2 Recommendations for Global, Regional, and Local Policies
Global, regional, and local policies must be integrated and aligned to combat biodiversity loss
effectively (Xu et al., 2021). Globally, there is a need for more robust implementation and
enforcement of international agreements (Weiss and Jacobson, 1999). Regionally, policies
should address specific biodiversity challenges, considering ecological, social, and economic
contexts (Wittmer and Gundimeda, 2012). Locally, community involvement and integrating
traditional knowledge are vital for successfully managing and conserving biodiversity
(Chamley et al., 2008).

6.3 Policy Recommendations Include:
Strengthening the integration of biodiversity considerations into other sectors, such as
agriculture, forestry, and urban development, to address indirect drivers of biodiversity loss. It
enhances the effectiveness of protected areas through better management, adequate funding,
and community involvement (Simkin et al., 2022). They are implementing measures to reduce
pollution, including stricter regulations on pesticides and plastic waste (Rajmohan et al., 2019).

6.4 Mobilization of Funding and Resources
Adequate funding is essential for the successful implementation of biodiversity conservation
efforts (Adenle et al., 2015). The Global Environment Facility (GEF), acting as a financial
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mechanism for the CBD, has contributed significant funding to biodiversity projects worldwide
(Menzel, 2005). Nevertheless, the current level of economic resources falls short of addressing
the magnitude of biodiversity loss. Innovative financing solutions such as green bonds,
biodiversity offsets, and payment for ecosystem services (PES) schemes have the potential to
mobilize additional resources (Seidl et al., 2024). Increased international cooperation is
paramount for mobilizing the necessary funding and resources (Chandra and Idrisova, 2011).
Wealthier nations can support biodiversity conservation in developing countries through
financial aid, technology transfer, and capacity-building initiatives (Adenle et al., 2015).

7. CONCLUSION

This comprehensive review on biodiversity loss highlights the intricate interplay of various
drivers, including habitat destruction, climate change, pollution, overexploitation, and invasive
species, and their significant impacts on essential ecosystem services vital for human survival,
such as pollination, water purification, and carbon sequestration. These impacts extend to
disrupting ecological equilibriums and posing threats to food security, public health, and
economic stability. Additionally, it underscores the importance of leveraging technological
advancements and scientific research for effective biodiversity monitoring and the creation of
innovative conservation financing mechanisms. International cooperation and policy
frameworks, notably the Convention on Biological Diversity, play a crucial role in mobilizing
resources and implementing efficient conservation strategies globally. This approach should
prioritize filling knowledge gaps, particularly concerning the impacts of climate change on
biodiversity and the effectiveness of conservation strategies across various ecosystems. In
summary, the synthesis of these findings emphasizes the urgent need for coordinated global
action to reverse biodiversity decline, necessitating robust research, adequate funding, and
inclusive, innovative conservation approaches that acknowledge both the intrinsic and practical
values of nature, thus ensuring the preservation of our planet's biological diversity for future
generations.
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ZEYTINYAGI ve AYCICEK YAGINDA EKSTRAKT EDIiLMiS SARI KANTARON
(Hypericum Perforatum L.) YAGININ UCUCU AROMATIKLERI, YAG ASITLERI ve
ANTIOKSIDAN OZELLIKLERI
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OZET

Cok yillik otsu bir bitki olan sar1 kantaron, uzun yillardir antiinflamatuvar ve antioksidan
Ozelliklerinden Otiirii tibbi bitki olarak kullanilmaktadir. Bitkinin antiseptik, antispazmodik,
antibakteriyel ve antikanser 6zellikleri yaninda metabolik hastaliklarda tedavi edici oldugu da
bilinmektedir. Bu c¢alismada cigeklerinin, zeytinyagi ve aygicek yagi karigimi igerisinde
ekstrakt edilmesi ile elde edilen sar1 kantaron yaginin bazi yag kalite parametreleri, toplam
fenolik icerigi, toplam antioksidan kapasitesi, yag asitleri kompozisyonu ve ugucu bilesenleri
arastirllmistir. Karatenoid degeri 2,365+0,02 mg pheophytin / kg yag, Klorofil degeri
1,27240,11 mg lutein / kg yag ve K270 6zgiil absorbans degeri 3,223+0,02 olarak spektroskobik
yontemle 6l¢iiliip hesaplanmistir. Antioksidan 6zelliklerinden polifenol igerik 41,889+0,01 mg
Gallik asit’kg yag ve DPPH giderme aktivitesi 65.367 mg Trolox/kg yag olarak bulunmustur.
[laveten kromatografik yontemlerle ugucu bilesenleri ve yag asitleri de tespit edilmistir.
Yapisinda alpha.pinene (4.80 mg / kg), hexanal (3.78 mg / kg), D-limonene (2.33 mg / kg), 2-
heptenal (5.60 mg / kg) gibi 6nemli bilesenlerin arasinda bulundugu, 5 alkol, 7 aldehit, 2 keton,
2 terpen, 12 asit/ester ve 8 ¢esitli ugucu olmak iizere toplam 36 bilesen retention indexleri ile
tanimlanmis olup i¢ standart kullanilarak bagil miktarlar1 hesaplanmistir. Yag asitlerinin 6lgtimii
metil esterlerine doniistiiriilerek gerceklestirilmis ve gaz kromatografisi yardimiyla ayrilarak
dedekte edilmistir. Linoleic asit (C18:2, %51.033), oleic asit (C18:1, %23.213), palmitic asit
(C16:0, %20.132) ve stearic asit (C18:0, %?2.746) basta olmak iizere 14 yag asidi tespit
edilmistir. Sonuglar yag asidi agisindan oldukg¢a zengin oldugunu ve bazi 6nemli ugucu
bilesenler icerdigini gostermektedir. Ayrica, biraz diisiik seviyede Olciilmiis olmasi yaninda,
antioksidan o6zellikleri sayesinde de tercih edilebilir bir yag oldugu sdylenebilir.

Anahtar Kelimeler: Dogal antioksidanlar, ucucu bilesenler, sar1 kantaron yagi, yag asitleri
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VOLATILE AROMATIC, FATTY ACIDS AND ANTIOXIDANT PROPERTIES OF St.
JOHN’S WORT (Hypericum Perforatum L.) OIL EXTRACTED IN OLIVE OIL AND
SUNFLOWER OIL

ABSTRACT

St. John's wort, a perennial herbaceous plant, has been used as a medicinal plant for many years
due to its anti-inflammatory and antioxidant properties. In addition to its antiseptic,
antispasmodic, antibacterial and anticancer properties, the plant is also known to be therapeutic
in metabolic diseases. In this study, some oil quality parameters, total phenolic content, total
antioxidant capacity, fatty acid composition and volatile components of St. John's wort oil,
obtained by extracting its flowers in a mixture of olive oil and sunflower oil, were investigated.
Carotenoid value as 2.3651+0.02 mg pheophytin / kg oil, Chlorophyll value as 1.272+0.11 mg
lutein / kg oil and K270 specific absorbance value as 3.223+0.02 was measured and calculated
by spectroscopic method. Among its antioxidant properties, polyphenol content was found to
be 41.889+0.01 mg Gallic acid/kg oil and DPPH removal activity was found to be 65.367 mg
Trolox/kg oil. Additionally, volatile components and fatty acids were determined by
chromatographic methods. 36 volatile compounds have been identified in its structure,
including important components such as alphapinene (4.80 mg / kg), hexanal (3.78 mg / kg),
D-limonene (2.33 mg / kg) and 2-heptenal (5.60 mg / kg). 5 alcohols, 7 aldehydes, 2 ketones, 2
terpenes, 12 acid/esters, and 8 miscellaneous volatiles were identified with retention indexes,
and their relative amounts were calculated using the internal standard. Fatty acids have been
measured by conversion to methyl esters and separated and detected by gas chromatography.
14 fatty acids have been detected, mainly linoleic acid (C18:2, 51.033%), oleic acid (C18:1,
23.213%), palmitic acid (C16:0, 20.132%) and stearic acid (C18:0, 2.746%). The results show
that it is very rich in fatty acids and contains some important volatile components. In addition,
although it has been measured at a slightly low level, it can be said that it is a preferable oil
thanks to its antioxidant properties.

Keywords: Natural antioxidants, St John's wort oil, volatile components, fatty acids

1. GIRiS

Sar1 kantaron bitkisi Clusiaceae familyasina bagli olup Hypericum cinsine ait diinyada ortalama
400 tiir ile temsil edilir. Tiirkiye de ise bu bitki Sar1 kantaron, bin bir delik otu, kan otu, yara
otu, mayasil otu, kuzu kiran otu, koyun kiran otu, piiren, kili¢ otu gibi bircok farkli isimle
adlandirilir ve 84 farkl tiirii bulunur [1, 2]. Ulkemizde yer alan bu tiirlerin 43 tanesi endemik
olarak bulunmaktadir [3].

Cok yillik otsu bir bitki olan Hypericum perforatum 30cm ile 100 cm arasinda uzunluklara
sahip olabilir [4] Uzun Omiirlii olan bu bitki parlak sar1 renkli ¢igeklere sahiptir ve tipta
genellikle cicekleri ve yapraklar: kullanilir. Hasat1 yilda iki kez genellikle mayis ve haziran
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aylarinda yapilir [5]. Yayilim alanlar1 genellikle Asya, Avrupa, Kuzey Amerika ve Kuzey
Afrika’dir. Ulkemizde ise genellikle Orta ve Dogu Anaolu, Giineydogu Anadolu, Ege,
Karadeniz ve Akdeniz bolgelerinde bulunmaktadir [2].

Yazi kurak kist nemli gecen bdlgelerde genellikle yol kenarlarinda ve ¢imenli nehir
kenarlarinda yayilim gosteren bir bitki tiiriidiir. Sar1 kantaron bitkinin yetismesi i¢in en verimli
toprak cesidi notr veya hafif asidik topraklardir [6].

Eski Yunanlilarda yara iyilestirici etkisi, Anadolu da ise insan sagligia olumlu etkilerinden
dolay1 halk hekimliginde kullanilan bir bitki tiiriidiir [1, 7]. Diinya Saglk Orgiitii (WHO) 2002
yilinda kantaronunun tibbi bitki oldugunu duyurmustur [5]. Yara iyilestirici etkisinin yaninda
sar1 kantaron bitkisi kurt diisliriicli, antispazmotik, antiseptik, yatistirici, antidepresiz etkilere
de sahiptir [7]. Sar1 kantaron bitkisi alkol ve nikotin bagimliligin1 azaltan giiclii anti-
inflamatuar, antioksidan, antibakteriyel ve antidepresan 6zelliklere sahip bir bitkidir [5, 8-10].
Bunlara ek olarak kanser, seker hastaligi, kronik romatizma, mide iilseri, mide bagirsak
hastaliklari, sarilik, bronsit, diyare, bogaz enfeksiyonlari, soguk alginligi iizerine olumlu etkileri
de gosterilmistir [11].

Sar1 kantaron bitkisinin biyolojik igerigin de aktif rutin, pectin, choline, sitosterol, hypericin ve
pseudohypericin bulunmaktadir [6]. Bunlara ek olarak tanen ve ucucu yag, kirmizi renk
maddesi karotin maddesi (Vit. A) yagda ¢6ziinmiis halde bulunur [7].

H. perforatum bitkisi lizerinde uzun yillardan beri ¢ok sayida calisma yapilmistir ve bu
caligmalar sonucunda bu bitkinin kimyasal bileseni aydinlatilmis ve iceriginde Flavonoitler
(kempferol, mirsetin, amentoflavon, rutin, hiperozit, izokersitrin, kersitrin, luteolin, ve 13, 118
biapigenin), naftodiantron tiirevleri (hiperisin, psddohiperisin), floroglusinoller (hiperforin,
adhiperforin), biflavonlar, prosiyanidinler, ksanton tiirevleri, fenolik asit tiirevleri, tanenler,
ucucu yag bilesikleri, amino asitler, ayrica; organik asitler, polisakkaritler gibi hidrofilik
maddeler, peptidler ve bazi lipofilik maddeleri bulundurdugu gosterilmistir (Cizelge 1)[12-15].

Cizelge 1. Hypericum Perforatum Yapisindaki Kimyasal Bilesenler [16, 17]

Fitokimyasal Grup Bilesiklere Ornekler Karakteristik Ozellik Farmakolajik Etki
Psodohiperisin Kirmuzi pigmentli bilesikler, Antiviral
Naftodiantronlar Protohiperisin toprak tistli kisimlarm koyu renkli Fotodinamik
Hiperisin glandlarinda bulunur Antineoplastik
Kielkorin . Ar}tigksidgn
Ksantonlar o Genellikle kdklerde bulunurlar Antimikrobiyal
Mangiferin .
Antienflamatuar
Antidepresan

Is1ga ve 1s1ya dayaniksiz, stabil

Floroglusinoller Hlperform olmayan molekiiller renksiz/seffaf Anthlmlkroblyal
Adhiperforin . Antienflamatuar
renkli glandlarda bulunur . .
Sitotoksik
. . s . Diger biyolojik aktivitelere
Aminoasitler Sistein Ciceklerde ve yapraklarda Katkida bulunur
Pinen . .
Ucucu Yaglar Dekan Cigeklerde ve yapraklarda Antlmlkrgblyal
Antioksidan
Karyofillen
L Katesin - Astrenjan
Proantosiyanidinler Epikatesin Toprak iistii kisimlarda bulunur Antioksidan
. . Biapigenin Ciceklerde bulunur Antiflojistik
Biflavonoitler Amentoflavon Toprak iistii kisimlarda bulunur Antioksidan
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2. DENEYSEL CALISMALAR

Bu asamada; baz1 pigment parametreleri, toplam fenolik icerik (TPC), toplam antioksidan
kapasite (TAC), yag asidi bilesimi (FA) ve ugucu bilesenler (VC) dikkate alinmistir.

2.1. Ornek ve kimyasallar

Calismada kullanilan biitiin kimyasallar Sigma-Aldrich (Almanya) markasindan temin
edilmistir. Kantaron yaginin elde edilmesi i¢in kullanilan en yaygin yontem bitkisel yag ile
ekstrakt edildigi yontemdir. Bu amagla sar1 kantaron (St. John's wort) ¢igcekleri Mardin’de
iiretilen halhali cinsi zeytinyag1 ve aygigek yagi karisimi icerisinde ekstrakt edilmistir. Bunun
icin 30 g kurutulmus sar1 kantaron ¢igekleri 28 giin boyunca 570 ml yag ile yumusatilir ve
ekstraksiyon sirasinda giines 151gma maruz birakilir [18]. Sonrasinda slizme islemi yapilarak
amber siselerde paketlenir. Bu ¢alismada kullanilan kantaron yagi da benzer sekilde iiretim
yaptig1 bilinen giivenilir yerel bir aktardan temin edilmistir.

2.2. Kalite parametreleri analizi

Numunelerin klorofil ve karotenoid analizi ile ekstinksiyon katsayisi (K270) Tirk Gida
Kodeksindeki Resmi Yontemlere gore arastirilmistir ve hesaplama yapilmistir [19].

2.3.Toplam fenolik icerik analizi (TPC)

Yaglarin TPC analizi, Capanoglu ve digerleri tarafindan tarif edildigi gibi Folin-Ciocalteu
yontemi kullanilarak yapilmistir [20]. 900 pL saf su ve 5 mL Folin-Ciocalteu reaktifi (0,2 N)
karigimina 100 pL fenolik ekstrakt (0,5 mg/mL, metanol i¢inde) eklenir. Karanlikta 8 dakika
bekledikten sonra karisima 5 mL Na.COs eklenir ve 30 saniye vortekslenir. Iki saat karanlikta
birakilir ve UV-vis spektrofotometre (Biochrom Libra S70) kullanilarak absorbansi 765 nm'de
okunur. TPC, gallik asit standardinin farkli konsantrasyonlarindaki g¢ozeltilerle elde edilen
kalibrasyon egrisinden hesaplanir ve kg oil bagina mg gallik asit esdegeri (GAE) olarak ifade
edilir.

2.4.Toplam antioksidan kapasitesi (TAC)

Yaglarin TAC'si, Osei ve arkadaglarinin yontemine uygun olarak DPPH (2,2-Difenil-1-
pikrilhidrazil) kullanilarak belirlenmistir [21]. 0.3 mL fenolik ekstrakta (1 mg/mL, metanol
icinde) 2.7 mL metanolik DPPH c¢ozeltisi (60 uM) eklenir. Bu karisim oda sicakliginda 30
dakika karanlikta birakilir. Absorbans, bir UV-vis spektrofotometre (Biochrom Libra S70) ile
517 nm'de 6l¢iiliir. Metanol ile referans alinir ve kontrol absorbansi i¢in metanol:su (80:20 v/v)
cozeltisi kullanilir. DPPH'nin inhibisyon yiizdeleri asagidaki sekilde hesaplanir:

DPPH gldel‘me (%) = (Abskontrol_Ab56mek) >klOO/ (Abskontr()])
Standart madde olarak trolox kullanilmis ve sonuglar trolox esdegeri olarak verilmistir.

2.5.Yag asidi kompozisyonu

Yag numunelerindeki yag asitleri analizi, alev iyonizasyon dedektoriine bagli bir gaz
kromatografisi (GC-FID/Schimadzu QP2010) ile ger¢eklestirilmistir. Kromatografik ayirma bir
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kilcal kolon ile gergeklestirilmistir. Yaglar cihaz analizi 6ncesi yag asitlerinin metil esterine
dontstiiriilerek ekstrakt edilmistir. Bunun i¢in bir tiip igerisindeki 10 mL heksana 0,1 g numune
eklenmis ve 30 saniye boyunca vortekslenmistir. Karigima metanollii 0,5 mL KOH (2N)
cozeltisi eklenip 20 saniye boyunca vortekslenerek yag asidi metil esterleri (FAME'ler) elde
edilmistir. FAME karisimi 2 saat karanlikta tutulur ve enjeksiyon portu (GC) ve dedektoriin
(FID) sicakliklar1 250 °C'ye ayarlanarak bu karisimin 1 pL'si GC'ye split modda (1:100) enjekte
edilmistir. Yag asitlerinin tanimlanmasi ve yiizdelik degerleri, FAME'lerin karigim standartlari
kullanilarak gerceklestirilmistir [19].

2.6.Ucucu bilesen analizi

Orneklerdeki ucucu bilesikler, kat1 faz mikro ekstraksiyonu (SPME) metoduyla gaz
kromatografisi-kiitle spektrometrisi (GC-MS/Schimadzu QP2020) kullanilarak belirlenmistir
[22]. Bunun i¢in 2 g yag numunesi bir SPME vialinde tartildi ve dahili standart olarak 5
mikrolitre izobutil asetat (500 mg/L) eklenerek vialin kapag sikica kapatilip iyice karistirildi.
SPME fiberi ile bir siire adsorpsiyonun ardindan GCMS portuna enjekte edildi.

3.SONUCLAR VE DEGERLENDIRME
3.1. Toplam Fenolik Igerik ve Pigmentler

Analizden elde edilen TPC degeri diger bir¢ok bitkisel yaga nispeten diisiik bulunmus olsa da
literatiir ile uyumludur (Cizelge 2).

Cizelge 2. Sar1 kantaron yaginin toplam fenolik igerigi ve pigment degerleri

Parametre Olciim
TPC (mg GAE/kg 41,889+0,01
yag)
Karatenoid 2,365+0,015
Klorofil 1,272+0,114
K270 3,22340,015

Chimshirova ve ark. [23] yaptiklar1 bir ¢aligmada taze ekstrakt edilmis ve 9 ay depolanmis
kantaron yagi ile toplam fenolik madde dl¢iimiinde 9,33-56,69 (mg GAE) araliginda sonuglara
ulasmistir. Bir calismada da [24] 15.01£1.54 mg GAE/g kuru bitki ve 719.1+68.3 GAE/g kuru
ekstrakt degerleri rapor edilmistir.

3.2. Toplam Antioksidan Kapasite

Ornegin TAC degeri 65.367 mg Trolox/kg yag ve IC50 degeri 275.024 mg/mL yag olarak
bulunmustur. Bunun i¢in trolox ve yagin kalibrasyon egrileri olusturularak bagil hesaplama
yapilmustir (Gorsel 1).
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Gorsel 1. Kantaron yagina ve trolox standardina ait egim grafigi ve R? degerleri.

Yapilan bir ¢alismada DPPH yontemi ile antioksidan analizinde IC50 degeri yabani kantaronda
242,323 mg/L ticari iiretim kantaronda 400,499 mg/L olarak bulunmustur. Altun ve ark. [25]
%65,22 inhibisyon i¢in 500 mg/L metanollii ekstrakt gerektigini, Abelhadi ve ark. [26] IC50
degerinin mikrodalga ekstraksiyonu ile 462.36 mg/L oldugunu, Gioti ve ark. [27]
caligmalarinda 180-230 mg/L araliginda sonucglar bulduklarin1 rapor etmistir. Bagka bir
caligmada [24] farkli kantaron ¢icegi 6rneklerinde (kuru bitki ve kuru ekstrakt) DPPH siiplirme
aktivitesini 18.6+0.69 ile 890.2+32.9 mg Trolox /g olarak tespit etmistir. Literatiirde daha ¢ok
kuru ekstrakt veya kuru bitki cinsinden Ol¢limler yapilmistir. Ancak elde ettigimiz sonuglar
arastirdigimiz yagin, toplam fenolik madde de oldugu gibi, antioksidan 6zellikler i¢in de diger
bazi yaglarin gerisinde kaldigin1 gostermektedir.

3.3. Ugucu Bilesenlerin Analizi

Zeytinyag1 ve ayg¢igek yagi karisiminda ekstrakt edilmis kantaron yaginda 5’1 alkol, 7’si
aldehit, 2’si keton, 2’si terpen ve 12’si asit/ester olmak {izere toplam 36 ugucu bilesen tespit
edilmistir (Cizelge 2, Gorsel 2).
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Gorsel 2. Ucucu bilegenler analizinde elde edilen kromatogram ve ugucular
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Kantaron yaginda tespit edilen yaglarin miktarinin belirlenmesi i¢in i¢ standart uygulandi.
Bunun i¢in metanollii izobiitil asetat standardindan her bir viale 5 uL ilave edilmistir. Tespit
edilen ugucular ve miktarlar1 Cizelge 3’de verilmistir.

Cizelge 3. Kantaron yaginda tanimlanan ugucu bilesenler ve miktarlar1 (mg/kg yag)

Ucucu Bilesen R. Time R. Index Miktar
Hexane, 2,4-dimethyl- 5.785 869 0,172
Acetone 6.115 897 0,189
2-Propenal 6.625 918 0,170
Decane, 2,9-dimethyl- (CAS) 6.685 920 1,754
Etanol 8.525 991 1,676
Pentanal (CAS) 9.985 1028 0,760
.Alpha-Pinene, (-)- 11.300 1059 4,796
1-Propanol 12.025 1076 0,699
Propanoic acid, propyl ester 12.420 1085 0,330
3,6-Dimethyldecane 12.555 1088 0,229
Hexanal (CAS) 13.915 1116 3,781
Butanoic acid, propyl ester 15.800 1152 0,900
D-Limonene 19.140 1218 2,330
1-Decyne (CAS) 20.630 1249 6,677
Benzene, methyl(1-methylethyl)- 22.375 1286 0,549
2-Heptenal, (Z)- (CAS) 24.605 1339 5,596
Nonanal 27.190 1405 0,535
2-Octenal, (E)- 28.450 1442 0,595
1-Octen-3-ol 28.935 1456 0,404
Acetic acid 29.240 1465 4,720
(+)-2-Bornanone 31.480 1535 0,311
Propanoic acid 31.920 1549 9,565
Propanoic acid, 2-methyl- 32.815 1579 2,142
Butanoic acid (CAS) 34.495 1638 19,371
2-Decenal, (E)- (CAS) 34.990 1656 0,620
Butanoic acid, 3-methyl- (CAS) 35.690 1682 1,489
Benzene, 1-methoxy-4-(2-propenyl) 35.790 1685 0,549
Pentanoic acid 37.440 1749 3,223
2,4-Decadienal, (E,E)- 39.340 1825 1,536
Anethole 39.780 1843 1,422
Hexanoic acid 40.095 1857 4,479
Butylated Hydroxytoluene 41.685 1924 1,619
Nonanoic acid 47.180 2167 0,742
Hexadecanoic acid (CAS) 48.145 2210 0,389
2-Ethylhexyl salicylate 50.255 2303 0,567
1-Pentadecanol (CAS) 51.310 2350 1,181

R.:Retention
3.4. Yag Asitleri Analizi

Kantaron yagina ait yag asitleri oran1 metil esterlerine (FAME) doniistiiriilerek l¢tilmiistiir.
Sonuglar %’lik olarak oranlanarak Cizelge 4’te verilmistir (Gorsel 3).

Cizelge 4. Kantaron yaginda tespit edilen yag asidi metil esterlerinin oranlar
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R. Time Isim Derisim Birim Alan
14,704 Myristic Acid C14:0 0,545 % 5185
18,472 Palmitic Acid C16:0 20,132 % 191574
19,613 Palmiteloic Acid C16:1 0,480 % 4572
22,123 Stearic Acid C18:0 2,746 % 26128
23,122 Oleic Acid C18:1 23,213 % 220898
24,297 Linolelaidic Acid C18:2 0,706 % 6715
24,619 Linoleic Acid C18:2 51,033 % 485629
25,556 Arachidic Acid C20:0 0,285 % 2711
26,265 Linolenic Acid C18:3 0,210 % 1999
27,396 Heneicosanoic Acid C21:0 0,170 % 1620
28,746 Behenic Acid C22:0 0,196 % 1862
30,394 Tricosanoic Acid C23:0 0,063 % 601
31,798 Lignoceric Acid C24:0 0,088 % 840
37,476 Docosahexaenoic acid C22:6 0,133 % 1264

Zeytinyag ile ekstrakte edilmis kantaron yagi ile yapilmis yag asidi ¢aligmalarindan birinde Palmitic
Acid %11.6, Palmiteloic Acid %0.9, Stearic Acid %3.1, Oleic Acid %78.6, Linoleic Acid %5.0, Linolenic
Acid %0.4 ve Arachidic Acid 9%0.4 olarak rapor edilmistir [28]. Bakir [29] soguk sikim kantaron yaginda
yag asitleri oranin1 arastirmig ve palmitic acid %8.86, stearik asit 4.76, Arachidic Acid %0.47, Palmiteloic
Acid %0.1, oleik asit %34.23, linoleik asit %44.35, Octadecatrienoic acid % 5.08 degerlerini bulmustur.
Ornegimizdeki oleik asit ve linoleik asit oranlarmna bakildiginda ekstraksiyon yapilirken zeytinyagindan
cok Aycigek yagi kullanildigi sdylenebilir. Ciinki zeytinyaginda oleik asit, Aycicek yaginda ise linoleik
asit oran1 en yliksek Olclilmektedir. Buradaki oleik asit miktari, raporlanmis soguk sikim kantaron
yaginin oleik asit miktarindan dahi daha diisiik bulunmustur.

uV(x10,000)
12 Chromatogram

11

1.0

Palmitic Acid C16:0

Oleic Acid C18:1n9¢c
Linolenic Acid C18:2n6c

0.9

Stearic Add C18:0

08

0.7

06

05

0.4

0.3

ds-4,7,10,13,16,19-Docosahexaenoic Acid C22:6n3

- Linolelaidic Acid C18:2n6t
Tricosanoic Acid C23:0
Lignoceric Acid C24:0

Behenic Acid C22:0
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Palmiteloic Acid C16:1
“Arachidic Acid C20:0
alpha-Linolenic Acid C18:3n3
Heneicosanoic Acid C21:0
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0.1
0.0

0.1
25 5.0 7.5 10.0 125 15.0 17.5 20.0 22.5 25.0 275 30.0 325 35.0 375 40.0 min

Gorsel 3. Kantaron yagindaki yag asitlerine ait cihazdan alinan kromatogram

4. GENEL DEGERLENDIRME VE SONUCLAR

Sar1 kantaron yag1 farkli yaglar tarafindan ekstrakt edilebilen bir yagdir. Calismamizda analiz
ettigimiz ticari olarak satilmakta olan drnegin 6zellikle yag asitleri sonucu daha ¢ok aycicek
yaginda ekstrakt edildigini gostermektedir. Bunun yaninda yine de oleik ve linoleik asit
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%’lerinin yliksek olmasi saglik acisindan faydali ve dayanikliliginin da normal seviyede
oldugunu gostermektedir. Toplam fenolik icerik ve toplam antioksidan kapasite degerleri,
kaliteli bir natiirel zeytinyagi yada aygicek yagi kadar pozitif degerlere ¢ikmasa dahi
antioksidan 6zellik gosterecegini kanitlamaktadir. Ugucu bilesenlerinde hos koku ve tat veren
hexanal gibi aldehitlerin bulunmasi yaninda eksimsilik katabilecek asidik bilesenlerin de
istenmeyecek diizeyde oldugu sdylenebilir. Bu sonuglar dogrultusunda yagin hafif
antioksidan/antiinflamatuvar 6zellikleri tasidigi sonucu ortaya c¢ikmistir. Bitkinin dogrudan
kuru ekstraktinin alinarak fenolik maddeler ile beraber karakterizasyonu yapilip antimikrobiyal
ozelliklerinin arastirllmast ve benzer diger yaglarla karsilastirilmast daha kapsamli
degerlendirmelerin yapilmasini saglayabilecektir.
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OZET

Bu calismada, soguk sikim olarak temin edilmis olan zeytinyagi, aycicek yagi ve kanola
yaglarinin antioksidan ve antiinflamatuvar 6zellikleri arastirilmistir. Bu amagla yaglarin fenolik
icerikleri metanol/su karisimi ile ekstrakt edilmis ve siklikla tercih edilen spektrofotometrik
yontemler kullanilmastir.

