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Kongre Baglanti Linki :

Join Zoom Meeting

https://us06web.zoom.us/j/88571518350?pwd=fO YazCWBmMbAiIWrHygjKSjkbbSvotfd.1
Meeting ID: 885 7151 8350

Passcode: 202224
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ONEMLI ACIKLAMA (Liitfen okuyunuz)

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

e Oturum icerisinde en KIDEMLI olan moderator olarak secilir. Moderatoriin oturum diizenini
gozetmesi, akademisyen adaylarim1 yonlendirmesi beklenmektedir.

e  Oturuma baglanmadan 6nce Salon numaranizi adinizin dniine asagidaki gibi ekleyiniz. Bu sayede
kongre acilisinda beklemeden oturumlarmiza gonderilebileceksiniz. Or. 5§ Ahmet Ahmetoglu

Sunum siiresi 10 dakikadir. Bu siirenin asilmamasini moderatorler temin edecektir.

Sunum sonrast 5 dakikay1 gegmeyen soru-cevap, tartigma stiresi verilmektedir.

Sunumlar TURKCE veya INGILIZCE yapilabilmektedir.

Kameralar, oturum siiresince toplam % 70 oraninda agik olmak zorundadir.

Sunum yapan katilimeinin kamerasi acik olmak zorundadir.

Sunum yapmak zorunludur. Herhangi bir nedenle sunum yapmamis olan katihmciya sertifika

verilmesi ve ¢alismasinin yayilanmasi sézkonusu olamaz.

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

e Katilimcilarin kendi oturumlart disindaki oturumlara katilma zorunlulugu yoktur.

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

e SADECE CALISMADA YAZAR OLARAK GECEN KiSiLER SUNUM YAPABILIR !

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

Make sure your computer has a microphone and is working.

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

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

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,
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AICHSS 6th INTERNATIONAL CONFERENCE ON HUMANITY and SOCIAL SCIENCES
September 5 — 7, 2025

5 Eyliil / Sept 5, 2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)

MUS

Meeting ID: 885 7151 8350 Passcode: 202224

Salon Moderator Bildiri No ve Bagligi / Paper ID and Title Authors
AN ANALYSIS OF COMPLAINTS ON THE WEBSITE Prof. Dr. Murat Selim
SIKAYETVAR.COM REGARDING THE PURCHASE OF SELVI
HOUSING AND LAND Meltem POLAT
UNIVERSITY STUDENTS’ PACKAGED FOOD :gﬁr' Murat Selim
CONSUMPTION HABITS AND CULTURE -
Dogan CAN
NiGDE ULUKISLA ILCESINDE TARIMSAL FAALIYETLERLE ﬁ?;?gfgislinéoﬂ AN
% UGRASAN KADINLARIN KOOPERATIFLESME BUDAK
i} HAKKINDAKI DUSUNCELERI
— [
Z N4
- z .
3 = Fatma KESKIN
» (3 TIBBI VE AROMATIK BiTKi YETISTIRICILIGINDE KADIN Eﬁgi’k')"ek BOSTAN
_ =}
_I .
< 3
I &}
= Ogr. Gor. OLGUN KUCUK
o ..
3 QUSIEJE?EY ON THE MEDIA, DISABLED INDIVIDUALS AND Doc. Dr. MEVLUT CAN
KOCAK
DOCUMENTING SOCIAL REALITY THROUGH gﬁr' GD‘r’rMOé\?E{TTKCi%UK
PHOTOGRAPHY: LEWIS HINE AND CHILD LABORERS g
KOCAK
Ozlem ASLAN
Hasan SANSAR
HATAY ILINDE DEPREM SONRASI ETKILI LOJISTIK Naim COSKUN
YONETIMI: AFET MALZEMELERININ DAGITIM SURECI Bedirhan CANPOLAT,
Ogr. Gor. Berivan
CELIKER
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AICHSS 6th INTERNATIONAL CONFERENCE ON HUMANITY and SOCIAL SCIENCES
September 5 — 7, 2025

MUS
Meeting ID: 885 7151 8350 Passcode: 202224
5 Eyliil / Sept 5, 2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)

Salon Moderator

Bildiri No ve Bagslig: / Paper ID and Title

Authors

HALL / SALON 2
Ogr. Gor. Dr. GULSAH iISLAMOGLU

ALT ISVERENLIKTE MUVAZAANIN SOSYAL GUVENLIK
BOYUTU

Dr. Eray Karagoz

PROPOSAL FOR THE ESTABLISHMENT OF AN
“AUFFANGGESELLSCHAFT” INSTITUTION FOR
COMPANIES IN DEBT

Ogr. Gér. Dr. GULSAH
ISLAMOGLU

IRREGULARITIES IN THE CALL FOR GENERAL MEETINGS
OF JOINT STOCK COMPANIES AND THE LEGAL VALIDITY
OF THE DECISIONS TAKEN

Ogr. Gér. Dr. GULSAH
ISLAMOGLU

iS HUKUKUNDA FAZLA CALISMA

Dr. Serkan DEMIRTAS
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AICHSS 6th INTERNATIONAL CONFERENCE ON HUMANITY and SOCIAL SCIENCES
September 5 — 7, 2025

MUS

Meeting ID: 885 7151 8350 Passcode: 202224
5 Eyliil / Sept 5, 2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)

Salon Moderator Bildiri No ve Bagligi / Paper ID and Title Authors
Reflections of Western Culture and Civilisation in the Novel Dr. Ogr. Uyesi Mehmet
Intibah During the Tanzimat Period Fetih YANARDAG |
Yagmur BERBEROGLU
MUSTAFA KUTLU’S CONTRIBUTIONS TO TODAY’S Dr. Ogr. Uyesi Mehmet
TURKISH STORYTELLING Fetih YANARDAG
Yagmur BERBEROGLU
) Erich Fromm and The Economic Reductionism Of Existentaial Dog. Dr. SEVRA
E Perspective Criticism FIRINCIOGULLARI
™ =
prd =)
@) N
| L)
5, = A NADIRE GENRE IN AZERBAIJAN LITERATURE Assoc. Prof. Dr. Nazile
: 5 (Based on the work of 19th century poet Seyid Azim Shirvani) Abdullazade
3 |
T >
s
= ANIMAL RIGHTS IN ISLAM: A COMPARISON BETWEEN « .
A RELIGIOUS TEXTS AND CONTEMPORARY PRACTICES Prof. Dr. Faruk OZDEMIR
HUMAN DIGNITY IN ISLAM: STANDARDS OF TREATMENT
OF PRISONERS AMONG RELIGIOUS VALUES AND Prof. Dr. Faruk OZDEMIR
CONTEMPORARY PRACTICES
CASABLANCA KONFERANSI (14-24 OCAK 1943): I. DUNYA | Dr. Ogr. Uyesi NESRIN
SAVASI’NDA STRATEJIK BIR DONUM NOKTASI AKKOR
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AICHSS 6th INTERNATIONAL CONFERENCE ON HUMANITY and SOCIAL SCIENCES
September 5 — 7, 2025

MUS

Meeting ID: 885 7151 8350 Passcode: 202224

5 Eyliil / Sept 5, 2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)

Salon Moderator Bildiri No ve Bagslig: / Paper ID and Title Authors
ORTAOKUL 7.SINIF OGRENCILERININ SORGULAMA Uszman Fatma OLMEZ
TEMELLI OGRETIMLE ORAN-ORANTI KONUSUNA ILISKIN | o "0 oo
AKIL YORUTME BECERILERININ INCELENMESI roL.Ur.>uha
ORTAOKUL 7.SINIF OGRENCILERININ SORGULAMA Uzman Fatma OLMEZ
TEMELLI OGRETIMLE ORAN-ORANTI KONUSUNA ILISKIN | o faDr S"?.haaYILM "
OGRENME SURECLERININ INCELENMESI St
GORME YETERSIZLIGI BULUNAN OGRENCILERE . "
YONELIK HAZIRLANAN SAYI CEBIR MODULLERI PD:(')];‘]‘)T‘;&%II(LAJ :ZZOR
ﬁ HAKKINDA OGRENCI GORUSLERININ INCELENMESI "
<t
S =
O =
?(' >~
~ R
) s FEN BILGIST OGRETMEN ADAYLARININ KAVRAMSAL .
3 = OGRENMELERINDE ICERIK GOSTERIMININ ETKILERI Dog. Dr., CANAN CENGIZ
- =
< S , :
T 35 Assist. Prof. Dr., TUGBA
& PRACTICAL APPLICATIONS OF Al TOOLS IN FOREIGN QrYfDllgerllalf%}Z{A
LANGUAGE EDUCATION: OPPORTUNITIES AND ot L
CHALLENGES ZENGIN
Assist. Prof. Dr., FERHAT
KARANFIL
Beyond Access: Gendered and Structural Dimensions of Digital . .
Inequality in Turkish Higher Education Dr. Bediha Sahin
Rethinking Child Labour through Structural Inequality: A Panel . .
Study of Developing Economies Dr. Bediha Sahin
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MUS
Meeting ID: 885 7151 8350 Passcode: 202224
5 Eyliil / Sept 5, 2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)

Salon Moderator Bildiri No ve Bagslig: / Paper ID and Title Authors
MUSTAFA AYAZ ESERLERINDE BIR SANAT NESNES]
OLARAK CORABIN TEMSILI Dog. Dr. Leyla Kodaman
5 i - Dr. Ogr. Uyesi Aysegiil
g GiYSi KIRALAMA MODELININ PAYLASIM PAR Ang yest Ayseg
L = EKONOMISINDEKI YERI VE UYGULANABILIRLIK B . e
zZ = ; y ot ; s o Yiiksek Lisans Ogrencisi
o) 3 POTANSIYELI: SELCUK UNIVERSITEST ORNEGI Sema Nur GULSEN
e i
< =
& %
3 =
| -
< a HISTORY OF SCIENCE: A TEMPORAL PROJECTION OF
T S INTELLECTUAL HERITAGE Dog. Dr., Serdar SAYGILI
(=
a
PHILOSOPHY OF SCIENCE: A CRITICAL CRACK IN THE
IRON DOME OF SCIENCE Dog. Dr., Serdar SAYGILI
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AICHSS 6th INTERNATIONAL CONFERENCE ON HUMANITY and SOCIAL SCIENCES
September 5 — 7, 2025

MUS
Meeting ID: 885 7151 8350 Passcode: 202224
5 Eyliil / Sept 5, 2025/ 11:30 — 13:30 Time zone in Turkey (GMT+3)

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

THE DYNAMICS OF LANGUAGE LEARNING: A GROUNDED
1 THEORY PERSPECTIVE Anna Lukas

ENHANCING COGNITIVE FUNCTION THROUGH

2 IMPROVISATION IN CARNATIC MUSIC: A Ananya Sharma,
COMPREHENSIVE ANALYSIS Luciana Dias
REVISITING OBJECT RELATIONS IN ARABIC SYNTAX . .

3 Kofi Osei

COMPARATIVE ANALYSIS OF AFFRICATE INITIAL Elena Novak
4 CONSONANTS IN MANDARIN AND SLOVAK LANGUAGES

Ming Zhao
et <
) £
hurt 3 PREDICTIVE ANALYSIS OF SOLAR ENERGY TRENDS IN
< 5 . EGYPT BY 2035 USING A DYNAMIC BAYESIAN Victor J. Leclerc,
@ o FRAMEWORK Nia K. Tsegaye
4 =
3 | £
< <
ANALYZING STOP CONSONANTS IN MANDARIN CHINESE
6 AND SLOVAK: A COMPARATIVE STUDY USING PRAAT Helena Novak
NEW PERSPECTIVES ON THRESHOLD CONCEPTS IN
; TESOL: A THEMATIC EXPLORATION OF DISCIPLINARY Laura Schmidt,
CORE PRINCIPLES Michael Rossi
EXPLORING ARCHITECTURAL TYPOLOGIES THROUGH
8 THE AFFORDANCE THEORY Thomas Schmidt
9
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AICHSS 6th INTERNATIONAL CONFERENCE ON HUMANITY and SOCIAL SCIENCES
September 5 — 7, 2025

5 Eyliil / Sept 5, 2025/ 11:30 — 13:30 Time zone in Turkey (GMT+3)

MUS

Meeting ID: 885 7151 8350 Passcode: 202224

Salon Moderator Bildiri No ve Bagligi / Paper ID and Title Authors
ENHANCING SUSTAINABLE DECISION MAKING THROUGH | Assoc. Prof. Dr. Alisher
THOUGHTFUL INTELLIGENCE Rahmatov,
Darya Kholmatova
THE SIGNIFICANCE OF BIRTHDAYS: AN ANALYTICAL
STUDY OF RITUALS AND SOCIAL DYNAMICS IN GLOBAL Arun Rathasak, Nattapong
CULTURES Mahakot
é COMPARATIVE ANALYSIS OF DIGITAL AND Suriva Preechanan
T CONVENTIONAL POLICY POSITIONS: INSIGHTS FROM A Ana)rqda Chai ap 0n’
£ THAI POLITICAL LANDSCAPE yapong,
c Naree Thongyoo
~ [
nd
Z { -
@) @
z‘:' g THE CULTURAL AND SOCIAL SIGNIFICANCE OF
n <_E BIRTHDAY CELEBRATIONS: A COMPARATIVE ANALYSIS Faisal Al-Harthy, Aisha Al-
~ o ACROSS DIVERSE SOCIETIES Maawali
- a
< —
T o
D‘_ LANGUAGE POLICY AND NATION BUILDING: LESSONS Sami Al-Farsi
8 FROM SOUTH ASIA AND BEYOND .
@ Omar Al-Harbi
<
ANALYZING PUBLIC SECTOR CORRUPTION IN NIGERIA:
INSIGHTS FROM INSIDERS ON ITS NATURE, Amina Al-Said, Omar Al-
CHARACTERISTICS, AND CORE CAUSES Mansoori
ENHANCING CRIME MODELING WITH A GOAL-ORIENTED Ahmad Al-Momani,
FRAMEWORK . L
Fatima EI-Amin
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AICHSS 6th INTERNATIONAL CONFERENCE ON HUMANITY and SOCIAL SCIENCES
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MUS
Meeting ID: 885 7151 8350 Passcode: 202224
5 Eyliil / Sept 5, 2025/ 11:30 — 13:30 Time zone in Turkey (GMT+3)

Salon Moderator Bildiri No ve Bagligi / Paper ID and Title Authors
ADVANCED INTUITIONISTIC FUZZY VIKOR APPROACH Dara Vannak. Sopheak
FOR GROUP DECISION-MAKING IN SUPPLIER SELECTION ¢, S0P
Chan, and Kimsan So
THE INFLUENCE OF CULTURAL DIFFERENCES ON Aisuluu Tulegenova
TOURIST EVALUATIONS OF HOTEL SERVICE QUALITY . 9 ’
Kamil Akhmetov
INTEGRATIVE APPROACHES FOR SUSTAINABLE
HERITAGE MANAGEMENT: COMMUNITY ENGAGEMENT Omar Al-Farisi,
AND TRANSPARENT PLANNING Ayesha Al-Khalifa
ENHANCING URBAN DENSIFICATION THROUGH
= INNOVATIVE ROAD INFRASTRUCTURE PLANNING IN THE L. Khalil. A. Fadl
E LEBANESE CONTEXT ’ T Y
) = :
£ 2
3 5 UNVEILING COLOR SYMBOLISM: AN EXPLORATORY
< o STUDY OF GOOD AND EVIL THROUGH VISUAL Amir Rafiq
2 a INTERPRETATION Dr. Li Na Zhang
"I
< &
a ASSESSING THE INFLUENCE OF DESTINATION R A Aziz
2 CHARACTERISTICS ON COASTAL TOURISTS' H. L. Tan !
EXPERIENCES: A CASE STUDY OF LANGKAWI, MALAYSIA . !
M. N. Rahman
THE IMPACT OF POSITIVE EMOTIONAL STATES ON
COGNITIVE DISSONANCE IN ONLINE IMPULSE R. Schmidt,
PURCHASES: A EUROPEAN PERSPECTIVE Jan Klein
ENHANCING ORGANIZATIONAL PERFORMANCE R. Sousa
THROUGH SOCIAL AND CIVIC COMPETENCIES . L
M. Pereira
EXPLORING KEY CONCEPTS AND DEBATES IN Assis. Prof. Dr. Elise
SUSTAINABLE TOURISM Miiller,
Dr. Luca Rossi
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THE ROLE OF SOCIAL CONTROL IN RESPONSE TO
1 POLITICAL DEVIANCE: THE CASE OF MORDECHAI Jing Wei
VANUNU IN ISRAELI SOCIETY g

NAVIGATING THE BOUNDARIES: THE DYNAMICS OF FREE

2 EXPRESSION IN ASIAN JURISPRUDENCE Zalina Zhang
Arjun Patel

EVOLUTION OF DE-ESCALATION UNDERSTANDING
3 AMONG STUDENTS IN PROFESSIONAL LAW Prof. Dr. Li Wei
ENFORCEMENT TRAINING T '

THE INFLUENCE OF GLOBALIZATION ON THE EVOLUTION
4 OF INDONESIA’S EMERGING INDUSTRIES Dian Rahmadani

HALL / SALON 9
Elena VVan der Meer,

GOVERNMENT INITIATIVES FOR THE REINTEGRATION OF
5 HUMAN TRAFFICKING SURVIVORS: A CASE STUDY OF Raden Permadi
VIETNAM Sri Widati

INVESTIGATING ENVIRONMENTAL EMOTIVE TRIGGERS
6 IN EXTREMIST PROPAGANDA Mihaela Petrescu
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THE SIGNIFICANCE OF PRESERVING ANCIENT,
HISTORICAL, AND CULTURAL HERITAGE AND ITS ROLE Luca Bianchi, Ana Costa,
IN TOURISM Sophie Meyer, Eric Dubois
ASSESSMENT OF ECOLOGICAL IMPACTS OF TOURISM ON E'eggh':]"q'i dﬁogggfaeé Lukas
CAJU BEACH IN PALMAS, TOCANTINS, BRAZIL : y '

Dupont, Victor M.
Carvalho, Emilia T. Alves

SUSTAINABLE MANAGEMENT OF NON-TIMBER FOREST
PRODUCTS AND THEIR IMPACT ON RURAL LIVELIHOODS: | Eva Schmidt,
INSIGHTS FROM LAMABAGAR, NEPAL Sofia Petrova

S EXAMINING THE IMPACT OF LEADERSHIP STYLES ON

> > EMPLOYEE CREATIVITY AND ORGANIZATIONAL Phoutxay Chanthavong

5 v, COMMITMENT IN THE HOSPITALITY INDUSTRY Amara Lertcharoen

|

< S

L g

i L ENHANCING TOURISM IN THE HISTORICAL AND

| o CULTURAL SITES OF ALEXANDRIA: A COMPREHENSIVE Laura S. Martinez, Elena K.