Orneklerin toplam fenolik igerik (TPC) degerleri literatiire uygun olarak Folin-Ciocalteu
yontemi kullanilarak belirlenmistir. Kisaca, 100uL ekstrakta veya kontrole 900uL deiyonize su
ve 5mL 0.2N Folin-ciocalteu reaktifi eklenmistir. 8 dakika sonra karistma 5 mL Na>CO3
sollisyonu eklenerek vortekslenmis ve 2 saat karanlikta bekletilmistir. Karistmin UV absorbans
degerleri 765 nm'de spektrofotometre (Biochrom Libra S70 Dual) ile 6l¢lilmiis ve gallik asit
standardinin farkli konsantrasyonlardaki UV absorbans degerleriyle karsilastirilmistir. Yaglarin
toplam antioksidan kapasitesinin (TAC) belirlenmesinde, ekstraktin DPPH giderim aktivitesi
UV spektrometre ile literatiire uygun olarak belirlenmistir. On calismalardan sonra troloxun ve
orneklerin farkli konsantrasyonlar1 hazirlanmistir. Analiz edilecek her numuneden veya
kontrolden 0.5 mL alinarak DPPH ¢dzeltisi ilave edilmistir. Vortekslenerek oda kosullarinda
karanlikta 30 dakika bekletildikten sonra 517 nm dalga boyunda absorbanslar1 okunmustur.
Trolox absorbans degerleri kullanilarak kalibrasyon grafigi ¢izilmis ve DPPH giderim aktivitesi
trolox esdegeri cinsinden hesaplanmistir.

Yaglarin toplam fenolik madde miktarlar1 gallik asit esdegeri cinsinden hesaplanmistir. Gallik
asit ile olusturulan korelasyon grafigi (R?=0.998) kullanilarak yaglarin absorbans degerleriyle
TPC hesaplanmistir. Aycicek yagi, kanola yagi ve zeytinyaginin TPC degerleri sirasiyla 478.13,
472.34 ve 385.56 mg gallik asit’kg yag olarak hesaplanmistir. Toplam antioksidan kapasitesi
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analizinde trolox kalibrasyon egrisi ¢izilmis ve R? degeri 0.975 olarak hesaplanmistir. Aygicek
yagi, kanola yag1 ve zeytinyaginin toplam antioksidan kapasitesi degerleri sirasiyla 242.58,
242.12 ve 125.45 mg trolox/kg yag olarak hesaplanmistir.

Calismanin sonuglari incelendiginde her 3 yag i¢in de TPC ve TAC degerlerinin iyi diizeyde
oldugu goriilmektedir. Her iki analiz sonucunda da en yiiksek degerler zeytinyaginda ve en
diisiik degerler kanola yaginda hesaplanmistir. Genelde zeytinyaginin fenolik 6zellikleri diger
yaglara gore daha baskin olsa da natiirel soguk sikim olarak edinilen aygicek yagi ve kanola
yaginin sonuglar1 bu yaglarin da oldukca kaliteli hazirlandigin1 géstermektedir.

Anahtar Kelimeler: Antioksidan kapasite, Aycicek yagi, Kanola yagi, Toplam fenolik icerik,
Zeytinyagi
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ABSTRACT

In this study, the antioxidant and anti-inflammatory properties of cold-pressed olive oil,
sunflower oil and canola oils were investigated. For this purpose, the phenolic contents of the
oils were extracted with methanol/water mixture and frequently preferred spectrophotometric
methods were used.

Total phenolic content (TPC) values of the samples were determined using the Folin-Ciocalteu
method in accordance with the literature. Briefly, 900uL deionized water and SmL 0.2N Folin-
ciocalteu reagent were added to 100uL extract or control. After 8 minutes, 5 mL Na2COs
solution was added to the mixture, vortexed and left in the dark for 2 hours. The UV absorbance
values of the mixture were measured with a spectrophotometer (Biochrom Libra S70 Dual) at
765 nm and compared with the UV absorbance values of the gallic acid standard at different
concentrations. In determining the total antioxidant capacity (TAC) of oils, the DPPH removal
activity of the extract was determined by UV spectrometry in accordance with the literature.
After preliminary studies, different concentrations of trolox and samples were prepared. 0.5 mL
of each sample or control to be analyzed was taken and DPPH solution was added. After being
vortexed and kept in the dark for 30 minutes at room conditions, the absorbances were read at
a wavelength of 517 nm. A calibration chart was drawn using Trolox absorbance values and
DPPH removal activity was calculated in Trolox equivalents.

The total phenolic substance amounts of the oils were calculated in terms of gallic acid
equivalent. TPC was calculated with the absorbance values of the oils using the correlation
graph (R? = 0.998) created with gallic acid. The TPC values of sunflower oil, canola oil and
olive oil were calculated as 478.13, 472.34 and 385.56 mg gallic acid/kg oil, respectively. In
the total antioxidant capacity analysis, the trolox calibration curve was drawn and the R? value
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was calculated as 0.975. The total antioxidant capacity values of sunflower oil, canola oil and
olive oil were calculated as 242.58, 242.12 and 125.45 mg trolox/kg oil, respectively.

When the results of the study are examined, it is seen that TPC and TAC values are at good
levels for all 3 oils. As a result of both analyses, the highest values were calculated in olive oil
and the lowest values in canola oil. Although the phenolic properties of olive oil are generally
more dominant than other oils, the results of natural cold-pressed sunflower oil and canola oil
show that these oils are also prepared with high quality.

Keywords: Antioxidant capacity, Sunflower oil, Canola oil, Total phenolic content, Olive oil
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Ozet

Aygicegi (Helianthus annus L.), endiistriyel olarak en ¢ok kullanilan bitkilerden biridir. Zengin
besin igerigi sayesinde gida sektoriinde yaygin olarak kullanilmaktadir. Ayg¢iceginde verimi
kisitlayan baglica etmenler patojenlerin yol actigi hastaliklardir. Aygicegi mildiyosi,
Plasmopara halstedii patojeninin yol agtig1 ve verim alinmasini tamamen engelleyebilen bir
hastaliktir. Semptomlarin baslangicinda yapraklarda rozetlenmeyi takiben bitkilerde
bodurlagsma gozlemlenir. Hastalikla miicadelede en yaygin yaklasim kimyasal miicadeledir. Bu
yontemde Metaaxyl kimyasali kullanilmaktadir. Fakat bu yaklagim hem ¢evreye zararli hem de
maliyetlidir. Cevreye duyarli ve siirdiiriilebilir en etkili yontem ise hastalikla biyolojik
miicadele ve molekiiler 1slah yontemleridir. Genetik yontem, kimyasal yontem, kiiltiirel
yontem, {lirlin rotasyonu, tohum tedavisi ve yaprak mantar ilaglar1 veya yabanci otlarin kontrolii
gibi bir¢ok hastalikla savasma yolu vardir. Ancak bu yontemler genellikle ¢ok fazla emek ve
biitce gerektirir ve basar1 oranlar1 ¢ok yiliksek degildir. Hastaliga dayanikli yabani aycicegi
tiirleri tespit edilmistir ve bu yabani tiir hastaliktan etkilenmemektedir. Dolayisiyla bu tiirlerin
tariminin yapilmasi ve yabani tiirlerin yeni jenerasyonlarinin elde edilmesi verim kayiplarinin
oniine gececektir. Bu hastalikla en etkili miicadele yontemi dayanikli kiiltiir bitkileri ile hassas
ama elit tiirlerin ¢aprazlanmasiyla elde edilen durulmus hatlarin kullanilmasidir.

Markor destekli seleksiyon (MAS), agronomik ve ekonomik olarak 6nemli olan ve birden fazla
gen tarafindan kontrol edilen karakterlerin hizli bir sekilde aktarimini saglamak, yiiksek
verimli, kaliteli bitkisel {iriin elde etmek amaciyla klasik bitki 1slahinda karsilasilan sorunlari
¢ozmek amaciyla kullanilan alternatif bir molekiiler tekniktir. Calisma kapsaminda hassas anag
IMIO44B ve hastaliga dayanikli ana¢ H458 aycicegi genotipleri ve bu genotiplerin
caprazlanmastyla elde edilen F2 bitkileri SUN59 30 adet SSR markérleriyle degerlendirilmistir.
Boylece dayaniklilikla iliskili olabilecegi diisliniilen markdrler belirlenmistir. PI genleri irk
spesifik ve tam baskindir. Bugiine kadar ay¢iceginde 37 ¢esit PI geni tespit edilmistir. Bu genler
birden fazla patojen wrkina dayamiklilik saglamaktadir. F2 bireyleri ile polimorfik oldugu
belirlenen PI genleriyle iligkili SSR markdrleri tarama ¢alismalarinda kullanilmistir. Dayanikli
bitkilerin belirlenmesini amaglayan bu yaklagim ¢evre dostu, ekonomik ve siirdiiriilebilirdir. Bu
calisma COMU BAP 4525 numarali proje tarafindan desteklenmistir.
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Anahtar Kelimeler: Helianthus annus L., Rf , Mildiyo, Plasmopara halstedii
ABSTRACT

Sunflower (Helianthus annus L.) is one of the most used plants industrially. Thanks to its rich
nutritional content, it is widely used in the food industry. The main factors limiting sunflower
yields are diseases caused by pathogens. Sunflower downy mildew is a disease caused by the
Plasmopara halstedii pathogen and can completely prevent yield. At the onset of symptoms,
rosette formation on the leaves followed by stunting of the plants is observed. The most
common approach to combating the disease is chemical control. In this method, the chemical
Metaaxyl is used. However, this approach is both environmentally harmful and costly. The most
effective environmentally friendly, and sustainable methods are biological disease control and
molecular breeding methods. There are many ways to fight diseases such as genetic method,
chemical method, cultural method, crop rotation, seed treatment, and foliar fungicides or weed
control. However, these methods usually require a lot of effort and budget, and their success
rates are not very high. Disease-resistant wild sunflower species have been identified and this
wild species is not affected by the disease. Therefore, farming these species and obtaining new
generations of wild species will prevent productivity losses. The most effective method of
combating this disease is the use of established lines obtained by crossing resistant cultivars
with sensitive but elite species.

Marker-assisted selection (MAS) is an alternative molecular technique used to solve the
problems encountered in classical plant breeding to ensure the rapid transfer of agronomically
and economically important characters controlled by more than one gene and to obtain high-
yield, quality plant products. Within the scope of the study, sensitive rootstock IM1044B and
disease-resistant rootstock H458 sunflower genotypes and F2 plants obtained by crossing these
genotypes SUN59 were evaluated with 30 SSR markers. Thus, markers thought to be related to
endurance were identified. Pl genes are race-specific and dominant. To date, 37 types of Pl
genes have been identified in sunflowers. These genes provide resistance to more than one
pathogen strain. SSR markers associated with Pl genes, which were determined to be
polymorphic with F individuals, were used in screening studies. This approach, which aims to
identify resistant plants, is environmentally friendly, economical, and sustainable. This study
was supported by COMU BAP project number 4525.

Key Words: Helianthus annus L., Rf, Downy mildew, Plasmopara halstedii
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THE EFFECT OF DIFFERENT SCREW ARM ANGLES ON MAXILLARY
EXPANSION SCREWS: A FINITE ELEMENT ANALYSIS
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Abstract:

One of the most prevalent orthodontic treatment challenges is the management of transversal
problems, such as crowding and posterior crossbite. In order to correct these problems, it is
preferable to utilise expansion appliances. The objective of this study was to evaluate the forces
transmitted to the teeth and the deformation of the expansion appliance resulting from
modifications to the screw arms of the slow maxillary expander with different angles by finite
element analysis. All models were generated in Solidwork and analyzed with ANSY
WorkBench. The analysis revealed that the models created using different angular
configurations of the expansion screw arm (0°, 15° and 30°) exhibited very similar reaction
forces on the teeth. Furthermore, notable discrepancies were observed between the models with
regard to the deformation values. The model applied without angulation exhibited 1.93E-4 mm
deformation, whereas the model modified with an angle of 15° exhibited 3.31E-4 mm
deformation. Additionally, it was noted that a deformation of 6.26E-4 mm occurred in the
model with a 30° angle. In this instance, it was observed that the deformation value increased
in the 30° angle model Consequently, it was established that the deformation exhibited a
decrease with the decrease in angle.

Keywords: Crossbite, expansion, screw arm, finite element analysis

Ozet

En yaygin ortodontik tedavi zorluklarindan biri, ¢aprasiklik ve posterior ¢apraz kapanis gibi
transversal problemlerin yonetimidir. Bu sorunlar diizeltmek ic¢in genisletme apareylerinin
kullanilmas1 tercih edilmektedir. Bu ¢alismanin amaci, farkli acilara sahip yavas maksiller
ekspansiyon apareylerinin vida kollarinda yapilan modifikasyonlar sonucunda dislere iletilen
kuvvetleri ve aparey deformasyonunu sonlu elemanlar analizi ile degerlendirmektir. Tiim
modeller Solidwork yaziliminda olusturulmus ve ANSYS WorkBench yazilimi ile analiz
edilmistir. Analiz, aparey vida kolunun farkli agisal konfigiirasyonlar1 (0°, 15° ve 30°)
kullanilarak olusturulan modellerin disler {izerinde ¢ok benzer reaksiyon kuvvetleri
sergiledigini ortaya koymustur. Ayrica, deformasyon degerleri acisindan modeller arasinda
kayda deger farkliliklar gézlenmistir. A¢1 uygulanmamis model 1,93E-4 mm deformasyon
gosterirken, 15° ag1 ile modifiye edilen model 3,31E-4 mm deformasyon gdstermistir. Ayrica,
30°'lik ag1 ile modifiye edilen modelde 6,26E-4 mm'lik bir deformasyon meydana geldigi
kaydedilmistir. Bu durumda, 30° agil1 modelde deformasyon degerinin arttig1 gézlemlenmistir
Sonug olarak, aginin azalmasiyla birlikte deformasyonun azalma gosterdigi tespit edilmistir.
Anahtar kelimeler: Capraz kapanis, ekspansiyon, vida kolu, sonlu elemanlar analizi
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OZET

Aile terapisi, sikintilar1 olan ailelerin, tiim {iyelerinin katildig1 toplanti oturumlarini ifade eder
ve aile yapisindaki bozukluklari tedavi etmeye yonelik yontem ve teknikleri i¢erir. Bu yontem
ve teknikler, aile terapisi yaklagimlarina gore farklilik gostermekle birlikte benzer amaglar
tasimaktadir. Bu amaglar; ailelerin iletisim problemlerini ¢éziime kavusturmak, islevsiz
davranislart ortadan kaldirmak, saglikli bas etme becerileri kazandirmak ve kriz durumunu
asarak aileyi uyum noktasina tagimak olarak siralanabilir ve bu amaglar dogrultusunda
gerceklestirdigi katkilar ile multidisipliner ruh sagligi alaninin 6nemli bir ekip iiyesidir. Cocuk
ve ergenlerin hayatinda aile dinamiklerinin biiyiik rol oynamasi nedeniyle 6zellikle, cocuk ve
ergenlerin ruh saglig1 sorunlarinin ¢dziimiinde, aile terapisinin kritik 6nemde bir rolii oldugu
ayrica diisiiniilmektedir. Bu baglamda, bu ¢aligmanin amaci aile terapisinin, ¢ocuk psikiyatrisi
alanindaki yerini ve 6nemini ortaya koymak ve ruh sagligi alaninda multidisipliner ¢aligmalarin
degerine dikkat ¢cekmektir. Bu c¢alismada nitel ve nicel caligmalar i¢in kullanilan ve benzer
durumlarin anlagilmasi1 konusunda deneyimler sunan durum g¢alismasi metodolojik izlenecek
yontem olarak tercih edilmistir. Ailelerin, ¢ocuklariin psikiyatrik bir tan1 almis olmalart ile
yiizlesmeleri ve bunu kabul edebilmeleri, onlar i¢in olduk¢a zorlayici bir deneyim olarak
yasanmaktadir ve bu noktada kabul etmelerinin yaninda hayatlarinda degisiklik yapmalari
gereken bir¢ok konu da giindeme gelebilmektedir. Tani ile birlikte gelen kriz durumunu agmak
icin ailelerin, aile terapisi destegine ihtiyaglar1 olmaktadir. Bunun disinda, yeme bozuklugu,
davranim bozuklugu, dikkat eksikligi ve hiperaktivite bozuklugu, otizm spektrum bozuklugu,
bagimlilik gibi psikiyatrik bozukluklarda ¢ocuk psikiyatrisi ve aile terapisi alanlari siklikla ve
etkili is birlikleri yapmaktadir. Konuya iliskin literatlir de aile terapisi ve ¢ocuk psikiyatrisi
arasindaki kokli gecmisini gozler oniline sermektedir.

Anahtar Kelimeler: aile terapisi, ¢ocuk psikiyatrisi, multidisipliner ¢alisma.
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ABSTRACT

Orthodontic treatments are commonly used methods to straighten teeth and improve jaw
relationship. These treatments may have various effects not only on the teeth but also on the
temporomandibular joint (TMJ). Functional orthopaedic treatment or fixed orthodontic
treatment in patients with ongoing or completed growth and development can provide the
patient with a stomatognathic system and masticatory function that can function in a different
direction, which can have effects on the TMJ. When correctly applied, fixed treatment and
functional orthodontic appliances can help to straighten teeth, improve jaw relationship and
reduce stress on the TMJ. However, when used incorrectly or with excessive force, they can
cause stress on the TMJ and lead to temporomandibular joint dysfunction.

Although the relationship between TMJ and orthodontics is still debated today, TMJ is
an important issue that should be carefully evaluated from the beginning to the end of
orthodontic treatment and cannot be ignored. Each stage of orthodontic treatment should be
planned by reviewing the entire stomatognathic system and findings. The TMJ has a high
tolerance to orthopaedic treatment in growth-modified individuals, but excessive, prolonged
and uncontrolled forces should be avoided in both adult and growing individuals.

Keywords: Temporomandibular Joint, Orthodontics, Orthodontic Appliances,
Temporomandibular Joint Disorders, Malocclusion

INTRODUCTION

The diagnosis and treatment of temporomandibular joint (TMJ) disorders are of interest to
orthodontists. Signs and symptoms of TMJ disorders need to be carefully monitored, and appropriate
clinical procedures are implemented both before and during orthodontic treatment for patients with
these disorders.!

Temporomandibular disorder encompasses a variety of clinical issues related to the muscles
involved in chewing, the temporomandibular joint, and associated structures. Recognized as a primary
source of non-dental pain in the orofacial region, TMJ disorders is categorized as a type of
musculoskeletal disorder, as noted by the American Academy of Orofacial Pain.?

Indicators of TMJ issues include alterations in jaw movement, limited mouth opening, pain in
the joint during jaw function, restricted functional movements, joint sounds, radiographic changes in
the TMJ, and jaw locking either when the mouth is open or closed.® (Figure 1)
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Figure 1: Signs and symptoms indicating a problem in TMJ

In the general population, symptoms of TMJ disorders are more frequently observed in
individuals aged 20-40 compared to children and those over 60.*° Research indicates that 75%
of people exhibit at least one sign of a TMJ disorder, while 33% report experiencing at least
one symptom.®”’

Despite the commonality of signs and symptoms, only 3-11% of cases require
treatment.®1% According to Magnusson et al.®, TMJ noises seldom lead to serious clinical issues.
Moreover, some researchers argue that TMJ noises might be a normal occurrence rather than a
disease, and that unnecessary treatment for these noises should be avoided.

Due to its critical role in mandibular development, growth, and mammalian phylogeny,
the TMJ has been extensively studied in basic biological research. The issues related to TMJ
disorders and the clinical importance of growth-functional adaptation have become
significantly more prominent. It is also recognized that the TMJ may be functionally or
functionally adaptive to various other factors and may influence the development of
maxillofacial functional changes during growth.!

There is general agreement that TMJ disorders have multiple causes. These conditions
are understood to arise from a combination of factors, including trauma, anatomical issues,
pathophysiological changes, and psychosocial influences.*2*3The impact of both morphological
and functional occlusion on the development of TMJ disorders has been debated for a long
time. Factors such as occlusal interferences, class Il or 111 malocclusions, anterior open bite,
excessive overjet, and posterior crossbite have all been linked to TMJ disorders.*3

Mandibular condylar fractures are one of the important traumatic factors that disrupt the
TMJ structure, and among maxillofacial traumas, mandibular condylar fractures are one of the
most controversial and special cases. Mandibular condylar fractures, frequently resulting from
falls, violence, or car accidents, are among the most common types of mandible fractures.
Treatment options include conservative methods like intermaxillary fixation or surgical
approaches such as open reposition and internal fixation.*
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Prior to the mid-1980s, orthodontists typically did not engage in diagnosing or treating
TMJ disorders. However, in 1987, a Michigan court case awarded $850,000 in damages to an
orthodontist, sparking considerable research interest. This lawsuit claimed that "orthodontic
treatment caused TMJ disorders,” leading to an unfavorable outcome for the orthodontist.
Consequently, the American Orthodontic Association initiated clinical research to explore the
connection between TMJ disorders and orthodontic treatment.'® Although research has shown
that orthodontic treatment is not the primary factor in TMJ disorders, the debate continues as to
whether orthodontic treatment can prevent the development of TMJ disorders in the future or
whether it causes TMJ disorders.!’

For orthodontic treatment, patients undergo various treatments such as various
functional appliances and fixed orthodontic treatment. In this article, the effects of these
treatments on the TMJ will be discussed.

Malocclusion and TMJ Relationship

Many studies have investigated the relationship between TMJ disorders and different
types of malocclusions, including centric occlusion, crossbite, overjet, and discrepancies
between centric relation and deep bite. (Figure 2) However, the precise role of malocclusion
in TMJ disorders remains unclear.1°

Figure 2: Types of malocclusion

Unilateral posterior crossbite is the most frequently studied transverse malocclusion in
relation to TMJ disorders, especially concerning TMJ clicking and myofascial pain. This
condition is more prevalent among younger individuals (5%-15%) and is believed to
significantly affect the stomatognathic system.2%?! It is hypothesized that the abnormal occlusal
contacts in patients with unilateral posterior crossbite might influence the connection between
the condyle and fossa. Additionally, asymmetric activation of the masticatory muscles due to
differing tooth contacts on the right and left sides can result in a greater load on one side than
the other.?? As a result of these anatomical and functional changes, it has been hypothesized
that individuals with posterior crossbites may have a higher chance of developing clicking and
myofascial pain in the TMJ. However, there are conflicting results in the literature.?* A long-
term prospective study involving 903 individuals, spanning 30 years, explored the correlation
between posterior crossbite, abnormal overjet, overbite, and TMJ clicking, but found no
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association between posterior crossbite and increased TMJ clicking.?® Considering the
multifaceted nature of clicking and its associations with anatomical and psychological factors,
current evidence does not substantiate a definitive link between crosshite and TMJ clicking.?!

A recent systematic review examining dental occlusion and TMJ disorders concluded
that there are limited and inconsistent associations with both sagittal and vertical
malocclusions.?* Conversely, studies have indicated a connection between open bite,
hyperdivergent developmental patterns, and TMJ disorders, though without establishing a
definitive cause-and-effect relationship. While evidence supporting this association is scarce, it
is hypothesized that hyperdivergent growth patterns may lead to secondary conditions affecting
condyle development, potentially contributing to TMJ disorders.?®

The role of occlusion in the development of TMJ disorders remains underexplored,
partly due to the diverse etiological factors associated with these disorders. It is recognized that
occlusal changes may sometimes result from TMJ disorders rather than causing them outright.?

Fixed Orthodontic Treatment and TMJ

Due to proposed links between jaw misalignment, occlusal factors, and TMJ disorders,
there have been claims that orthodontic treatment could prevent or alleviate these disorders.
The rationale behind such treatment concepts aims to achieve optimal occlusal and skeletal
relationships or to reposition mandibular condyles within the glenoid fossa. However,
orthodontic approaches that disregard functional occlusion principles have been identified as
potential triggers for TMJ disorder signs and symptoms. Conversely, scientific research over
the years generally supports the notion that conventional orthodontic treatment does not cause
TMJ disorders.?”28

There is a belief that tooth extractions during fixed orthodontic treatment may contribute
to TMJ disorders. According to Witzig and Spahl?®, extraction of premolars can reduce the
vertical dimension, and they suggest that retraction can lead to TMJ issues with early contact
of the retracted anterior teeth. They also noted that condylar shifting posteriorly increases the
risk of joint dysfunction. However, McLaughlin and Bennett's®® evaluation of treatment plans,
comparing those with and without extractions, found that the incidence of TMJ disorders was
not higher among patients who underwent tooth extraction compared to those who did not.°

Cone beam computed tomography studies investigating orthodontic treatment involving
premolar extraction have shown posterior condylar positioning post-treatment. However, there
was no observed increase in the incidence of disc displacement, leading to questions about its
clinical significance.®!

Recent studies examining the use of intermaxillary elastics in fixed orthodontic
treatment have noted increased TMJ stress, particularly in Class Il patients. However, the
potential for these forces to predispose individuals to TMJ disorder signs or symptoms remains
unclear.®?

Functional Orthodontic Appliances and TMJ

Functional appliances are commonly used in treating Class Il malformations associated
with mandibular retrognathia, aiming to stimulate mandibular growth® and improve facial
aesthetics.>* Research from animal studies®® and clinical trials has established their skeletal
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benefits, showing increased mandibular length and stimulated condylar growth through
mandibular anterior repositioning.®® However, subsequent well-designed clinical trials and
systematic reviews have indicated that while functional appliances primarily correct Class |1
occlusal relationships through dentoalveolar effects, their impact on the true sagittal position of
the mandible's anterior border is minimal.3’

Based on controlled clinical trials, it appears that functional appliance treatment leads
to short-term positional and skeletal alterations in the TMJ when compared to untreated
controls. These changes typically involve anterior and inferior repositioning of the condyle,
vertical displacement of the glenoid fossa, and increased condylar growth. However, the clinical
relevance of these findings remains uncertain, and the available evidence is limited in quality
due to methodological issues in the studies conducted.3®

Due to the distal forces they exert on the mandible, chin caps and facemasks are believed
to potentially stress the TMJ.36 Deguchi et al.>® found that 28 out of 160 patients experienced
TMJ symptoms such as clicking during the retention period with a chin cup, suggesting a weak
association between TMJ issues and orthodontic treatment. Gavakos and Witt*® compared Class
Il malocclusion patients treated with and without chin caps, noting moderate dysfunction in
67% of those with a chin cap and 73% without, with no significant difference between the
groups. Conversely, Dibbets and Van der Weele*! asserted that removable appliances, including
facemasks, do not contribute to TMJ disorders. Based on current research, it can be concluded
that there is no definitive link between extraoral appliances and TMJ disorder signs or
symptoms.*?

Clear Aligner Treatment and TMJ

Clear aligners have become highly favored among adult patients undergoing orthodontic
treatment due to their aesthetic appeal and compatibility with daily life.**** They are also
considered a potential choice for patients with sleep bruxism, as they cover the entire occlusal
surface, potentially protecting against tooth wear.*® However, research by Manfredini et al.*®
indicated that clear aligners did not significantly affect bruxism activity in healthy individuals.
The study also found a slight increase in masticatory muscle activity during sleep when wearing
aligners, although this difference was not statistically significant compared to nights without
aligners.*®

Recent studies on clear aligners have observed an increase in electromyographic activity
of masticatory muscles within six months of treatment initiation.*’*® Additionally, after one
month of active orthodontic treatment using clear aligners, there was an uptick in reports of
muscle pain upon waking, along with a significant rise in the intensity and number of painful
areas upon palpation of the TMJ and orofacial muscles.*® However, these symptoms appeared
to be transient and returned to baseline over time. Similarly, recent research has indicated that
short-term mild jaw discomfort can occur with both passive and active aligner wear, yet none
of the patients in these studies developed clear signs or symptoms of TMJ disorder.5%>!

CONCLUSION
Conclusions after analyzing the studies found in the available literature:
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- Studies indicate that there is no substantiated evidence of a direct or significant causal
relationship between orthodontic treatment and TMJ disorders.

- Based on the current evidence, there appears to be a mild association between malocclusion
and TMJ disorders. Further comprehensive clinical research is warranted to enhance the
understanding and management of TMJ disorders.

- Symptoms of TMJ disorders should be carefully monitored before and during orthodontic
treatment.

- Dentists should be knowledgeable about the methods available for the diagnosis and
treatment of TMJ disorders.

- Orthodontic treatment should not be recommended as the first and only treatment for
patients with TMJ disorders.

- Achieving a stable relationship between the occlusal position of the teeth and the joint
position is crucial for optimal masticatory function and represents a primary treatment
objective for orthodontists.

- Every thorough dental history and examination should incorporate an assessment of the
TMJ.

- Further clinical and laboratory research is necessary to conclusively determine whether
orthodontic treatment contributes to or can effectively manage TMJ disorders.
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OZET
Bal, antik ¢aglardan beri kronik yara iyilesmesinde kullanilmaktadir. Balin antimikrobiyal
ozelligi 19. yiizyilda fark edilmis, 20. yiizy1l ortalarinda ise enfekte yaralarin iyilesmesindeki
rolii kanitlanmistir. Antibiyotiklerin kullanilmaya baslanmasiyla modern tipta kullanimi azalsa
da antibiyotiklere direncli bakterilerin ortaya c¢ikmasiyla yara tedavisinde kullanimi tekrar
giindeme gelmistir. Karbonhidrat (glukoz, fruktoz, sakkaroz) agisindan zengin bir iiriin olan
balin igerisinde 200’den fazla bilesen bulunmaktadir. Iceriginde en fazla oranda glukoz
bulunmasina ragmen bal, aminoasitler, fenolik asitler, flavonoidler, enzimler, organik asitler,
mineraller ve vitaminler gibi yara iyilesmesini hizlandiran bilesenler agisindan da zengindir.
Balin yara iyilesmesindeki etkileri, otolitik debridman1 uyarma, yara iyilesme siiresini kisaltma,

yara kontraksiyonunu saglama, agriy1r azaltma, enfeksiyonu onleme, var olan enfeksiyonu
iyilestirme ve kotii kokuyu giderme olarak siralanabilir. Sonug olarak; bal yara yataginda anti-
inflamatuar, antibakteriyel ve antioksidan etki yaratarak yara iyilesmesini hizlandirmakta ve
ozellikle kronik yaralarin prognozunu iyilestirmektedir. Bu derlemede, mevcut literatiir
dogrultusunda balin kronik yara iyilesmesindeki etkisini arastirmak ve bu yaralara bakim veren
saglik profesyonellerine bal iceren iiriinler ve kullanimi hakkinda giincel bilgi saglamak
amaglandi.

Anahtar Kelimeler: Bal, kronik yara, yara bakimi, yara iyilesmesi

THE EFFECT OF HONEY ON CHRONIC WOUNDS

ABSTRACT

Honey has been used for chronic wound healing since ancient times. The antimicrobial
properties of honey were recognized in the 19th century and proved its role in healing infected
wounds in the mid-20th century. Although its use in modern medicine has decreased with the
widespread use of antibiotics, its application in wound treatment has resurfaced with the
emergence of antibiotic-resistant bacteria. Honey, a product rich in carbohydrates (glucose,
fructose, and sucrose), contains more than 200 components. Although honey contains mostly
glucose, it is also rich in wound-healing components, such as amino acids, phenolic acids,
flavonoids, enzymes, organic acids, minerals, and vitamins. Honey stimulates autolytic
debridement, shortens wound healing time, releases wound contraction, reduces pain, prevents
infections, cures existing infections, and removes bad odor. In conclusion, honey accelerates
wound healing and improves the prognosis of chronic wounds by producing anti-inflammatory,
antibacterial, and antioxidant effects in the wound bed. This review aimed to investigate the
effect of honey on chronic wounds based on the existing literature and to provide health
professionals with up-to-date information about honey-containing products and their use.
Keywords: Honey, chronic wound, wound care, wound healing,
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1. GIRIS

Giiniimiizde kronik yara tedavi yontemlerinde ¢esitlilik artmis olsa da dogal bir iiriin
olan bal, antiseptik ve antibakteriyel 6zelliginden dolay1 eski ¢aglardan beri yara tedavisinde
halen kullanilmaktadir (Topal Hanger ve Yilmaz, 2019; Nair ve ark., 2020). Karbonhidrat
(glukoz, fruktoz, sakkaroz) acisindan zengin bir {iriin olan balin igerisinde 200’den fazla bilesen
bulunmaktadir (Kuyucak ve ark., 2023). Iceriginde en fazla oranda glukoz bulunmasina ragmen
bal, aminoasitler, fenolik asitler, flavonoidler, enzimler, organik asitler, mineraller ve
vitaminler gibi yara iyilesmesini hizlandiran bilesenler agisindan da zengindir (Nair ve ark.,
2020; Senoglu ve Fenerci, 2021; Kuyucak ve ark., 2023). Stiimer, Misir, Asur, Cin, Roma, Hint
ve Antik cagda acik-kapali yaralarin ve enfekte yaralarin tedavisinde kullanildig1 bilinmektedir
(Topal Hanger ve Yilmaz, 2019; Senoglu Fenerci, 2021). Modern tibbin babas1” olarak bilinen
Yunan hekim Hipokrat, yara tedavisinde bal karigimlarini kullanmistir (Topal Hanger ve
Yilmaz, 2019). Ibn-i Sina (980-1037) tiim diinyada taninan ‘Tip Kanunu el-Kanun fit T1ib’ adl1
tip kitabinda, igeriginde bal bulunan ¢ok fazla recete yazmis ve 6zellikle ‘tapitma’ adiyla bilinen
bal ve un macunu karigimini yara sargisinda kullanmistir (Topal Hanger ve Yilmaz, 2019;
Senoglu Fenerci, 2021). Balin antimikrobiyal 6zelligi ilk kez Van Ketel (1892) tarafindan fark
edilmis ve enfekte yaralari iyilestirmedeki rolii ilk olarak 20. ylizyilin ortalarinda Avrupa ve
Amerika Birlesik Devletleri'nde (ABD) bildirilmistir. Sonraki yillarda antibiyotiklerin
kullanilmaya baslanmasiyla modern tipta kullanimi1 azalsa da antibiyotiklere direncli
bakterilerin ortaya ¢ikmasiyla yara tedavisinde kullanimi tekrar giindeme gelmistir (Oryan ve
ark., 2016). Ozellikle, Vankomisin Direngli Enterokok (VRE), Metisilin Direngli Stafilokok
Aureus (MRSA) ve Pseudomonas Aeruginosa enfeksiyonlardaki etkinligi balin yara
tedavisindeki 6nemini tekrar giindeme getirmistir (Topalan ve Aktas, 2010; Topal Hanger ve
Yilmaz, 2019). Yapilan ¢alismalarda da MRSA, Pseudomonas Aeruginosa ve Escherichia Coli
gibi antibiyotiklerin etkisiz kaldig1 yara enfeksiyonlarinda bile genis spektrumlu antimikrobiyal
aktivitesi gosterilmistir (Gethin ve Cowman, 2008; Naik ve ark., 2022; Mcloone ve ark.,2020).

Bu derlemede, mevcut literatiir dogrultusunda balin kronik yara iyilesmesindeki etkisini
arastirmak ve bu yaralara bakim veren saglik profesyonellerine bal ve kullanimi hakkinda
giincel bilgi saglamak amaglandi.
2. BALIN KRONIK YARA UZERINDEKI TERAPOTIK ETKISI

Viskoz bir sivi olanjole kivamindaki bal, yaranin iizerinde bakterilerin girisini
engelleyen ve yaray1 dehidratasyondan koruyan bir tabaka olusturmaktadir (Tashkandi, 2021).
Balin yiiksek glukoz igerigi, siviy1 subdermal dokudan yukar1 ¢eken daha yiiksek bir ozmotik
gradyan olusturmakta ve yarali bolgedeki hiicresel aktivite i¢in ek karbonhidrat kaynagi
saglamaktadir (Coskun ve ark., 2016; Tashkandi, 2021). Anti-inflamatuar, antioksidan, otolitik
debridman1 uyarici, agriy1 azaltici, enfeksiyonlar1 ve kotii kokuyu giderici, yara yatagini
nemlendirici ve yara kontraksiyonu saglayici etkileri ile yara iyilesme siirecini hizlandirmakta
ve hastanede yatis sliresini kisaltmaktadir (Yilmaz ve Aygin, 2020; Kuyucak ve ark., 2023).

Balin yara iyilesmesi lizerindeki modiilator etkisi, (1) inflamasyon, (2) proliferasyon ve
(3) maturasyon (yeniden sekillenme-remodelling) olarak isimlendirilen ii¢ donemde ele
alinmaktadir (Yilmaz ve Aygm, 2020; Bahari ve ark., 2022). Inflamasyon déneminde bal,
monositlerin  aktivitesini artirmakta ve inflamatuar siire¢lerin  baslatilmasinda ve

CONFERENCE BOOK Academy Global Publishing House 128




CONFER
5 ey,

S

giiclendirilmesinde ©6nemli rol oynayan inflamatuar sitokinlerin salinimin1 uyarirken,
notrofilleri, makrofajlar1 ve fagositozu da uyararak yara yatagindaki artik iiriinleri ve bakterileri
temizlemektedir (Oryan ve ark., 2016). Proliferasyon doneminde balin asidik yapisi,
granlilasyon dokusu olusumunu ve yara iyilesmesini uyaran bir mekanizma olan
hemoglobinden oksijeni agiga ¢ikararak yara yataginin oksijenlenmesini artirmaktadir (Oryan
ve ark., 2016; Bahari ve ark., 2022). Ek olarak, balda diisiik seviyelerde bulunan hidrojen
peroksit yara yataginda anjiogenezi, fibroblastik aktiviteyi ve epitelizasyonu uyarmakta (Oryan
ve ark., 2016; Bahari ve ark., 2022), balin yiliksek ozmotik basinci yara kenarlarini bir arada
tutarak yara ayrilmasini Onlemektedir (Bahari ve ark., 2022). Maturasyon ddneminde,
kolajenin yeniden sekillenmesine katki saglayarak skar dokusunu inceltmektedir (Bahari ve ak.,
2022; Papanikolaou ve ark. 2023). Basing yaralanmali hastalarla yapilan bir ¢alismada, bal bazli
yara bakim {irliniiniin, agr1 ve sizintiy1 6nemli 6lciide azalttigi, kotii kokuyu ve enfeksiyonu
ortadan kaldirdigi, otolitik debridman sagladigi, saghikli graniilasyon dokusunu
belirginlestirdigi ve yara bdlgesini gittikce kiigiilterek yeniden epitelizasyon sagladigi
saptanmistir (Papanikolaou ve ark. 2023). Nair ve ark. (2020) da, diyabetik ayak {ilserlerinde
bal bazl1 tibbi tiriiniin kotii kokuyu birkag giin i¢inde azalttigini ve enfeksiyonu 2-3 hafta i¢inde
kontrol altina aldigini; grantilasyon dokusu olusumunu, anjiyogenezi ve yeniden epitelizasyonu
uyararak, inflamatuar ve oksidatif stresi azaltarak ve besin saglayarak yara iyilesmesini
hizlandirdigini ve hastanin yasam kalitesini artirdigini belirlemistir.

3. BALIN ICINDEKI BILESENLERIN YARA UZERINDEKI ETKIiSI

Bal, igeriginde bulundurdugu, maddeler ve dogal 6zellikleri (asiditesi, hidrojen peroksit
icerigi, ozmotik etki, nitrit oksit, Bee defensin-1, metilglioksal v.b.) sayesinde, anti-inflamatuar,
antibakteriyel ve antioksidatif aktivite gostermekte, nemli bir yara yatagi olusturmakta, saglikli
graniilasyon dokusu olusumunu ve yeniden epitelizasyonu uyararak yaradaki rejeneratif siireci
hizlandirmaktadir (S1g, 2019; Combarros Fuertes ve ark., 2020; Papanikolaou ve ark., 2023).

Hidrojen Peroksit (H202): Bal arilari tarafindan nektara eklenen glukoz oksidaz
enzimi, orta derecede seyreltilmis balda aktive edildiginde glukoz ile reaksiyona girerek
glukronik asit ve H2Oz iiretir (Nair ve ark., 2020). Bu asit, hem antibakteriyel hem de giiglii bir
oksitleyici olup yara yatagin1 dezenfekte eder ve angiogenezde etkili olan endotelyal biiyiime
faktoriinii uyarir (Bahari ve ark., 2022). Yapilan bir ¢aligmada balin icerigindeki H202’in
katalaz ile uzaklastirilmasinin antibakteriyel potansiyelini 6nemli 6l¢lide azalttig1 belirlenmistir
degerlendirilmistir (Bucekova ve ark., 2014).

Osmolarite: Bal, yogun bir higroskopik (su tutucu) ve hiperosmolar nitelige sahip olup
antibakteriyel etkisinin de bu osmotik etkiye bagli olabilecegi bildirilmistir (S1g, 2019).
Ozmotik basing, bakterilerde osmotik stres yaratarak i¢indeki suyun kaybina neden olur ve
susuz kalan bakteri hiicresi biiyllyemez ve c¢ogalamaz (Combarros Fuertes ve ark.,
2020). Osmotik basing bakterilerin biyofilm olusturma yetenegini de etkilemektedir (Proaio
ve ark., 2021). Ek olarak yiiksek osmolarite, doku 6demini azaltmakta ve yara iyilesmesinde
rolii olan hiicrelerin beslenmesini saglamaktadir (S1g, 2019).

Asidite: Kronik yaralarda pH diizeyinin yiikselmesi ile alkali bir ortam olusmakta ve
enfeksiyon riski artmaktadir. Ciinkii bakterilerin cogunlugu diisiik pH seviyelerinde hayatta
kalamazken, alkali ortamlarda kolayca ¢ogalabilir (Topal Hanger ve Yilmaz, 2019). Balda,
glukronik asit, biitirik, sitrik, formik, fumarik, asetik, propiyonik, maleik, malik, glioksilik,
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oksalik, laktik ve siiksinik asitler dahil olmak iizere otuz ikiden fazla organik asit bulunmaktadir
(Combarros Fuertes ve ark., 2020). Bu organik asitlerin varligi nedeniyle bal, diisiikk pH degeri
(3,2 ile 4,5 arasinda) ile enfeksiyonlar i¢in elverigsiz bir asidik ortam olusturmaktadir (Si1g,
2019; Combarros Fuertes ve ark., 2020).

Nitrik Oksit (NO): Bal, yara iyilesmesinde dnemli rolii olan nitrik oksit igermektedir
(Al-Waili, 2003).  Nitrik oksit, vazodilatasyonu, antimikrobiyal aktiviteyi ve damar
gecirgenligini artirarak, biiylime faktorlerinin salinmasini, anjiyogenezi, inflamatuar hiicrelerin
kemotaksisini ve kollajen sentezini uyarark yara iyilesmesinin inflamatuar ve proliferasyon
asamalarint hizlandirmaktadir (Topal Hanger ve Yilmaz, 2019; Yilmaz ve Aygin, 2020).

Fenolik Asitler ve Flavonoidler: Fenolik bilesikler, bitkilerin esas olarak biyotik ve
abiyotik strese ve oksidatif hasara kars1 korunmak i¢in sentezledigi en biiyiik ikincil metabolit
gruplarindan biri olup, nektar yoluyla bala aktarilmaktadir (Combarros Fuertes ve ark., 2020).
Balda bulunan fenolik bilesikler balin antimikrobiyal ve antiinflamatuar etkilerinde anahtar rol
oynamaktadir (Yilmaz ve Aygin, 2020; Combarros Fuertes ve ark., 2020). Bir ar1 iiriinii olan
bu proteinler, antibakteriyel aktivitede onemli rol oynayan H2O: iiretiminde de etkilidir
(Bucekova ve ark., 2014; Yilmaz ve Aygin, 2020).

Art Defensin -1: Arn hemolenfinde bulunan ve tiikiiriik bezlerinde firetilen bir
antimikrobiyal peptittir (AMP) ve arinin bagisiklik sisteminin bir parcasini olusturmaktadir
(Combarros Fuertes ve ark., 2020). Yapilan ¢alismalar her balda bulunmadigini, manuka ve
kanuka gibi ballarda bulundugunu gostermistir (Kwakman ve ark., 2011; Noori ve ark., 2013;
S1g, 2019). Kwakman ve ark., (2011), Art defensin-1’in balin bakterisidal etkisinde ana
faktorlerden biri oldugunu bildirmistir. Defensin-1, gram pozitif ve gram negatif bakteriler
dahil olmak iizere farkli mikroorganizmalara kars1 aktivite gostermekte; ancak ¢oklu ilaca
direncli bakterilere karsi etkinligi, balda bulunan konsantrasyonu ile sinirli goriinmektedir
(Combarros Fuertes ve ark., 2020).

Metilglioksal (MGO): Metilglioksal, 1,2-dikarbonil pargalanma iiriinii olup, balin
nonperoksit antibakteriyel niteligini olusturmaktadir. Manuka balinda bulunan antibakteriyel
bilesik olarak tanimlansa da diger bal ¢esitlerinde de (narenciye, okaliptiis, akasya, kestane,
thlamur, ormangiili, ¢ilek) bulundugu bildirilmistir (Combarros Fuertes ve ark., 2020).

4. SONUCLAR VE DEGERLENDIRME

Bal, yara tedavisinde, 6zellikle kronik yaralarin tedavisinde, giivenli, maliyet etkin ve
yararl1 bir biyomateryal oldugu kanitlanmis en eski yara bakim iiriinlerinden biridir. Eski
caglardan giintimiize kadar etkin olarak kullanilmis olan bal, anti-inflamatuar, antioksidan,
antibakteriyel, otolitik debridmani uyarici, yara yatagini nemlendirici ve yara kontraksiyonu
saglayici etkileri ile yara iyilesme siirecini hizlandirmaktadir. Yara bakiminda kullanilacak
balin dikkatle secilmesi, fizikokimyasal 6zelliklerinin degerlendirilmesi ve glivenli kullanimini
garanti etmek icin gama ile sterilize edilmesi gerekmektedir. Gliniimiizde Amerikan Gida ve
Ilag Idaresi (U.S. Food and Drug Administration-FDA) tarafindan onaylanan tibbi bal igerikli
yara bakim tirlinleri kullanilmaktadir. Saglik profesyonellerinin bu iiriinleri, 6zelliklerini ve
kullaniminda dikkat edilmesi gereken noktalar1 bilmesi hasta giivenligi i¢in 6nemlidir.

5. GENEL DEGERLENDIRME VE SONUCLAR
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Eski caglardan beri yara tedavisinde alternatif bir tedavi olarak kullanilan bal, yara
yataginda anti-inflamatuar, antibakteriyel ve antioksidan etki yaratarak yara iyilesmesini,
ozellikle zor iyilesen kronik yaralarin iyilesmesini hizlandirmaktadir. Amerikan Gida ve Ilag
Idaresi (FDA) balin kronik yara tedavisinde kullanimini1 onaylamistir. Kronik yarali hastalara
bakim veren saglik profesyonelleri, balin yara iizerindeki etki mekanizmasini ve bal igeren
bakim drlinlerini bilmeli ve bu iriinlerin  kullanildigi  yaralarda iyilesmeyi
degerlendirebilmelidir. Ek olarak saglik profesyonelleri yapacaklart kanit temelli caligmalar ile
balin yara iyilesmesindeki etkisine yonelik literatiire katki saglamalidir.
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OZET

fletisim bireylerin algilamalarmi ve yargilarmi kapsayan karmasik bir siirectir. Hemsireler
bakim verdikleri saglikli veya hasta cocuklarla ile etkin bir sekilde iletisim kurmak
durumundadir. Ayrica ebeveynleri de bu iletisim becerilerini gelistirme konusunda
desteklemeli ve giiclendirmelidir. Boylece etkili iletisim yoluyla ¢ocuk ve addlesanlarin
sagliginin gelistirilmesi ve korunmasi siirecinde onlar1 destekleyebilir ve etkili bir hemsirelik
bakimi sunabilirler. Cocuklarda iletisim siirecini birgok faktor etkiler. Cocuklarin gelisim
donemleri ve yaslar1 onlarin iletisim ydntemlerini ve becerilerini etkileyen en Onemli
faktorlerdendir. Okul cocugu ve addlesanlar ¢cevresindeki bireyler ile iletisimlerini baglatma ve
siirdiirme konusunda isteksiz olabilirler. Ozellikle hastalik ve hastaneye yatma siiregleri onlarin
ice ¢ekilmesine, hemsireler ve hekimler ile iletisimlerini kisitlamasina neden olabilir. Oysa
saglik personeli iletisim yoluyla okul ¢ocugu ve addlesanlardan hastalik siireci, yasadiklari
duygular, planlari, egilimleri ve niyetleri ile ilgili onemli bilgiler alabilirler. Bu bilgiler, okul
cocugu ve adolesanlara yonelik sunacaklar1 saglik hizmetlerini planlamada ve gelistirmede
saglik personeline yol gosterici olabilir. Daha kaliteli bir akim sunmak i¢in daha iyi bir iletisim
gerekliliginden yola ¢ikilarak hazirlanan bu makalede okul ¢cocugu ve addlesanlar ile yaratici
iletisim teknikleri tanimlanmustir.

Anahtar Kelimeler: Iletisim teknikleri, Okul Cocugu, Addlesan, Hemsire

ABSTRACT

COMMUNICATION WITH SCHOOL CHILDREN AND ADOLESCENT
Communication is a complex process that involves individuals' perceptions and judgments.
Nurses must communicate effectively with the healthy or sick children they care for. In
addition, parents should support and strengthen these communication skills. Thus, they can

support children and adolescents in the process of improving and protecting their health through
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effective communication and provide effective nursing care. Many factors affect the
communication process in children. Children's developmental stages and ages are the most
important factors affecting their communication methods and skills. Schoolchildren and
adolescents may be reluctant to initiate and maintain communication with individuals around
them. Illness and hospitalization processes may cause them to withdraw and limit their
communication with nurses and physicians. However, through communication, healthcare
personnel can obtain important information from schoolchildren and adolescents about the
disease process, the emotions they experience, their plans, tendencies and intentions. This
information can guide healthcare personnel in planning and developing the healthcare services
they will provide for school children and adolescents. In this article, which was prepared based
on the necessity of better communication to offer a better-quality stream, creative
communication techniques with school children and adolescents are defined.

Key Words: Communication techniques, School children, Adolescent, Nurse

1. GIRIS
Kisiler arasi iliskiler insanoglunun bir 6zelligidir ve biz farkinda olarak veya olmayarak stirekli
iletisimde bulunuruz. Hislerimizi, diisiincelerimizi ve fikirlerimizi bilingli ya da bilingsiz bir
sekilde, sozel ya da s6zel olmayan yollardan siirekli paylasiriz (Ciiceloglu 2021; Ozcan 2018).
Bir ¢ocukla iletisime gegmek yetiskinle iletisime gegmekten farklidir. Cocuklar duygu ve
diisiincelerini yetigkinler gibi ifade edemezler. Cocuklar dili kendilerine 6zgilin bir sekilde
kullanirlar (Yavuzer 2020). Eger, yetiskinler (ebeveynler, hemsireler, Ogretmenler vb.)
cocuklarla etkin bir sekilde iletisime ge¢mek istiyorlarsa cocuklari anlamayi1 basarmak
durumundadirlar. Cocuklarin duygu ve diisiincelerini ifade etmelerine yardim etmek icin
alternatif teknikler kullanmak gerekebilir (Cavusoglu 2022; Betz et al., 1994). Cocuk
hemsirelerinin de hasta ya da saglikli ¢cocuklar ve onlarin aileleri ile etkili bir sekilde iletisime
gecmesi onlara sunacagi bakimin kalitesini artiracaktir (Balzer-Riley, 2023; Alkhagani, 2022).
Ancak c¢ocukla iletisim konusu 06zel iletisim becerilerini ve tekniklerini gerektirir. Pediatri
hemsirelerinin ¢ocuk ve addlesanla iletisimde karsilagtiklart dnemli giicliikleri vardir ve bu
giicliikleri azaltmak i¢in genellikle ebeveyn ile iletisime gegmek gibi bir yanilgiya diigmektedir
(Kim ve Chae 2023). Hemsirelik tigiincii sinif 6grencilerinin Cocuk Saglig1 ve Hastaliklar
Hemsireligi Dersi’nin klinik uygulamasinda iletisim becerilerinin degerlendirilmesi amaciyla
yiiriitiilen bir calismada 6grenciler klinik uygulamada sinirli, gergin, ajite 6zellikteki ¢ocuk ya

da ebeveyn ile iletisim kurmakta zorlandiklari bulunmustur (Gegkil et al. 2021). Pediatri
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hemsirelerinin ¢ocuklarla iletisim konusundaki deneyimlerini ortaya cikarmak amaciyla
ylriitiilen bir caligmada, pediatrik bakimda dengeli bir yaklasim ile ikili (hemsire ve ¢ocuk) ve
tcli (hemsire-ebeveyn-cocuk) iletisim kanalinin olusturulmasinin 6nemi ortaya ¢ikmistir
(Sabetsarvestani and Gegkil, 2024). Bu ¢aligma ayni zamanda, pediatri hemsirelerinin etkili
iletisimini gelistirmek icin sozlii ve sOzsiliz yontemlerin es zamanli olarak kullanmasina ve
pediatri linitelerindeki hemsirelerin iletisim becerilerinin gelistirilmesine yardimci olunmasina
vurgu yapmistir (Sabetsarvestani and Gegkil, 2024).