% o APPROACH Prokopiou

EVALUATING THE IMPACT OF ELECTRONIC CUSTOMER
RELATIONSHIP MANAGEMENT IN THE HOSPITALITY
INDUSTRY: EVIDENCE FROM TWO HOTELS IN AUSTRIA

Dr. Emilia Huber,
Dr. Franz Kiley

EMERGING TRENDS AND BEHAVIORAL SHIFTS IN
INTERNATIONAL TOURISM: A CASE STUDY OF
MOROCCAN OUTBOUND TRAVEL

L. Moretti, A. Schmidt

EXPLORING DUAL LAYERS OF FOOD SAFETY AND GMO
CHALLENGES IN ROMANIAN AGRICULTURAL LAW

Andrei Popescu
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WOMEN’S EMOTIONAL WELL-BEING AND FAMILY
SUPPORT SYSTEMS IN IRAN Asst. Prof. Dr. Parvin
Rahimi, Leila Sadeghi
FAMILY ROLES AND THEIR IMPACT ON WOMEN’S
HEALTH OUTCOMES IN IRAN
R Parisa Gholami,
Lect. Elham Mirzaei
THE INFLUENCE OF FAMILY STRUCTURE ON WOMEN’S
PHYSICAL HEALTH IN ETHIOPIiA
Sr. Lec. Kiya Tekle,
g Postdoc Abeja Mengistu,
o 3 Dr. Tsegaye Berhanu
— [t
z | £
@) 9 CAREG_iViNG RESPONSIBILITIES AND WOMEN’S HEALTH
- Q IN ETHIOPIAN HOUSEHOLDS
< > Assoc. Prof . Dt. Mekonnen
@ = Geb
: a ebre
- B : :
< o WOMEN’S ACCESS TQ EAMILY HEALTH RESOURCES IN
I 8 EGYPTIAN COMMUNITIES Vis. Scholar Nour
ﬁ Abdallah,
Heba EI-Masry,
Asst. Lec. Dina Fathi
THE EFFECT OF FAMILY INTERVENTIONS ON WOMEN’S
CHRONIC DISEASE MANAGEMENT IN EGYPT
Asst. Lec. Mona Salama,
Zeinab Nasser
FAMTLY INFLUENCES ON WOMEN’S MENTAL HEALTH iN
SPAIN Lucia Martinez, Lecturer
Carmen Lopez, Pilar
Sanchez
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MSc . Gézde CELEBI
PREVALENCE, ANTIBIOTIC RESISTANCE, AND BIOFILM Assoc. Prof. Dr. Ceren
1 FORMATION OF Staphylococcus aureus ISOLATED FROM BASKAN
RAW MILK IN TURKEY Asst. Prof. Dr. Merve
YURTTAS
TURKIYE’DE BOBREK HASTALIKLARININ TEDAVi
2 SURECINDE MALIYET DINAMIKLERI VE ETKILEYIiCi Prof.Dr.iIMRAN ASLAN
FAKTORLER
KRONIK BOBREK HASTALIKLARINDA TURKIYE PROFiLI: .
8 SAYISAL EGILIMLER VE ETKINLIK ANALIZi Prof.Dr.IMRAN ASLAN
Z
— 5
= 7 4 ALLERGIC BRONCHOPULMONARY ASPERGILLOSIS Uzm. Dr.
@) ; (ABPA): A CASE REPORT ABDURRAHMAN KOC
|
5 =
3 =
2‘ = 5 KAHKAHA ILE YENI BIR NEFES: YASLILARDA KAHKAHA | Ars. Gor. GULISTAN
T a TERAPISININ ONEMi COBAN
[=]
S
[~
6 PALYATIF BAKIMDA SIK KARSILASILAN ENGELLER VE Ars. Gor. GULISTAN
¢OZUM ONERILERI COBAN
. o o Bilim Uzmani, Seyma
7 OKUL ONCESIi DONEM COCUKLARINDA MALNUTRISYON | Karan Tung
VE OBEZITE SIKLIGI Dog. Dr., Cansev Mese
Yavuz
COMPARISON OF NEW GENERATION TOBACCO Psvehologist Deniz Kocoslu
8 PRODUCTS AND ELECTRONIC CIGARETTE USE IN TERMS Leyct o ginci Do Yl.fc 51
OF DEMOGRAPHIC CHARACTERISTICS: A SAMPLE OF Prof. Dr Gérk r\y( b
IZMIR COURTHOUSE EMPLOYEES rol. Ur.Lorkem Yararoas
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SPINOR EQUATIONS WITH THE HELP OF CONJUGATE mﬁﬁf:metm(g%gﬁ“
FRAME IN LIE GROUPS SARIAYDIN
ON THE DIFFERENCE BETWEEN SYMMETRY AND -
EQUIVALENCE TRANSFORMATIONS Dog. Dr. Saadet S. OZER
THE ROLE OF SEASONAL FORCING IN THE DYNAMICS OF -
5 AND EPIDEMIC Dog. Dr. Saadet S. OZER
o~ N
z Q
9 g Dog. Dr. Goksel ULAY
% 'g A Study on the Application of Sauna Oil to Teak, Meranti Red and gz%/[]ﬂé%iman
: (g Spruce Wood Surfaces Dog. Dr. Umit AYATA
- =
< =)
I o
S L
a Use of a Naturally Prepared Solution for Coloring Tali, Olon, Birch g‘:;' g:' gg]izzl"bi]zgﬂ{
and Ozigo Wood Dog. Dr. Umit AYATA
Dog. Dr. Osman
Application of Matte and Semi-Matte Protective Varnishes on CAMLIBEL
Thermally Treated Sessile Oak Wood Dog. Dr. Abdi ATILGAN
Dog. Dr. Umit AYATA
Application of Linseed Oils with Different Properties to Wild PDr;)Qf' DD; ggs?zl%ffé(fﬁ
Cherry Wood Surfaces Dog. Dr. Umit AYATA
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Authors

Salon Moderator
7
© | Z
>
O =5
. J
5 |2
3 ©
- [
< =)
I <
(=)
a

BITKILERDE BESLENMENIN ABiYOTIK STRESE KARSI
ETKILERININ DEGERLENDIRILMESI

Dog. Dr. GULAY
ZULKADIR
Dog. Dr. GARIP YARSI

DIRENCLI TARIM SISTEMLERI: POLIKULTUR VE
EKOSISTEM TABANLI UYGULAMALARIN
SURDURULEBILIR ALTERNATIFLER OLARAK
INCELENMESI

Dog. Dr. GULAY
ZULKADIR
Dog. Dr. GARIP YARSI

THE FEASIBILITY OF SUSTAINABLE AGRICULTURE:
PESTICIDE USE AND FARMER PERSPECTIVES - A CASE
STUDY OF MARDIN PROVINCE

Yiiksek Lisans Ogrencisi
Sakine ERGUN
Dog. Dr. Ibrahim KOC

THE IMPORTANCE OF CADASTRAL PRACTICES IN
AGRICULTURAL LANDS

Dr. Ogr. Uyesi Aybiike
KAYA
ZM. Oner AGCABAY

THE ROLE OF HATAY PROVINCE IN AGRICULTURAL
EXTENSION ACTIVITIES IN TURKIYE

Dr. Ogr. Uyesi Aybiike
KAYA
ZM. Elif ONCEL

ICHTHYOPHONUS HOFERI: EVALUATION OF SYSTEMIC
INFECTION IN RAINBOW TROUT (ONCORHYNCHUS
MYKISS) WITH HISTOPATHOLOGICAL FINDINGS

Dr. Akif Er

TURKIYE SU URUNLERI YETISTIRICILIGINDE MERSIN
BALIKLARININ ONEMI, AVANTAJLARI VE
DEZAVANTAILARI

Dr. Ogr. Uyesi Mert
MINAZ
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HALL / SALON 4
Prof. Dr. SERAP KILIC ALTUN
No 1

A BIBLIOMETRIC ANALYSIS OF POSTBIOTICS
APPLICATIONS IN FOOD SYSTEMS

Dog. Dr. MEHMET EMIN
AYDEMIR

Prof. Dr. SERAP KILIC
ALTUN

Mapping Scientific Trends on Ochratoxin A in Milk: A 25-Year
Bibliometric Analysis

Prof. Dr. SERAP KILIC
ALTUN

Dog. Dr. MEHMET EMIN
AYDEMIR

EVALUATION OF CELL VIABILITY IN GLP-1R EXPRESSING
HEK?293 CELLS TREATED WITH SYNTHETIC PEPTIDE
LIGANDS

Ogr.Gor.Dr, GAMZE
DEMIREL

KEY PEPTIDE GPCR FAMILIES AND THEIR BIOCHEMICAL
FUNCTIONS: INSIGHTS INTO SIGNAL TRANSDUCTION
AND THERAPEUTIC POTENTIAL

Ogr.Gor.Dr, GAMZE
DEMIREL

COMPARATIVE ANALYSIS OF NEOSCONA SPECIES
(ARANEAE: ARANEIDAE)

Msc student, ASIYE
SECKIN

PhD student, DERYA
ARSLAN TALAPOV
Assoc.Prof.Dr. ADILE
AKPINAR

Yiiksek Lisans Ogrencisi,
SUHEDA AY

AN INVESTIGATION OF EXERCISE ADDICTION LEVELS
AND MOOD CHANGES IN INDIVIDUALS ENGAGED IN
BODYBUILDING-ORIENTED EXERCISE

Master, Furkan OZDIL
Dog. Dr. Hulusi ALP
Dog. Dr. Abdullah Yavuz
AKINCI

EXAMINATION OF SELF-CONFIDENCE LEVELS OF MUAY
THAI ATHLETES

Master, Kader CELIK
Dog. Dr. Hulusi ALP
Dog. Dr. Abdullah Yavuz
AKINCI
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ASSESSING THE QUALITY STANDARDS OF HOSPITAL
PHARMACIES IN THERAPEUTIC CENTERS ASSOCIATED
1 WITH KERMANSHAH UNIVERSITY OF MEDICAL Gharehbagh V.Hamishehkar
SCIENCES, IRAN , H.Aghababa
FETAL AND INFANT MORTALITY RATES IN BOTUCATU Assis. Prof. Dr. Noda
2 CITY, SAO PAULO STATE, BRAZIL: ASSESSING Salvaaor T
MATERNAL-INFANT HEALTHCARE
I.C, FonsecaC.R. B.
COMPARISON OF THIOPENTAL-FENTANYL AND
MIDAZOLAM-FENTANYL FOR PROCEDURAL SEDATION IN
EMERGENCY DEPARTMENT PATIENTS WITH SHOULDER
3 DISLOCATION AND DISTAL RADIAL FRACTURE- D. Abbasi S. Shafiee
c DISLOCATION: A RANDOMIZED DOUBLE-BLIND Ardestani, E. Payani
ol s CONTROLLED TRIAL
=z (5]
®) A
- ©
S = Seyed Mortazavi
2 % TWO INSTANCES OF VACTERL ASSOCIATION DURING Memari Masod '
j GEJ 4 PREGNANCY TREATED WITH LYMPHOCYTE THERAPY Ahmad Hasani, Abed
< s Zhaleh
T .
O
EMBRACING HEALTH INFORMATION APPLICATIONS
5 WITHIN SMART NATIONAL IDENTITY CARDS (SNIC) Ismail Azrifah Hassan,
THROUGH AN INNOVATIVE I-P FRAMEWORK Masrah Bile, Murad Azmi
HOW STATISTICAL METRICS AND OPTIMIZATION
6 TECHNIQUES DRIVE GENE SELECTION IN LUNG AND C. Premalatha Kenan
OVARIAN TUMORS Gunavathi,
PERINATAL RESULTS IN INSTANCES OF BLEEDING
7 DURING THE INITIAL AND EARLY SECOND TRIMESTER S. Chhabra, P. Kalra Tickoo
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ENHANCING BASKETBALL SHOT PREDICTION THROUGH Julia Kovécs,
1 CONVOLUTIONAL NEURAL NETWORKS AND TEMPORAL Laszl6 Toth,
ANALYSIS Aniké Varga,
Janos Kocsis
COMPARATIVE ANALYSIS OF ACHIEVEMENT Laszl6 Toth,
2 MOTIVATION AND SPORTS COMPETITION ANXIETY Katalin Kovécs,
ACROSS ACADEMIC LEVELS Zoltan Horvéth,
Eva Nagy
COMPARATIVE ANALYSIS OF JOINT RANGE OF MOTION Dr. Elena Petrova,
3 IN ATHLETES: RUNNERS VS. SWIMMERS Assis. Prof. Dr. Stoyan
lvanov
EVALUATING PSYCHOMOTOR DEVELOPMENT IN EARLY
4 CHILDHOOD: A COMPARATIVE ANALYSIS OF EIGHT Elina Karimova,
ASSESSMENT TOOLS Nuriddin Shokirov
© -
z g
o
3 = EVALUATING CAREER TRANSITION SUPPORT PROGRAMS | Zainab Rahimi,
< % 5 FOR OLYMPIC ATHLETES IN AFGHANISTAN: A Assis. Prof. Ahmad Shah,
f v CONCEPTUAL ANALYSIS Dr. Ebrahim Firooz,
- I Dr. Roya Nazari
- c
< m
EPIDEMIOLOGICAL STUDY AND MECHANISMS OF Mei Zhan
6 BADMINTON INJURIES IN YOUTH: INSIGHTS FROM Li Wei 9
MEDICAL CHECK-UPS AND SURVEYS y
Chen Xu
Liu Yan,
EFFECTS OF MINDFULNESS MEDITATION ON REDUCING Zhang Mei
7 ACADEMIC STRESS AMONG FEMALE ADOLESCENTS g Vel,
Chen Wei,
Li Hua
IMPACT OF FRAME GEOMETRY AND ERGONOMIC
8 ADJUSTMENTS ON CYCLING EFFICIENCY AND MUSCLE Antoine Dupont,
ACTIVATION Dr. Claire Lefebvre
9
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VIBRATIONAL CHARACTERISTICS OF FUNCTIONALLY
GRADED PRETWISTED PLATES IN THERMAL A Kumar. R H. Nauven
ENVIRONMENTS: A FINITE ELEMENT APPROACH : » R H.Nguyen,
ENHANCED SATELLITE SOLAR PANEL DEPLOYMENT Hiroshi Nakamura. Rina
USING A BRUSHED DC MOTOR FOR SPEED REGULATION | (128t '
ENHANCING ACCIDENT ANALYSIS THROUGH SYSTEMIC | A.T. Liu,
MULTI-FACTORIAL FRAMEWORKS B. H. Moyo,

C.J. Kimura

> g

O g

2' & ENHANCING EFFICIENCY OF ARRIVAL FLIGHTS H. Zhan

= - THROUGH SPEED REGULATION: A STUDY AT TAOYUAN K Coo g

~ E INTERNATIONAL AIRPORT - Lee, .

| =] M. Kim, L. Osei

| >

T 5
ANALYZING PROCESS PARAMETERS FOR SPRING-BACK
MINIMIZATION IN V-BENDING OF HSLA 420 STEEL: A Dr. Hiroshi Tanaka,
SIMULATION-BASED STUDY Mei Lin Chen
OPTIMIZED ELECTROMAGNETIC DAMPING SYSTEM FOR | , v
VIBRATION ENERGY RECOVERY : '

J. K. Zhou

ADVANCED RELATIVE NAVIGATION FOR FORMATION . .
FLYING SATELLITES USING LASER INTERMITTENT JDa'; Ei“nrq”'gf‘”ﬁkzh '_Dgé(')\l"('”'
MEASUREMENTS L Y
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A NOVEL THERMOCHEMICAL ENERGY STORAGE
SOLUTION FOR TRANSPORTATION: DESIGN AND
EVALUATION

Salon Moderator Bildiri No ve Bagligi / Paper ID and Title Authors
EVALUATION OF ENERGY OUTPUT AND IRRADIANCE Minh Chau Tran. Nauven
ANALYSIS TECHNIQUES iN PHOTOVOLTAIC SYSTEMS + Nguye
Hoang Anh, Ha Thi Mai
INTEGRATION OF SOLAR POWER GENERATORS AND
ENERGY STORAGE SYSTEMS iIN POWER DISTRIBUTION L. Tran, H. Nguyen, V.
NETWORKS Pham, N. Hoang
THE PROMISE OF HYBRID MICROGRIDS FOR
ALLEVIATING POWER SHORTAGES IN LEBANON T. Nguyen, H. Tran
ANALYSIS OF VIBRATION SIGNALS IN SMALL VERTICAL Mei Lin Zhana. Zhao Wei
AXIS WIND TURBINES 9.
Chen, Haruto Nakamura
® o
P @
3 8 INVESTIGATION OF LEAK EFFECTS ON THE DURABILITY Dr. Yumi Kim, Dr. Wei
< © OF SOLID OXIDE ELECTROLYSIS CELLS UNDER CO- Zhang, Dr. Haruto
f iC) ELECTROLYSIS CONDITIONS Nakamura, Dr. Elena Costa
:II L
I |5
I

Lin Cheng, Yulia Petrov

ADVANCED CONSUMER LOAD PROFILING USING AN
ENTROPY-ENHANCED K-MEANS APPROACH

Aisha Z. Jafari, Mei Ling
Zhao

IMPACT OF SURFACTANT ADDITION ON THE
SUPERCOOLING BEHAVIOR OF TITANIA NANOFLUIDS IN
THERMAL ENERGY STORAGE SYSTEMS

Mei Ling Zhang, Hiroshi
Nakagawa, Kaito Tanaka

OPTIMIZING TECHNICAL AND ECONOMIC PERFORMANCE
OF SMART MICRO-GRIDS WITH RENEWABLE ENERGY: A
CASE STUDY iIN ASIA

Y. T. Lin, K. W. Zhang, L.
R. Chen, Mei Hua,
Xiaodong Liu
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MICROSTRUCTURAL AND ELECTROCHEMICAL
PERFORMANCE OF CARBON-COATED NANOGRAINED Jianhui Chen
LIFEPO4 AS CATHODE MATERIAL FOR LITHIUM-ION Mei Lin Wu !
BATTERIES
MICROSTRUCTURAL ANALYSIS AND ELECTROCHEMICAL
PERFORMANCE OF AL-DOPED LINI1/3CO1/3MN1/302 Jia-Li Huang, Qiang Liu,
CATHODES FOR LITHIUM-ION BATTERIES Rong-Xin Zhang

o E' FABRICATION OF 3D SNO LEAFY NANOSTRUCTURES AND | Xin Liu

= = THEIR ELECTROCHEMICAL PERFORMANCE AS ANODE Hyeon-Ju Park

(@) S MATERIALS FOR LITHIUM-ION BATTERIES Haruto Yamaguchi

- X Nurul Izzati Ahmad

& 3

~ S

j o PROPANE DEHYDROGENATION OVER PLATINUM-TIN

< o CATALYSTS SUPPORTED ON MAGNESIUM ALUMINATE Liang Chen,

I 5 WITH VARYING MG/AL RATIOS Yuan Zhang
EXPERIMENTAL ANALYSIS OF FIRE-RESISTANCE IN ECO- Dr. Wang Jun
FRIENDLY CORRUGATED SANDWICH PANELS Dr. Pradeep Kumar,

Dr. Lian Xiu
SYNTHESIS AND ELECTROCHEMICAL PERFORMANCE OF .
3D SNO CABBAGE NANOSTRUCTURES AS ANODE Q(Ai‘r’]h‘i‘irmd Zubair Igbal
MATERIAL FOR LITHIUM-ION BATTERIES q) .
Pengpeng Liu
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PREVALENCE, ANTIBIOTIC RESISTANCE, AND BIOFILM FORMATION OF
Staphylococcus aureus ISOLATED FROM RAW MILK IN TURKEY

MSc Gozde CELEBI
Amasya University, Institute of Health Sciences, Department of Molecular Medicine
celebigozde8@gmail.com- ORCID 0009-0007-6477-9980
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ABSTRACT

Coagulase-positive staphylococci, particularly Staphylococcus aureus, are among the leading
causes of foodborne infections and intoxications globally. Milk and dairy products often serve
as reservoirs for antibiotic-resistant and biofilm-forming S. aureus, raising significant food
safety and public health concerns. This study aimed to determine the antibiotic resistance
profiles and biofilm-forming abilities of S. aureus strains isolated from raw milk samples. For
this purpose, a total of 60 milk samples were collected by hand milking between February and
June 2023 from several villages Havza, Samsun, Tiirkiye. Decimal dilutions were prepared
using 0.1% peptone water, and samples were spread onto Baird-Parker agar supplemented with
egg yolk tellurite. After incubation at 35 °C for 24—48 hours, colonies showing typical S. aureus
morphology (2-3 mm diameter, black or gray, opaque, convex, lecithinase-positive) were
selected. Phenotypic tests (catalase, coagulase, and Gram staining) and genotypic confirmation
(16S rRNA and nuc gene detection) were then performed. Among the 60 milk samples, 27 were
identified as Staphylococcus spp., and 24 were confirmed as S. aureus, yielding a prevalence
rate of 40%. Disk diffusion tests revealed resistance rates of 37.5% to cefoxitin, 29.16% to
penicillin, and 4.1% to tobramycin. All isolates were fully susceptible to levofloxacin and
gentamicin. Biofilm formation was observed in 17 isolates (70.83%) using the microtiter plate
assay. These results highlight that raw milk samples in the study region were contaminated with
antibiotic-resistant and biofilm-forming S. aureus strains, underscoring a potential risk to public
health.

Key words: Antibiotic resistance, Biofilm, Staphylococcus aureus, Raw milk
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Foodborne diseases are illnesses that arise from the consumption of contaminated foods, where
harmful microorganisms or substances may be introduced at any stage from production to
consumption (Mafe et al. 2024; Kumar et al. 2024). Globally, nearly 600 million individuals
suffer from foodborne illnesses each year, and around 420,000 of them succumb to these
diseases. Children under the age of five are particularly vulnerable, accounting for
approximately 40% of foodborne-related deaths (WHO, 2022; Nunes Nascimento et al. 2025).
Many foods are recognized as potential sources of foodborne infections; however, milk, in
particular, due to its rich protein composition, provides a highly favorable environment for
microbial growth. Globally, milk-borne diseases are predominantly attributed to various
pathogens, with bacteria being the most frequent causative agents (Bharathy et al. 2015;
Akinsemolu et al. 2024). Bacteria commonly found in raw milk include Staphylococcus aureus,
Escherichia coli, Salmonella enterica Typhimurium, Shigella spp., Listeria monocytogenes and
Campylobacter jejuni (Belayneh et al. 2025). Among these bacteria, S. aureus, which is
frequently associated with subclinical mastitis, represents a significant opportunistic pathogen
in raw milk (Fagundes et al. 2010; Wang et al. 2018; Deddefo et al. 2022). The contamination
of milk with Staphylococcus aureus is associated with factors such as inadequate hygiene of
surfaces in contact with milk, animal diseases like mastitis, insufficient infrastructure, and lack
of training for dairy farmers (Mpatswenumugabo et al. 2024).

Foods are important reservoirs that play a role in the spread of resistance in the food chain.
Food poisoning associated with S. aureus has been reported to involve not only methicillin-
resistant strains (MRSA) but also multidrug-resistant (MDR) variants (Martak et al. 2024). The
ability of S. aureus to form biofilms is a key virulence trait and plays a crucial role in
antimicrobial resistance. Biofilms are layers created when bacteria adhere to both biotic and
abiotic surfaces and enclose themselves in extracellular polymeric substances (EPS). This EPS
allows bacterial cells to communicate through the diffusion of small signaling molecules.
Additionally, horizontal gene transfer (including integrons, transposons, and insertion
sequences) occurs frequently within biofilms, which contributes to the dissemination of
antimicrobial resistance (Wu et al. 2024; Wang et al. 2025). Biofilm formation by S. aureus in
food processing plants, milking machines, and milk transport tankers poses a potential threat to
milk safety. Therefore, determining the biofilm formation potential of bacteria and preventing
biofilm formation on abiotic surfaces is important for preventing S. aureus-related infections
and intoxications (Tang et al. 2025).

In this study, S. aureus isolates obtained from milk samples were comprehensively
characterized at the species level using both phenotypic and genotypic approaches. Their
antibiotic resistance profiles were evaluated, and their biofilm-forming capacities were
analyzed. This integrative approach aims to provide a better understanding of the behavior of
S. aureus in milk environments and its implications for food safety and public health.
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2.1. Sample Collection

A total of 60 unprocessed milk collected from the villages of Havza, Kayacik, and Miirsel in
Samsun between February and June 2023 were used as the study material. The collected
samples were brought to the laboratory under cold chain protection and analyzed for S. aureus.

2.2. S. aureus Isolation Procedure

Milk samples (10 g) were homogenized in sterile bags containing 90 mL of 0.1% (w/v) buffered
peptone water. Serial dilutions were prepared in the same diluent, and 0.1 mL aliquots were
spread onto Baird-Parker agar supplemented with egg yolk tellurite. After incubation at 37 °C
for 24 h, black, convex, and shiny colonies (2-5 mm) with lecithinase activity were identified
as presumptive S. aureus (Jamali et al. 2015).

2.3. Genotypic ldentification of S. aureus

Following 24 h incubation of stock cultures at 37 °C, subculturing was performed on Tryptic
Soy Agar (TSA). Genomic DNA from individual colonies was extracted using the boiling
method (Oliveira et al. 2022).

Table 1. Showing details of the primers used

Amplified | 523’ Product size | References
(bp)
16SrRNA | AACTCTGTTATTAGGGAAGAACA 756 McClure et al. 2006
CCACCTTCCTCCGGTTTGTCACC
nuc GCGATTGATGGTGATACGGTT3 280 Zhang et al. 2004
AGCCAAGCCTTGACGAACTAAAGC

Amplification of the 16S rRNA gene was carried out using a thermal cycling profile that began
with an initial denaturation at 94 °C for 10 minutes. This was followed by two sequential
cycling phases. In the first phase, 10 cycles were applied, each consisting of denaturation at 94
°C for 45 seconds, annealing at 55 °C for 45 seconds, and elongation at 72 °C for 75 seconds.
The second phase comprised 25 cycles under the following conditions: denaturation at 94 °C
for 45 seconds, annealing at 50 °C for 45 seconds, and extension at 72 °C for 75 seconds. The
process concluded with a final elongation at 72 °C for 10 minutes.

For amplification of the nuc gene, the PCR program started with a 5-minute denaturation at 94
°C. This was followed by two distinct cycling stages: the first included 10 cycles of denaturation
at 94 °C for 40 seconds, annealing at 58 °C for 40 seconds, and extension at 72 °C for 1 minute;
the second stage comprised 25 cycles with denaturation at 94 °C for 1 minute, annealing at 50
°C for 1 minute, and elongation at 72 °C for 2 minutes. The protocol was completed by a final
extension step at 72 °C for 10 minutes.

PCR products were separated on a 2% agarose gel, stained with ethidium bromide (0.5 pg/mL),
and examined under UV illumination for band visualization.
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2.4. Assessment of Biofilm Formation Using Microtiter Plates

The biofilm formation properties of S. aureus isolates were determined using a 96-well
microtiter plate. First, fresh cultures of S. aureus isolates were grown overnight at 37°C.
Overnight S. aureus cultures were adjusted to 0.5 McFarland, diluted 1:50 in sterile saline, and
150 puLL was inoculated into flat-bottomed microtiter plates. After 24 h incubation at 37 °C, wells
were washed with PBS, fixed with methanol, and stained with 0.1% crystal violet. Excess dye
was removed by rinsing with distilled water, and the bound stain was solubilized with ethanol—
acetone (80:20). Absorbance was measured at 570 nm (Snel et al. 2014; Sar1 et al. 2024).

3.RESULTS

Based on conventional culture results, isolates measuring 2—-3 mm in diameter, appearing black
or gray, opaque, convex, and lecithinase-positive on BPA were selected as presumptive S.
aureus (Fig 1). Among these, 27 isolates were identified as Staphylococcus spp. through the
detection of the 16S rRNA gene region (genus-specific) in coagulase-positive strains. Further

genotypic analysis confirmed the presence of the nuc gene (species-specific) in 24 isolates
(40%), which were thereby identified as S. aureus.

a)

Fig 1. a) Presumptive S. aureus colonies on BPA. b) Gel electrophoresis profile of the nuc gene
region.

The 24 S. aureus isolates were analyzed for their antibiotic resistance profiles. The disk
diffusion test demonstrated that 37.5% of the isolates exhibited resistance to cefoxitin, 29.16%
to penicillin, and 4.1% to tobramycin, whereas all isolates remained completely sensitive to
levofloxacin and gentamicin (Table 2).

In the microtiter plate assay, 17 out of 24 S. aureus isolates (70.83%) demonstrated biofilm-
forming ability (Table 2).
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Table 2. Phenotypic and genotypic characterization and susceptibility of isolates
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FOX: cefoxitin, LEV: levofloxacin, TOB: tobramycin, CN:

gentamycin, P: penicillin, S: sensitive, R: resistant
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4. DISCUSSION

Milk is regarded as a nutritionally rich food product. Due to its high nutrient content and liquid
form, it provides a favorable environment for the growth of microorganisms. S. aureus can enter
milk from udders affected by mastitis, posing a notable threat to public health. It is recognized
as the most clinically important staphylococcal species in humans, capable of causing infections
ranging from mild skin irritations to severe, life-threatening conditions. Additionally, animals
may serve as reservoirs, contributing to the zoonotic transmission of staphylococci (Fagundes
et al. 2010; Deddefo et al. 2020). S. aureus represents a significant opportunistic pathogen
commonly found in raw milk (Oliveira et al. 2022). Staphylococcal food poisoning, resulting
from the ingestion of preformed enterotoxins in milk and dairy products, constitutes a major
cause of gastroenteritis worldwide (Park et al. 2019).

In this study, raw milk samples were examined for the prevalence of S. aureus, and a relatively
high occurrence of 40% was observed. Similarly, a study conducted in Portugal reported a 53%
isolation rate of S. aureus from raw milk samples (Oliveira et al. 2022). In another study from
China, the prevalence of S. aureus in milk samples was reported as 46.2% (Wang et al. 2018).
The prevalence of S. aureus in raw milk can be attributed to multiple factors, including mastitis-
infected animals, contamination of milking machines, and unhygienic milking practices (Bisho
et al. 2025).

In addition to causing foodborne intoxications, staphylococci pose another significant concern
due to their resistance to antibiotics. Determining the antibiotic resistance profiles is crucial, as
resistance genes can be disseminated through food (Xu et al. 2011). In this study, 70.83% of
the isolates were resistant to cefoxitin, followed by resistance to penicillin and tobramycin,
while all isolates were found to be fully susceptible to levofloxacin and gentamicin. In the
literature, one study reported that S. aureus isolates exhibited high resistance to tetracycline
(56.1%) and penicillin G (47.3%), whereas lower resistance rates were observed for cefoxitin
(5.5%) and gentamicin (2.1%) (Jamali et al. 2015). Another investigation demonstrated that
milk-derived isolates showed high levels of resistance to tetracycline (81.6%), penicillin G
(81.6%), and amoxicillin (69.4%) (Abdi et al. 2025). In another study, antimicrobial resistance
to penicillin G and gentamicin was reported as 50% and 36.1%, respectively (Liu et al. 2022).
Discrepancies in reported resistance levels could potentially stem from the diverse antibiotic
regimens employed for managing staphylococcal infections in livestock.