Bu makalede 6zellikle okul cocugu ve addlesan ile iletisimde kullanilabilecek iletisim teknikleri
izerinde durulacaktir.

Cocuklarin iletisim sekilleri bireysel 6zelliklerinden, ailesel 6zelliklerinden, ¢evreden ve
gelisim diizeyinden etkilenir (Ciiceloglu 2021; Hockenberry, et al., 2017; Yavuzer 2020). Aile
icindeki durumlar ¢ocugun gelisimi i¢in olduk¢a dnemlidir ve ¢ocuk aile i¢inde kendine 6zgii
bir iletisim stili gelistirir. Cocuk, aile iginde baskalari ile etkileserek, kendilik kavrami gelistirir
ve olaylarla nasil bag edecegini 6grenir. Ailelerin iletisim modeli, ¢ocugun iletisim modelini
onemli sekilde etkilediginden hemsire aileyi degerlendirerek ¢cocugun iletisim stilini anlamay1
basarabilir (Cavusoglu 2022; Betz et al., 1994; Hockenberry, et al., 2017).

Ebeveynlerin ¢ocuklarina yonelik tutumlart ¢ocuklarin iletisim modelini yapilandirir.
Evde duygusal yakinlik ve ilgiden yoksun olan ¢ocuklar disarida asir1 ilgiden hoslanabilirler ve
baskalarinin dikkatini cekmek isteyebilirler. Aile i¢inde ebeveyn-¢ocuk, kari-koca ve kardesler
arasindaki siirtiismeler, kardesler arasindaki siirekli bir rekabet aile ici iliskilerini olumsuz
etkileyebilir ve bu durum ¢ocugun iletisim modeline yansiyabilir. Aile igi iligkilerinde sikinti
yasayan bir cocuk, ev digindaki iliskilerinde de zorlanabilir (Ozcan 2018; Hockenberry, et al.,
2017; Yavuzer 2020). Yetiskin otoriteli bir evde biiyiiyen, kendisinden s6z dinlemesi beklenen,
aile i¢i problemlere ve kararlara katilmasina izin verilmeyen, cesaretlendirilmeyen bir ¢ocugun
bagimli bir rolde olmasi ya da karar vermeye isteksiz olmasi da kaginilmazdir (Ciliceloglu 2021;
Doékmen 2023; Yavuzer 2020). Cocuk ve ailesiyle iletisimde bu 6zelliklerin dikkate alinmasi,
cocuk ve ailelerin gereksinimlerine gore ¢esitli iletisim tekniklerinin kullanilmasi etkin iletisimi

saglamada 6nemli rol oynar (James et al., 2013).

2. COCUKLA ILETISIM ILKELERI
e Cocukla iletisimin temel prensibi cocukla konusmak ve onu dinlemek icin zaman

ayirmaktir.

CONFERENCE BOOK Academy Global Publishing House 135




CONFER
5 ey,

S

Cocuklarla konusurken acele etmeden ve giivenli bir ses tonu ile yaklasmak iletisimi
kolaylastirir. Yetigkinlerle birlikte olmak ¢ocuklar icin sikint1 kaynagi olabilir. Cocuklarin
kendilerine ait fikirleri vardir ve 6nemli hissedilmeye gereksinim duyarlar. 6 yasindaki bir
cocugun bile saglik hakkinda bir yetigkin kadar fikri oldugu ve saglik sorunlarini
konusabildigi belirtilmekte ve ¢ocuklara fikirlerinin sorulmasinin énemi vurgulanmaktadir
(Betz et al., 1994; Hockenberry, et al., 2017). Cocuklarin yetiskinlerden farkli olarak “kabul
gormeme” nedeni ile degil de “Onemsenmeme ve gérmezden gelinme” nedeni ile {iziintli
yasadiklarini ileri siiriilmektedir (James ve ark. 2013; Hockenberry ve ark. 2024). Cocuklar
kendilerini ilgilendiren kararlarin verilmesine katilmali, onlarin duygu ve diisiincelerinin
onemli oldugu ve dikkate alindig hissettirilmelidir.

Ayrica ¢ocugu dinleyerek ve konusma firsati vererek dnemli oldugu hissi desteklenebilir.
Hemsireler cocugu ve aileyi selamlama, endiselerini dile getirmesi i¢in tegvik etme ve umut
sunma gibi teknikleri kullanabilirler (Isangula et al. 2022). Hemsirelerin ¢ocuklar1 ve
ebeveynlerini aktif olarak dinlemesi, ilgi gostermesi, “evet”, “anliyorum”, “baska”, “peki”
gibi kisa ifadeler ile onlar tesvik etmesi de iletisimin siirdiiriilmesi i¢in énemlidir (Osei
Appiah et al., 2022; Grahn et al. 2016). Hatta bazen sessiz kalinmasi ve sessizligin
kullanilmasi, arasira bas sallama gibi yontemler de etkili iletisim yOntemleri olarak
hemsireler tarafindan kullanilmaktadir (Osei Appiah et al., 2022).

e Cocuklarla iyi bir iliski kurmak icin giivenilir ve diiriist olunmalidyr.

Yetiskinler ¢ocuklara kars1 farkinda olmadan diiriist davranmayabilirler. Genellikle
yetiskinler c¢ocuklar1 incitmek istemedikleri icin dogruyu tam olarak sdylememe
egilimindedirler (Ozcan 2018). Cocugun sorusuna dogru cevap vermek diiriist bir
yaklagimdir. Ornegin; enjeksiyonun acitip acitmadiimi soran bir ¢cocuga “evet” demek
diiriist bir yaklasimdir. Ancak, “evet, biraz canin yanacak, fakat ¢ok cabuk gececek ve ben
senin yamnda olacagim” gibi ¢ocuga giiven verici bir agiklama yapmak gerekir (Cavusoglu
2022). Cocuga dokunma, anlayisl bir yiiz ifadesi ve birkag¢ kelimelik basit bir aciklama
cocuga sdylenen “evet” i tolere etmesini kolaylastirir. Hemsire, cocugun yaninda kaldigi ve
cocukla iletisimi siirdiirdligli slirece durum rahatsiz edici olsa bile ¢ocuk dogruyu
kabullenebilir (Betz et al., 1994; Hockenberry, et al., 2017). Cocuk hemsireleri ¢ocuk ve
ailesiyle 1yi bir iletisim kurmak i¢in onlarin gilivenini kazanmak i¢in stratejiler
gelistirmelidir (Kim ve Chae 2023). lyi bir pediatri hemsiresi cocugun saglik durumu yaninda

davraniglarini ve iletisim tazrini tantyan, giivenilir ve diiriist yaklasan hemsiredir (Grahn et
al., 2016).
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o  Miimkiin oldugunca ¢cocuga secenekler sunulmali ve tercih hakki verilmelidir.

Bu cocugun kendisini dnemli hissetmesini ve kontrol duygusunu kolaylastirir.
Ornegin; ¢ocugun iki tane ilac1 varsa ¢ocuga “pembe ilact mi énce almak istersin yoksa
turuncuyu mu?” gibi sorularla segme firsat1 verilerek, hemsirenin kontroliinden ziyade
cocugun kontrol duygusu yasamasi saglanabilir. Cocugun tercih hakki olmadiginda segenek
sunulmasi aldatici bir davranistir ve gocugun kendini giivensiz hissetmesine neden olur
(Cavusoglu 2022; James ve ark. 2013; Hockenberry, et al., 2017).

o Cocukla iletisimde ¢cocugun kendini giivende hissetmesi icin disiplin gereksinimi
vardur.

Cocugun kendini giivende hissedebilecegi bir disiplin ortami ¢ocuk i¢in yararlidir.
Cocuga higbir sinirlama getirmemek cocuk i¢in giivensizlik yaratir ve ¢cocugun toplumdan
yalitilmasina neden olur. Cocuklar yetiskinlerin disiplinini stirekli test ederler. Bu nedenle
cocuga uygulanan disiplin tutarli ve diizenli olmalidir. Sinirlamalar yerinde ve zamaninda
uygulanmali, ¢cocugun benligine degil davraniglarina yonelik olmalidir (Hockenberry ve
ark. 2024; Yavuzer 2020).

o [letisimde dokunma duygulu bir yaklasimdr.

Cocuklart kendilerinin istegini dikkate almadan oksamak, 6pmek veya kucaklamak
cocuklar tarafindan tehdit edici bir davranis olarak algilanabilir. Bir yetiskinin ¢ocugu
aniden kucaklamasi ¢ocuk icin sikint1 verici olabilir. Yetiskinler ¢ogu zaman iyi niyetle
yaptiklar1 eylemlerin uygun olmadiginin farkina varamayabilirler. Cocukla iletisimde
(cocugun istegini dikkate alarak) dokunma etkin iletisim kurma yolu olarak kullanilir. Bu
yaklagim ¢ocuga sayg1 gosterildigini ifade eder ve ¢ocuga kendine saygi duymayi ve benlik
kavramm 6gretir (Hockenberry ve ark. 2024; Ozcan 2018; Hockenberry, et al., 2017).
Hemsireler okul cocugu ve addlesanlar ile iletisimde yas ve cinsiyet faktoriinii géz oniinde
bulundurarak omuzuna dokunma gibi sozsiiz iletisim yontemlerini kullanabilir (Carter et
al., 2021) Cocuga yumusak bir ses tonu ile yaklagmak ve sert olmaktan kaginmak énemlidir
(Isangula et al., 2022; Chong and Abdullah, 2017).

e Cocukla iletisimde ¢ocugun gizlilik hakk: kabul edilmeli ve korunmaldir.

Cocuk ¢ok kiigiik bile olsa onun bireyselligine saygi duyulmalidir. Bu 6zellikle okul
cag1 ve adolesan doneminde onem kazanmaktadir (Yavuzer 2020; Hockenberry, et al.,
2017) Cocuklar bir¢ok nedenle kendilerine 6zgii bir diinyaya ihtiya¢ duyarlar. Cocuklar,
kendilerini giivende hissetmek ya da sikintilarindan uzaklagsmak i¢in hayal diinyasina

siginma ihtiyaci hissederler. Cocuk i¢in bireysellik bir haktir. Ornegin; bir addlesanin kapiy1
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acip-agmama hakki vardir. Adolesanla iletisimde emir vererek kapinin agilmayacagini
anlamak 6nemlidir (D6kmen 2023; Hockenberry, et al., 2017; Yavuzer 2020).
e Cocukla etkin bir iletisim icin onun duygularina saygi gostermek énemlidir.
Cocuklar duygularin1 kontrol etmeyi, diisiincelerini sézciiklerle ve eylemlerle ifade
etmeyi biiyiidiikce 6grenirler. Cocuklarin 6zellikle de addlesanlarin duygusal durumlarinin
hizli degistigini kabul etmek gerekir. Duygulara saygi gostermenin anlami c¢ocugun
yaralandiginda aglamasina ya da engellendiginde kizmasina, 6fkelenmesine izin vermektir.
Bunun anlami ¢ocugun yikict ya da zarar verici olmasina izin vermek demek degildir.
Cocugun davranis modelinde saldirgan eylem varsa bu saldirganlik yapici oyun, olumlu
sOzel iletisim veya problem ¢6zmeye yonlendirilmelidir. Burada amag, cocugun duygularini
kontrol etmekten ziyade, cocugun kendi duygularini kontrol etmesini 6grenmesidir (Ozcan
2018; Hockenberry, et al., 2017; Yavuzer 2020).
Cocukla iletisimde ani ve hizli ilerlememek gerekir.

Cocugun korkular1 varsa iletisimde saldirgan olabilir. Cocuklarin yeni bir gevreye
alismak ve kontrol etmek icin zamana ihtiyaglart vardir. Cocugun yabanci korkusu varsa,
cocugun bulundugu ortamda 6ncelikle ebeveynle konugmak ve ebeveyn araciligi ile gocuga
asama yaklagsmak daha etkili olacaktir. Bu yaklasimda ebeveynle konusurken ¢ocuga kisa
bir bakis atmak, konusmalarda ¢ocuga gonderme yaparak yavasca yaklasmak yararh
olabilir. Ebeveynin gézden kaybolmasi cocugu korkutabilir, bu nedenle ebeveynin ¢ocugun
goriis alaninda olmasina dikkat edilmelidir (Hockenberry ve ark. 2024; Hockenberry, et al.,
2017). Okul ¢ocugu ve addlesana 6nemli oldugunu hissettirmek i¢in saygi gosterilmesi ve
oncelikle onlarin kendileriyle konusulmasi daha uygundur (Cavusoglu 2022; James ve ark.
2013). Hemsirelerin ¢ocuklarla iletisimi giiclendirmek igin iletisimde giilimseme (Carter
ve ark., 2021), sabirli olmasi1 (Osei Appiah et al., 2022), cocuga misafir, prens/prenses gibi
davranma (Isangula et al., 2022), bilinci bir sekilde neseli ve daha nazik bir tavir sergileme
ve sakin olma (Chong ve Abdullah, 2017) gibi stratejileri kullandiklarini ve ise yaradigini
ifade etmislerdir.

o Cocukla iletisimde gioz-goze temas kuracak gekilde bir pozisyon almak gerekir.

Cocugun boyu iletisimde dezavantaj yaratabilir. Cocuklar s6zel olmayan iletisime
olduk¢a duyarlidir. Konusanlarin yiiz ifadesi 6nemli ipuglar1 vereceginden ¢ocukla ayni
seviyede olmak, g6z temasi kurmak ve esitligi vurgulamak 6nemlidir (Isangula et al., 2022;

Osei Appiah et al., 2022; Carter et al., 2021). Bu davranis, ¢ocukta daha biiyiik biriyle esit
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oldugu hissi yaratir ve mesaj alisverisini kolaylastirir (Ciliceloglu 2021; Hockenberry, et al.,
2017; Yavuzer 2020).

Cocukla iletisim, bu ilkeler dogrultusunda ve cocugun gelisim diizeyi dikkate alinarak
saglanmalidir. Cocukla konusurken ifadeler agik, kelimeler basit ve climleler kisa olmalidir.

Degisik iletisim teknikleri ile olumlu ifade yapilar1 kullanilmalidir.

3. OKUL COCUGU VE ADOLESANLA iLETiSIMDE KULLANILAN TEKNiKLER
Cocukla iletisimde cocugun gelisimsel diizeyi, deneyimleri ve kisisel degeri dikkate

alimmalidir. Bir ¢ocugun diisiincelerinin yapisi, diisiincelerini hatirlamasi ve fikirlerini

sozciiklerle ifade edebilme yetenegi ¢cocugun konusma siirecine katilmasina yardim eder.

Eger konusma cocuklarin sozciik ve diisiinme yeteneginin iizerinde ise ¢ocuklar hemen

sikilirlar.

I. Cocuk-Yetiskin Konusmasinda Sorularin Kullanimi

Cocukla yetiskin iliskisinde c¢ocuklar genellikle soru bombardimanina tutulurlar.
Cocuga sorulan sorular genellikle;

“kag yasindasin?”

“hangi siniftasin?”

“okulu seviyor musun?” gibi sorulardir.

Ancak, cocuklara firsat verilirse daha iiretici bir konugsma gergeklestirilebilir. Soru
sorma bilgi elde etmek icin kullanish bir tekniktir. Cocuga sorulan sorular ¢ocuk icin
anlasilir olmali, duygularinin ifadesine izin vermeli ve ¢ocugun ilgisini ¢ekmelidir.

Kapali uglu sorular kisa cevaphidir. Ag¢ik uglu sorular ise ¢ocugu diisiinmeye ve
diistincelerini ifade etmeye tesvik eder. Bu sorularin dogru cevabi yoktur ve c¢ocuga
diisiincelerini paylasma firsat1 verir. A¢ik uglu sorulara “bilmiyorum” ya da omuz silkme
gibi cevaplar geliyorsa ¢ocuk soruyu anlamamis olabilir, giivensizlik hissediyor olabilir
veya ¢ocugun soruyu cevaplayacak deneyimi olmayabilir. Asagidaki 6rnek bir ¢ocuk ve
ebeveyn arasinda bir miize gezisi ile ilgili kisa bir diyalogdur.

Ebeveyn - Bugiinkii gezin nasildi?

Cocuk - Oh, iyi
Ebeveyn - Eglenceli miydi?
Cocuk - Evet

Ebeveyn -Ne yaptin?
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Cocuk - Yiiriidiim ve oradaki seylere baktim
Ebeveyn -Ne tiir seyler
Cocuk -Bilirsin eski seyler.

Bu tiir sorular, her iki tarafinda sikildig sikict bir konusmayla sonucglanir. Daha ilgi
¢ekici bir konusma ic¢in ¢ocugun bilissel ve sosyal yetenegini kullanabilecegi stratejilerle
hareket etmek gerekir. Cocugu konugmaya tesvik edecek stratejiler su sekilde ifade edilebilir:

1- Yonlendirme stratejileri
2- Giiclendirme stratejileri
3- Bilgi verme stratejileri
4- Destekleme stratejileri

5- Sonuglandirma stratejileri

1-Yonlendirme stratejileri: Cocugu belli bir konu hakkinda diisiinmeye yonlendiren soru ve
aciklamalardir.

2-Giiclendirme stratejileri: Cocugu daha uzun bir aciklama yapmaya yonelik harekete
gecirmeyi saglayan ifadelerdir.

a. Diisiinme stratejileri: Cocugun bir durum hakkinda daha ayrintili agiklama
yapmasina ve nedenlerini agiklamasima yardim eden ifadelerdir. Bu ifadeler
cocugun konugmasini takiben kullanilir ve konusmay1 uzatmay1 saglar.

b. Odaklasma stratejileri: Bir resim, olay veya bir deneyime iliskin ¢ocugun
aciklamalarimi gelistirmek i¢in ¢ocugun konuya odaklagsmasini saglayan ifadelerdir.

c. Kontrol etme stratejileri: Konugmalar1 yeniden gézden gecirmesi i¢in ¢ocuga
yardim eden ifadelerdir (6rn. “Oh! Gerg¢ekten mi?”).

3-Bilgi verme stratejileri: Cocuk bilgi almaya hazir ise ¢ocuga bilgi vermeyi saglayan
ifadelerdir.
4-Destekleme stratejileri: Cocugun soylediklerinin daha dikkatli dinlenmesiyle, ¢ocugu daha
fazla konusmaya tesvik edecek ifadelerdir. Bu stratejiler “ger¢ekten mi? ”, “giizel”, “baska”,
“evet” gibi sozel ifadeler olabilir. Uygun bir ses tonuyla ¢ocugun sdyledigi seylerin
yorumlanmas1 veya duraksama da ¢ocugu konusmaya tesvik edebilir.
e 5-Sonuclandirma stratejileri: Kapanis igin tartigmanin ana konusunu belirten
ifadelerdir. Cocukta anlasildig1 ve kabul edildigi hissi birakmak énemlidir. Bu stratejiler

cocukla iletisimde anlatma, mantikl1 diisiinme, tahmin etme ve baskalarinin
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diisiincelerini anlama gibi degisik alanlarda kullanigli olabilir (Betz et al., 1994;
Hockenberry, et al., 2017).
I1. 3. Sahis Teknigi
Bu teknik duygu ve diisiincelerin 3. sahisin kelimeleriyle ifade edilmesidir. Bu teknik
cocugun duygularina iliskin direk soru sorulmasindan daha az tehdit edicidir. Bu teknikte soyle
bir ifade kullanilabilir;
“Bazen, insan hasta oldugunda kendini iizgiin hissedebilir veya baskalarina ofkelenebilir.”
Boyle bir ifadeyi takiben sessiz kalinabilir veya “sen hi¢ oyle hissettin mi?” gibi bir
ifadeyle ¢ocuk konusmaya tesvik edilebilir.
Boyle bir ifade karsisinda ¢ocuk;
e ifadeyi kabul edebilir ve duygularmi konusabilir,
e ifadeyi reddedebilir ya da
e Sessiz kalabilir.
Akran grubu aktiviteleri, ¢ocugun aktivitelerinin iyi bir gostergesidir. Bu teknik
kullanilarak cocugun aktiviteleri hakkinda fikir edinilebilir.
Or / “Hig sigara ya da alkol kullanan arkadasin var mi?” gibi bir soruyla ¢ocugun
aligkanliklar1 hakkinda fikir edinilebilir.
Ayrica, hemsirenin bdyle bir yontemi kullanmasi ebeveynlerin de degisik iletisim teknikleri
kullanmay1 6grenmesine yardim edebilir (Hockenberry ve ark. 2024; Hockenberry, et al.,
2017).
I1I. Tepkileri Kolaylastiric1 Teknikler
Bu teknikler dikkatli dinleme, hislerini diistinme ve bunu ifade etmeyi saglar.
Karsidakini anlamaya ¢aligan ve yargilayici olmayan bir tekniktir. Tepkileri kolaylagtirma

teknigi su sekilde kullanilabilir;

Or/ SeN oo ClnKi....cooooeeoeeee,
Or / “Hastaneye gelmekten nefret ediyorum” diyen bir ¢ocuga;
“Sen mutsuzsun ¢linkii yapilan islemlerden hoslanmiyorsun” gibi kolaylastiric1 teknikler
kullanilarak ¢ocukla iletisime gegilebilir (Cavusoglu 2022; Hockenberry, et al., 2017).
IV. Oykii Anlatma Teknigi
Cocugun korku veya engellenme duygularim1 farkina varmadan hikaye yolu ile ifade

etmesini saglayan bir tekniktir. 3. tekil sahis teknigi ile birlikte kullanilabilir. Ornegin:
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Cocuktan “hastanede olmak nasildir” gibi bir 0ykii anlatmasi istenebilir ya da resimdeki
bireylerini konusma yerlerini doldurmalari istenebilir.

Ozellikle okul ¢ag1 cocugu ve addlesanlarm duygu ve diisiincelerini ifade etmesinde
kullanish bir tekniktir (James ve ark. 2013; Hockenberry, et al., 2017). Hemsireler ¢ocukla
iletisimde hikaye anlatma yontemini siklikla kullanmaktadir. Son yillarda teknolojik geligsmeler
ve ¢ocuklarin teknolojiye ilgisinin artmasi1 nedeniyle dijital hikaye anlatma yontemi de siklikla
hemsireler tarafindan kullanilmaktadir. Hemsireler iletisimde etkili bir yontem olan dijital
hikayeleri hasta bakimi alaninda, ebeveyn ve c¢ocuk egitiminde, arastirmalarda ve ¢ocuk
V. “Eger olsayd1” Sorular1 Teknigi

Bu teknikte kullanilan ifadeler tehdit edici degildir ve ileride karsilasabilecegi tehlikeli
durumlara yonelik basetme becerileri 6gretmeyi saglar. Cocugun problem ¢dzme tekniklerinin
ve belli durumlarda gosterecegi tepkilerin anlasilmasini saglar (Hockenberry, et al., 2017).

Or : “Eger hasta olsaydin ve hastanede yatsaydm.............. 7

“Seni okuldan almak i¢in yabanci biri gelseydi ve annenin hasta oldugunu
soyleseydi........ ”
VI. 3 Dilek

Cesitli konularda, ¢ocugu konusmaya tesvik etmek i¢in kullanilabilen bir yontemdir (James
ve ark. 2013; Hockenberry, et al., 2017).
Or : “Diinyada sahip olmak istedigin ii¢ sey olsayd, neler olurdu” vb. gibi
VII. Rating Skalalar

Ozellikle biiyiik ¢ocuklart konusmaya tesvik etmek ya da duygu ve diisiincelerini ifade
etmesine yardim etmek i¢in uygun bir tekniktir. Cocuga bir durum karsisinda nasil hissettigini
sormak yerine skalalar kullanilabilir.
Or: Agn, iizgiinlikk, mutluluk gibi duygularm degerlendirilmesi igin kullanilan skalalar vb.
ornek olarak verilebilir (Cavusoglu 2022; Betz et al., 1994; Hockenberry, et al., 2017).
VII. Kelime Oyunu

Cocuga bir kelime soylenir ve ilk aklina gelen seyi sdylemesi istenir. Cocugun yasantisiyla
ilgili anahtar sozciikler segilmelidir. Ornegin; cocuk hastanede ise saglik, hastane, igne,
ameliyat gibi sozciikler segilebilir (Hockenberry, et al., 2017).
IX. Bosluk Doldurma

Bu teknik o6zellikle okul cagi ve adodlesanlar icin duygu ve diisiincelerin ifadesinde

kullanish bir yontemdir.
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Or : Okulla ilgili en SeVAiFim SEY.......coeveveveveeeeeeeeeeeeeeeeeeeee e, dir.
Okulla ilgili en sevmediZim SEY .....cceevvuveeecrieeeiieeeiieeeiee e dir.
EN YT Y88ttt dir.
Ebeveynlerimin en sevdigim yONi........cccceeveerieeciienieeniienieeneenene. dir.
Ailemde bir seyi degistirmek isteseydim..........cceecveevueeniernieennnnnne. olurdu.
Yapmayi1 istedigim fakat yapamadiZim $€Y.......ccceevveerreeenieennnnnnnns dir.
Kendimle ilgili en sevdigim $EY .....ccceevvvreverieeriiieeiieeeiee e, dir.
vb. gibi.

Cocukla iletisimde mektup, kompozisyon yazma, resim ¢izme ve oyun gibi sozel

olmayan iletisim teknikleri de oldukc¢a yararlidir (Hockenberry, et al., 2017).

4. SONUC

Hemsirenin bakim verdigi ¢ocuk ve aile iiyelerine ulasabilmesi, onlarin tepkilerini,
diisiincelerini anlayabilmesi dolayisiyla bu anlayisi ile elde edecegi verileri analiz ederek
kaliteli bakim verebilmesinin temel kosulu iletisimdir. Ayn1 zamanda hemsirenin hastayla
kurdugu iletisim ve bu yolla hastay1 anlamasi hasta bireyin kendini “degerli bir kisi” olarak
algilamasini ve kendini giivende hissetmesini saglar (Ozcan 2018). Cocuk hemsirelerinin
cocugu ve ailesini tanimak, onlarin bakim gereksinimlerini belirlemek ve etkin bakim

amacina ulasabilmesi i¢in ¢ocukla etkin iletisim kurmasi dnemlidir.
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OZET

Yenidogan dliimlerine yol acan saglik sorunlarinin giderilmesi i¢in temel yenidogan bakimi ve
hasta yenidoganlara ise yenidogan ya da yenidogan yogun bakim {initelerinde kaliteli saglik
hizmeti saglanmasi ile miimkiindiir. Yenidogan yogun bakim iinitelerinde (YYBU) prematiire
ve miadinda dogan bebekler yatarak tedavi edilmekte, tibbi bakim ve destek saglanmaktadir.
YYBU’de bakim alan bebekler gerek saglik sorunlarmin dogasi1 geregi gerekse invazif veya
noninvazif saglik bakim destekleri nedeniyle agr1 deneyimlemektedir. Yenidoganlarda agr
fizyolojik, davranigsal ve ndrogelisimsel etkilere ve yasam boyu sonuglara yol acabilmektedir.
Bu nedenle yenidoganlarda hastaliktan veya prosediirlerden kaynaklanan agrinin yonetilmesi
ve opiod yoksunlugunun onlenmesi kritik 6lgiide 6nemlidir. Yenidoganlarda agriy1 ve buna
bagli toksik stresi en az indirmek i¢in agrinin dogru degerlendirilmesi ilk adimdir. Agriy1
degerlendirmede altin standart bireyin 6z bildirimidir. Ancak yenidoganlarin fiziksel, biligsel
ve davranigsal gelisimlerinin tam olmamasi nedeniyle agrinin degerlendirilmesi oldukca
zordur. Bu nedenle YYBU'lerde agriy1 degerlendirmek i¢in, yenidoganlarda gdzlemlenebilir
birincil reaksiyonlardan biri olarak yiiz 6zelliklerinin ifadesine dayanan klinik olcekler
gelistirilmistir. Bu Olgeklerin  kullanim1  kolay degildir ve yorumlamasi da standart
yapilamamaktadir. Bu zorluklar yenidogan bebeklerin agrisinin dogru olarak degerlendirilmesi
icin bilim insanlarim1 teknoloji ve yapay zeka kullanilmasina yoneltmistir. Bu g¢alismada
yenidoganin agr1 degerlendirilmesinde yapay zeka ve teknolojik yaklasimlar kullanilan
caligmalar incelenmistir. Sonug¢ olarak bu konudaki ¢aligmalarin ¢ok sinirli ve yeni oldugu,
otomatik agr1 degerlendirme uygulamasinin heniiz saglanamadigi, bunun i¢in daha ¢ok boyutlu
ve orneklemlerin oldugu daha fazla ¢aligmaya gereksinim oldugu goriilmiistiir.