The ability of S. aureus to produce biofilms is increasingly recognized as a critical virulence
determinant. When these bacteria establish biofilms on the surfaces of dairy processing
equipment, they may exhibit enhanced tolerance to variations in temperature and pH compared
to planktonic cells, which in turn can influence their antibiotic resistance patterns (Wang et al.
2022; Pajohesh et al. 2022). In the present study, the majority of the isolates (70.83%) exhibited
biofilm-forming capacity. Notably, a considerable proportion of these biofilm-producing
isolates also demonstrated resistance to cefoxitin and penicillin G. In one report, all strong
biofilm-producing isolates (100%) were found to be resistant to penicillin (Pajohesh et al.
2022). Consistently, another investigation on clinical isolates also highlighted a pronounced
resistance pattern, particularly against penicillin and cefoxitin (Manandhar et al. 2018).



ORFERER,
. ¢ 6,
A f;’

2,

ALADY

ﬂy,ﬂ_/

&
EITE

AICHSS 6th INTERNATIONAL CONFERENCE ON ON HEALTH, ENGINEERING and APPLIED SCIENCES
September 5 - 7, 2025 - MUS
— ¥ ISBN NR. : 978-625-5962-52-2

.....................

5. CONCLUSIONS

In this study, raw milk samples collected in Turkey were found to be contaminated with S.
aureus. The findings demonstrated that some S. aureus isolates exhibited resistance to cefoxitin,
tobramycin, and penicillin group antibiotics, whereas they remained susceptible to levofloxacin
and gentamicin. Furthermore, a high capacity for biofilm production was observed among the
isolates. This characteristic is considered to represent a significant risk for the dairy industry
and a potential threat to public health. To reduce the risk of S. aureus contamination, strict
attention should be given to hygienic practices during and after milking. Additionally, future
studies are recommended to investigate enterotoxin production in order to better elucidate the
pathogenic potential of S. aureus.
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TURKIYE’DE BOBREK HASTALIKLARININ TEDAVi SURECINDE MALIYET
DINAMIKLERI, ETKINLIKLERI VE ETKILEYiCi FAKTORLER
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OZET

Bu c¢alisma, Tiirkiye’de kronik bobrek hastaligi (KBH) tedavi siireglerine iliskin maliyetleri ve
bu maliyetleri etkileyen temel faktorleri analiz etmeyi amacglamaktadir. Bu c¢alismada, son
donem bobrek yetmezligi (SDBY) tedavilerinde yaygin olarak kullanilan hemodiyaliz(HD),
periton diyalizi(PD) ve bobrek nakli(Tx) yontemlerinin bireysel ve toplumsal diizeyde
olusturdugu ekonomik yiik incelenmistir. Tedavi maliyetleri, dogrudan tibbi harcamalar (ilag,
cihaz, saglik personeli hizmeti) ile dolaylt maliyetler (is gilicli kaybi, hasta bakimi, ulagim)
acisindan degerlendirilmistir. Veriler, yayinlanmis makaleler, Sosyal Giivenlik Kurumu(SGK),
Saglik Bakanligi ve Tirkiye Nefroloji Dernegi’nin yayimladigi raporlar ve saglik
kurumlarindan elde edilen ikincil veri setleri araciligiyla toplanmigtir. PD yontemi HD y6ntemi
ile karsilastirildiginda daha fazla QALY saglamaktadir. Genel anlamda PD, HD’ye gére hem
daha ucuz hem daha fazla yasam sagliyor. Kisa—orta vadede PD, yasam kalitesi agisindan
HD’ye gore biraz daha avantajli goziikkmektedir. Bazi modellerde PD, bazilarinda HD &ne
cikiyorken KBH hastaliklarinda tedavi saglayan kurumun o6nemli oldugu sonucu ortaya
cikmaktadir. Transplantasyon, HD ve PD’ye kiyasla iistiin maliyet-etkinlik sunmaktadir. Bu
nedenle, Tiirkiye’de naklin yayginlastirilmasimi destekleyecek bilgilendirici ¢aligmalar ve
politika diizenlemeleri kritik 6neme sahiptir. Calisma, saglik kaynaklarmin verimli kullanimi
ve maliyet-etkin tedavi planlamalar i¢in politika yapicilara yol gosterici bilgiler sunmaktadir.

Anahtar Kelimeler: Kronik bobrek hastaligi, son donem bobrek yetmezligi, hemodiyaliz,
periton diyalizi, bobrek nakli

1. GIRIS

Kronik bobrek hastaligi (KBH), kiiresel bir saglik sorunudur ve diinya ¢apinda milyonlarca
insani1 etkilemektedir; bu durum, 6nemli morbidite, mortalite ve ekonomik yiik olusturmaktadir.
KBH, siirekli artis gosteren ve yasam kalitesini 6nemli bir sekilde etkileyen bir hastaliktir.
Tedavi maliyetlerinin belirlenmesinde, hastaliin evresi, uygulanan tedavi yontemleri ve
hastanin genel saglik durumu gibi gesitli faktorler rol oynamaktadir. Tiirkiye’de KBH, kiiresel
hastalik yiikii raporunda DALY (Disability Adjusted Life Years) nedenlerine gore tiim yaslara
gore 6. sirada yer almaktadir (Bankur & Agirbas, 2023). KBH, diinya ¢apinda 750 milyondan
fazla kisiyi etkiledigi diisiiniilmekte ve Tiirkiye’de her alt1 kisiden bir kiside KBH nin oldugu
tahmin edilmektedir. Tirkiye'de kronik bobrek hastaliginin  yayginligi  %15,7'dir.
Kardiyovaskiiler risk faktorleri kronik bobrek hastaligi olan hastalarda anlamli olarak daha
yaygindir. Bu oran kadinlarda erkeklerden anlamli bir sekilde daha yiiksektir (%18,4'e karsi
%12,8) ve deneklerin yas arttik¢a artmaktadir (Siileymanlar, 2012).
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Bobrekler viicuttaki sivi ve elektrolit dengesinin korunmasindan, iire, iirik asit ve kreatinin gibi
metabolik atiklarin kandan uzaklastirilmasindan, kan basinci diizeyinin kontroliinden ve
hormon iiretiminden sorumludur. Bobrek hastalifi en az 3 aylik bobrek hasar1 veya glomeriiler
filtrasyon hizinin (GFR) 1,73 m?de 60 mL/dk'dan az olmasi veya fonksiyonundaki azalma
belirtegler ile gosterilen hastalik olarak teshis edilmektedir (Bankur & Agirbas, 2023).
Diinyada 2,6 milyon kisi diyaliz veya bobrek nakli tedavileri almaktadir. KBH tedavisinde
hemodiyaliz(HD), periton diyalizi(PD) ve bobrek nakli(Tx) yontemlerinden herhangi bir
tanesinin uygulanmasi zorunludur. Son dénem bdbrek yetmezligi (SDBY) evresinde en iyi
tedavi yontemi bobrek naklidir. Ancak, bobrek vericileri bulmak kolay olmadigindan HD veya
PD tedavi yontemleri uygulanmaktadir. TX, orijinal bobregin sadece %50'sini ve HD ve PD ise
yaklasik % 10 fonksiyonun saglamaktadir. Tx yonteminde canli ya da kadavradan cerrahi
yontemle alinan insan bobregi cerrahi yontemle takilmaktadir. Bobrek naklide en uygun tedavi
yontemi olmasina ragmen canli veya kadavra bobrek bulmak zordur. Tiirkiye’de KBH olan
kisilerin %20'sinden az1 Tx ile yasamlarina devam ettigi diisiiniilmektedir. Yapilan hiikiimet
tesviklerine ragmen, ¢ogu insan 6ldiikten sonra bobreklerini vermek istememektedir (Aslan &
Ozen, 2013; Bankur & Agirbas, 2023; Giines ve Yigit, 2022).

Bobrek yetmezligi diyabet, obezite ve kalp hastaligi gibi hastaliklardan kaynaklanabilir
(Medical Tourism Corporation, 2025). Yapilan ¢alismalarda hastalarin %86,6'sinda eslik eden
hastaliklarin oldugu, en sik goriileninin %68,5 ile hipertansiyon oldugu belirlendi. Santral HD
hastalarinda en sik goriilen komorbidite hipertansiyon olup, hastalarin %66'sin1 etkilemistir.
Bunu, diyabet (%14) ve hiperparatiroidizm (%]13) izlemistir. PD uygulanan hastalarda en sik
goriilen komorbidite de hipertansiyon olup, vakalarin %61'ini olustururken, bunu
hiperparatiroidizm (%20) ve diyabet (%12) izlemistir. KBH erken belirlenmesi durumunda
bobrek hastaliklarinin ilerlemesi Onlenebilmektedir, ancak bu konuda farkindalik ve bilgi
diizeyinin yiiksek olmasi gerekir ( Bankur & Agirbas, 2023). Bobrek hastaligin evreleri 1-5
arasinda siiflandirilmakta ve son iki evre tedavi gerektirmektedir. Tiirkiye'de bobrek hastaligi
olan 1-3 evrelerinin yeterince dnemsenmedigi ve dogru bir tarama yapilarak ileri evreleri
engellemek i¢in yeteri Onlem alinmadigi tespit edilmistir. Orta siddetteki kronik bobrek
yetmezligi, yiiksek tansiyon, diyabet, hiperlipidemi veya diger hastaliklarin onlenmesi ve
tedavisiyle tersine ¢evrilebilir veya daha ileri evrelere dogru yavaglatilabilir. SDBY hastaliklari
bobregin fonksiyonlarni yerine getirememesine neden olur ve kanin diizenli olarak
temizlenmesi gerekir. Oysa etkin onlemler ile bobrek hastaliginin daha ileriki evrelere gegisi
engellenebilir.  Diinyada yapilan bazi ¢alinmalarda KBH farkindaliginin %10 nun altinda
oldugu tespit edilmistir. Tiirkiye’de yapilan ¢alismalarda ise farkindalik diizeyi %2 nin altinda
olarak bulunmustur. Diisiik farkindalik yliziinden SDBY evresine dogru hizli bir sekilde
ilerlenmektedir (Aslan & Ozen, 2013; Bankur & Agirbas, 2023; Ekenci vd., 2019).

Saglik harcamalar1 ile ekonomik biiyiime arasindaki iliski {izerine yapilan arastirmalar,
ekonomik biiyiimenin saghigi gelistirdigi ve saglik alanindaki iyilegsmelerin de ekonomik
verimliligi ve biliylimeyi etkiledigi yoniindedir (Binay, 2020). Tiirkiye'de HD maliyeti, kamu
tarafindan karsilanmakta olup bu giderin en biiyiik pay1 Sosyal Giivenlik Kurumu(SGK)'na
aittir (Tatar, 2012). Giines ve Yigit (2022) ¢alismasina gore saglik SGK hastane harcamalarinin
%6.85’si Renal Replasman Tedavisinde (RRT) harcanmaktadir. Bu nedenle, bobrek
hastaliklarinin tedavi maliyetlerini etkileyen faktorlerin belirlenmesi, saglik hizmetlerinin
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sunulmasinda ve kaynaklarin yonetiminde daha iyi kararlar alinmasina yardimci olabilir (Aslan
& Ozen, 2013).

1.1 Hemodiyaliz (HD)

HD tedavisinde yar1 gegirgen bir membran araciligi ile hastanin kanmi ve uygun diyaliz
sollisyonu arasinda sivi-soliit degisimi s6z konusudur (Glines ve Yigit, 2022). Kanin yari
gecirgen bir membran ve hemodiyaliz makinesi araciligi ile sivi ve soliit iceriginden
temizlenerek tekrar hastaya verilmesi seklinde yapilmaktadir. HD tedavisi, doktor ve hemsgire
gozetiminde HD merkezlerinde yapilmaktadir. Genelde haftada 4 saat siiren 3 seans seklinde
tedavi yapilmaktadir. Son yillarda Tiirkiye’de gerekli teknik alt yapi hastanin evinde tesis
edilerek ev HD (EH) seklinde de uygulanmaya baglanmistir. EH, her giin (glindiiz) 2-3 saat
veya her gece (hasta gece uyurken) 8-10 saat siire seklinde uygulanabilmektedir. Bu iki
uygulamanin amaci diyaliz tedavisinin etkinligini artirmak ve hasta yasam siiresini uzatmaktir
(Bankur & Agirbas, 2023).

KBH'nin ilerlemesi sonucu son dénem bdbrek yetmezligine ulasan hastalar i¢in HD, siklikla
ilk ve en ¢ok tercih edilen tedavi segeneklerinden biri olmaktadir. Tiirkiye'de HD tedavisi, genis
bir hasta popiilasyonuna hizmet veren yaygin bir tedavi yontemidir ve iilkedeki diyaliz
merkezlerinin sayis1 ve kapasitesi, son yillarda 6nemli 6l¢iide artmistir, bu da tedaviye erigimin
kolaylagsmasina katkida bulunmustur. Bu tedavi yontemi, hastalarin yasam kalitesini artirmak
ve yasam siirelerini uzatmak i¢in yaygin olarak kullanilmaktadir, ancak HD merkezlerinin
dagilimi, tedavi kalitesi, maliyet etkinligi ve hasta uyumu gibi ¢esitli faktorler, bu tedavinin
etkinligini etkileyebilmektedir. Bununla birlikte, hemodiyaliz hizmetlerinin kalitesi ve
erisilebilirligi bolgelere gore farklilik gosterebilmekte, bu da bazi bolgelerde tedaviye erisimde
esitsizliklere yol agabilmektedir (Erek, 2002; Ekenci vd., 2019).

Dogrudan (Direkt) maliyetler, hastaligin ve tedavinin dogrudan saglik sistemine ve hastaya
getirdigi maliyetlerdir. Tedavi maliyetleri; HD seans iicretleri, sarf malzemeleri, makineler, PD
soliisyonlar1 ve setleri ve Tx operasyon maliyeti, hastane yatisi, nakil sonrasi takip maliyetlerini
icerir. Diger direk maliyetler ilag maliyetleri, hastane ve saglik hizmeti giderleri(poliklinik
kontrolleri, laboratuvar tetkikleri, goriintiileme yontemleri vb.) ve tasima ve bakim
maliyetleri(diyaliz merkezine ulasgim ve diyaliz sirasinda refakatci maliyetleri) masraflaridir.
Dolayli (Endirekt) maliyetler ise hastaligin sosyal ve ekonomik yasam iizerindeki etkileridir.
Bunlar Uretkenlik kaybi( ¢alisma giiciiniin azalmasi veya is kayb1, erken emeklilik / isten
ayrilma), aile/refakatci yiikii ( refakatg¢inin is giicli kaybi, evde bakim yiikii), sosyal giivenlik
O0demeleri (malulen emeklilik, engelli maas1 vb.), uzun vadeli bagimlilik ve yasam kalitesinde
diisiisti ve psikososyal etkiler( depresyon, anksiyete gibi psikiyatrik tedavi gereksinimleri ve
aile i¢i stres ve sosyal iligkilerde bozulma) ile iliskili maliyetlerdir (SAGEM STD Daire
Bagkanlig1 , 2017). Bobrek yetmezligi tanisi alindiktan sonra AV fistiil acilmasi veya
kateterizasyon islemi yapilmasi gerekiyor. Bu miimkiin olmadig1 durumlarda sentetik greft ile
bu islem yapilmaktadir. Ayrica iki kez konstiltasyon ve paket dis1t muayene yapilmaktadir. HD
seans lcretlerine, AV fistlil ignesi, AV kan seti, diyalizdr, her tiirli heparin, konsantre
hemodiyaliz soliisyonu, Saglik Bakanliginca yayimlanan diyaliz merkezleri hakkindaki
yonetmelik geregince yapilmasi zorunlu olan tetkikler, her tiirlii serum ve seans sirasinda
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gelisen komplikasyonlarin tedavisinde kullanilan ilaglar ve giindiiz yatak iicretleri dahildir (
Giines ve Yigit, 2022).

1.2 Periton diyalizi (PD)

PD, son donem bobrek hastaligi olan hastalara HD ve bobrek nakline yasami siirdiiriicii bir
alternatif sunarak hayati 6nem tagiyan bir renal replasman tedavisidir (Abraham vd., 2015). PD
tedavisinde periton bosluguna diyalizat verilmektedir ve kapiller kan ve PD soliisyonu arasinda
stvi ve kreatinin, tire, elektrolitler, glukoz ve diger liremik toksinlerin degisimi ile kanin
temizlenmesi amaglanir (Bankur & Agirbas, 2023; Giines ve Yigit, 2022). Bu tedavi siirekli
ayaktan periton diyalizi (SAPD) ve aletli periton diyalizi (APD) olarak iki sekilde
uygulanmaktadir. Genellikle SAPD igin 2.0 - 2.5 litrelik soliisyonlar (giinde 4-5 kez) ve APD
i¢in ise 5.0 litrelik soliisyonlar seklinde kullanilir. SAPD igin giinde dort degisim, APD iginde
ortalama dokuz saat siiren giinde tek degisim seklinde diyaliz yapmaktadir ( Glines ve Yigit,
2022).

Tiirkiye'de 2018 y1il1 sonu itibariyla periton diyalizinin tiim diyaliz popiilasyonu i¢indeki orani
yillar itibariyle incelendiginde %5-6 civarinda oldugu goriilmektedir (Eren vd., 2020). HD,
renal replasman tedavisinin baskin sekli olmaya devam ederken, PD, artan hasta bagimsizlig
ve iyilestirilmis yasam kalitesi gibi belirgin avantajlar sunmakta ve saglik hizmetleri
maliyetlerinin azalmasi ve altyapi taleplerinin artmasi nedeniyle kullanimini tegvik eden
kiiresel egilimle uyumludur (Vogt ve Shah, 2024). Bu avantajlara ragmen, gec sevkler,
farkindalik eksikligi ve hem saglik hizmeti saglayicilari hem de hastalar arasinda HD’in tercih
edilmesi gibi faktorlerden kaynaklanan yetersiz kullanim da dahil olmak iizere zorluklar s6z
konusudur (Yaxley ve Scott, 2022).

1.3 Bobrek nakli (Tx)

Tx, son donem bobrek hastaligiyla bogusan bireyler i¢in kritik ve hayat kurtarici bir tibbi
miidahale olarak one ¢ikmakta ve iyilestirilmis saglik sonucglarina ve gelismis yasam kalitesine
giden doniistiiriicli bir yol sunmaktadir. Bir dondrden alinan saglikli bir bobregin cerrahi olarak
nakledilmesini ve bdylece atik filtrasyonu, sivi dengesi ve hormon {iiretimi gibi temel bobrek
fonksiyonlarmin geri kazanilmasii igerir (Beyar, 2011). Bobrek nakline olan kiiresel talep,
genellikle diyabet ve hipertansiyon gibi yasam tarzi faktorleriyle baglantili olan kronik bobrek
hastaliginin artan yayginligiyla birlikte son on yillarda 6nemli dl¢iide artmistir (Major, 2020).

Tx yonteminde canli ya da kadavradan cerrahi yontemle alinan insan bobreginin yine cerrahi
yontemle takilmaktadir. Tx en uygun tedavi yontemi olmasina ragmen canli veya kadavra
bobrek bulmak zordur. Tirkiye’de %20'sinden azimmin Tx ile yasamlarina devam ettigi
diisiiniilmektedir. Yapilan hiikiimet tesviklerine ragmen, c¢ogu insan d&ldiikten sonra
bobreklerini vermek istememektedir. Maliyet islemlerinde birinci ve ikinci yil olarak
hesaplamalar yapilmaktadir. Ilk yilda operasyon ve bébrek temin maliyetinden dolay1 maliyet
daha yiiksektir. Tiirkiye’de bulunan organ nakli merkezilerinde bobrek nakilleri yapilmaktadir.
Ulke geneli yapilan nakillerde canli dondr oran1 %79°dur ve kadavra dondr oran %21 olarak
bulunmustur. Ikinci yilda genellikle rutin kontroller olan muayene ve kontrollerde, laboratuvar
ve radyolojik islemler yapilmaktadir. Ayrica, bagisikligi baskilayan immunosupressif tipi veya
enfeksiyon Onleyici ilaglar verilmektedir (Giines ve Yigit, 2022).
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Bobrek nakli ameliyati, normal sartlarda 2 ile 4 saat arasinda siiren ve Oliim riski neredeyse
%1’ler diizeyindedir. Tiirkiye’de bobrek nakli basar1 oran1 % 94 tur. Arastirmalar bobrek
nakillerinde bir yillik sag kalim oraninin %94 oldugunu, canli donérlerden yapilan nakillerde
bu oranin %96, kadavradan yapilan nakillerde ise %86 oldugunu gdstermektedir. Naklin
basaril1 olmasi i¢in antijen olarak bilinen kimyasal 6zelliklerin bobrek nakli yapilan dondr ve
alic1 arasinda aymi olmasi gerekir. Aksi takdirde yeni bobrek alicinin bagisiklik sistemi
tarafindan reddedilecektir. Insanlar bobrek naklinden sonra farkli hizlarda iyilesirler, bazilari
digerlerinden daha hizli iyilesebilir ve giinliik yagamlarina yaklasik 2-3 ay i¢inde donebilirler.
Zaman gectikce klinik ziyaretlerine olan ihtiya¢ azalir. 3-6 aylik bir siirenin ardindan
reddedilme olasiligt ve ila¢ kullanimi azalir. Bobrek nakliyle iligkili komplikasyonlar;
enfeksiyonlar, bobrek reddi, kardiyovaskiiler komplikasyonlar, gecikmis greft fonksiyonu,
yiiksek kolesterol seviyeleri ve karaciger hasar1 dahil olmak {izere bir dizi potansiyel saglik
tehlikesini kapsar (Medical Tourism Corporation, 2025). Bobrek naklinin basarisi, bagisiklik
sistemini baskilayan tedavilerdeki gelismeler, gelismis doku uyumlulugu testleri ve gelismis
cerrahi teknikler gibi ¢cok sayida faktore baglidir; bunlarin tiimii organ reddi riskini en aza
indirmeye ve greft fonksiyonunu optimize etmeye katkida bulunur. Doku uyumlulugu testleri,
organ temini ve korunmasindaki 6nemli ilerlemeler, daha giiclii ve daha giivenli bagisiklik
baskilayici ilaclarin gelistirilmesiyle birlikte bobrek naklinde devrim yaratmistir (Saeb-Parsy
ve Watson, 2011).

2. YONTEM

Bu caligmanin amaci, Tirkiye'de SDBY tedavisinde kullanilan renal replasman tedavi
yontemleri olan merkez i¢i HD, PD ve Tx maliyetlerinin zaman i¢inde nasil degistigini ortaya
koymaktir. Sonuglar literatiirle karsilastirilarak tartisilmistir. Veriler, yayinlanmis makaleler,
SGK, Saghk Bakanligi ve Tiirkiye Nefroloji Dernegi’nin yayimladigi raporlar ve saglk
kurumlarindan elde edilen ikincil veri setleri araciligiyla toplanmistir. Maliyet analizlerinde
zaman icindeki enflasyon kaynaklanan maliyet degisikliklerden dolayr Amerikan dolar
kullanilmistir. Renal replasman tedavileri olan HD, PD ve Tx tedavilerin her birinin kendine
0zgli maliyetleri, avantajlar1 ve dezavantajlar1 vardir. Tiirkiye'de renal replasman tedavisine
duyulan ihtiyag¢ giderek artmakta, bu da maliyet etkinligi ve kaynak tahsisi konularini daha da
onemli hale getirmektedir.

Elden edilen bulgular ile kaliteye gore ayarlanmis yasam yili (QALY) , Maliyet/QALY ve
Toplam Maliyet/ ICER (Ek Maliyet-Etkinlik Orani) yontemleri kullanilarak hangi yontemin
daha avantajli ve etkin oldugu tespit edilmesi amaglanmistir.

ICER Formiili:

G -G
ICER = o

C1: Yeni miidahalenin maliyeti

Co: Karsilastirilan mevcut miidahalenin maliyeti

E1: Yeni miidahalenin saglik ¢iktist (6rnegin QALY, yasam yil1, vaka 6nleme say1si)
Eo: Karsilastirilan mevcut miidahalenin saglik ¢iktisi
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3. BULGULAR VE TARTISMA

HD maliyetleri yillar i¢ginde dalgalanma gostermektedir. HD ve PD, Ge¢miste maliyetler
birbirine yakinken, son SGK verileri PD’nin HD’den daha pahali oldugunu gdstermektedir. Tx:
[k y1l yiiksek maliyetlidir (ameliyat, yatis, immiinsiipresif ilaglar), ancak 2. yildan itibaren en
ucuz tedavi haline gelmektedir. Zaman i¢indeki egilim: HD ve Tx maliyetlerinde diisiis egilimi
vardir; bu durum Sosyal Giivenlik Kurumu (SGK)’nun etkin geri 6deme politikalar1 ve
teknolojik gelismelerle iliskilidir. Dolayli maliyetler: Diyaliz hastalarinda dogrudan maliyetlere
ek olarak %20-25 civarinda is giicii kayb1 ve sosyal maliyetler eklenmektedir (Tablo 1).

Cizelge 1: Tiirkiye’de RRT (Renal Replasman Tedavileri) Maliyetlerinin
Karsilastirmasi (Yillik, ABD Dolar)

Calisma / Hemodiyaliz(HD) | Periton Transplantasyon | Notlar
Kaynak Diyalizi(PD) (TX)
Erek vd. (2004) | 22.759 22.350 1. yil: 23.379 Tx, 2. yildan sonra
2. yil: 10.028 daha ucuz
Utas (2007) 15.085 (ilag harig) | 14.542 (ilag haric) - [lag maliyetleri
23.342 (ilag dahil) | 17.779(ilag dahil) toplami ciddi
artirryor
Tatar (2012) 2009: 13.947 - - HD maliyetleri 4
2010: 15.567 yilda stabil
2011: 15.291
2012: 13.946
Yigit vd. (2013) | 15.575 15.295 1. y1l: 26.989 Tx uzun vadede
2. yil: 4.554 oldukc¢a maliyet-
etkin
SAGEM STD Dogrudan: 8.542 | Dogrudan: 9.894 - Dolayli maliyetler (is
Daire Dolayli: 2.048 Dolayli: 2.419 giicii kaybi vb.) dahil
Bagkanlig
(2017)
SGK MEDULA | 2018: 6.558 2018:12.284 - Gergek geri 6deme
(2018-2020) 2019: 6.510 2019: 12.582 verileri
2020: 6.337 2020: 11.844
Gilines & Yigit | 5.878 9.066 1. yil: 7.689 Giincel donemde
(2022) 2. y1l: 1.639 maliyetlerin
diistiigiinii gosteriyor

Giines ve Yigit (2022) tarafindan Akdeniz Universitesi hastanesinde Retrospektif maliyet
analizi yontemi kullanilarak ve dogrudan (direkt) tibbi maliyetler kullanilarak yapilan
calismada SGK perspektifinden maliyetlerin kronik bobrek yetmezligi tedavisinde uygulanan
RRT yontemlerinin maliyetleri tespit edilmistir. Medula sisteminde her bir RRT yontemi ile
yapilan tedavilerin masraflari bulunmaktadir. Bu calismaya gore hasta basina HD’in yillik
maliyeti 96.800,06 TL ve PD’in 149.296,32 TL olarak, Tx’nun birinci y1l maliyeti 126.617,39
TL ve ikinci yil maliyeti 26.996,42 TL olarak hesap edilmistir. Dolar cinsiden degerleri
yukarida verilmistir (Giines ve Yigit, 2022).
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Cizelge 2: Tiirkiye’de KBH Maliyet-Etkinlik Analizleri

Parametrele Akdeniz Universitesi Cagdas Model Maliyet ve Yasam Yih
r calismasi- Yigit & Erdem Kili¢ & Yigit (2023) Tahmini Modeli
(2015) Aslan(2015)
Tedaviler HD, PD, Tx — Sosyal HD, PD, Tx — geri HD, PD, Tx, Tiirkiye Bobrek
Giivenlik Kurumu (SGK) 6deme kurumu Vakfi
perspektifi. perspektifi.
Maliyetler | Ilk yil maliyetleri: Yasam boyu Yasam boyu maliyetler :
e HD:29.592TL maliyetler: e HD: 160.933,04 TL/Life
e PD:29.061TL e HD: 26.883 USD e PD:142.730,67 TL/life
e Tx:51.279TL +ikincive |e PD:37.672USD e Tx:91.489,122 TL/ilk
sonrasi yillar: 8.654 TL e Tx:31.227 USD iki y11 (1$=3.1 TL)
=59.933 TL
QALY Akdeniz Universitesi Cagdas Model Beklenen yasam yili
calismasi e HD:521 e HD:5,69
e HD: 6,63 e PD:6,77 e PD:6,57
e PD:8,02 e Tx:9,73 e Tx: 17,7 yil (Tahmini)(
e Tx:13,00 Coban vd., 2016)
Maliyet/Q |« Maliyet/QALY: Maliyet/QALY: e HD=28.283 TL/QALY
ALY e HD:29.592 TL/QALY e HD:5.161 USD e PD=21.725 TL/IQALY
e PD:29.061 TL/QALY e PD:5.567 USD e Tx (nakil) =
e Tx:4.610,23 TL/QALY e Tx:3.211USD 5.168TL/QALY
ICER (Ek PD vs HD PD vs HD PD vs HD
Maliyet- o AMaliyet=233.069,22 - | e AMaliyet=37.672 |e AMaliyet=
Etkinlik 196.194,96 = 36.874,26 —26.883 =10.789 142.730,67—-160.933,04
Oram): TL usD =—18.202,37 TL
e AEtkinlik =8,02-6,63= | e AQALY=6,77— e AEtki=
1,39 QALY 521=1,56 6,57-5,69=0,88 y1l
e ICER=36.874,26/139= |e ICER=10.789 + e ICER=
26.528,24 TL / QALY 1,56 ~6.918 —18.202,37+0,88=
Tx vs PD USD/QALY —20.684,30 TL / yagam-
e AMaliyet = 59.933,00 — Txvs HD yili(Yaklagik)
233.069,22 = —173.136,22 | o  AMaliyet =31.227
TL (maliyet tasarrufu) —26.883 = 4.344
e AEtkinlik =13,00 — 8,02 = USD
4,98 QALY e AQALY =973 -
e ICER=-173.136,22/ 521 =452
4,98 =—34.766,31 TL / e ICER=4344+
QALY 4,52 =961
Tx vs HD (dogrudan USD/QALY
karsilastirma) Tx vs PD
¢ AMaliyet=59.933,00— |,  AMaliyet = 31.227
196.194,96 = —136.261,96 —137.672 =—6.445
TL usD
e AFEtkinlik=13,00-6,63= | , AQALY =9,73 —
6,37 QALY 6,77 = 2,96

ICER = —136.261,96 /
6,37=-21.391,20 TL/
QALY
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Akdeniz Universitesi cahsmasi-Yigit & Erdem (2015)

e HD:29.592 TL/yil x 6,63 yil = 196.195 TL ve PD:29.061 TL/y1l x 8,02 y1l = 233.069
TL

e Negatif ICER: Tx hem daha ucuz hem daha etkili; yani Tx, PD’yi domineder ve yine
negatif — Tx, HD’yi de baskin kilar(Tx daha etkili ve maliyet tasarruflu).

o PD, HD’ye gore daha maliyetli ama daha fazla QALY saglhiyor; ICER = 26.528
TL/QALY. Dominans kontrolii: PD, HD’ye gére daha ucuz (29.061 < 29.592) ve daha
etkili (8,02 > 6,63) — HD domine edilir.

Cagdas Model Kili¢c & Yigit (2023)

o En disiik maliyet/QALY orant — Tx (3.210 USD/QALY) — en maliyet-etkin
secenek.

e HD (5.161 USD/QALY), PD’den daha avantajli.
o PD (5.565 USD/QALY) en yiiksek oran — en az maliyet-etkin.

o PD, HD’ye gore ek maliyetle biraz daha fazla QALY sagliyor — ICER = 6.918
USD/QALY.

e Tx, PD’ye gore hem daha ucuz hem daha etkili — dominant.

e TX, HD’ye gore daha maliyetli ama ¢ok daha fazla QALY sagliyor — ICER = 961
USD/QALY (gok diisiik, olduk¢a maliyet-etkin).

mm Akdeniz Universitesi Calismas
e Cafdas Model
12

10

QALY

0

HD PD T

Gorsel 1: Akdeniz Universitesi cahsmasi ve Cagdas Model icin HD, PD ve Tx
tedavilerine gore QALY karsilastirma grafigi.

Yukaridaki iki ¢aligma karsilastirildiginda QALY yoniinden Akdeniz {iniversitesinin daha
fazla QALY sagladig goriilmektedir. Dolaysiyla KBH hastaliklarinda tedavi saglayan
kurumun QALY agisindan 6nemli oldugu sonucu ortaya ¢ikmaktadir.