Anahtar Kelimeler: Yenidogan Bebek, Agri Degerlendirme, Yapay Zeka, Hemsire

ABSTRACT

It is possible to eliminate the health problems that cause neonatal deaths by providing basic
neonatal care and quality healthcare services to sick newborns in neonatal or neonatal intensive
care units. In neonatal intensive care units (NICU), premature and full-term infants are treated
as inpatients and medical care and support are provided. Infants receiving care in the NICU
experience pain both due to the nature of their health problems and due to invasive or non-
invasive health care supports. Pain in infants can lead to physiological, behavioral and
neurodevelopmental effects and lifelong consequences. Therefore, managing pain from illness
or procedures in infants and preventing opioid withdrawal is critically important. Correct
evaluation of pain is the first step to minimize pain and associated toxic stress in infants. The
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gold standard for assessing pain is individual self-report. However, it is very difficult to evaluate
pain due to the incomplete physical, cognitive and behavioral development of neonates.
Therefore, clinical scales have been developed to assess pain in NICUs, based on the expression
of facial features as one of the primary observable reactions in neonates. These scales are not
easy to use, and their interpretation cannot be standardized. These challenges have led scientists
to use technology and artificial intelligence to accurately assess newborn infants' pain. In this
study, studies using artificial intelligence and technological approaches in neonatal pain
assessment were examined. As a result, it has been seen that the studies on this subject are very
limited and new, automatic pain assessment application has not been achieved yet, and more
studies with more multidimensional and samples are needed.

Key Word: Newborn Infant, Pain Assessment, Artificial Intelligence, Nurse

1. GIRI

Siirdﬁriilebili? kalkinma amagclarindan “Saghk ve Kaliteli Yasam” amaci saglik ve kaliteli
yasami her yasta gilivence altina almayr hedeflemektedir. Bu hedefe ulasmadaki en 6nemli
stratejilerden birisi yasami gilivence altina almayi1 hedefleyen yenidogan ve cocuklarin
Onlenebilir ~ Oliimlerinin  azaltilmast  ve  yasam  kalitesinin  siirdiiriilmesidir
(https://www.kureselamaclar.org/, https://turkiye.un.org/tr/sdgs). Cocuk sagliginin en énemli
gostergelerinden biri olan ¢cocuk dliimlerinin azaltilmasina yonelik 1990 yilindan bu yana ¢ok
onemli kiiresel ilerlemeler kaydedildi. Yenidogan 6liimleri ¢ocuk Oliimleri iginde dnemli bir
sorun olusturmaktadir ve yenidogan donemi sonrasindaki 5 yas altt 6liim oranindan daha
yliksektir. Biitiin ¢abalara ragmen 1990’dan 2022'ye neonatal dliimlerdeki diisiis diger yas
gruplarina gore daha yavas olmustur. Her giin yaklagik 6.300 yenidogan Oliimii
gerceklesmektedir ve bu 5 yasin altindaki tiim ¢ocuk Oliimlerinin yaklasik %47'sini
olusturmaktadir (WHO, 2024). Yenidogan oliimleri en fazla erken dogum komplikasyonlari,
dogumda asfiksi, travma ve konjenital anomaliler gibi nedenlerle meydana gelmektedir.
Yenidogan dliimlerine yol agan bu saglik sorunlarmin giderilmesi i¢in temel yenidogan bakimi
ve hasta yenidoganlara ise yenidogan ya da yenidogan yogun bakim {iinitelerinde kaliteli saglik
hizmeti saglanmasi ile miimkiindiir (WHO, 2024).

Yenidogan yogun bakim {initelerinde (YYBU) prematiire ve miadinda dogan bebekler yatarak
tedavi edilmekte, tibbi bakim ve destek saglanmaktadir. YYBU’de bakim alan bebekler gerek
saglik sorunlarmin dogasi geregi gerekse invazif veya noninvazif saglik bakim destekleri
nedeniyle agri1 deneyimlemektedir (Ertiirk ve Gegkil, 2023). Yenidoganlar hastanede kaldiklari
stire boyunda 300’den fazla agrili islemlere maruz kalmaktadir (Perry et al. 2018). Agri,
insanlar tarafindan deneyimlenen ve bir¢ok hos olmayan deneyim i¢in bir gosterge ve uyart
gorevi goren duyusal bir olgudur (Carlini et al. 2024). Yenidoganlarin agriy1 algilamadigina
dair 6nceki onyargilarin aksine ¢aligmalar yenidoganlarin agriy1 yetiskinler kadar algiladiklar
ve tepki olusturduklarmi gostermektedir. Ornegin 2015 yilinda yapilan bir ¢alismada agril
uyarana maruz kalan 10 bebek ve yetiskinin MR (Manyetik Rezonans) taramasi karsilastirilmis
ve yetigkinlerde aktif olan 20 beyin bolgesinin 18’inin yenidoganlarda da aktif oldugunu ortaya
koymustur (Goksan et al. 2015). Hatta bu ¢alismada bebeklerin beyinlerinin yetiskinlerin dortte
biri kadar giiclii bir uyarana maruz kaldiklarinda ayni seviyede tepki gosterdigi kanitlanmigtir
(Goksan et al. 2015). Yenidoganlarda agr fizyolojik, davranigsal ve norogelisimsel etkilere ve
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yasam boyu sonuclara yol agabilmektedir. Bu nedenle yenidoganlarda hastaliktan veya
prosediirlerden kaynaklanan agrinin yonetilmesi ve opiod yoksunlugunun Onlenmesi Kritik
Olciide onemlidir (WHO 2020; Perry et al. 2018). Yenidoganlarda agriy1 ve buna bagh toksik
stresi en az indirmek i¢in agrinin dogru degerlendirilmesi ilk adimdir (Salekin et al. 2021).

2. YENIDOGANLARDA AGRI DEGERLENDIRILMESI
Yenidogan agrisinin yonetilmesi yenidogan hemsirelerinin primer sorumluluklari arasinda yer

almaktadir. Yenidogan bebeklerde agri yoOnetimi Onleme, agrinin degerlendirilmesi,
farmakolojik ve nonfarmakolojik yontemler ile agriya miidahale edilmesi adimlarin1 gerektirir
(Perry et al. 2018). Agriy1 degerlendirmede altin standart bireyin 6z bildirimidir (Salekin et al.
2021). Ancak yenidoganlarin fiziksel, biligsel ve davranigsal gelisimlerinin tam olmamasi
nedeniyle agrinin degerlendirilmesi olduk¢a zordur. Bu nedenle YYBU'lerde agriy1
degerlendirmek icin, yenidoganlarda gozlemlenebilir birincil reaksiyonlardan biri olarak yiiz
ozelliklerinin ifadesine dayanan klinik 6l¢ekler gelistirilmistir ve yenidoganlarda 40’tan fazla
agr1 degerlendirme 6lgegi bulunmaktadir (Grunau et al. 1987; Lawrence et al., 1993; Krechel
ve Bildner, 1995; Carlini et al. 2024; Perry et al. 2018). Bu 6l¢ekler tek boyutlu veya ¢ok
boyutlu olabilmektedir. Tek boyutlu agr1 dlgekleri yiiz ifadesi, aglama oriintiisii ve viicut
hareketleri tek bir boyutun gériiniimiine odaklanmaktadir (Salekin et al. 2021). Tek boyutlu agri
Olgeklerine drnek olarak “Behavioral Indicators of Infant Pain (BIIP) (Holsti ve Grunau, 2007);
prematiire bebekler icin Liverpool Infant Distress Score (LIDS) (Morgan et al. 1996); preterm
bebekler icin Neonatal Pain Analyzer—ABC (Sisto et al. 2006); saglikli term bebekler igin
ABC pain scale ( Bellieni et al. 2005); hem term hem prematiire bebekler i¢cin Neonatal Facial
Coding System (NFCS) (Peters et al. 2003); Children's and Infant's Postoperative Pain Scale
(CHIPPS) (Biittner ve Finke et al. 2000) ve bebek ve ¢ocuklar i¢in Faces Legs Activity Cry
Consolability Pain Scale (FLACC) (Voepel-Lewis et al. 1997)” gésterilebilir. Cok boyutlu agri
olgekleri ise yiiz ifadesi, psikolojik bulgular, spontane aglama sesleri gibi gostergelerin birden
fazlasin1 ayn1 anda degerlendirir. Bu ¢ok boyutlu agri skalalar1 arasinda ise “prematiire bebekler
icin Pain Assessment Scale for Preterm Infants (PASPI) (Liaw et al. 2021); Neonatal Infant
Pain Scale (NIPS) (Hudson-Barr et al. 2002); Neonatal-Pain, Agitation and Sedation Scale (N-
PASS) (Hummel et al. 2008); Crying, Requires oxygen, Increased vital signs, Expressions and
Sleepless (CRIES) (Krechel ve Bildner, 1995); prematiire ve term bebekler i¢in Premature
Infant Pain Profile (PIPP) (Stevens et al. 2014); ve yenidogan, bebek ve cocuklar i¢in
COMFORT (van Dijk et al. 2000) 6lcekleri sayilabilir.

Agrmin  degerlendirilmesinde  Olgeklerinin - kullanimi,  agri  degerlendirmesini
standartlastirabilir, hemsireler ve diger klinisyenler arasinda tutarlilik saglar ve agri, stres veya
rahatsizligin varligma iliskin dogru bir 6l¢iim saglar. Bu olcekler yalnizca agriyr 6lgmekle
kalmaz, ayn1 zamanda bir yenidoganin agris1 lizerindeki farmakolojik ve nonfarmakolojik
tedavi miidahalelerinin etkisinin dogru bir sekilde tanimlanmasini da saglayabilir. Ancak
yenidoganlarda agr1 degerlendirilmesinde kullanilan Olgekler yenidoganin yiiz ifadesi,
aglamasi, solunum Oriintiisii, kollar ve bacaklarin pozisyonu, genel goriiniim, kalp hiz1 ve
oksijen satiirasyon diizeyi gibi subjektif kriterleri icermekte ve uygulayicilarda kafa karigikligi
ve tutarsizliklara neden olabilmektedir. Bu nedenle 6lgeklerin kullanimi zor olmakta ve rutin
degerlendirmede yeterince kullanilamamaktadir. Bagka bir deyisle bebegin viicut sicakligi, kalp
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hizi, solunum hizi ve satiirasyon diizeyi gibi kolayca ol¢lilememektedir ve bebegin agrisi
gozden kagabilmektedir. Dolayisiyla agrinin giderilememesi ve bebege zarar vermesi ile
sonuglanabilmektedir. Bu nedenle agrinin degerlendirilmesi i¢in YYBU’de kullanilan 6lgekler
stirekli olarak iyilestirilmeye ¢alisilmaktadir.

3. YENIDOGANLARDA AGRI DEGERLENDIRMESINDE YAPAY ZEKA
UYGULAMASI

Yenidoganlarda agr1 degerlendirilmesinin bu zorlu ve karmasik siireci bilim insanlarini arayisa
stirliklemigtir. Agr1 degerlendirmesinin daha kolay, dogru ve standart olabilmesi i¢in teknolojik
yaklagimlar kullanilmaya baslanmistir. Yenidogan agrisin1 degerlendirmede gorsel algiyi
ortaya c¢ikarmak icin yiliz ifadesi bilgisi kullanilan ¢alismalar mevcuttur (Carlini et al. 2024).
Bu calismalarda, yenidogan bebeklerin dinlenme halinde ve agrili islemler sirasinda cekilen
yliz goriintiileri saglik ve saglik disi profesyonellere izlettirilirken g6z izleme teknolojisi
kullanilarak gorsel veriler elde edilmeye ¢alisilmistir. Bu c¢alismalarda yiiz ifadesi analizine
dayali olarak yenidoganlarda agrinin varligini veya yoklugunu otomatik olarak belirlemek i¢in
hesaplamal1 yontemler ortaya ¢ikarilmistir (Brahnam et al. 2006; Heiderich et al. 2015; Zamzmi
et al, 2018; Zamzmi et al. 2019; Carlini et al. 2021). Bu hesaplamali modeller transfer
ogrenimini daha once genel goriintii tanima gorevleri igin egitilmis Evrisimli Sinir Aglarina
(Convolutional Neural Networks-CNNs) uygulamistir (Carlini et al. 2024).  Neonatal
Evrisimsel Sinir Ag1 (N-CNN), neonatal agr1 degerlendirmesi i¢in 6zel olarak tasarlanmis ilk
CNN calismas1 Zamzmi ve ark. (2018) tarafindan 6ne ¢ikarilmistir. Zamzmi ve ark. (2019),
daha bu galigmalarini state-of-the-art (SOTA) performansina ulastirmistir. Mobil cihazlara
dayali pratik neonatal agri degerlendirmesi ig¢in Zazmzi ve ark. (2019) tarafindan 6nerilen
teknolojik ¢oziim bu baglamda Aciklanabilir Yapay Zeka (eXplainable Artificial Intelligence -
XAI) tekniklerini uygulayan ilk ¢calismadir ve agrinin varliginin otomatik degerlendirmesi i¢in
ayirt edici yiiz 6zelliklerini (nazolabial olugun yiiz bélgeleri, burnun gevresi ve gozler gibi)
tanimlamaktadir. Bu bulgular saglik profesyonelleri tarafindan klinik uygulama sirasinda
kullanilan agr1 degerlendirme olgekleriyle benzer 6zellikleri icermektedir (Ertiirk ve Gegkil
2023, Soares et al. 2022; da Silva et al. 2023; Barros et al. 2021).

Zamzmi ve ark. (2018), transfer 6grenmeyi kullanarak yenidoganlarda agr1 ifadesinin taninmasi
i¢in bir ¢alisma yiiriitmiislerdir. Onceden egitilmis Evrisimsel Sinir Aglar1 (CNN'ler)
kullanilarak yapilan aktarim 6grenimi, farkli siniflandirma gorevleri i¢in goriintiilere basariyla
uygulamistir. Spesifik olarak, baslangicta yiiz tanima i¢in nispeten benzer bir veri kiimesi (VGG
Face) iizerinde egitilmis onceden egitilmis bir CNN'nin yan1 sira goriintii siniflandirmasi i¢in
farkli bir veri kiimesi lizerinde dnceden egitilmis CNN'lerden yararlanmiglardir. Elde ettikleri
sonuglar, CNN'i sifirdan egitmekten daha hizli ve daha pratik bir secenek olan transfer
ogrenmenin, yenidoganlarda agr ifadesinin taninmasi i¢in yararl 6zelliklerin ¢ikarilmasinda
kullanilabilecegini gostermistir. Zamzmi ve ark. (2019), sonraki ¢aligmalarinda ise Yenidogan
Evrisimli Sinir Ag1 6nermisler ve yenidoganlarin agrisin1 6ncekinden daha iy1 tanidigini ortaya
koymuslardir.

Brahnam ve ark. (2006), yenidogan yiiz goriintiilerinin makine siniflandirmasini arastiran ilk
caligmalardan olan ¢aligmalarinda, akut agrinin yenidogan yliz goriintiilerinin makine
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tarafindan taninmasina yonelik en son teknolojiye sahip ii¢ farkli yiiz siniflandirma teknigini
uygulamiglardir. Agrili islemlere maruz kalan yenidogan yiiz goriintiilerini analiz etmisler ve
smiflamislardir. Calisma sonucunda yiiz tanima teknolojilerinin yenido8an agr
degerlendirmesinde yararl olabilecegini diisiindiirmiistiir.

Heiderich ve ark. (2015), yiliz hareketlerini algilayarak yenidoganin girisimsel agrisini
belirlemeye yonelik bir bilgisayar yazilimi gelistirmisler ve yazilimin duyarlilik ve segiciligini
analiz etmislerdir. Yazilimin performansini belirlemek i¢in giinliikk bakim sirasinda agrili
islemlere maruz kalan 30 yenidoganin yiiz goriintiileri elde edilmistir. Yazilim tarafindan
tanimlanan ve analiz edilen 5644 goriintiiden 360 goriintii (bebek basina 12 adet) rastgele
secilmis ve yenidogan agrisin1 tanima konusunda deneyimi olan alt1 saglik uzmani tarafindan
degerlendirilmistir. Yazilimin, dinlenme durumunda nétr yiiz ifadelerini tespit etmede %85
duyarlilik ve %100 segicilik, yenidoganlarda islemden kaynaklanan agriy1 tespit etmede ise
%100 duyarlilik ve segicilik sergiledigi goriilmiistiir.

Carlini ve ark. (2024) yenidogan agri degerlendirmesiyle ilgili yiiz &zelliklerini
degerlendirmeyi amacladiklar ¢calismalarinda saglik profesyonelleri ve yenidogan ebeveynleri
tarafindan elde edilen yiiz bilgilerini toplamislardir.  Bu bilgileri yenidogan agn
degerlendirmesi tizerine egitilmis yapay zeka modellerinde uygulamislardir. Carlini ve ark.
(2024) bu caligmalarinda Yapay zeka tabanli bir model tarafindan ¢ikarilan en alakali yiiz
ozellikleri neler oldugunu, ayni yapay zeka tabanli modele uygulanan farkli XAl yontemlerinin
birbirleriyle uyumlu olup olmadigini, yapay zeka tabanli bir modelin, saglik ¢alisanlarinin ve

yenidogan ebeveynlerinin yiiz gorsel dikkatiyle uyumlu olup olmadigimi ve yiiz 6zelligi
cikarimini "ac1 var" ve "ac1 yok" uyaranlarina gore karsilastirirken modeller arasindaki uyumda
herhangi bir fark olup olmadigini aragtirmislardir. Carlini ve ark. (2024) ¢alismasinin sonuglari,
g0z izleme teknolojisi ve XAl teknikleri tarafindan olusturulan puanlama maskelerinin agriy1
yenidoganin yiiz ifadesi yoluyla degerlendirdigini, bu yontemlerin insan ve makine modelleri
tarafindan gergeklestirilen karar verme siireglerini anlamak i¢in uygun oldugunu
gostermektedir. Sonuglar, her iki makine modelinin (VGG-Face ve N-CNN) biiyiik ol¢iide
yenidoganin yiiz 6zelliklerinden bilgi ¢ikardigini, ancak her model ¢iftinin ve XAl yonteminin
kendi karar verme siirecini sundugunu gostermistir. Genel olarak VGG-Face, "agrili"
goriintiileri analiz ederken esas olarak alin, gozler, burun ve agza odaklanirken, "agrisiz"
gorlntiileri degerlendirirken kaglar aras1 bolge, burun ve agiz gibi daha merkezli bolgelere
odaklanmaktadir. N-CNN makine modeliyle ilgili olarak, her iki XAI yontemi de "agn"
goriintiilerini degerlendirirken en alakali yiiz bolgesinin agiz oldugunu 6ne siiriiyor. Carlini ve
ark. (2024) calismalar1 sonucunda, XAI yontemlerinin etkili kullanim1 ve yorumlanmas: ve
daha da Onemlisi goriintiiniin hangi bdlgelerinin yapay zeka modellerinin karar verme
stirecleriyle gergcekten alakali oldugu konusunda endiseleri arttirdigini ifade etmisler ve
sonuclarin yapay zekanin gercek klinik durumlarda giivenli ve glivenilir kullanimi konusunda

bilgisayar bilimcileri ve genel olarak bilim camiasi i¢in bir uyarict olduguna vurgulamislardir
(Carlini et al. 2024).
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4. SONUC

Sonug¢ olarak yenidogan agrisinin degerlendirilmesinde yapay zeka uygulamalarinin
kullanilmas1 i¢in yiiriitilen c¢alismalar heniiz sinirlidir. Ayrica bu caligmalarda kullanilan
gorsellerin etnik koken, gestasyonel hafta, dogum sonrasinda bebegin yasi, dogum kosullar1 ve
saglik durumundaki farkliliklara iliskin ¢esitlilik eksikligi nedeniyle yaygin olarak kullanimina
heniiz gelemedigimizi sOyleyebiliriz. Ayrica yenidoganda agrinin degerlendirilmesine yonelik
yapay zeka destekli yiiriitiilen bu ¢aligmalarda ¢ogunlukla yiiz goriintiileri kullanilmasi da bu
caligmalarin  diger bir smrhiligint  olusturmaktadir. Ciinkii  Yenidoganda agrinin
degerlendirilmesinde yiiz ifadesinden baska viicut hareketleri, aglama siddeti ve yasam
belirtileri gibi coklu ydntemler kullanilmaktadir. Ote yandan, agriy1 dlgecek ideal bir aracin agr1
siddetinin tedavi gerektirdigi noktay1 belirtmesi olacaktir. Mevcut teknolojiler ile gelistirilen
yazilimlar ve yapay zeka modellerinin agrinin varligini tespit edebilmektedir. Ancak agrinin
yogunlugunu tespit edememekte ve hangi siddetteki agrida hangi miidahalelerin
(nonfarmakolojik veya farmakolojik) yapilmasi gerektigini belirtmemektedir. Mevcut yazilim
ve yapay zeka modellerinin bir diger sinirliligi da daha ¢ok akut veya prosediirel agrili islemlere
maruz kalan yenidoganlarin goriintiilerini kullanmalaridir. Oysa YYBU’de yatan bebeklerin
mekanik ventilasyon, oksijen tedavisi, hastaligin bulgusu vb. gibi nedenlerle kronik agrilardan
muzdarip olduklarint biliyoruz. Kronik agri durumlarinin degerlendirilmesine yonelik
caligmalara da gereksinim bulunmaktadir. Yapay zeka heniiz agriy1 otomatik olarak tespit
edememektedir. Yenidoganin dogal hareketi sirasinda ve farkli 1s1k yogunluklarinda test
edilmesi gerekmektedir (Heiderich et al. 2023). Otomatik agr1 degerlendirilmesi i¢in hasta
basinda kullanilabilecek, hassas, spesifik, duyarli ve pratik bir uygulama gelistirilmesine halen
gereksinim vardir.

Yenidogan agrisinin yapay zeka ile degerlendirilmesine yonelik gelecek calismalar mevcut
caligmalarin bu sinirliliklarini ve ulasilan ilerlemeleri dikkate alarak planlanmalidir. Yenidogan
agr1 degerlendirmesi daha gercekc¢i senaryolarn kullanildigi, yiiz bilgilerine odaklanmanin
yaninda viicut postiirii, ses/aglama, satlirasyon diizeyi ve yasam bulgular1 gibi agn
gostergelerini de dikkate alan ¢aligmalar subjektif olan yenidoganda agri1 degerlendirmesini
daha objektif ve kolay hale getirebilir. Yenidoganin agrisinin saglikli degerlendirilmesi agrinin
yonetilmesinin ilk asamasidir. Bu g¢alismalar bebegin agr1 hafizasi ve travma olusumunu
azaltmaya ve yasam Kkalitesini yiikseltmeye katki saglayacaktir. Yenidoganda agr
degerlendirmede yapay zeka kullanilmas1 hakkinda ebeveynler de 6zellikle klinik karar alma
stirecinde saglik personelinin yerini almasi degil, ancak yardimci bir arag olarak kullanilmasinin
onemli oldugunu diisiinmektedir (Racine et al. 2024). Saglik personeli de ebeveynler ile benzer
sekilde yenidoganlarda agr1 degerlendirilmesinde yapay zeka uygulamasinin potansiyel
faydalara sahip oldugunu ancak saglik personelinin yerini almak seklinde degil de karar
siireglerine yardime1 bir uygulama seklinde kullanilabilecegini diisiinmektedir. Ote yandan
YYBU ortaminda yapay zeka uygulamasi kullaniminin yapisal, etik ve metodolojik hususlara
dikkat cekmislerdir (Racine et al. 2024).

Son olarak, teknolojinin su anda geldigi en son nokta olan yapay zeka, 6zellikle ortak klinik
karar almay1 gerektiren yenidogan yogun bakim gibi karmagik bakim ortaminda giderek daha
yaygin ve etkili bir sekilde kullanilmaya dogru hizla ilerlemektedir. Yapay zeka yenidoganlarda
kigisellestirilmis bakimin saglanmasi, 6liim riskinin tahmin edilmesi, sepsis riskinin kestirimi
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ve erken saptanmasi, optimum solunum destegi yontemleri analizi, ndbet analizi, onlenebilir
ilag vb. hatalarin azaltilmasi gibi alanlarda kullanim1 giderek yayginlasacaktir. Yenidogan
bakiminda yapay zeka potansiyelinin tamamini kullanmak ve yayginlasmak i¢in saglik bakim
personelleri arasinda dijital okuryazarhigin yayginlasmasi ve disiplinlerarasi igbirliklerine

ihtiyac vardir.
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OZET

Aliiminyum malzemelerin ve alagimlariin daha hafif olmasi, 1s1 ve elektrik iletkenliginin daha
iyi olmasi, mukavemetleri ve korozyona karst direnglerinin yiiksek olmasi ve en Onemli
ozelliklerinde birisi de %100 geri doniistiiriile bilmesi nedeni ile tercih edilmektedir. Gida
endiistrisi, kimya endiistrisi, gemi ve otomotiv yapim endiistrisi, makine ve cihaz yapimlarinin
yaninda, mimari alanda ve insaat sektoriinde kullanim alanina sahiptirler. Gelisen teknoloji ile
kaynakli birlestirme seklinde endiistride sik kullamlmaya baslamistir. TIG kaynak yontemi
ekonomik olmasi ve kaynak sonrasi ilave bir islem gerektirmemesi nedeni ile daha sik tercih
edilmektedir. Bu g¢alisma da 5754 Aliiminyum malzemelerin TIG kaynak yontemi ile
birlestirilmistir. Belirlenen amper degerlerinde yapilan kaynak islemleri sonrasi test numuneleri
cekme testine ve egme testine tabii tutulmustur. Malzemelerin farkli bolgelerinden vickers
olarak sertlikleri 6l¢lilmiis ve raporlanmistir. Ayrica birlestirme sonrasi esas metal, ITAB ve
kaynak metalinin mikro ve makro yapilar incelerek sonuglar karsilastirilmis ve raporlanmastir.