« Akdeniz Universitesi verileri: Tiim tedaviler QALY bazinda ¢agdas modele gore
daha yiiksek ¢ikmistir. En yiiksek QALY Tx i¢in 13 olarak, cagdas modelde ise 9,73
olarak bulunmustur. Maliyet-etkililik acisindan agik ara en avantajli yontemdir; HD
ise en maliyetli yontemdir.
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e Cagdas Model (Kih¢ & Yigit, 2023): Tx (3.211 $/QALY) en avantajli tedavi
olurken, HD ve PD daha pahali bulunmustur (sirasiyla 5.161 $ ve 5.567 $/QALY).

Maliyet ve Yasam Yih Tahmini Modeli (Aslan(2015)
e Maliyet/ yil: HD =~ 28.283,49 TL/y1l, PD = 21.724,61 TL/y1l.

e PD, HD’ye gore hem daha ucuz hem daha fazla yasam sagliyor — PD, HD’yi domine
eder (ICER = -20.684 TL / yasam-y1l1).

4. TARTISMA

Yigit & Erdem (2015) ¢alismasinda HD ve PD’nin yillik maliyetleri birbirine oldukga yakin
bulunmustur (~29.000 TL). Ayni ¢alismada bobrek transplantasyonu (Tx), hem HD hem de
PD’ye kiyasla net bigimde daha maliyet-etkin sonu¢ vermistir. Kilig & Yigit (2023)
calismasinda da benzer sekilde, transplantasyon hem HD’ye hem de PD’ye gore oldukca
maliyet-etkin bulunmustur. Yigit & Erdem (2015) ¢alismasinda HD, en yiiksek Maliyet/QALY
degerine sahip yontem olurken, Tx en diisitk maliyetli yontem olarak one ¢ikmistir. Etkinlik
degerleri agisindan Akdeniz Universitesi (2015) arastirmasinda EQ-5D-5L skorlar1 HD:
0,6832; PD: 0,7092; Tx: 0,8929 olarak hesaplanmistir. Bu sonuglar transplantasyonu, yasam
kalitesi agisindan da en avantajli yontem olarak gostermektedir.

SAGEM STD Daire Bagkanlig1 (2017) calismasina gore diyaliz hastalarinda ¢aligsma oranlart;
PD i¢in %7,5, merkez hemodiyaliz (mHD) i¢in %5 ve ev hemodiyalizi (eHD) i¢in %34 olarak
bulunmustur. Ayn1 ¢alismada 1 QALY basina maliyetler ise HD: 58.948,05 TL, PD: 63.985,14
TL ve eHD: 54.767,81 TL olarak hesaplanmistir. Bu sonuclara gore en diisiik maliyetli yontem
eHD, en yliksek maliyetli yontem ise PD’dir. Ayrica eHD’de kisi basimna diisen ortalama
maliyetin daha diisiik olmas1 ve hastaneye yatis sayilarinin daha az goriilmesi bu yontemi 6ne
cikarmaktadir.

Kronik bobrek hastalarinda en 1yi tedavi yontemi bobrek naklidir (Bankur & Agirbas, 2023).
Bununla birlikte, PD tedavisinde HD’ye kiyasla daha az ila¢ kullanildig1 i¢in maliyet daha
diisiiktiir; ancak HD’de sepsis ve pnomoni oranlarinin daha yiliksek olmasi ek maliyet
getirmektedir. Yasam kalitesi acisindan ise HD ile PD arasinda belirgin bir fark
bulunmamaktadir (Utas, 2007). Uluslararas1 karsilastirmalarda, Hindistan’da HD hastalarinin
kisi bagina diisen ortalama harcamasi, PD hastalarina kiyasla 1,25 kat daha fazla bulunmustur
(Bankur & Agirbas, 2023).

Maliyet-Etkinlik A¢isindan:
e Caligsmalar birbirinden farkli sonuclar vermektedir:

o Yigit & Erdem (2015): PD, HD’ye gore hem daha ucuz hem de daha fazla
yasam y1li/QALY sagliyor — PD daha avantajli.

o Kilig & Yigit (2023): HD (5.161 $/QALY), PD’ye (5.567 $/QALY) gore biraz
daha avantajli — HD 6ne ¢ikiyor. SAGEM STD (2017): QALY basina maliyet
PD’de (63.985 TL) HD’ye (58.948 TL) gore daha yiiksek — HD daha
avantajli.

o Aslan(2015): PD, HD’ye gore hem daha ucuz hem daha fazla yasam sagliyor

Yasam Kalitesi A¢isindan:

e EQ-5D-5L skorlar1 (Akdeniz Universitesi, 2015):
o HD:0,6832
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o PD:0,7092
o Tx:0,8929
— PD, HD’ye gore biraz daha yiiksek yagsam kalitesi sagliyor.
o Utas (2007): HD ve PD arasinda yasam kalitesi agisindan 6nemli bir fark
bulunmamastir.

Klinik ve Hasta Y 6niinden:

o PD avantajlari: Evde uygulanabilir, daha fazla bagimsizlik, daha az diyet kisitlamasi,
bazi ¢aligmalarda daha iyi yasam kalitesi.

o HD avantajlari: Tibbi personel gozetiminde yapilmasi, komplikasyonlar karsisinda
aninda miidahale sansi.

e PD dezavantaji: Peritonit riski, uzun vadede periton membrani sorunlari.

e HD dezavantaji: Sik hastane ziyareti, kardiyovaskiiler stres, sepsis ve pndmoni
oranlarinin daha yiiksek olmasi.

5. SONUC

Kisa—orta vadede PD, yasam kalitesi acisindan HD’ye gore biraz daha avantajli gorunmektedir.
Maliyet agisindan bazi modellerde PD, bazilarinda HD 6ne ¢ikiyor ve sonuglar lilke, saglik
sistemi, veri seti gore degisiyor. Uzun vadede, Tx her iki yonteme de iistiin, hem daha diisiik
maliyet hem de daha yiiksek yasam y1lll/QALY sagliyor. SAGEM STD Daire Baskanlig1 (2017)
calismasina HD ve PD gore eHD’de kisi basina diisen ortalama maliyetin daha diigiik olmasi1
ve hastaneye yatis sayilarinin daha az goriilmesi ile 6ne ¢ikarmaktadir. eHD tedavi yontemi
uygulayan hastalarda ¢aligma oranlar1 daha yiiksek oldugundan dolayli maliyetler azalmaktadir.
Transplantasyon, HD ve PD’ye kiyasla iistiin maliyet-etkinlik sunmaktadir. Bu nedenle,
Tiirkiye’de naklin yayginlastirilmasini destekleyecek bilgilendirici ¢alismalar ve politika
diizenlemeleri kritik dneme sahiptir. Ayrica Saglik Bakanligi ve Ozel saglik kuruluslarinda
eHD kullaniminin artirilmasi desteklenmelidir.
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KRONIK BOBREK HASTALIKLARINDA TURKIYE PROFILI: SAYISAL
EGILIMLER VE ETKINLIiK ANALIiZi
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OZET

Bu ¢alismada, Tiirkiye’de kronik bobrek hastaligi (KBH) olan bireylerin yillara gore degisimi
analiz edilerek, tedavi uygulayan kurumlarinin etkinliklerinin tespit edilmesi amaglanmaktadir.
Trend analizi kapsaminda, son donem bobrek yetmezligi (SDBY) hastalarmin sayilari
incelenmis, hemodiyaliz(HD), periton diyalizi (PD) ve bobrek nakli(Tx) gibi baslica tedavi
yontemlerinin dagilimi degerlendirilmistir. Calismada ayrica cografi bolgelere gore kronik
bobrek hastaliklart incelenmis ve karsilastirilmistir. Veriler, Tiirkiye Organ ve Doku Nakli
Kurumu, Tiirkiye Nefroloji Dernegi ve Saglik Bakanlii'min ilgili yillara ait istatistiksel
raporlarindan elde edilmistir. Elde edilen bulgular, Tiirkiye’de bobrek hastalarinin sayisinin
yillar icinde artis gosterdigini, HD en yaygin tedavi yontemi oldugu ve tedavi tercihlerinde
sosyoekonomik ve bolgesel farkliliklarin 6nemli rol oynadigini ortaya koymustur. Bu trendin
yaslanan niifusla daha da artacagi tahmin edilmektedir. Ayrica HD tedavinde 6zel hastaneler
yiiksek performans gosterirken, iiniversite hastanelerininim performansmin diisiik
bulunmustur. Universite hastanelerinin kullanilmayan mevcut kapasitesinin daha etkin
kullanmaya yonelik ¢alismalar yapilmalidir. Bobrek nakillerinde iiniversite hastaneleri oncii
olmaya baslamistir. Bu calisma, saglik politikalarinin gelistirilmesi ve kaynaklarin etkin
planlanmasi agisindan 6nemli bir zemin sunmaktadir.

Anahtar Kelimeler: Kronik bobrek rahatsizligi, son donem bobrek yetmezligi, hemodiyaliz,
periton diyaliz, bobrek nakli

1. GIRIS

Kronik Bobrek Hastaligi(KBH), son donem bobrek yetmezligi ve ilgili komplikasyon riskini
artiran onemli bir kiiresel saglik sorunudur. KBH, kiiresel bir saglik sorunu olarak kabul
edilmekte olup, yliksek mortalite ve morbidite oranlar1 gdstermektedir. KBH, diinya genelinde
%10'dan fazlasini etkilemekte ve orantisiz bir sekilde savunmasiz gruplari ve diisiik-orta gelirli
iilkeleri etkilemektedir. Artan 6liim oranlariyla 6nde gelen bir 6liim nedeni olmasi, gelismis
onleme ve tedaviye acil ihtiya¢ oldugunu gostermektedir (Ecder, 2013; Kovesdy, 2022).
Tirkiye’de KBH yaygimlig %15,7 olup, diyabet, insiilin salinimi veya insiilin etkisindeki
bozukluklar nedeniyle ortaya ¢ikan hiperglisemi ile karakterize kronik metabolik bir hastalik
olarak, diinya genelinde milyonlarca yetigkini etkilemektedir ve prevalansi giderek artmaktadir.
Hipertansiyon, kan basincinin normal degerlerin iizerinde seyretmesi durumu, kardiyovaskiiler
hastaliklar, kronik bobrek hastalig1 i¢in major bir risk faktoriidiir ve Tiirkiye'de yaygimligt
giderek artmaktadir. Obezite, viicutta asir1 yag birikimi ile karakterize olan ve birgok kronik
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hastaliga zemin hazirlayan 6nemli bir saglik sorunudur, obezite oranlari da endise verici
diizeylere ulasmistir ve bu durum KBH riskini artirmaktadir (Akgay & Deniz, 2019; Kovesdy,
2022; Ozdemir, 2022; Siileymanlar vd., 2011). Ayrica, Tiirkiye'deki yasli popiilasyonun
artmasi, KBH prevalansinin ylikselmesine katkida bulunan 6nemli bir faktordiir. Bu hastalikta,
bobrek tiimorlerinin dogru tanisi, uygun tedavi ve miimkiin olan en uzun sagkalim i¢in kritik
Oneme sahiptir.

1.1 Kronik Bobrek Rahatsizligi(KBH)

KBH tanis1 ¢ogunlukla serum kreatinin veya sistatin C'den elde edilen tahmini glomeriiler
filtrasyon hizi (eGFR) ve/veya idrar alblimin testi ile konur. Son yirmi yilda gelistirilen
siniflandirma sistemleri, KBH tespit ve takibini standartlastirarak yayginligi ve sonuglar
hakkinda bilgi saglar. Tani, KBH'yi akut veya ge¢ici durumlardan ayirt etmek i¢in en az 90 giin
boyunca devam eden kalict bobrek fonksiyon bozuklugu (6rnegin diisik eGFR veya
albiiminiiri) kanit1 gerektirir (Kovesdy, 2022). Birinin kronik bobrek hastaligi olup olmadigini
anlamak i¢in: ya glomertiler filtrasyon hiz1 (GFR) ii¢ aydan uzun siiredir 60 ml/dak/1,73 m2'den
diisiik ya da GFH’dan bagimsiz olarak bobrek hasarinin var olmasi gerekir. Albiiminiiri (idrarla
albiimin atilim1 >30 mg/24 saat; idrar albiimin/kreatinin oran1 >30 mg/gr), idrar sedimenti
anormallikleri, tiibiiler bozukluklara bagli elektrolit bozukluklar1 veya diger anormallikler,
bobrek biyopsisi ile saptanmis histolojik anormallikler, goriintiileme ile saptanmis yapisal
anormallikler ve bobrek nakli Oykiisii bobrek hasar belirtegleridir. KBH, GFH ve hasar
bulgularinin varligina gore evrelere ayrilir. Cizelge 1°de goriildiigli gibi bir hastada evre 1 veya

2 KBH olabilmesi i¢in mutlaka bobrekte hasar bulgularindan en az birisinin bulunmasi gerekir
(KDIGO, 2013).

Cizelge 1. Kronik bobrek hastaliginin evreleri(KDIGO, 2013)

KBH Evresi Isimlendirme GFH (ml/dk/1.73 m?)

Evre 1 Bébrek hasar1 (GFH normal) >90 + Bgbrek hasar: bulgulari
Evre 2 Hafif GFH azalmasi 60-89 + Bobrek hasari bulgular:
Evre 3a Hafif-orta GFH azalmasi 45-59

Evre 3b Orta-siddetli GFH azalmasi 30-44

Evre 4 Siddetli GFH azalmasi 15-29

Evre 5 Boébrek yetmezligi <15

KBH’nin evrelendirmesi, ilerlemesi ve komplikasyonlar risklerinin agik ve anlasilir bir sekilde
olmasi gerekir. Kidney Disease: Improving Global Outcomes (KDIGO) 2012 yili KBH
Degerlendirme ve Yonetim Kilavuzu’nda belirtildigi gibi idrarla albiimin atihlmi KBH
ilerlemesini etkiledigi belirtilmistir. Bu yiizden Cizelge 2 belirtildigi gibi albiimin kategorileri
KBH’nin derecelendirmesinde ve riskin belirlemesinde etkilidir.
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Cizelge 2. Kronik bobrek hastaliginda albiiminiiri kategorileri(KDIGO, 2013)

-releri idrar Albiimin/Kreatinin (mg/gr) | Tammmlar -

Al <30 Normal-yiiksek normal
A2 30-300 Yiiksek
A3 =300 Cok yiiksek

Bu yiizden son donem bdbrek hastaligina (SDBH) ilerlemesinde daha yol gosterici olmasi
acisindan Gorsel 1 gosterildigi gibi risk tablosu olusturulmustur. SDBH yiiksek
kardiyovaskiiler (KV) riskle de iligkilidir. Teshis ve tedavilerde bu tablo kullanilabilmektedir.
Ozelikle kirmiz1 bolgeler yiiksek risk teskil etmektedir. Turuncu bélgelerde tespit edilen
kisilerin diizenli takiplerinin yapilmas1 ve her risk grubuna yonelik bir aksiyon planin olmasi
gerekir.

Albiiminiiri Kategorileri
Al A2 A3
Normal/ Yiiksek Cok yiiksek
yiiksek normal
<30 mg/gr 30-300 mg/gr >300 mg/gr
<3 mg/mmol 3-30 mg/mmol | >30 mg/mmol

G1 |Normal veya yiiksek |[>90

G2 | Hafif azalmis 60-89

G3a Hafif - orta derecede 45.59
azalmis
Orta - siddetli

G3b rta - siddetli 30.44
derecede azalmis

G4 | Siddetli azalmis 15-29

GFH Kategorileri (ml/dk/1.73 m?)

G5 |Bobrek yetmezligi <15

Yesil: Diisiik risk, Sar1: Orta derecede artmis risk, Turuncu: Yiiksek risk, Kirmizi: Cok yiiksek risk).
Gorsel 1. Glomeriiler filtrasyon hiz1 ve albiiminiiriye gore kronik bobrek hastaliginin
prognozu(KDIGO, 2013)

1.2 Tiirkiye'de Kronik Bobrek Rahatsizlig1 insidans ve prevelans oranlari

Tiirkiye'de kronik bobrek hastaliginin sayisal egilimlerini degerlendirirken, prevalans ve
insidans verilerinin yani sira, hastaligin evrelerine gére dagilimi ve demografik 6zellikler de
dikkate alinmalidir. Hastalarin yas, cinsiyet, sosyoekonomik durum ve cografi bolgelere gore
dagilimi, hastaligin yayilim1 hakkinda 6nemli bilgiler sunmaktadir. insidans oralarinda yillar
icerisinde ¢ok ciddi bir dalgalanma olmamasina ragmen, prevalans oranlari yillar bazinda
stirekli yiikselen bir trend gostermistir(Gorsel 2). Bu yiikseliste Tiirkiye’nin artan niifusu ve
ayni sekilde artan yasli niifusu orani etkili olmustur.
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Gorsel 2. Tiirkiye’de bobrek replasman tedavisi gerektiren son donem bobrek hastaliginin
insidansi ve prevalansi, milyon niifus basina (mnb) ( Tiirk Nefroloji Dernegi , 2023)

2. YONTEM VE METODOLOJI

Bu caligmanin amaci son yillarda artan SDBH sayisini ve bu hastalikta kullanilan
tedavi(Hemodiyaliz(HD), periton diyaliz(PD) ve bobrek nakli(Tx)) yoOntemlerini ve tedavi
veren kurumlari sayisal veriler yoniinden incelemektir. Hizmet veren kurumlarin makine ve
hasta sayisindaki artiglar yillar bazinda incelenerek, kurumlarin etkinlikleri karsilastirilmistir.
Bu amagla 2001-2023 yillar1 arasindaki veriler, Tiirk Nefroloji Derneginin (2025) hazirlamis
oldugu onceki yillara ait raporlardan alinarak analiz edilmistir. Analiz amaciyla kullanilan
Tiirkiye’de bulunan cografi bolgelerin niifusu Lotus Arastirma (2024) firmasindan alinmistir.

Verilerin analizinde tanimlayici istatistik ve regresyon yontemlerinden faydalanilmigtir.
Etkinlik analizinde hizmet verilen hasta sayisi ve merkez/makine sayilar1 oranlanarak hangi
kurumun etkin oldugu belirlenmistir. Bolgeler arasindaki farkliliklar1 tespit etmek icin hasta
sayilar1 ve toplam niifuslar oranlanmistir. Tiirkiye’de KBH hastaligina yonelik gelecekti
trendler tespit edilerek etkin planlamalarin yapilmasina olanak saglanacaktir. Ayrica Saglik
Bakanligima bagli hastaneler, 6zel hastaneler ve iiniversite hastaneleri karsilastirilarak
hangilerinin daha etkin oldugunun tespit edilmesi ve Onerilerin gelistirilmesi amag¢lanmistir.

3. BULGULAR

Son on yilda ortalama 9632.9 /y1l SDBH hemodiyaliz vakasi goriilmiis olup, 2014-2023 yillar
arasinda SDBH hemodiyaliz sayisinda %5,1'lik bir artis olmustur(Gorsel 3). Tim SDBH
vakalarinda ise %19,1'lik bir artis olup, 14.934 hasta bobrek nakli ile tedavi edilmistir. 2020-
2023 yillar1 arasinda bobrek nakillerinde 6nemli bir artis olmustur. PD ile tedavi edilen SDBH
oransal olarak son on yilda 6nemli bir artis olmasina ragmen 2023 yilinda sadece 1.364 kisi bu
yontem ile tedavi edilmistir. Ozelikle hastalarin hastalik yiikiinii azaltacak olan ev hemodiyalizi
tedavisi hala diislik sayilarda olup istenilen seviyede olmadig1 goriilmektedir.
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Gorsel 3 .2014-2023 yillar: arasinda renal replasman tedavisi (RRT) baslanan insidan
hastalarin (¢ocuk hastalar dahil) uygulanan RRT tipine gore dagilimi

2014-2023 yillar arasinda yillik ortalama 12.242,3 + 893,74 yeni bobrek hastas1 RRT tedavisi
almaya baslamis ve bunlarin ortalama olarak yillik 9.632,9 +419,08 HD tedavisi ve 1.103
+184.30 PD tedavisi almistir. Yillik ortalama 1.493,4+442 .83 kisiye Tx yapilmistir. 2014
yilinda yeni tedaviye baslayan RRT hastalarin % 85,06’s1 hemodiyaliz tedavisi goriirken 2023
yilinda bu oran %75,05’ ¢ diigmiistiir. Fakat, PD tedavisi gorenlerin oran1 % 8,47 den %10
oranma c¢ikmistir. 2014 yili ile karsilastirildiginda bobrek nakli % 6,47 (n=741) den %

14,67(n=2001) oranina ¢ikmistir. 2023 yilinda % 0.28 (n=38)oraninda ev hemodiyalizi hizmeti
sunulmustur.
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Gorsel 4. 2023 yili sonu itibariyla RRT ile izlenmekte olan hastalarin (¢ocuk hastalar dahil) RRT
tipine gore dagilim.
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2014-2023 yillar arasinda toplam RRT hasta sayis1 71.318 den 89.527 kisiye yiikselmistir. Bu
yillar arasinda HD tedavisi gorenlerin oran1 % 78,37 ( n=55890) ten % 69,39 (n=62123)
diismiistlir. Bu silire boyunca ortalama yillik 80.527,2+5739,53 RRT hastasina bakilmustir.
Gorsel 4 incelendiginde bobrek nakillerinin sayisinda ciddi bir artis oldugu goriilmektedir.
Periton diyaliz sayilarinda ¢ok ciddi bir degisikli s6z konusu olmazken 2023 yilinda
1.331+93,18 kisiye ev hemodiyalizi hizmeti verilmistir. 2001-2023 yillar1 arasinda Tiirkiye’de
insidans oranlar1 ortalama 158.73 £ 39.90 mnb ve prevlans orani ise 787.95 + 228.08 mnb
olarak yiikselen bir trend izlemistir. Yillik insidansin prevelansa orani %20.14 olarak
bulunmustur. Bu oranin yiikselmesinde bobrek nakilleri ve 6liim oranlari etkili olmaktadir.
TUIK (2024) verileri incelendiginde artan yaslh niifusla beraber RRT hasta sayisinin insidansin
ve prevelans oranlarinin artacagi tahmin edilmektedir.

Cizelge 3. 2023 yihi sonu itibariyla HD, PD ve Tx kurumlara gore dagilim

Je

Z Ev HD X

% HD merkezleri | HD makine sayis1 | merkezleri | PD merkezleri | merkezleri HD hastalart

T c n c n c mn c n c n c
Saglik

Bakanhign | 544,5|112,96 | 6073,4 |800,42 |11,00|4,24 66,22 |20,73 |18,87 1,24 |19327 1377,43

Universite
Hastaneleri | 63,3 |18,65 |1196,3 |24,58 8,50 (0,71 |45,77 |1,85 |37,62 |3,42|3298,14 |121,78

Ozel
Hastaneler |296,1 | 83,01 |10266,1 |277,04 |66,00 (1,41 (11,77 |3,34 |19,62 (4,77 |37917,43 | 768,94

Toplam 903,9 | 51,27 |17535,8 |1073,97 |85,50 | 6,36 | 123,77 | 19,53 | 76,12 | 3,75 | 60542,57 | 1077,97

2014-2023 aras1 veriler incelendiginde, saglik bakanligi ortalama 544 merkezle en fazla HD
hizmeti sunan yap1 olmustur (Cizelge 3). Ozel sektér ise ortalama 296 merkez ile HD hizmeti
sunmaktadir. Saglik bakanligi 2015 yilinda 449 HD merkeze sahipken bu oran 2023 yilinda
567 adete ¢ikmugtir. 2015-2023 yillar arasinda 6zel HD merkezlerinin sayis1 338-311 arasinda
kalmis olup sayisal olarak diisiis goOsterdigi goriilmektedir. Ortalama 903 HD merkezi
bulunurken tiniversitelerinin islettigi HD merkezlerinin sayis1 ortalama 63 adette kalmistir. Son
10 y1lda HD makine sayisinda %18,8 bir artis olmustur ve ortalama 17.535,8 £1073,97 makine
ile hizmet saglanmistir. Saglik bakanligina bagli hastanelerde ortalama 6.073,4 + 800,42
makine hizmet verirken 6zel kurumlar tarafindan 10.266,10+£277,04 ile hizmet saglanmistir.
Ozel hastanelerdeki makine sayis1 artis1 %6,8 iken Saglik Bakanligma bagl kurumlarda bu oran
%23 olmustur. Ortalama HD hastalar1 ortalama makine sayisina oranlandiginda ortalama 3,17
hastaya bir makine diismektedir. Saglik bakanligmma baglh kurumlarda bu oran 3,18 ve
{iniversitelere bagli hastanelerde ise bu oran 2,75 ¢ikmstir. Ozel hastanelerde ise bu oran 3,69
kisi ¢ikmustir. Dolaysiyla Saglik Bakanligi ve Universite hastanelerdeki HD diyaliz
merkezlerinin daha verimli kullanilmasi gerekmektedir. 2017-2023 yillar1 arasinda Saglik
Bakanligima bagli kurumlarda hasta oraninda %26,28 bir artis olmus iken {iniversite
hastanelerinde %6,4 ve 0Ozel hastanelerde ise %?2,2 oraninda hasta sayisinda bir azalma
olmustur.

2022-2023 yillar1 arasinda ev HD hizmetleri verilmeye baslanmis olup ortalama 85,5 merkez
icerinde 66,00 HD merkezi ile 6zel kurumlar en biiyiik paya sahip olusturmustur. Saglik
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Bakanligina bagl ev HD merkezi sayis1 2022 yilinda 8§ iken bu say1 2023 yilinda 14 olmustur.
Saglik Bakanligina bagli bobrek transplantasyonu merkezlerinde 2016-2023 yillilar1 arasinda
onemli bir degisim olmaz iken Universite hastanelerinde 2016 yilinda 36 olan bdbrek
transplantasyonu merkezlerinin sayis1 2023 yilinda 45 ¢ikmistir. Bu donemlerde 6zel bobrek
transplantasyonu merkezleri sayisi1 18 adetten 13 merkeze diismiistiir. PD merkezlerin biiyiik
cogunluk Saglik Bakanligina bagli olup ortalama 66,22 +20,73 merkezle 2015-2023 yillar1
arasinda PD merkezi ile hizmet vermistir. 2015 yilinda 13 PD merkezi var iken bu oran 2023
yilinda 77 ¢ikmigtir. Bu donem arasinda tiniversitelere bagli PD merkezleri sayisinda 6nemli
degisiklik olmaz iken 6zel kurumlardaki PD merkezi sayist 17 den 7 diismiistiir (Cizelge 3).

Guneydogu Anadolu Bolgesi
Dogu Anadolu Bolgesi
Karadeniz Bolgesi

ic Anadolu Bélgesi

Akdeniz Bolgesi

Ege Bolgesi

Marmara Bolgesi

o

2000 4000 6000 8000 10000 12000 14000 16000 18000 20000

W Ortalama m2023 m2022 2021 2019 m 2018 m2017

Gorsel 5. 2023 yili sonu itibariyla prevalans merkez HD hastalarinin cografi bolgelere gore
dagilimi.

Cografi bolge gore tedavi alan HD  hastalarinda 2017-2023 yillar1 arasinda artiglar
olmustur(Gorsel 5). Niifuslar birbirine yakin olan Karadeniz, Dogu Anadolu ve Giineydogu
Anadolu bolgeleri incelendiginde yillar igerisinde Karadeniz ve Giineydogu Anadolu
bolgelerinde daha yiliksek HD hastalar1 oldugu goriilmektedir. Yine Akdeniz Bolgesi ve Ege
bolgelerinin niifuslar: birbirine yakin olmasina ragmen HD hastasi sayis1 Ege bolgesinde daha
yiiksek goziikmektedir.

Cizelge 4. HD hastalarinin cografi bolgelere gore dagilimi

Cografi Bolge 2023 n(A) c Niifus Oran(A/B) | 2023/B
(Milyon)(B)

Marmara Bolgesi 18615 179445 496,8319 26,413 679,3814 | 704,7666
Ege Bolgesi 9357 9360,667 | 131,4118 10,947 855,0897 | 854,7547
Akdeniz Bolgesi 8464 8463,5 186,4851 10,851 779,9742 | 780,0203
I¢ Anadolu Bolgesi 10786 10704,5 156,8665 13,69 781,9211 | 787,8744
Karadeniz Bolgesi 7706 72255 338,7535 8,079 894,3557 | 953,8309
Dogu Anadolu Bolgesi 3063 2866,333 | 190,0312 8,553 335,1261 358,12
Giineydogu Anadolu Bolgesi | 4113 3975 166,9443 8,84 449,6606 | 465,2715
Toplam 62104 60540 1180,841 87,373 692,8914 | 710,7917
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Ortalama HD hastalarinin bolgenin toplam niifusuna oranlamasi alindiginda HD hastasinin
oransal olarak en yiiksek olarak Karadeniz Bolgesinde(894,35) oldugu goriilmektedir(Cizelge
4). Daha sonra en yiiksek oran is Ege Bolgesinde(855,08 ) dlgiilmektedir. 2023 yilindaki HD
hastalar1 bolge niifuslarina oranlandiginda Karadeniz Bolgesinde yiiksek HD hastas1 ( 953,83)
orani ortaya ¢ikmaktadir. Bu bolgeyi daha sonra gene yine Ege Bolgesi takip etmektedir. Dogu
Anadolu Bolgesi oransal olarak HD hasatlariin en diisiik oldugu boélgedir. Giineydogu
Anadolu bolgesi, Dogu Anadolu bdlgesinden sonra en diisiik HD hasta oranina sahiptir. 2023
yilinda toplamda 2.487 PD hastasina tedavi verilmistir. Bunlarin %66,71 Saglik Bakanlig1 ve
%32,89 ise iiniversite hastaneleri tarafindan tedavi edilmistir. Cografi bolge olarak
incelendiginden bunlarin %30,76 Marmara Bolgesi ve % 21,11 Karadeniz Bolgesinde tedavi
edilmistir.

Diyarbakir BKM M 60
Erzurum BKM W 49
Samsun BKM W 46
Ankara BKM N 341
Adana BKM | 195
Antalya BKM N 566
izmir BKM I 216
Bursa BKM [l 184

istanbul BKM I 1,795
0 500 1,000 1,500 2,000

Gorsel 6. 2023 yili icinde Tx yapilan hastalarin organ nakli bolge Koordinasyon
Merkezlerine (BKM) gore dagilim.

2023 yilinda Tiirkiye’deki Tx %52 Istanbul’daki Organ Nakli Bolge Koordinasyon Merkezinde
yapilmustir. %16, 39 Antalya ve %9,88 Ankara’daki Organ Nakli Bolge Koordinasyon
Merkezlinde yapilmistir (Gorsel 6).

—o— Gergek Degerler
1100} === Trend Cizgisi: y=31.64x + -62872.49 -

1000+
900
800

700

Prevelans

600

500

400

300¢ ; . .
2000 2005 2010 2015 2020
yil

Gorsel 7: Yilara gore prevelans degerleri (mavi ¢izgi) ve bu verilere uygun dogrusal
trend cizgisi (kirmz Kesikli cizgi).
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Gérsel 7 incelendiginde Ozellikle 20062007 arasinda ¢ok belirgin bir sigrama gériilmektedir.
Gorsel 2’deki prevelans verileri kullanilarak; Prevelans(Bagimli degisken-y) & Yil (Bagimsiz
degisken-x) kullanilarak yapilan lineer regresyon tren analizi sonucu R2=0,886 ve© ANOVA
(F=163,85, p< 0.00) ile anlaml1 bir model: y = 31,64 x— 62872,49 seklinde bulundu. Trend
denkleminin 31,64 oldugundan her yil ortalama 31-32 mnb birimlik bir artis beklenmektedir.
Kirmiz1 kesikli ¢izgi, dogrusal (lineer) modelin tahminini gdsteriyor. ilk yillarda 2001-2005
gercek degerler trend ¢izgisinin altinda, 2011-2016 arasinda dalgalanma olsa da genel olarak
trende yakin seyretmis. 2018-2020’de gergek degerler trend ¢izgisine yakin, 2021-2023’te ise
trendin biraz altinda kalemistir. Artis dogrusal model ile agiklanabilir olsa da bazi yillarda
(2007, 2009, 2014) modelden pozitif sapma, baz1 yillarda (2011, 2012, 2020) negatif sapma
var. Bu sapmalar, o yillarda prevalansi etkileyen ek faktorler olabilecegini diisiindiiriiyor
(politika degisiklikleri, epidemiyolojik durum, 6l¢iim yontemleri vb.).

Trend denklemine gore tahminler: 2030: = 1,357 mnb, 2035: = 1,516 mnb ve 2040: = 1, 674
mnb prevelans degerleri beklenmektedir. Gergek degerler, ¢evresel ve toplumsal faktorlere

gbre sapma gosterebilir.