Anahtar Kelime: Al 5000 serisi, TIG kaynagi, mekanik 6zellikler, mikroyap1

1. GIRIS

Aliiminyum metali neredeyse %100 geri doniistiiriilebilmesi sayesinde bu metalin ekolojik
olarak ne kadar onemli bir 6zellige sahip oldugunu gosteriyor. Yasanabilir bir diinya igin,
ozellikle de gelismis iilkelerde 1980’lerde doruga ulasan ¢evre korumaciligi ve ¢evreyi en az
kirletecek ve daha az enerji tiikkete bilen sekilde kullanimi, aliiminyumu diger malzemelere gore
daha avantajli hale getirmekte. Aliiminyum sahip oldugu bu 6zellikler nedeniyle sanayideki bu
gelismelere uygun bir ortam saglamistir. [1] Aliminyum ve alagimlari; hafiflikleri, iyi 1s1l ve
elektriksel iletkenlikleri arttirilmis mukavemetleri ve korozyona karsi direngleri nedeniyle gida
endiistrisi, kimya endiistrisi, gemi ve otomotiv yapim endiistrisi, makine ve cihaz yapiminin

yaninda, mimari alanda ve ingaat sektoriinde kullanim alanina sahiptirler ve bu 6zellikleri
sayesinde mithendisler ve tasarimcilar tarafindan tercih edilen malzemeler haline gelmistir. [2]

Aliiminyumun saglamlig ile sik bir gériiniime sahip olmasi ve eloksal kaplama ile gerek dogal
gerekse renkli kaplama yapilabilmesi veya lake ile kaplama yapilabilmesi aliiminyumun mimar
ve miihendisler i¢inde insaat sektoriinde zengin segenekler sunmaktadir. Insaat sektdriinde;
aliminyum ekstriizyon, yassi-iirlinler ve dokiim triinleri kapi/pencere dogramalari, cephe/gati
kaplamalari ve aksesuarlarin yapiminda kullanilir. [3] Ayrica aliiminyum ve alagimlart imalat
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sanayinde, gida ve kimya sanayinde, elektrik-elektronik sektoriinde, tarim, enerji, ulagim ve
ingaat sektoriinde giderek artan miktarlarda kullanilmaktadir. [4]

Cizelge 1. Aliiminyumun Kullamim Alanlarina Gére Dagilimi [5]

Insaat %25
Ulasim %24
Ambalaj %15
Elektrik/Elektronik %10
Genel Miihendislik %9
Mobilya, ofis esyalar1 %06
Demir ¢elik, metalurji %3
Kimya ve tarim iirlinleri sanayi %1
Diger %7
TOPLAM %100

Aliiminyum ve alasimlarinin kaynaginin ¢elik malzemelerden farkli olmasini saglayan
ozellikleri bulunmaktadir. Asagida bahsedilen durumlar aliiminyum kaynagi acisindan dikkat
edilmesi gereken ve kaynak kalitesini etkileyen etmenlerdir. [6]

» Yiizeyde olusan aliiminyum oksit tabakast,

» Yiiksek 1s1l iletkenligi,

> Yiiksek 1s1l genlesme katsayist,

» Ergime sicakligina yaklagtik¢a renk degisimi gostermemesi

Magnezyum alasimlarinda (5xxx grubu) ana bilesen elementi magnezyumdur. Magnezyum
orani arttikca sertlik ve mukavemet artar, fakat siineklik azalir. [7]
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Gorsel 1. Mg-Al Alasim Sisteminin Aliiminyumca Zengin Kismim1 Gésteren Faz Diyagram [7]

Diisik Magnezyum (%2-4) igerikli malzemelerin dokiilebilirlik &zellikleri, magnezyumu
yliksek olanlara (%7-12) kiyaslandiginda daha diisiiktiir. Yapi icerisindeki Mg orani arttikga
otektik yap1 azalir. Silisyum bu olumsuz 6zelligi gidermek i¢in en iyi yontemdir ancak mekanik
ozellikleri etkileyerek gevrekligi arttirir. Plastik deformasyon ile homojenizasyon islemini
hizlanmaktadir. Mikroyapi1 igerisinde belirli miktardaki otektik yapilarin yer almasi ve 1s1l islem
sonrast daha yiikksek mukavemetlere sahip olabilmesi Al-Mg alasimlarinin kaynakl
birlestirmede ¢ok siklikla kullanilmasini saglar. Ancak dendritler aras1 bolgede segregasyonun
artmasina sebep olan elementlerin bulunmasi kaynak bélgesinin gevrekligini ve kirilma
egilimini arttirir. [8]

TIG (tungsten inert gaz) kaynak yontemi, elektrik ark kaynak yonteminin daha ileri taginmis
halidir. Bu kaynak yontemiyle, diger kaynak yontemlerine nazaran daha istiin 6zelliklerde
kaynak dikisleri elde edilir. TIG kaynaginda ark, tungsten elektrod ile parca arasinda serbestge
yanar ve argon, helyum veya bunlarin karisimindan olusan karisim gazi ergiyen metal lizerinde
koruyucu bir tabaka olusturur. [9]

TIG Kaynak Yonteminin Avantajlar

1- Tig kaynak yontemi ile kaynatilan malzemelerde kaynak dikisi temiz ve kaynak bolgesinin
mukavemetli diger kaynak yontemlerine nazaran daha iyidir.

2- Kaynak iglemi sonras1 kaynak dikislerine ekstra bir islem yapmaya gerek yoktur.

3- Bu kaynak yonteminde 1sidan etkilenen bolge kiigiik oldugundan ¢arpilma ¢ok az olur.

4- Kullanilan tor¢ diger kaynak yontemlerine nazaran hafiftir ve rahat calisma olanagi saglar.
5- Yatay, dikey veya tavan pozisyonunda kaynak yapmaya olanak saglar. [10]

TIG Kaynak Ydnteminin Dezavantajlari

1- T1g kaynak yonteminde saglikl1 bir kaynak yapabilmek i¢in koruyucu gaza ihtiyag vardir.
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2- Acik alanlarda bu kaynak yonteminin kullanimi1 zordur.

3- Kaynak yapilacak yiizeyin kir yag ve oksit gibi tabakalardan arindirilmis olmasi gerekir.
4- Yapilan kaynak islemi sonrasinda kimyasal yap1 diizeltilemez.

5- Kesit kalinlig1 fazla olan malzemelerin kaynaginda bu yontem ekonomik degildir.[11]

2. DENEYSEL CALISMALAR

Bu deneyde 5xxx serisi aliiminyum plakadan uygun 6lgiilerde kesilerek TIG kaynak ydntemi
ile birlestirilmesi gergeklestirilmistir. Kaynak islemi esnasinda amper degeri hari¢ tiim
parametreler sabit tutulmus ve degisen amper degerlerine karsi kaynak islemi sonrasi
malzemede meydana gelen mikro yapt ve mekanik 6zelliklerdeki degisiklikler gézlemlenerek
raporlanmistir. Kaynak islemi i¢in 4mm kalinliginda aliiminyum malzemeler kullanilmistir.

Kullanilan bu malzemenin kimyasal analizi agagida yer almaktadir.

Cizelge 2. 5754 Aliiminyum Malzeme Kimyasal Analizi (12)

Malzeme | %Fe %Si %Cu | %Mn | %Mg | %Zn | %Ti %Cr %Al

AA5754 | <0,40 |<0,10 |<0,10 |<0,5 2,6- <0,20 |<0,15 |<0,30 |95,75
3,6

Gorsel 2. Tig Kaynak Yontemiyle Birlestirilen Plakalar

Tig kaynak yontemi ile birlestirme isleminde kullanilan plakalar 150*125*4 mm seklindedir.
Kaynak islemleri tamamlanan pargalar cekme ve egme testlerine tabi tutulmus ve mikro ve
makro yapilar1 incelenmis ve vickers olarak sertliklerine bakilarak raporlanmistir.

2.1 Cekme Deneyi
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Tig kaynak yontemi ile birlestirilen ilgili test numuneleri, ISO 6892-1 standartlarinda, islemesi
yapilarak istenilen standart hale getirilmistir. Numuneler mitech marka WDW-100 model
cihazda c¢ekme testine tabii tutulmustur. 20mm/dk hizla c¢ekme islemine tabi tutulan
numunelerin test islemi esnasinda elde edilen verileri kaydedilerek raporlanmistir.

2.2 Egme Deneyi

Egme deneyi i¢in ilgili test numuneleri TS EN ISO 5173de belirtilen standartlar dogrultusunda
hazirlanmistir.. Egme islemi, test numelerinin hem kok kismina, hem kep kismina ayri ayri
uygulanmistir. Bu deney uygulamasi Utest marka UTC-4870 model cihaz ile yapilmistir

2.3 Makroyap1 ve Mikroyap1 Deneyleri

Mikro yap1 incelemelerinin yapilabilmesi i¢in Tig kaynak yontemi ile birlestirilmis olan ilgili
test numuneleri bakalite alinabilmesi i¢in uygun boyutlarda kesilerek, bakalit kaliplara
yerlestirilmistir. Mikro ve makroyapi incelemeleri i¢in zimparalama islemi yapilmis ve sirastyla
kabadan hassasa dogru 120-220-320-400-600-800-1000 ve son olarakda 2500 kumluk
zimparalar kullanilmistir. Son olarak parlatma ve daglama islemi yapilarak numuneler inceleme
icin hazir hale getirilmistir. Ilgili numunelerin ITAB bélgesi, esas metal kisminin ve kaynak
metali kisminin mikro ve makroyapilari incelenmistir.

Gorsel 3. Bakalite Allnan Test Numuneleri

2.4 Mikro Sertlik

Ilgili test numunelerinin sertliginin tespiti icin metkom marka DUROLINE-LV model serlik
ol¢lim cihaz kullanilmigtir. Bu 6lglim islemi 3mm araliklarla 1000gr yiikleme yapilarak
yapilmistir. Esas metal bolgesi, 1s1 tesiri altinda kalan bolge ve kaynak metali bolgesinde elde
edilen veriler raporlanmistir.

3. SONUCLAR VE DEGERLENDIRME

3.1 Cekme Test Sonuclar
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Farkli amper degerlerinde kaynatilarak ¢ekme test islemine tabi tutulan numuneler 150A de
kaynatilan par¢a kaynak bolgesinden, 170A ve 190A de kaynatilan parcalar ise ITAB
bolgelerinden kopmustur.

150A de TiG kaynak ydntemi ile birlestirilen test numunesi 12,22kN luk bir yiike dayanabilmis
%4,125 uzama gostermis ve ¢ekme dayanimi 160,98 Mpa olarak tespit edilmistir.

170A de birlestirme yapilan test numunesi maksimum 17,84 kNluk yiike maruz kalmis ve
%16,562 uzama gostermistir. Bu parcalarin ¢gekme mukavemeti 234,01 olarak dl¢iilmiistiir.

190A de kaynakli olarak birlestirilen parcalar ise ¢ekme testinde maksimum 17,77kN’luk bir
yiikleme yapilabilmis ve bu yilikleme sonucu elde edilen uzama miktart %16,912 ve ¢ekme
mukavemeti 230,93 Mpa dir.

Cekme test islemine tabii tutulan ilgili numunelerin ¢ekebildikleri ylik miktarlari, bu yiike
karsilik meydana gelen % uzama degerleri, parcalarin cekme mukavemetleri ve alt akma ve tist
akma degereleri gorsel 3 de yer alan tabloda goriilmektedir. Bu veriler 1s1gindan elde edilen
gerilim-zaman grafigide gorsel 3 de yer almaktadir.

N Diameter Fm FeH Fel Lo Fm ReH Rel A L1
e mm Kl Kl 1N mm WP WP MPa % mm
1 19'22*3' 12. 22 6. 91 6. 91 20 160.98 | 91.03 | 91.03 |4. 125000\ £05mm
5 19'22*3' 17. 84 15 14. 85 80 234.01 | 196.76 | 194.79 16'506250 605m
3 19'22"’3' 17.77 | 13.30 | 13.% 20 330,93 | 174.01 | 175. 44 16'901250 605mm
Stress(MPa)-Time(s)
300.0-
1 [AA]150A
o
250.0- 2 [AA]170A
200.0-
2
= 1500-
i
&
100.0-
50.0-
0.0-

1 1 I 1 I I 1 I 1 1 1 1 1 1 1 1 1
00 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 80.0
Timelx)

Gorsel 4. ilgili Test Numunelerinden Elde Edilen Veriler

3.2 Egme Test Sonuclar
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Test oncesi hazir edilen numuneler 3 noktali egme islemine tabii tutulmus ve her bir amper
degeri i¢in hem kok kismindan hem de kep kismindan ayr1 ayr1 egme islemi yapilmistir.

150A de birlestirme islemi yapilan parcanin kep kisminda beklenen veriler elde edilirken, kdk
kisminda yapilan egme esnasinda kopma meydana gelmistir. 170A ve 190A de birlestirilen
parcalarin hem kok hem de kep kisminda test sonrasi herhangi bir catlak, yirtilma veya
stireksizlige rastlanmamustir.

3.3 Makroyapi1 ve Mikroyapi Deney Sonuclari
3.3.1 Makroyapi1 Deney Sonuglari

150A, 170A ve 190A de TIG kaynak yontemi ile birlestirme islemleri yapilan test
numunelerinin makro yapilar1 incelendiginde kaynak damla goriintiilerinin istenildigi gibi
ortaya ¢iktig1 goriilmiistiir. Numunelerin her biri i¢in parametreler sabit tutulmus ve sadece
amper degerlerinde degisiklik yapilmustir.

Gorsel 5 (a), (b), (c) de elde edilen goriintiilerde esas metal - ITAB bolgesi — kaynak metali
gecislerinin net olarak goriildiigii anlasilmaktadir. Bu goriintiilerde bolgeler aras1 gecislerin
yant sira ve kaynak dikis ylikseklikleri ile kaynak genislikleri ve parcalarin kok kisminda

meydana gelen nufuziyetler goriilmektedir.

Gorsel 5(a). 150A Makro Yap1 Goriintiisii Gorsel 5(b). 170A Makro Yap1 Goriintiisii

Gorsel 5(c). 190A Makro Yap1 Goriintiisii
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3.3.2 Mikroyapi Deney Sonuclari

Ilgili numelerin mikro yapilari incelemelerinde her bir amper degeri i¢in pargalarin esas metal
bolgesi, ITAB bolgesi ve kaynak metali kismi ayr1 ayr1 incelenmistir. Bu bolgelerden goriintiiler
alinarak karsilastirilmistir ve degerlendirilmistir.

Goriintii 6(a). Esas Metal Mikroyapisi Goriintii 6(b). ITAB Bolgesi Mikroyapisi

Goriintii 6(c). Kaynak Metali Mikroyapisi

Gorsel 6 (a), (b), (c) ve Gorsel 7 de elde edilen goriintiilerde incelendiginde TiG kaynak
yontemi ile birlestirilen parcalarin bolgeler arasi gegisler esnasinda tane boyutlarinda, tane
yapilarinda ve parcalarin mikroyapilarinda meydana gelen degisiklikler goriilmektedir.
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Gorsel 7. Kaynak Bolgeleri Goriintiileri
3.4 Mikro Sertlik Deney Sonuclar:

Mikrosertlik test islemi 150A ,170A, 190A de kaynakli olarak birlestirilen test numelerine ayr1
ayr1 uygulanmistir. Bu deneyde sertlik 6l¢iimleri 3mm araliklar ile esas metalden baslanarak
kaynak bolgesine dogru ilerlenmis elde edilen veriler raporlanarak tablo ve grafik haline
getirilmigtir. Sertlik Olgtimleri vickers olarak alinmistir. Cizelge 3 de goriilen verilerden
anlagilacagi lizere en diisilik sertlik degeri esas metal bolgesinde ve en yiiksek sertlik degerinin
ise 1s1 tesiri altinda kalan bolgede olustugu goriilmistiir. Kaynak bolgesinde elde edilen
degerlerin ise bu iki bolgenin arasinda kaldig1 anlagilmustir.

Cizelge 3. Vickers Sertlik Degerleri

Esas Metal ITAB Kaynak Bolgesi ITAB Esas Metal
4. 5
150A 86,6 85,4
170A 87,4 86,6
190A 87,8 87,1

CONFERENCE BOOK Academy Global Publishing House

162




S

Sl
@

MIKROSERTLIK DEGERI

M
T N e

=== 170A

M ——150A

VICKERS SERTLIK (HV)

1 2 3 4 5 6 7 8
SERTLIK BOLGESI

Gorsel 8. Mikrosertlik Grafigi

4. GENEL DEGERLENDIRME VE SONUCLAR

Yapilan bu galismada TIG kaynak ydntemi ile kaynakli olarak birlestirlen 5000 seririsi
aliminyum levhalarin, mekanik o6zellikleri, makro yapilari, mikro yapilar1 ve sertlikleri
incelenmis. Cekme ve egme testleri yapilarak sonuglar irdelenmistir.

Cekme test sonuclarinda malzemelerden 150A de kaynatilan parca kaynak bolgesinden
kopmustur. 170A ve 190A de kaynatilan parcalar ise ITAB bdlgesinden koparak siinek kirilma
davranigi gosterdigi gdzlemlenmistir. Gorsel 4yer alan tablo ve grafiklerden anlasilacagi iizere
17,84 kN ile en fazla yiikleme yapilabilen, 234,01 Mpa ile en fazla gekme mukavemetine sahip
ve 16,56 % uzama degerlerine ulasan test numunesi 170A de kaynakli olarak birlestirilen parca
olmustur. Ist girdisinden dolay1 ITAB da kaynak bolgesine nazaran daha iri taneli yapilarin
oldugu ve buna bagli olarak mukavemetin diistiigli goriilmiistiir. Dolayisi ile kaynak bolgesine
gore daha diisiik mukavemetli olan ITAB da ¢ekme testinde kopma meydana gelmistir.

Egme test isleminde parcalar kok ve kep kisminda egme islemine tabi tutulmustur. Kep
kismindan egme sonrasinda paragalarin bu bolgelerinde kirilma, gatlama veya herhangi bir
stireksizlige rastlanmamistir. Kok kisminda egme isleminde ise 150A de kaynatilan parganin
kok kisminda yeterli nufuziyet olmadigindan kirilma meydana gelmistir. Diger pargalarin kok
egme sonuglarinda beklenilen veriler elde edilmistir. Yukarida yer alan test sonuglarina gore en
ideal birlestirme islemi 170A de yapilan islemin oldugu anlasilmistir.

Yapilan mikrosertlik sonuglarma gore elde edilen veriler Cizelge 3°de goriilmektedir.
Parcalarda en yliksek sertlik 1s1 tesiri altinda kalan bolgede goriilmiistiir en diisiik sertlik degeri
ise esas metal bolgesinde elde edilmistir. Elde edilen vickers degerlerine bakildiginda kaynak
sirasinda meydana gelen ani 1sinma ve sogumanin mikro yapida, tane yapilarini ve boyutlarini
etkiledigi buna bagli olarakda kaynak bolgesi ile esas metal arasinda sertlik farkinin olusmasina
sebep oldugu anlagilmistir.
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Makroyap1 incelemelerinde 150A de kaynatilan parcanin kok kisminda yetersiz nufuziten
oldugu buna baglh olarakda istenilen mekanik degerleri vermedigi goriilmiistiir. Bu durum
gorsel 5(a) da gortlebilir. 170A ve 190A de kaynatilan pargalarda ise yeterli mekanik degerlere
ulagildigi ancak 190A de 1s1 girdisinin fazla olmasinda dolay1 kaynak dikisi iizerinde i¢ biikey
bir hatanin olugmaya basladig1 goriilmiistiir. Bu durumda gorsel 5(c¢) goriilmektedir.

Mikroyapi1 incelemeleri neticesinde 1s1 tesiri altinda kalan bolgede tane boyutlarinin biiyiidi,
kaynak metali kisminda ise dentridik bir yapinin olustugu goriilmiistiir. Bu durumu gosteren
gorlntiiler gorsel 6(b) ve 6(c) yer almaktadir. Gorsel 7 de ise olusan 1s1 girdisi ile bolgeler
arasinda gecisler net olarak goriilebilmektedir.

Yapilan bu deneyde elde edilen sonuclar asagidaki gibi siralanabilir;

1- Kaynakl birlestirme yapilan numunelerde testler neticesinde herhangi bir hata veya
stireksizlige rastlanmamustir.

2- Kaynak esnasinda olusan 1s1 girdisine bagli olarak tiim parcalarda en sert kismin ITAB
bolgesi oldugu, en yumusak bolgenin isr esas metal bolgesi oldugu anlasilmistir.

3- 170A ve 190A de kaynatilan test parcalarinda istenilen mekanik degerler ve % uzama
degerlerinin elde edildi goriilmiistiir.

4- Mikroyap1 incelemelerinde ITAB bolgesinde tane boyutlarini biiyiidiigii ve kaynak
metali kisminda dentritik bir yapinin olustugu goriilmiistir.
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OZET

Seramik veya cam dolgulu poliiiretan siinger kopiikler, cevre dostu malzeme gelistirme
alaninda 6nemli bir yeniliktir. Bu kopiikler, sert karakterli partkiillerin poliiiretan matrisi i¢inde
dagitilmasi yoluyla iiretilir. Ayrica politiretan kopiiklerin mekanik 6zelliklerinin iyilestirilmesi
acisindan biiylik avantajlar sunar. Poliiiretan siinger kopiikler, esneklik, diisiik yogunluk ve
miikemmel 1s1 yaliim 6zellikleri nedeniyle genis bir kullanim yelpazesine sahiptir. Ancak,
iretimlerinde kullanilan kimyasallar cevresel acidan zararli olabilir. Bu nedenle, geri
dontisebilir nitelikle hammaddelerin kullanimi hem atik yonetimini iyilestirir hem de gevresel
etkileri azaltir. Uretim siireci, poliol ve izosiyanatin reaksiyona girdigi poliiiretan kopiik iiretim
stirecine atitk cam tozlarinin eklenmesi ile baglar. Cam tozlar1 polimer zincirlerinin arasina
girerek malzemenin mekanik dayanimin ve sertligini artirir. Ayrica, atik camun yiiksek sicaklik
dayanimi, poliiiretan kopiiklerin 1siya karsi direncini de artirir. Bu malzemelerin ¢evresel ve
ekonomik faydalar1 da dikkate degerdir. Atik camin yeniden kullanilmasi, ¢6p sahalarinin
yukiinii azaltir ve dogal kaynaklarin korunmasina yardimci olur. Ayrica, atik malzemelerin
yeniden kullanimu, iiretim maliyetlerini de diisiirebilir. Bu nedenle, atik cam dolgulu poliiiretan
stinger kopiikler, siirdiiriilebilir malzeme gelistirme ve atik yonetimi alanlarinda énemli bir
ilerleme olarak kabul edilir.

Bu ¢alismada, cam atiklarimin farkli konsantrasyonlarda poliiiretan regetesine ilave edilerek
dogaya daha fazla dost olan bir polimer kompozitler gelistirildi. Bir taraftan atiktan kaynakli
cevre kirliligi minimize edilerek, bir taraftan atik bertaraf bedellerinde azalma olacaktir. Diger
taraftan da poliliretan i¢in farkli bir dolgular denenecektir. 3 ana hammadde olan poliol,
izosiyanat ve su igerisine bazi kimyasal ajanlarin da ilavesiyle sentez reaksiyonu
gergeklestirilecektir. Sentezlenen kompozisyonlar daha sonra fiziksel ve mekaniksel testlere
tabi tutularak detayl bir sekilde karakterize edilecektir. Uretilecek cam dolgulu poliiiretan
stinger koptiklerin gelistirilmesi, hem cevresel siirdiiriilebilirlik hem de endiistriyel uygulamalar
acisindan biiytiik potansiyele sahiptir.

Anahtar Kelimeler : Poliiiretan sentezi, cam dolgu, mekanik 6zellikler
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1. GIRIS

Polimerler, monomer ad1 verilen tekrarlanan yapisal birimlerden olusan makromolekiillerdir.
Bunlar, genis bir Ozellik ve uygulama yelpazesine sahip, cesitli bir malzeme sinifidir.
Polimerlerin ¢ok yonliiligii, monomerlerin tipini, molekiiler agirlifini ve mimarisini
ayarlayarak spesifik kullanimlara goére uyarlanabilme yeteneklerinden kaynaklanmaktadir [1-
2]. Polimerler yapilarina gore dogrusal polimerler, dallanmis polimerler, ¢apraz bagh
polimerler ve ag polimerleri gibi ¢esitli kategorilere ayrilabilir. Ayrica 1siya ve strese karsi
davraniglarma  gore termoplastikler, termosetler veya elastomerler olarak da
siiflandirilabilirler [3]. Polimerlerin mekanik, termal, elektriksel ve optik 6zellikleri de dahil
olmak tizere 6zellikleri, onlar1 ¢esitli uygulamalar i¢in uygun kilar. Bu uygulamalar otomotiv,
havacilik, elektronik, saglik, paketleme ve insaat dahil olmak iizere cesitli endiistrileri
kapsamaktadir [4]. Polimerlerin yapi-0zellik iliskilerini anlamak, belirli islevlere sahip
malzemelerin tasarlanmasi i¢in ¢ok 6nemlidir [5]. Poliiiretanlar diinya ¢apinda 6zellikle son 10
yilda 6nemli gelismeler gosteren polimer malzemelerdir. Bir¢ok tesis, stirdiiriilebilir kalkinma
ilkelerini akilda tutarak yeni hammaddeler ve yeni poliiiretan malzemeler tiretmektedir [6-7].
Politiretanlar (PU) uygulama ¢esitliligi agisindan en ilgi ¢gekici polimerler arasindadir. Bu tip
plastikler sert, yar1 sert ve esnek kopiikler, elastomerler, kaplamalar ve yapistiricilar seklinde
uygulanabilmektedir. Sert PU kdpiikler, ticari sogutma ekipmanlarinin yani sira mitkemmel 1s1
yalitim Ozelliklerine sahip hafif yap1 bilesenleri olarak yaygin olarak kullanilmaktadir [8].
Poliiiretan siinger kullanim alan ve sekline gore bircok katki yapilabilir. Bu katkilar siingerin
istenilen mekanik, fiziksel, yanmazlik vs 6zelliklere sahip olmasini saglamaktadir. Katkili bir
sekilde tretilen siinger 6nce mekanik test i¢in uygun Olgiilerde kestirilmektedir. Kestirilen
numunelere laboratuvarda mekanik testler uygulanmaktadir [9, 10, 11].

Polimerler yapilarina gére dogrusal polimerler, dallanmis polimerler, ¢apraz bagl polimerler
ve ag polimerleri gibi ¢esitli kategorilere ayrilabilir. Ayrica 1siya ve strese karsi davraniglarina
gore termoplastikler, termosetler veya elastomerler olarak da simiflandirilabilirler [12].
Polimerlerin mekanik, termal, elektriksel ve optik 6zellikleri de dahil olmak iizere 6zellikleri,
onlar1 ¢esitli uygulamalar i¢in uygun kilar. Bu uygulamalar otomotiv, havacilik, elektronik,
saglik, paketleme ve ingaat dahil olmak iizere g¢esitli endistrileri kapsamaktadir [13].
Polimerlerin yapi-6zellik iligkilerini anlamak, belirli islevlere sahip malzemelerin tasarlanmasi
icin ¢cok onemlidir [14].

Bu calisma, fonksiyonel performanslarini iyilestirmek i¢in cam tozunun poliliretan kdpiik
matrislerine dahil edilmesinin etkisini aragtirmaktadir. Kompozit malzemeler, cam tozunun
poliiiretan prepolimerle karistirilmasi ve ardindan oda sicakliginda kiirlenmesiyle hazirlandi.
Cam tozunun cesitli agirlik fraksiyonlari, yogunluk, elastikiyet, kopma uzamasi, kopma
mukavemeti, yirtilma mukavameti, kalict deformasyon da dahil olmak iizere kopiigiin fiziksel
ve mekanik Ozellikleri {izerindeki etkilerini incelemek i¢in kullanildi. Poliiiretan siinger
icerisine birgok farkli katki yapilabilir. Bu katki beklenen niteliklere gore degisiklik
gostermektedir. Katkili bir sekilde siingerler uygun regetede iiretildi. Yapilacak mekanik testler
icin uygun Olciilerde kestirilerek, elde edilen numunelere laboratuvarda mekanik testlere tabi
tutuldu.

2. DENEYSEL CALISMALAR
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Poliiiretan (PU) siinger icerisinde genellikle maliyeti diisiirmek, tokluk gibi &zellikler
kazandirmak amactyla kullanilan kireg taginin yerine geri doniisiimle elde edilen cam bilesikleri
ilave edilerek mekanik testleri yapilmistir. Calismada 5 farkli numune tipi iiretilerek test
edilmistir. Bunlardan birincisi poliiiretan siinger, ikincisi %50 beyaz cam + %350 kireg tast — PU
siinger, {iciinciisii %50 yesil cam + %50 kireg tasi- PU siinger, dérdiinciisii %100 beyaz cam,
besincisi %100 yesil cam takviyeli PU siinger kompozitleri iiretilmistir. Her bir numunenin
mekanik 6zelliklerini belirlemek amaciyla, dayanikliligini1 6lgmek i¢in yogunluk, esneklik ve
konforunu belirlemek icin elastikiyet, maximum dayanikliligini ve uzamasini belirlemek i¢in
kopma testi, yirtilma direncine direnme kabiliyetini belirlemek i¢in yirtilma, kalinliginin ortam
sartlarina gore degisimini belirlemek igin kalici deformasyon testleri yapilmistir. Uretilen
bilesiklerin mekanik testlerin grafikleri verilmistir.

3. DENEYSEL SONUCLAR VE TARTISMA

3.1. Yogunluk Sonucu

Yapilan takviye ile birlikte yogunluk test sonucu Gorsel 1°de gosterilmistir. Sonuglarda da
goriildigi tlizere katki orani ile birlikte yogunluk degerlerinde azalma goriilmiistiir. Ancak bu
azalis tolerans araliginda olup teknik olarak bir sorun teskil etmemektedir. Ayrica hafiflesme
lojistik acisindan ve enerji tiikketimi agisindan da 6nem arz etmektedir.

Yogunluk (kg/m3)

23.50

23&
23.00

N

22.50 \

- }\ +’22th
22.00

21.50

21.00

22D %50 Kalsit + %50 %50 Kalsit + %50 %100 Beyaz Cam %100 Yesil Cam
Beyaz cam Yesil cam

Gorsel 1. Numunelerin Yogunluk Grafigi

3.2. Elastikiyet Sonuc¢lar1

Yapilan takviye ile birlikte elastikiyet sonucu Gorsel 2.de gosterilmistir. Sonuglara
baktigimizda kirec tas1 yerine ilave edilen atik cam katkisinin elastikiyet degerlerini arttirdigi
goriilmistiir. Kalsit katkisinin tek basina ilave edildigi durumda %26,44 deger elde edilirken,
tek bagina cam tozu katkisinda bu deger beyaz cam olarak isimlendirilen atik ile %27,11°e, yesil
cam olarak isimlendirilen atik camda ise %27,37 degerine yiikselmektedir.
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27.60
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26.60
26.40
26.20
26.00
25.80
25.60

(Elastikiyet)

26.-4-4\\"3/

)-.37

/2,_9@-———2-7-.(

22D

%50 Kalsit + %50 Kalsit + %100 Beyaz %100 Yesil Cam
%50 Beyaz cam %50 Yesil cam Cam

Gorsel 2. Numunelerin Elastikiyet Grafigi

3.3. Kopma Mukavemeti - %6Kopma Uzama Sonugclari

Yapilan takviye ile birlikte kopma test sonuclari Gorsel 3’de gdosterilmistir. Sonuglara
baktigimizda kopma mukavemeti degerinin pek degismedigi goriilmistiir. Tekli cam katki
sistemlerinde 0,07 degeri elde edilirken, kalsit + yesil cam karisiminda 0.06, kalsit + beyaz cam
karigimui ise yine 0.07 degeri vermistir. Gorsel 4’teki % kopma grafigine bakildiginda tekli cam
katki sistemlerinde %?24’lere varan dnemli bir artis gortilmistiir. Kalsit + atik cam kullanildig:
sistemlerde ise tekli cam sistemlerinden daha da yiiksek uzama oranlar1 ortaya ¢ikmis olup
gelisme %38’lere ulasmistir. Kopma uzama degeri katki miktar ve tiirline gore artig gosterdigi

gorilmektedir.

0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

0.68—__ |

Kopma Mukavemeti (N/mm?)

\076-7\ —— | 067———0:07

22D

%50 Kalsit + %50 %50 Kalsit + %50 %100 Beyaz Cam %100 Yesil Cam
Beyaz cam Yesil cam

Gorsel 3. Numunelerin Kopma mukavemet grafigi
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Kopma Uzama(%)

90

80 34 -
70 /Pl 77’7\\6_&3,_/-72-.41
60 5864/
50
40
30
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22D %50 Kalsit + %50 %50 Kalsit + %50 %100 Beyaz Cam %100 Yesil Cam
Beyaz cam Yesil cam

Gorsel 4. Numunelerin % kopma uzama grafigi

3.4. Yirtilma Mukavemeti

Yapilan takviye ile birlikte numunelerin yirtilma mukavemet degerleri Gorsel 5°de
goriilmektedir. %50 kalsit + %50 beyaz cam katk1 sistemi 6nemli bir yirtilma mukavemeti artigi
sergileyerek bu kritere gére optimum kompozisyon olarak 3,16 degeri ile %50 kalsit + % 50
beyaz cam kompozisyonu degerlendirilebilir. Diger kompozisyonlar da referans numune ile
kiyaslandiginda diger katki oran ve tiirlerinde de yirtilma mukavemeti degerinin %37’lere varan
artis gorilmiustir.

Yirtilma mukavemeti (N/cm)

35

y /6\

2.5 \

2.0 /
15

1.5

Fd

v 2 —

1.0

0.5

0.0
22D %50 Kalsit + %50 %50 Kalsit + %50 %100 Beyaz Cam %100 Yesil Cam
Beyaz cam Yesil cam

Gorsel 5. Numunelerin yirtilma mukavemeti grafigi
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3.5. Kalic1 Deformasyon

Yapilan katkilarla birlikte numunelerin kalici deformasyon degerlerindeki degisim grafigi
Gorsel 6’da gosterilmistir. Takviye edilen tiim miktar ve tlirlerde kalic1 deformasyon oranlari
ele alindiginda, kalic1 deformasyon oraninda artis goriilmiis buda elastikiyette bir miktar kayip
oldugu anlamina gelmektedir. Bunun da sebebi muhtemelen cam partikiillerinin kalsite gore
daha sert olmasina atfedilebilir.

Kalici Deformasyon (%)

40

35 249 v

30 — N’\SO
25

20

15 /
10 11223

22D %50 Kalsit + %50 %50 Kalsit + %50 %100 Beyaz Cam %100 Yesil Cam
Beyaz cam Yesil cam

Gorsel 6. Numunelerin kalici deformasyon testi grafigi

4. GENEL SONUCLAR

Yapilan calismada, mevcut siinger igerisinde kullanilan maliyeti diisiirmek, tokluk vermek
amactyla kullanilan kire¢ tas1 (CaCOgz) yerine sifir maliyetle ve atik geri doniisiimiinden
kazanilan camlar kullanimiyla, poliiiretan kopiik matrise atik cam tozu ilavesinin kompozitlerin
mekanik 6zelliklerini 6nemli dlciide arttirdigi goriilmiistiir.

Yapilan calisma sonucunda, atik camlarin da geri doniisiimii saglanmistir. Poliliretanin birim
iiretim maliyetleri de asagiya ¢ekilme hedefine ulasilmistir. Ticarilesme agisindan énemli bir
potansiyeli oldugu degerlendirilmistir. Test edilen 6zellikler referans numuneye goére genel
olarak gelisme kaydetmistir.
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OZET

Polimerler, ¢ok sayida kiigiik molekiiliin kovalent baglarla birbirlerine baglanarak olusturdugu
makro molekiillerdir. Poliiiretan siinger de bu polimerlerden biridir. Poliiiretan siinger belirli
kimyasallarin (polyol, izosiyanat ve ¢esitli kimyasal ajanlar) belirli sicakliklarda reaksiyona
girmesi sonucunda liretilen kimyasal bir malzemedir. Poliiiretan siingerler, modern endiistrinin
vazgec¢ilmez malzemelerinden biri olarak genis bir uygulama yelpazesinde kullaniimaktadir.
Yiiksek esneklik, dayaniklilik ve hafiflik gibi 6zellikleri sayesinde mobilya, otomotiv, insaat,
spor ekipmanlari ve ambalaj gibi c¢esitli sektorlerde yaygin olarak kullanilmaktadir. Bor
bilesikleri, modern malzeme biliminde yenilik¢i ve ¢ok yonlii uygulamalartyla dikkat ¢eken
ileri teknoloji malzemeleridir. Bor elementinin yiiksek sertlik, diisiik yogunluk, mitkemmel 1s1
direnci ve nétron emme kapasitesi gibi benzersiz 6zellikleri, bu bilesiklerin ¢esitli endiistriyel
ve teknolojik alanlarda kullanilmasina olanak tanimaktadir. Poliiiretan malzeme grubunda bor
bilesiklerinin kullanilabilirliginin incelenmesiyle ilgili kisitli aragtirma vardir. Literatiirdeki
kisith bazi arastirmalar da yiiksek yogunluklu rijit poliiiretan sentezi ve Ozelliklerinin
incelenmesi iizerinedir. Ozellikle yanma dayanimi ve basma dayanimimin arttirilmasi amactyla
ilgi géormektedir. Yapilan ¢alismada, poliliretan siinger icerisine bor bilesiklerinin ilavesiyle
polimer esasli seramik takviyeli bir kompozit iiretimi gergeklestirilecektir. Poliliretanlar
yogunluklarmin diisitk olmasi, liretimi sirasinda yogun reaksiyon ile kopiiklenme sonucu
gozenekli olmasi sebebiyle mekaniksel Ozellikleri yogun polimerlere gore disiiktiir. Bu
noktadan yola ¢ikarak farkli oranlarda bor bilesigi hammadde igerisine ilave edilecek recete
buna gore yeniden revize edilecektir. Diger bilesenler kendi iclerinde oranlari korunarak
birbirleriyle kiyaslanabilir nitelik kazandirilmistir. Uluslararas: standartlar ve miisteri isterleri
temelli olan politliretan sektoriinde fiziksel ve mekaniksel 6zelliklerin kabul sinirlart bellidir.
Dolayisiyla yeni tip bir katk: ile 6zelliklerin degisimi muhtemel olacagi i¢in bu ¢alismada
poliiliretan silinger igerisine bor ilavesinin malzemenin/iiriinlerin fiziksel ve mekaniksel
ozellikleri lizerine etkileri arastirilacaktir.

Anahtar Kelimeler : Poliiiretan sentezi, yeni tip katki, bor

CONFERENCE BOOK Academy Global Publishing House 173




CONFER
5 ey,

S

1. GIRIS

Polimerler, monomer adi verilen ve kimyasal baglarla birbirine baglanan tekrarlanan alt
birimlerden olusan biiylik molekiillerdir. Ayarlanabilir yapilar1 ve c¢ok yonlii 6zellikleri
sayesinde ¢ok cesitli 6zelliklere ve uygulamalara sahip bir malzeme sinifidirlar. Polimerler
modern toplumda saglik, elektronik, ambalajlama ve insaat gibi endiistrileri etkileyen dnemli
bir rol oynamaktadir [1-2]. Polimerlerin en 6nemli 6zelliklerinden biri, belirli 6zelliklere
ulagmak i¢in uyarlanabilecek ¢esitli kimyasal bilesimleridir. Bu ¢ok ydnliiliik, istenen mekanik,
termal ve kimyasal Ozelliklere sahip polimerlerin tasarlanmasina olanak tanir. Ek olarak,
polimer yapilarin1 molekiiler diizeyde degistirebilme yetenegi, farkli uygulamalarda genis bir
islevsellik yelpazesine katkida bulunur [3]. Polimer bilimi, polimer sentezi, karakterizasyonu,
islenmesi ve uygulamalari dahil olmak {izere cesitli disiplinleri kapsar. Aragtirmacilar,
gelistirilmis Ozelliklere ve performansa sahip gelismis malzemeler gelistirmek ig¢in siirekli
olarak polimer iiretimine yonelik kontrollii polimerizasyon teknikleri gibi yenilik¢i yontemleri
arastirmaktadirlar [4-5].

Poliiiretan siinger belirli kimyasallarin belirli sicakliklarda reaksiyona girmesi sonucunda
iiretilen kimyasal bir malzemedir. Poliliretan siingerler, modern endiistrinin vazgeg¢ilmez
malzemelerinden biri olarak genis bir uygulama yelpazesinde kullanilmaktadir. Yiiksek
esneklik, dayaniklilik, gézeneklilik, elastikiyet ve hafiflik gibi 6zellikleri sayesinde mobilya,
otomotiv, insaat, spor ekipmanlari ve ambalaj gibi cesitli sektorlerde yaygin olarak
kullanilmaktadir. Uretilen bu siingerler kullanim yeri ve amagclarmna goére belirli mekanik
Ozelliklere sahip olmalidir. Poliiiretan siinger kullanim alan ve sekline gore bircok katki
yapilabilir. Bu katkilar siingerin istenilen mekanik, fiziksel, yanmazlik vs ozelliklere sahip
olmasi1 saglamaktadir. Katkili bir sekilde tretilen slinger 6nce mekanik test i¢in uygun
Olciilerde  kestirilmektedir. Kestirilen numunelere laboratuvarda mekanik testler
uygulanmaktadir [6-8].

Bor, metalle ametal aras1 yar1 iletken 6zellige sahip olan, tabiatta higbir zaman serbest halde
bulunmayip borun oksijen ile baglanmasiyla olusan bor minerali (B203) Seklinde bulunan ve
giiniimiizde dogada ¢esitli metal ve ametal elementlerle yaptig: bilesiklerle yaklasik 230 cesit
minerali olan maddedir [9]. Bor iceren kopiikler ham kopiikle kiyaslandiginda kopiigiin yanma
direncini dikkate deger bir sekilde artirdig1 goriilmiistiir. Ayn1 zamanda bu ¢aligmayla bor oksit,
boraks pentahidrat ve disodyum oktaborat tetrahidratin tek baslarina sert poliiiretan kopiikte
alev geciktirici olarak kullanilabilecegi belirlenmistir [ 10]. Borik asit, boraks pentahidrat, ¢inko
borat, boraks dekahidrat vs bor kaynaklar1 kullanilarak son zamanlarda poliiiretan liretim
calismalar1 denenmistir [11-12].

Yapilan bir ¢alisma, poliiiretan kdpiiklerin 6zelliklerinin degistirilmesi ve sert poliiiretan kopiik
iiretiminde yeni boroorganik poliol uygulama olanaklarinin belirlenmesine odaklanmustir.
Kopiik bilesimlerinde borun kullanilmasi, daha diizenli bir polimer yapisiyla sonuglanir ve bu
da mekanik mukavemetlerini 6nemli dlgiide ve olumlu yonde etkiler. Ayrica kopiik yapisinda
borun bulunmas1 yanicilig1 azaltir [13, 14, 15].

Bu amag¢ dogrultusunda hem yerli bir alternatif dolgu malzemesi olmasi hem de mekanik
ozelliklerin gelistirilmesi amaciyla poliiiretan stinger icerisine borlu bilesik ilave edilmistir.
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2. DENEYSEL CALISMALAR

Poliiiretan siinger igerisindeki maliyeti diisiirmek, tokluk gibi 6zellikler vermek amaciyla
kullanilan Kalsit yerine farkli oran ve boyutlarda bor bilesigi takviye edilerek standartlari
karsilayan hatta mekanik 6zellikleri gelistiren bir kompozit elde edilmesi amaglanmaktadir.
Calismada 5 farkli numune kompozisyon regetesi hazirlanarak dékiimler buna gore Gorsel
gergeklestirilmistir. Bunlardan birincisi poliiiretan siinger, ikincisi agirlik¢a %2,5 borlu bilesik-
poliiiretan slinger, li¢iinciisii agirlik¢a %5 borlu bilesik- politiretan siinger, dordiinciisii agirlikga
%2,5 borlu bilesik (farkli toz boyutu)- poliiiretan siinger, besincisi agirlikca %5 borlu bilesik
(farkli toz boyutu)- poliliretan siinger iretilmistir. 1’de sematik olarak {iretim agamalari
gosterilmistir.

Numunelerin standartlar1 karsilama durumu, basta yogunluk degerinin tespiti, yiizey esnekligini
belirlemek amaciyla elastikiyet testi, dayanikliligin1 belirlemek i¢in kopma testi, uzama-
gerilme 6zelligini belirlemek i¢in yirtilma testi, uzun siireli yiikleme sonrasi kalinliginin ortam
sartlarina gore degisimini belirlemek i¢in kalict deformasyon testi yapilarak karakterizasyon
gerceklestirilmistir. Uretilen borlu bilesik katkili poliiiretan siingerin yapilan mekanik
testlerinin grafikleri verilmistir.

bor bilesigi #ih
Poliol ilave kimyasallar

izosiyanat

4500 rpm,
60s

Mikser

Reaksiyon

Kurleme
'=> sonucu |=>

sonrasi

Hassas Terazi

Gorsel 1. Poliiiretan Uretimi

3. DENEYSEL SONUCLAR

Poliiiretan siingerlerin siniflandirmalarinda ilk kriter yogunluk degeridir. Sonrasinda mekanik
ozellikler gelmektedir. Daha sonra ilave 6zellikler varsa yanmazlik, antibakteriyellik, hidrofilik
vs Ozellikleri incelenir. Bu ¢alisma kapsaminda yogunluk, elastiklik, kopma mukavemeti,
kopma uzamasi, yirtilma mukavemeti ve kalict deformasyon degerleri test
edilerek/ol¢iilerek/hesaplanarak Cizelge 1’de toplu olarak verilmistir.
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Cizelge 1. Numunelerin karakterizasyon sonucu elde edilen degerler

Yosunluk Kopma Kopma Yirtilma Kaha
(kg /m3) Elastikiyet mukavemeti uzamasi mukavem | deformasyon
g (N/mm?) (%) eti (N/cm) (%)
PU Siinger 23.33 26,44 0,08 58,34 1,67 5,33
2,5% Kaba 21.29 27,03 0.09 120,16 45 14,66
5% Kaba 25.78 23.77 0.22 185,03 5,2 12,97
2,5% ince 23,54 37,12 0,09 88,66 4,19 13,5
5% ince 26,02 17,76 0,11 99,66 3,55 11
Standartlar 22-24 15-30 0.07-0.11 50-150 min 1 max 15

3.1. Yogunluk Sonuglari

Gorsel 2’de referans poliliretan numune ile kiyaslanarak, farkli oranlarda ve farkli boyutlarda
ilave edilen borun yogunluk {izerine etkisi goriilmektedir. Referans numunenin yogunlugu
23,33 kg/m3 olarak olgiiliirken, kaba boyutlu (d<50 micron) seramik esasli bor tozundan
agirlikga %2.5 ilave edilerek iiretilen PU nun yogunlugu 21.29’a diismiis ancak miktar %5’e
arttirlldiginda yapiyr desteklemeye baslamis 25,78’e yiikselmistir. Ince boyutlu tozun
kullanildig1 durumda ise %2.5 oraninda 23.54kg/m3 iken %35 oraninda katildiginda ise 26.02
kg/m3 olarak en yiiksek yogunluk degeri elde edilmistir. Bu sonuglar, toz boyutunun yogunluga
olumlu etki ettigini gostermektedir. Ayrica yapinin yogunlugunun artmasinda kritik katki orani

oldugu da bir diger 6ne ¢gikan gostergedir.

Yogunluk (g/cm?3)

1.29

Yogunluk (g/cm3)

26.02

3.2. Elastikiyet Sonug¢lar1

PU Siinger

%2,5 Kaba

%5 Kaba

%2,5 ince

Gorsel 2. Numunelerin yogunluk grafigi
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Numunelerin yapilan katki ile birlikte elastikiyet testi sonucu Gorsel 3’de gosterilmigtir. Kaba
boyutlu (d<50 micron) seramik esasli bor tozundan agirlikca %2.5 ilave edilerek iiretilen
PU’nun elastikiyet degeri az bir artis olurken, miktar %5’e arttirildiginda seramik karakterli bor
partikiillerinin miktar1 arttiinda siingerin Ozellikle baglanti kollarinda konsantre olmasi
durumunda elastikiyette diisiis goriilmiistiir. Ancak toz boyutu inceldiginde %37,12 gibi iyi bir
degere ¢ikmistir. Ancak miktar %5’e yiikseldiginde yiizey alani olarak kaba taneli %5’lik
numunenden daha fazla alana sahip oldugundan elastikiyet referans numuneden daha diisiik
degere gelmistir. Ince taneli bor partikiilleri homojen olarak dagildiginda yapiya pozitif bir
katki sagladig1 goriilmistiir.

Elastikiyet
37.12
2644 3
23.77
17.76
PU Siinger %2,5 Kaba %5 Kaba %2,5 ince %5 ince

Gorsel 3. Numunelerin Elastikiyet Grafigi
3.3. Kopma Mukavemeti-% Kopma Uzama Sonuclari

Numunelerin kopma mukavemeti sonuclart Gorsel 4’te verilen grafikte sunulmustur. Genel
olarak degerlendirildiginde, referans numunenin % kopma uzamasi 58,34 iken, ince tozlar
iceren regete lrilinleri 88-99 araliginda degerler sergilemistir. Bununla beraber, kaba toz ile
katkilandirilan numuneler, en yiiksek (%185,03) degerleri sergilemistir. Gorsel 5’te toz boyut
degisimi ve ve miktarlarin degisimiyle numunelerin kopma mukavemet degerlerinin degisim
grafigi verilmistir. Kopma uzama grafiginin benzeri bir grafik sergilemistir. En yiiksek kopma
mukavemet degeri kaba boyutlu %5 ilaveli receteyle iiretilen poliiiretan bor oksit kompozitiyle
elde edilmistir.
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Kopma Uzama(%)

Kopma Uzama(%)

185.03

99.66

PU Siinger %2,5 Kaba %5 Kaba %2,5 ince %5 ince

Gorsel 4. Numunelerin Kopma Mukavemeti Grafigi

Kopma Mukavemeti (N/mm?)

Kopma Mukavemeti (N/mm?2)

0.11

PU Siinger %2,5 Kaba %5 Kaba %2,5 ince %5 ince

Gorsel 5. Numunelerin Kopma Mukavemet Grafigi

3.4. Yirtilma Mukavemeti

Yapilan katki ile birlikte yirtilma mukavemeti test sonuglart Gorsel 6’da gosterilmistir. Genel
olarak kalsit yerine bor bilesigi katkisiyla ile birlikte referans numuneden elde edilen 1,67 N/cm
degeri, ince tozlarin kullanim durumu i¢in %5 kaba tozda 5.2’ye, ince toz kullaniminda %2.5’da
4.19’a yiikselerek, sirastyla %211 ve %150 artis goriilmiistiir.

CONFERENCE BOOK Academy Global Publishing House 178




@\\\ (_ONFE#MQ
O

S

Yirtiilma Mukavemeti (N/cm)

3.55

PU Siinger %2,5 Kaba %5 Kaba %2,5 ince %5 ince
Gorsel 6. Numunelerin Yirtilma Mukavemeti Grafigi
3.5. Kalic1 Deformasyon Degerleri
% kalic1 deformasyon degeri referans numune i¢in %35.33 iken en yakin deger %11 ile ince toz
%S5 katki oraninda elde edilmistir. Genel olarak referanstan daha yiiksek kalic1 deformasyon

oranlar1 gorilmiistiir.

Kalici Deformasyon %

Kalici Deformasyon %

e K
11

66

5.33

PU Siinger %2,5 Kaba %5 Kaba %2,5 ince %5 ince

Gorsel 6. Numunelerin Kalici1 Deformasyon Testi Grafigi

4. GENEL SONUCLAR

Yogunluk 6l¢iim sonuclari, katki orani arttik¢a yogunlugun artti1 ve ayn1 zamanda toz boyutu
kiiciildiik¢e de ayn1 oranda katilan bilesige gore yogunlugu yiiksek bir malzeme elde edildigini
gostermektedir. Elastikiyet sonuglar1 goriildiigli tizere katki orami arttikca elastikiyet de
standartlar araliklarda sonuglar elde edilmistir. % 2,5 ince toz kullanimi durumunda digerlerine
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oranla ciddi bir artig goriilmiistiir. Katki ile birlikte kopma mukavemetinin arttigi; % kopma
degerinin de ciddi oranda artis gosterdigi goriilmektedir. Kopma uzamasi degerinde de
mukavemete benzer sekilde davranis sergilemistir. Test sonuglarina gore yapilan tiim katkilarda
yirtilma mukavemeti degerinin 2-3 kat arttigi goriilmiistiir. Sonug olarak bor katkisinin
malzeme 6zelliklerini 6nemli Olgiide gelistirdigi ve ticarilesme potansiyelinin yiiksek oldugu
degerlendirilmistir.
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OZET

Seramik Saglik Geregleri (SSG) klozet, lavabo, pisuvar, bide gibi iiriinlerin i¢erisinde bulunan
grubu temsil etmektedir. Feldspat, kuvars, kil ve kaolen tiiriinde inorganik hammaddelerin
kullanilmasiyla seramik saglik geregleri grubunda Vitrifiye biinye elde edilir. Seramik Saglik
Gerecleri biinyenin iistii ise opak camst bir faz olusturmak amaciyla SSG sir1 ile kaplanir. SSG
sir1 ise feldspat, kuvars, zirkon, ¢inko gibi ¢esitli hammaddelerin kullanilmasiyla elde edilirler.
Yiiksek sertlik ve kimyasal dayaniklilia ek olarak, hijyenin kritik énem tasidig1 yerlerde
kullanilan tiriinlerin diisiik yiizey piiriizliigiine sahip olmas1 da beklenmektedir. Bu ¢alismada
Seramik saglik gerecleri i¢in hammadde ve vasiflarinin nihai tiriine kadar olan siirecteki etkileri
incelenecektir. Hazirlanacak sir regetelerinde yiizey kalitesini etkileyen en Onemli
hammaddelerden biri olan kuvarsin, farkli tane boyut dagilimlarinda kullanilmasiyla sir
ozellikleri tizerine etkisi incelenmistir. Kimyasal formiilii SiO2 olan kuvars, Seramik saglik
gerecleri sir regetelerinde sinterleme sirasinda camsi faz yapici olarak kullanilmaktadir. Sirin
ergime siireci ile yiiksek sicakliktaki eriyik vizkozitesinde 6nemli bir rol oynar. Calismada
kullanilacak olan kuvarsin, lazer difraksiyon teknigi ile tane boyut dagilimlari tespit edilmistir.
Ug farkli tane boyut dagilimina sahip kuvarsmn SSG sir regetesinde kullanilarak, benzer tane
boyut dagilimlarina sahip sir kompozisyonlari1 hazirlanmis ve bunlarin da lazer difraksiyon
teknigi ile tane dagilimlar analiz edilmistir. Isil genlesme katsayilari, dilatometre cihaziyla ve
erime davraniglar1 ise 1s1 mikroskobu kullanilarak incelenmistir. Hazirlanan sirlarin plaka
formundaki biinye {lizerine sirlama yapilarak, sir akma boylarinin tespiti sir akma rampalariyla
birlikte isletme sartlarinda pisirim iglemine tabi tutulmuslardir. Pigirim islemi sonrasinda sirlt
plakalarin renk ve parlaklaklik (gloss), ylizey piiriizliiliikleri, asinma 6zellikleri incelenmistir.
Boylece kullanilacak kuvars i¢in partikiil boyutu vs optimum parameterleri belirlenirken 1s1l
genlesme, dilatometre vs testleri ile detayli 6zellikleri karakterize edilmistir.

Anahtar Kelimeler: Seramik Saglik Geregleri, Kuvars, Tane Boyut Dagilimi.

1. GIRIS

Seramik malzemeler, yiiksek sertlik, kimyasal direng, termal kararlilik ve elektriksel yalitkanlik
gibi Ozelliklere sahiptir. Bu ozellikler, seramiklerin birgok endiistriyel ve teknolojik
uygulamada kullanilmasini saglar [1]. Seramik iiretim teknikleri, toz metalurjisi, presleme,
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sinterleme, ekstruzyon, dokiim ve kaplama gibi cesitli yontemleri icerir. Bu teknikler,
seramiklerin mikroyapisinin ve dolayistyla 6zelliklerinin kontrol edilmesine olanak tanir [2].
Seramiklerin mekanik 6zellikleri, kirilganlik, mukavemet, sertlik ve asinma direnci gibi
parametreleri igerir. Bu 6zellikler, seramiklerin yap1 malzemeleri, kesici aletler ve zirh gibi
uygulamalarda kullanilmasini saglar [3]. Seramik malzemeler, elektriksel yalitkanlik, yar1
iletkenlik ve siiper iletkenlik gibi elektriksel Ozelliklere sahiptir. Ayrica, yiliksek termal
iletkenlik veya yalitkanlik gibi termal 6zellikler de seramiklerde bulunur [4]. Seramikler,
asitler, bazlar ve diger kimyasal maddelere kars1 yliksek direng gosterir. Ayrica, biyouyumlu
seramikler tibbi implantlar ve disgilik uygulamalarinda kullanilmaktadir [5]. Seramikler,
cevresel koruma ve siirdiiriilebilirlik agisindan da énemlidir. Ornegin, seramik membranlar su
arittmi ve gaz ayirma siireglerinde kullanilir [6]. Seramik nanomalzemeler, nanometre
Olceginde 6zelliklere sahiptir ve bu 6zellikler, katalizorler, sensorler ve elektronik cihazlar gibi
cesitli uygulamalarda kullanilmalarini saglar [7]. Seramik malzemeler, genis bir uygulama
yelpazesi sunan ¢esitli fiziksel, kimyasal ve mekanik 6zelliklere sahiptir. Bu malzemeler,
endiistriyel, teknolojik ve biyomedikal alanlarda 6nemli bir rol oynamaktadir.

Geleneksel seramik iiriinlerin igerisinde 6nemli bir grubu da Seramik Saglik Geregleri (SSG)
olusturmaktadir. SSG, klozet, lavabo, pisuvar ve bide gibi igerisinde hijyenik {iriinleri iceren ve
kritik 6nem agiyan bir yap1 malzemesi grubunu temsil etmektedir. SSG genellikle dort ana
hammadde olarak feldspat, kuvars kil ve kaolen gibi anorganik yapilarin karistirilmasiyla
olusan biinye ve bu biinye iizerinde opak camsi bir faz kaplamasi bulunan yapilardir. SSG
Sirlar1 ise 6giitiilmiis feldspat, kuvars, zirkon, ¢inko vb. hammaddelerden elde edilmekte olan
ve camsi faz olusturan karisimlardir [8]. SSG’de dahil olmak fiizere tiim seramiklerin
sinterlesme prosesi yliksek sicakliklarda gerceklesir. Sinterleme prosesini igeren pisirim islemi,
SSG igin 1200-1230 °C arasinda gergeklesen ve uzun siiren bir islemdir. SSG Sirinin erime
sicakliklar altinda bulunan biinyeden daha diisiik olmasi sebebiyle, sir biinye {izerinde camsi
bir faz1 olusturabilir. Buradaki en 6nemli husus SSG sir1 ve biinye arasindaki 1s1l genlesme
katsayilar1 arasindaki uyumdur ¢linkii uyumsuzluk halinde sir ¢atlamas1 ve kavlama yani sir
tabakasinin ayrilmasi seklinde hatalarla karsilasilabilir. Kuvars SSG sirlarinda %20-30 arasinda
kullanilmaktadir [9]. Kimyasal formiilii SiO2 olan kuvars, SSG sir regetelerinde camsi faz
yapict olarak kullanilmaktadir ve sirin ergime siireci ile yiiksek sicakliktaki eriyik
vizkozitesinde 6nemli bir rol oynar [10].

Bu caligmada farkli tane boyut dagilimlarina sahip kuvars kaynaklarinin SSG sirlarinda
kullanilmasinin sir 6zelliklerine etkileri detayli bir sekilde incelenmistir.

2. DENEYSEL CALISMALAR

Farkli tane dagilimlarma sahip kuvarlar tedarik edilmis ve tane boyut dagilimlari lazer
difraksiyon yontemi kullanilarak Malver Mastersizer 2000 cihaz1 kullanilarak yapilmistir.
Igeriginde %30 kuvars olarak sekilde hazirlanan sirlar igin ayri ayri defirmen fazlari
doldurulmustur. Ogiitme islemi Ceramic Instruments marka SD/2 1000 model jet
degirmenlerde yapilmistir. Ogiitme isleminin ardindan 100 x 150 mm ebatlarindaki kurutulmus
vitrifiye biinye {izerine pistole ile sirlama yapilmistir. Sirlama yapilan plakalar isletme sartlarin
tiinel firinda pisirim yapilmistir. Pisirilen plakalarin renk ve gloss(parlaklik dl¢timleri Konica
Minolta marka CM-26dG model cihaz ile 100/D65’de SCI 6lgiim yontemi kullanilarak
yapilmustir.
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Degirmenden alinan sirlardan 1s1l genlesme degerlerinin tespit edilebilmesi i¢in, plakalar ile
birlikte dilatometre ¢ubugu icin pisirim yapilmistir. Ardindan Isil genlesme degerleri
NETZSCH marka DIL 402 Expedis CL model dilatometre ile tespit edilmistir. Yine
degirmenden alinan sirlardan kurutularak, sirin ergime sicakliklarinin tespit edilebilmesi
amaciyla ELS marka MV model Is1 Mikroskobu/Optik Dilatometre cihazi kullanilarak tespit
edilmistir.

3. SONUCLAR VE TARTISMA

Bir tedarik¢iden temin edilen ii¢ farkli tane dagilimina sahip kuvarslar lazer difraksiyon
yontemi kullanilarak tane boyut dagilimlar1 tespit edilmistir (Gorsel 1 ve Cizelge 1).

Ince, Orta ve Kalin olarak adlandirilan kuvarslar, SSG sir regetesi igerisinde ayri ayri
kullanilarak jet degirmenler doldurulmustur. Ortak bir regete fazi kullanilmis olup bu regete
faz1 igerisindeki kuvars orani ise %30 olarak uygulanmistir. Hazirlanan sirlarin toplam tane
boyut dagilimlarin benzer degerlerde elde edilmesi, yani toplan degirmen sirlarinin benzer tane
boyut dagilimlarina sahip olmasi hedeflenmistir. Hazirlanan sirlarin tane boyut dagilim
grafikleri (Gorsel 2) ve elde edilen veriler (Cizelge 2) belirtilmistir.

Particle Size Distribution
8 o
g 6 //:f/ ~
) e \
E 4 e \:\\\\
g 2 \‘\ \\\
. \\ \\\
1 10 100 200
Particle Size (um)
—23/8088 INCE KUVARS - Average, 20 Kasim 2023 Pazartesi 14:56:04
—23/8089 ORTA KUVARS - Average, 20 Kasim 2023 Pazartesi 14:59:35
—23/8090 KALIN KUVARS - Average, 20 Kasim 2023 Pazartesi 15:02:26

Gorsel 1. Tedarik edilen Kuvarslarin Tane Boyut Dagilim Grafigi.

Cizelge 1. Tedarik edilen Kuvarslarin Tane Boyut Dagilim Verileri.

Kuvars d(0,1) d(0,5) d(0,9)
Ince 4,030 17,911 43,106
Orta 4,550 21,590 57,008
Kalin 5,095 26,986 76,455
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Particle Size Distributi

Volume (%)

OOI—INUU-ALH

2 2 20 200
Particle Size (um)

—SD24/015 - Average, 24 Haziran 2024 Pazartesi 14:50:29

—SD24/015 - Average, 24 Haziran 2024 Pazartesi 14:51:05

—SD24/017 - Average, 25 Haziran 2024 Sali 11:29:03

Gorsel 2. Hazirlanan Sirlarin Tane Boyut Dagilim Grafigi.

Cizelge 2. Hazirlanan Sirlarin Tane Boyut Dagilhim Verileri.

. Sarj Siiresi Sir Tane Boyut Dagilimlar: Akma Boyu
Sir Denemeleri
(dk.) d(0,1) d(0,5) d(0,9) (mm)
SD24/015 (ince kuvars) 19 1,040 9,156 31,879 27,00
SD24/016 (orta kuvars) 22 1,017 8,756 31,811 28,75
SD24/017 (kalin 25 0,955 8,213 30,505 25,35
kuvars)

Hazirlanan bu sirlar1 SSG Biinye olarak secilen Vitrifiye bilinye iizerinde sirlama yapilarak
pisirim yapilmistir (Gorsel 3).

Gorsel 3. Pismis plaka gorselleri.

Pirisim yapilan plakalarin renk ve parlaklik (gloss) degerleri 6lctilmiistiir (Cizelge 3).
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Cizelge 3. Pisirim Yapilan Sirlarin Renk ve Parlaklik (Gloss) Olciimleri.

Deneme No L a b Gloss
SD24/015 91,22 | -0,73 | -0.36 | 95.47
(ince kuvars)

SD24/016 90,02 | -054 | 0,01 | 9326
(orta kuvars)

SD24/017

89,95 | -0,48 | -0,03 | 91,06

(kalin kuvars)

Isil genlesme katsayilari, dilatometre cihaziyla tespit edilmistir (Cizelge 4)

. Sir regetesinde

kullanilan kuvars tane boyut dagilim diistiik¢e, yapida bulunan serbest kuvars azalacag i¢in

genlesme degerlerinde diisme gozlenmistir.

Cizelge 4. Pisirim Yapilan Sirlarin Isil Genlesme Degerleri.

Deneme No/ T.
Alpha (30.0 a 100 a 200 a 300 a 400 a 500 a 600
°C) 1/K x10-7

a 700 a 800

SD24/015

. 55,46 | 5856 | 60,29 | 61,20 | 61,93 | 62,97
(ince kuvars)

63,86 | 74,55

SD24/016

53,74 | 57,72 | 59,90 | 61,21 | 62,09 | 63,19
(orta kuvars)

64,20 | 74,07

SD24/017
(kalin kuvars)

55,63 | 58,93 | 60,86 | 61,89 | 62,56 | 63,57

64,52 | 73,57

Sirlarin erime sicakliklar1 1s1 mikroskobu cihaziyla tespit edilmistir (Gorsel 5). Sirlarin ergime
davranislart incelendiginde, sir recetesinde kullanilan kuvars tane boyut dagilimi diistiikce
erime sicakliginin da yiikseldigi tespit edilmistir. Buradaki ana neden, kuvars tane boyutu

dagilimi diistiikge camsi faz i¢inde ¢oziinen kuvars miktarinin artmasina

bagl olarak sir

viskozitesinin artmasidir. Sir viskozitesinin artmasi ise sirin ergimesini geciktirici etki yaptigi
bunun sonucunda da ergime derecesinin daha yiiksek oldugu diisiiniilmektedir.

Cizelge 5. Hazirlanan Sirlarin Is1 Mikroskobu Sonuglari.

Sir Denemeleri SD24/015 SD24/016 SD24/017
'r Denemelert (ince kuvars) (orta kuvars) (kalin kuvars)
Sinterlesme (°C) 1175 1152 1153
Yumusama (°C) 1223 - 1196
Kiire (°C) 1261 1247 1233
Yarim Kiire (°C) 1297 1280 1277
Erime (°C) 1334 1316 1314
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Gorsel 4. Hazirlanan Sirlarin Is1 Mikroskobu Grafigi.

Plakalar yapilanma testlerinden tiim plakalar sorunsuz sekilde ge¢cmistir.

4. GENEL SONUCLAR

Ince tane boyut dagilimina sahip kuvarslarin SSG sirlarinda kullanilmasiyla, belirlenen tane
boyut dagilimina daha kisa silirede ulasarak daha az sarj siirelerine sahip oldugu dolayisiyla
daha enerji tiiketildigi gozlenmistir. Hazirlanan sirlarin renk degerleri 6l¢iildiigiinde kullanilan
kuvars tane dagilimmnin diismesiyle aydinlik (L) ve gloss (parlaklik) degerinde yiikselme
gozlenmistir. Hazirlanan sir regetelerinde kuvars tane dagilimimin diismesiyle, yiiksek
sicakliktaki eriyik sir viskozitenin yiiksek olmasi sebebiyle erime sicakliklarinin farkliliklart
tespit edilmistir.
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OZET

Vitrifiye seramik iiretiminde yliksek mukavemet ve diisiik su emme 6zelliklerine sahip {riinler
elde etmek genellikle yiiksek pisirme sicakliklari gerektirir. Bu ¢alismanin amaci, Vitrifiye
camur regetesinde talk (MgsSisO10(OH)2) kullanilarak bu pisirme sicakliklarmi diisirmektir.
Talk, pisirme siirecinde s1vi faz olusumunu kolaylastirarak sinterleme sicakligini diisiiriir ve bu
sayede seramiklerin daha diisiik sicakliklarda pigmesini saglar. Ozellikle enerji verimliligi ve
iiretim maliyetlerinin dugiiriilmesi, cevresel etkilerin azaltilmasi gibi faydalar 6n plana
cikmaktadir. Ayrica talk kullanimi, {irlin kalitesinin korunmasina veya iyilestirilmesine de
katkida bulunarak, seramik sektoriinde maliyet etkin ve siirdiiriilebilir bir iiretim siireci
saglamaktadir. Calismada, belirli oranda talk igeren ¢amur regetesi hazirlanmistir. Hazirlanan
talkli camurun degerleri kontrol edilmis ve pisirim i¢in gerekli plaka dokiimleri yapilmistir.
Ardindan hazirlanan talkli camur mevcut pisirim sicakligindan (1210 °C) yaklagik 30 °C (1177
°C) kadar diisiik sicaklikta talk ilavesiz ¢camur ile pisirilmistir. Pigirim sonrasinda istenilen
sicakliklarda camurun sinterlendigini anlamak i¢in gereken tiim analizleri yapilmistir. Caligsma
sonucunda yapilan testlerden elde edilen bulgular, camur regetesinde talk kullanilmasinin
pisirim sicakligin1 30°C kadar diislirdiigiinii gostermektedir. Bu sicaklik diisiisli, enerji
maliyetlerinde 6nemli bir azalma saglamaktadir. Bu ¢alismada, talkin pisirme siirecini optimize
etme, liretim maliyetlerini diisiirme ve c¢evresel etkileri azaltma potansiyeli detayl bir sekilde
incelenmigstir. Talk katkisinin enerji verimliligine katkida bulunarak seramik tiretim siirecini
daha siirdiiriilebilir hale getirdigi tespit edilmistir. Ayn1 zamanda, bu katkinin iirlin kalitesini
koruyarak veya iyilestirerek maliyet etkin bir ¢6ziim sundugu da goriilmiistiir. Sonug olarak,
talk kullanimi vitrifiye seramik iiretiminde enerji verimliligini artirmakta ve {irlin kalitesini
korumaktadir. Bu c¢alisma, talkin uygun oranlarda kullanimi ile pisirme silirecinin
optimizasyonunu, iretim maliyetlerinin diisiiriilmesini ve c¢evresel etkilerin azaltilmasini
saglamaktadir. Talk katkisi, seramik sektoriinde dnemli bir ilerleme kaydedilmesine olanak
tanimaktadir.

Anahtar Kelimeler: Seramik Saglik Geregleri, Vitrifiye Camuru, Talk, Pisirim Sicakligi,

Enerji Verimliligi
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1. GIRIS

Seramik vitrifiye triinler, yliksek sicaklikta pisirilerek su emme kapasitesi %0.5'in altina
diistirtilen seramik {iriinlerdir. Bu iirtinler, genellikle banyo ve mutfak gibi 1slak mekanlarda
kullanilir. Vitrifiye tirtinler, yiiksek mekanik dayanim, kimyasal direng ve estetik goriinlim
sunar [1-2]. Vitrifiye seramik iirtinlerin tiretimi, hammaddelerin karistirilmasi, 6gitiilmesi,
sekillendirilmesi, kurutulmasi ve yliksek sicaklikta pisirilmesini igerir. Hammaddeler genellikle
kil, feldispat, kuvars ve diger katki maddeleridir [3-4]. Vitrifiye seramikler, yiiksek mekanik
dayanim, diisiik su emme orani, ylksek kimyasal diren¢ ve termal dayanim gibi 6zelliklere
sahiptir. Bu o6zellikler, vitrifiye iriinlerin uzun 6miirlii ve dayanikli olmasini saglar [5-6].
Vitrifiye seramikler, kimyasal maddelere karsi yiliksek direng gosterirler. Bu 6zellik, bu
iriinlerin temizlik kimyasallarina ve asidik ya da bazik ortamlara kars1 dayanikli olmasini saglar
[7-8]. Vitrifiye seramikler, estetik agidan da 6nemli 6zellikler sunar. Renk, doku ve desen
secenekleriyle genis bir yelpazede iiretilirler ve i¢c mekan tasariminda énemli bir rol oynarlar
[9-10]. Vitrifiye seramiklerin tiretiminde g¢evresel ve ekonomik faktorler de goz Oniinde
bulundurulmalidir. Enerji verimliligi ve atik yonetimi, ¢evresel siirdiiriilebilirlik agisindan
onemlidir. Ekonomik olarak, hammaddelerin yerel kaynaklardan temin edilmesi ve iiretim
stireglerinin optimize edilmesi maliyetleri diistirebilir [11-12]. Seramik vitrifiye iirlinler
alaninda gelecekteki arastirmalar, yeni malzemelerin gelistirilmesi, {iretim silireglerinin
iyilestirilmesi ve ¢evresel etkilerin azaltilmasi iizerinde yogunlasacaktir. Bu kapsamda vitrifiye
iirtiinlerin pisirim sicakliklarinin agagi ¢ekilmesi 6nemli bir enerji tasarrufu ve ¢evresel katki
saglamaktadir.

Talk (Mg3Si4010(OH)2), hidrasyonlu magnezyum silikat olarak bilinen bir mineraldir.
Yumusaklig1 (Mohs sertlik 6l¢eginde 1), diisiik 6zgiil agirlig1 (yaklasik 2.7), yiiksek termal ve
kimyasal stabilitesi gibi 6zellikleriyle taninir. Talk, lamel yapis1 sayesinde yaglayici 6zellik
gosterir ve bu da seramik ¢amurunun islenebilirligini artirir [15-16]. Vitrifiye camur, seramik
saglik gerecleri iiretiminde kullanilan bir seramik hamurudur. Uretim siireci, hammaddelerin
(kil, kuvars, feldispat ve talk gibi) karistirilmasi, Ogiitiilmesi, sekillendirilmesi ve
sinterlenmesini igerir. Talk, bu siire¢te onemli bir katk1 maddesi olarak kullanilir [17-18]. Talk,
vitrifiye camurun plastikligini artirir, bu da camurun sekillendirilmesini kolaylagtirir. Ayrica,
talk, sinterleme sicakligini diigiirerek enerji tasarrufu saglar ve camurun mikroyapisin
tyilestirir. Talkin eklenmesi, nihai iiriiniin mekanik dayanimini artirabilir ve ¢atlama riskini
azaltabilir [19-20]. Talk katkisi, vitrifiye ¢amurun reolojik oOzelliklerini iyilestirir, bu da
camurun kaliplama ve sekillendirme islemlerini kolaylastirir. Sinterleme sirasinda, talkin
varligi, camsi fazlarin olusumunu tesvik eder, bu da iirliniin mekanik dayanimini artirir. Ayrica,
talk, seramik {iriiniin termal genlesme katsayisini diisiirerek termal sok direncini artirabilir [21-
22]. Talk kullanimi, seramik iiretiminde enerji tasarrufu saglayarak cevresel siirdiiriilebilirlige
katkida bulunur. Diisiik sinterleme sicakliklari, enerji tiikketimini ve karbon ayak izini azaltir.
Ekonomik ac¢idan, talkin yerel kaynaklardan temin edilmesi, iiretim maliyetlerini diigiirebilir ve
ekonomik avantajlar saglayabilir [23-24]. Talk, vitrifiye camur iiretiminde kullanilarak,
camurun islenebilirligini artirmak, sinterleme sicakligini diistirmek ve nihai {iriiniin mekanik ve
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estetik 6zelliklerini iyilestirmek gibi bir¢ok avantaj saglamasi beklenmektedir. Talk katkisinin
daha etkili kullanimi ve ¢evresel siirdiiriilebilirlik acisindan da 6nem arz etmektedir.

Bu ¢alismada, talkin pisirme siireci optimize edilecek, tiretim maliyetlerini diisiirme ve ¢evresel
etkileri azaltma potansiyeli detayli bir sekilde agiklanacaktir. Ayrica vitrifiye ¢amuruna talk
katkistyla, iiriin kalitesini koruyarak veya iyilestirerek maliyet etkin bir ¢dziim sunacagi 6n
gorilmiistiir.

2. DENEYSEL CALISMALAR

2.1. Receteler ve Hammadde Kompozisyonlari

Calismada kullanilan hammaddeler ve receteler asagida verilmistir.

Cizelge 1. Sahit ve Talk Katkih Camur Receteleri

RECETELER

HAMMADDELER Sahit Camur Talk Katkih Camur
(%) (%)

FELDSPAT 30 30

SILIS KUMU 17 17

KiL 25 24

KAOLEN 28 28

TALK - 1

TOPLAM 100 100

Cizelge 1'de gorildiigii tlizere, talk katkisi1 sadece kil miktarinda ufak bir azalma ile ¢gamur
recetesine eklenmistir. Diger hammaddeler ayni oranlarda kullanilmistir. Bu regeteler, pisirim
sicakliklariin diisiiriiliip diistiriilmedigini analiz etmek i¢in kullanilmistir. Talk kullanilan ve
talk kullanilmayan referans regeteler hazirlandi. Analizlerde gerekli olacak kiigiilme,
deformasyon, dilatometre ve su emme plakalar1 i¢in kaliplara ¢amur dokiimii yapild.
Kaliplardan ¢ikarilan plakalar etiivde 100 °C’de kurutuldu. Plakalarin kurutulmasinin ardindan
istenilen sicaklikta (1177 °C) pisirildi. Bu sicaklik degeri normal pisirim degerinden yaklasik
30 °C kadar daha azdir. Genellikle vitrifiye tiretiminde yaklasik olarak 1200 °C’de pisirim
yapilmaktadir. Diisiik sicaklikta sinterlesip sinterlesmedigini anlamak i¢in talk kullanilan
camur ve referans ¢camurun pisirim Oncesi ve pisirim sonrasi analizleri yapildi. Yapilan
analizlerde ozellikle su emme degerleri, dilatometre degerleri ve DSC analizleri diisiik
sicaklikta talk ilaveli camurun sinterlesmesi hakkinda daha kesin sonuglar vermektedir.
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3. SONUCLAR VE TARTISMA
3.1. Camurlarin Hazirlanmasi ve Fiziksel Test Sonuclari
Camurlarin fiziksel test sonuglari asagidaki ¢izelgede sunulmustur:

Cizelge 2. Sahit ve Talk Katkih Camurlarin Fiziksel Test Sonuclar:

Camur Sahit Camur  Talk Katkih Camur
Firin sicakligt 1177 °C 1177 °C
Deformasyon (mm) 24 27
Kuru Kiigiilme (%) 2,4 2,8
Toplu Kiigtilme(%) 10,2 12,0
Su Emme (%) 2,47 1,37
Pismis Mukavemet (kg/cmz) 416,80 481,75
Camur 210+ 210+
Harkort
Sir 190+ 190+

Camur pisirim siirecinde belirli bir kii¢iilme ve deformasyona ugramaktadir. Bunun nedeni
porlar arasindaki mesafenin azalmasindan kaynaklidir. Porlar arasindaki mesafenin azalmasi
camurun pisirim siirecinde hem kiigiilmesine hem de deformasyona ugramasina neden
olmaktadir. Bu deformasyon ve kiiclilme degeri ne kadar fazla olur ise camurun o kadar fazla
sinterlestigi anlamina gelmektedir. Cizelge 2'deki sonuglara gore, talk katkili camurun
deformasyonu ve kuru kiiciilmesi, sahit ¢amura kiyasla artmistir. Bu artis, talkin sinterleme
stirecini etkiledigini ve malzemenin termal olarak daha kararli hale geldigini gostermektedir.
Camurun pisirim siirecinde porlar aras1t mesafenin azalmasi ayn1 zamanda daha az su emmesine
neden olur. Boylece diisiik su emme degeri ¢amurun daha fazla sinterlestigi anlamina
gelmektedir. Yine ¢izelgeye gore su emme oraninda belirgin bir azalma gozlemlenmistir, bu
da talk katkisinin malzemenin yogunlugunu artirarak su emme kapasitesini diisiirdiiglini
gostermektedir. Pigsmis mukavemet degerleri ise talk katkili gamurda daha yiiksek ¢ikmigtir. Bu
durum yine porlar arasindaki mesafenin azalarak malzemenin yogunlugunun artmasina bagl
olarak gerceklesmistir. Bu da talkin malzemenin mekanik o6zelliklerini iyilestirdigini
gostermektedir.
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3.2. Isisal Genlesme (Dilatometre) Analizleri

Talk katkis1 ile gamurun genlesme katsayisi diismektedir. Bu durum da malzemeyi daha hizlh
stirede 1sitmamizi saglamaktadir. Cizelge 3, talk ilavesinin ¢gamurun 1s1sal genlesme davranigini
nasil etkiledigini gostermektedir. Talk katkisi ile genlesme degerlerinde genel bir artig
gbozlemlenmistir, bu da malzemenin daha homojen ve kararli bir yap1 olusturdugunu ve termal
genlesme 6zelliklerinin iyilestigini gostermektedir.

Cizelge 3. Sahit ve Talk Katkili Camurlarin Isisal Genlesme (Dilatometre) Degerleri

Recete Referans Talk ilaveli Camur
a 100 52,75 56,05

0 200 57,27 58,92

a 300 60,33 61,44

a 400 62,74 63,28

a 500 65,14 65,08

a 600 70,37 70,3

a 700 67,91 67,76

a 800 65,16 65,5

a 900 64,57 65,27

Gorsel 1°de verilen grafikler, talk katkisinin ¢amurun sinterleme sicakligini diistirdiiglinti ve
termal kararliligimi artirdigini gostermektedir. Talk katkili ¢camurda daha diisiik sicakliklarda
sinterleme tamamlanmistir.
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Gorsel 1. Referans ve Talk Katkih Camura Ait Isisal Genlesme (Dilatometre) Degerleri

3.3. DSC (Diferansiyel Taramah Kalorimetri) Analizleri

DSC analizleri, malzemelerin termal davraniglarini faz degisimlerini ve pisirim sirasinda
harcanan enerji miktarlarini incelemek i¢in kullanilmistir. Gorsel 2 ve Sekil 3'te talkli ve
referans ¢amurlara ait DSC grafikleri sunulmustur.

Gorsel 2. Talk Katkih Camura Ait DSC Grafigi
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