4. TARTISMA VE SONUC

Trend sonuglar1 incelendiginde kisaca uzun vadede diizenli artig var, ancak kisa vadede bazi
yillarda modelin iizerinde, bazi yillarda altinda kalan dalgalanmalar mevcuttur. Yapilan
tahminlerde 6zelikle artacak olan niifus ve yasl niifusla SDBH sayilarinin artacag: yoniindedir.
Bulunan bulgular daha 6nce Aslan & Ozen (2013) tarafindan yapilan ¢alismada bulunan
sonuglar1 desteklemekte ve artan trendin devam ettigi goriilmektedir. Artan SDBH sayilarina
yonelik Saglik bakanlii ve lniversite hastanelerinin daha verimli kullanilmas: ihtiyaglar
dengelemede etkili olacaktir.

Kronik bobrek hastalarinin yasam kalitesinin, 6zellikle fiziksel saglik alanlarinda 6nemli 6l¢iide
diistligiinii ortaya koymustur (Donar, 2022). KBH, hipertansiyon, diyabet, dislipidemi, obezite
ve metabolik sendrom gibi kardiyovaskiiler risk faktorleriyle giiglii bir sekilde iliskilidir,
diyabet, hipertansiyon, ileri yas veya aile Oykiisii olan hastalar gibi yiiksek risk gruplarinin
taranmasiyla erken teshis, morbidite ve mortaliteyi azaltmak i¢in hayati 6nem tasir (Ecder,
2013). Ayrica KBH oranlar1 kadinlarda ve yaglh bireylerde daha yiiksektir, KBH erken tani ile
ilerlemesi yavaslatilabilir (Aslan, 2015;Stileymanlar vd., 2011). Test sonuglari, sistemin
basarili oldugunu ve doktorlara erken tanida yardime1 olabilecegini gostermektedir (Eyiipoglu,
2020). Dolaysiyla artan saglik harcamalar1 ve artan KBH trendini yavagslatmak icin risk
gruplariin belirlenmesi ve araliklarla taranmasi gerekmektedir. Erken tani ile SDBH sayilari
azaltilabilir.

Tirkiye ve diger gelismekte olan iilkelerde sinirli saglik biitceleri, ilaglarin akilc1 ve ekonomik
kullantmimi gerekli kilmaktadir (Cetin & Aricioglu, 2010).Ayrica yapilan g¢aligmada
hipertansiyon hastalarinin saglik okuryazarligi diisiik bulunmus, 6zellikle sagligin gelistirilmesi
ve saglik hizmeti alanlarinda yetersizlikler saptanmistir. Diislik saglik okuryazarlig: yiiksek kan
basinci ve daha sik hekime basvuru ile iliskili bulunmustur( Oncii, vd., 2020). KBH hastaliginin
oncll hastaliklar1 azaltilarak SDBH sayilar1 diisiiriilebilir. Bu yiizden KBH alaninda diisiik
saglik okuryazarligi artirilmasi ve daha iyi saglik hizmetinin sunulmasi 6nem arz etmektedir.
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ALLERGIC BRONCHOPULMONARY ASPERGILLOSIS (ABPA): A CASE
REPORT

Uzm. Dr. ABDURRAHMAN KOC
Meram Devlet Hastanesi, G6gilis Hastaliklar1 Klinigi, Konya, Tiirkiye
E-posta: koc.abdurrahman@gmail.com- ORCID ID: 0000-0002-4462-0944

ABSTRACT

This case report presents the diagnosis of allergic bronchopulmonary aspergillosis (ABPA) in
a 70-year-old male patient, an ex-smoker with severe persistent asthma. The patient presented
with a five-day history of right hemithorax pain worsening with inspiration, high fever up to
38.2°C, and a dry cough. Computed tomography (CT) findings revealed diffuse airway disease
with varicose-type bronchiectasis predominantly involving the upper lobes, internal segment of
the middle lobe, and apical segments of the left lower lobe, with some sparing of the lingula
and the right lower lobe. Opacification of bronchiectasis in the apical and lateral segments of
the left lower lobe and partially in the apical segment of the right lower lobe was observed in a
‘finger in glove pattern’ due to increased density secretions. Extensive centrilobular
micronodularity and a ‘tree in bud’ pattern were also noted. Ground glass opacities consistent
with acute small airway bronchiolitic process were observed in the internal and anterior aspect
of the right base. Laboratory tests showed elevated Immunoglobulin E (6968.0 UlI/mL) and
peripheral eosinophilia (0.61 x 10"3/uL). The patient’s history of long-standing severe asthma
with difficult therapeutic control, combined with laboratory and characteristic radiological
findings, supported the diagnosis of ABPA in this case. Early diagnosis and appropriate
treatment are crucial to prevent disease progression and complications.

Keywords: Allergic Bronchopulmonary Aspergillosis, Asthma, Bronchiectasis

OZET

Bu vaka sunumu, 70 yasinda, eski sigara icicisi ve siddetli persistan astimi olan bir erkek
hastanin alerjik bronkopulmoner aspergillozis (ABPA) tanisini ele almaktadir. Hasta, sag
hemitoraksta ilhamla kotiilesen bes giinliik agri, 38.2°C'ye varan yiiksek ates ve kuru oksiiriik
sikayetleriyle bagvurmustur. Bilgisayarli tomografi (BT) bulgulari, {ist loblarda, orta lobun i¢
segmentinde ve sol alt lobun apikal segmentlerinde belirginlesen varikdz tip brongsektazi
tutulumu ile yaygin hava yolu hastaligin1 gostermistir. Sol alt lobun apikal ve lateral
segmentlerindeki bronsektazilerde ve sag alt lobun apikal segmentlerindekilerde artmis
yogunlukta sekresyonlar nedeniyle 'eldiven parmag1' paterni seklinde opasifikasyon izlenmistir.
Ayrica yaygin sentrilobiiler mikronodiilerite ve 'agac tomurcugu' paterni ile birlikte sag bazal
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segmentin i¢ ve 6n kisminda akut kiiciik hava yolu bronsiyolitik siireciyle uyumlu buzlu cam
opasiteleri de gozlenmistir. Laboratuvar testlerinde yiiksek Immunoglobulin E (6968.0 UI/mL)
ve periferik eozinofili (0.61 x 1073/uL) saptanmistir. Uzun stireli siddetli astim 6ykiisii, zorlu
tedavi kontrolii, laboratuvar bulgular1 ve karakteristik radyolojik bulgular, bu vakada ABPA
tanisim1  desteklemektedir. Erken tam1 ve wuygun tedavi, hastaligin ilerlemesini ve
komplikasyonlar1 6nlemek i¢in kritik dneme sahiptir.

Anahtar Kelimeler: Alerjik Bronkopulmoner Aspergillozis, Astim, Bronsektazi

1. GIRIS

Alerjik bronkopulmoner aspergillozis (ABPA), Aspergillus fumigatus mantarina kars1 gelisen
bir hipersensitivite reaksiyonu sonucu ortaya ¢ikan, 6zellikle astim ve kistik fibrozis
hastalarinda goriilen kronik bir akciger hastaligidir [1, 2]. Bu durum, hava yollariin
Aspergillus tiirleri ile kolonizasyonuna bagli olarak gelisen immiinolojik bir yanittir.
Hastaligin patofizyolojisinde, Tip I ve Tip III hipersensitivite reaksiyonlari rol oynamaktadir.
Tekrarlayan bronsiyal obstriiksiyon, inflamasyon ve mukoid impaksiyon, zamanla
brongektazi, fibrozis ve solunum yetmezligine yol agabilir [1].

ABPA’nin tanisi, klinik bulgular, radyolojik goériintiileme ve immiinolojik test sonuglarinin bir
kombinasyonuna dayanir. Erken tani ve uygun tedavi, hastaligin ilerlemesini 6nlemek ve
akciger fonksiyonlarmi korumak ig¢in hayati O6neme sahiptir. Tedavi genellikle oral
kortikosteroidler ve antifungal ajanlari igerir [2].

Bu vaka sunumu, siddetli astim dykiisii olan bir hastada ABPA tanisinin nasil konuldugunu ve
hastaligin  karakteristik 6zelliklerini detaylandirmayr amaglamaktadir. Sunulan vaka,
ABPA’nn klinik, laboratuvar ve radyolojik bulgularimin tipik bir 6rnegini teskil etmektedir. Bu
vaka, ABPA’nin nadir goriilen ancak ciddi sonuglar1 olabilen bir hastalik olmasi nedeniyle,
klinisyenlerin bu hastaliga kars1 farkindaligini artirmay1 hedeflemektedir.

2. VAKA SUNUMU

70 yasinda, eski sigara igicisi olan erkek hasta, bes gilindiir devam eden, ilhamla kétiilesen sag
hemitoraks agrisi, 38.2°C’ye varan yiiksek ates ve kuru oksiiriik sikayetleriyle bagvurmustur.
Hastanin uzun siireli siddetli persistan astim dykiisii bulunmaktadir ve astiminin tedavisi zorlu
seyretmektedir.

Fizik muayenede, hastanin genel durumu orta, atesi 38.0°C olarak Olgiilmiistiir. Akciger
oskiiltasyonunda sag hemitoraksta solunum sesleri azalmis, yer yer ronkiisler duyulmustur.
Diger sistem muayeneleri normal sinirlardadir.

Laboratuvar incelemelerinde, tam kan sayiminda periferik eozinofili (0.61 x 10*3/uL, normal
aralik: 0.00 - 0.50) ve yiiksek Immunoglobulin E (IgE) seviyesi (6968.0 Ul/mL) saptanmaistir.
Diger biyokimyasal parametreler ve enfeksiyon belirtegleri CRP (73 mg/L, normal aralik: <5
mg/L) sedimentasyon hizi ( 32 mm/saat, normal aralik: < 20 mm/saat) yiiksek bulunmustur.
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Toraks bilgisayarli tomografi (BT) goriintiilemesinde, iist loblarda, orta lobun i¢ segmentinde
ve sol alt lobun apikal segmentlerinde belirginlesen varikoz tip bronsektazi tutulumu ile yaygin
hava yolu hastalig1 izlenmistir. Lingula ve sag alt lobda kismi korunma mevcuttur. Sol alt lobun
apikal ve lateral segmentlerindeki bronsektazilerde ve sag alt lobun apikal
segmentlerindekilerde artmis yogunlukta sekresyonlar nedeniyle ‘eldiven parmagi’ paterni
seklinde opasifikasyonlar dikkat ¢cekmistir. Yaygin sentrilobiiler mikronodiilerite ve ‘agag
tomurcugu’ paterni de goézlenmistir. Sag bazal segmentin i¢ ve 6n kisminda akut kiiciik hava
yolu bronsiyolitik siireciyle uyumlu buzlu cam opasiteleri de mevcuttur. Apse alanlar1 veya

kavitelesmis konsolidasyon izlenmemistir. Perikardiyal veya plevral eflizyon ve lenfadenopati
saptanmamustir (Gorsel 1,2).

Gorsel 1. Toraks BT-iist lob seviyesini gosteren aksiyal kesit

Gorsel 2. Toraks BT-alt lob seviyesini gosteren aksiyal kesit
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3. TANI VE AYIRICI TANI

ABPA tanisi, klinik, radyolojik ve immiinolojik bulgularin bir araya gelmesiyle konulur. Bu
vakada, hastanin uzun siireli siddetli astim Oykiisti, yiiksek IgE seviyesi, periferik eozinofili ve
BT’de goriilen karakteristik bronsektazi ve mukoid impaksiyon bulgular1 (eldiven parmagi
paterni) ABPA tanisini giiglii bir sekilde desteklemektedir [3, 4].

ABPA Tam Kriterleri (Rosenberg-Patterson Kriterleri) [4]:

*  Major Kriterler:
— Astim
—  Gegici pulmoner infiltratlar (radyolojik olarak)
—  Aspergillus antijenine kars1 pozitif cilt testi veya yiiksek Aspergillus spesifik IgE
—  Yiiksek total serum IgE
Cokelten antikorlarin varligi (Aspergillus antijenlerine kars1)
—  Santral/proksimal brongektazi
*  Minor Kriterler:
—  Kahverengi mukus tikaglarinin balgamla atilmasi
—  Aspergillus kiiltiiriiniin pozitif olmasi
—  Geg (Arthus tipi) cilt reaktivitesi

Bu hastada, astim, yiiksek total IgE, periferik eozinofili ve BT deki bronsektazi ve mukoid
impaksiyon bulgulart major kriterleri karsilamaktadir. Vaka 6zetinde Aspergillus cilt testi veya
spesifik IgE bilgisi verilmemis olsa da, yliksek total IgE ve klinik tablo ABPA’y1
diistindiirmektedir.

Ayiricr Tani:

ABPA’nin ayiric1 tanisinda, benzer klinik ve radyolojik bulgulara sahip diger akciger
hastaliklar1 g6z 6nilinde bulundurulmalidir. Bunlar arasinda kistik fibrozis, eozinofilik pnémoni,
kronik obstriiktif akciger hastaligt (KOAH), bronsiyolit, tiiberkiiloz ve diger fungal
enfeksiyonlar yer almaktadir [5]. Ancak, hastanin spesifik laboratuvar ve radyolojik bulgulari,
bu vakada ABPA tanisin1 6n plana ¢ikarmaktadir.

4. TEDAVIi VE YONETIM

ABPA tedavisinin temel amaci, akut inflamasyonu kontrol altina almak ve ilerleyici akciger
hasari1  Onlemektir. Tedavi genellikle kortikosteroidler ve antifungal ajanlarin
kombinasyonunu igerir [6].

Kortikosteroidler: Sistemik kortikosteroidler, ABPA’nin tedavisinde ana ilaglardir.
Inflamasyonu azaltir, hava yolu obstriiksiyonunu diizeltir, serum IgE seviyelerini diisiiriir ve
periferik eozinofiliyi azaltir. Prednizolon, genellikle 0.5-1 mg/kg/giin dozunda baglanir ve
klinik diizelme saglandiktan sonra yavasca azaltilir [6].

Antifungal Ajanlar: Antifungal ilaglar, mantar yikiinii azaltarak inflamatuar aktiviteyi
diisiirmeye ve steroid ihtiyacini azaltmaya yardimci olur. Itrakonazol, ABPA tedavisinde
yaygin olarak kullanilan bir antifungal ajandir. Genellikle 200 mg giinde iki kez 16 hafta
boyunca kullanilir [6].
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Destekleyici Tedaviler:

*  Hava Yolu Temizligi: Bronsektaziye bagli hava yolu tikanikligin1 6nlemek icin
hipertonik salin nebulizasyonu ve mukus temizleme teknikleri (6rn. perkiisyon yelekleri)
Onerilebilir.

*  Cevresel Kontrol: Kiiflii i¢ ortamlar gibi Aspergillus maruziyetini artiran ¢evresel
kosullardan kac¢iilmalidir.

*  Omalizumab: Siddetli ve kontrol altina alinamayan astimi1 olan ABPA hastalarinda,
IgE’ye karst monoklonal antikor olan omalizumab diisiiniilebilir. Bu, IgE seviyelerini
diisiirerek semptomlar1 ve alevlenmeleri azaltmaya yardimei olabilir [7].

Bu vakada, hastanin klinik ve laboratuvar bulgular1 g6z Oniine alindiginda, sistemik
kortikosteroid ve itrakonazol tedavisi baslanmasi uygun olacaktir. Tedaviye yanmit, klinik
diizelme, IgE seviyelerindeki diisiis ve radyolojik bulgulardaki iyilesme ile takip edilmelidir.

5. SONUC

Alerjik bronkopulmoner aspergillozis, astim ve kistik fibrozis hastalarinda goriilen, Aspergillus
fumigatus mantarina karsi gelisen bir hipersensitivite reaksiyonudur. Bu vaka sunumu, 70
yasinda, siddetli astimi1 olan bir hastada ABPA tanmisinin klinik, laboratuvar ve radyolojik
bulgularla nasil desteklendigini gostermektedir. Hastanin yiiksek IgE seviyesi, periferik
eozinofilisi ve BT deki karakteristik bronsektazi ve mukoid impaksiyon bulgulari, ABPA tanisi
icin 6nemli ipuglar1 saglamstir.

Erken tam1 ve uygun tedavi, hastaligin ilerlemesini, akciger hasarmni ve komplikasyonlari
onlemek i¢in kritik 6neme sahiptir. Kortikosteroidler ve antifungal ajanlar, ABPA tedavisinin
temelini olusturur. Bu vaka, klinisyenlerin ABPA’ya kars1 farkindaligini artirmanin ve stipheli
durumlarda kapsamli bir degerlendirme yapmanin dnemini vurgulamaktadir.
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KAHKAHA ILE YENI BIR NEFES: YASLILARDA KAHKAHA TERAPISININ
ONEMIi

Ars. Gor. GULISTAN COBAN
Bingdl Universitesi, cobangulistan2 @gmail.com - 0000-0001-6398-7656

OZET

Yash bireylerde kas-iskelet sistemi problemleri, gorme ve isitme kayiplari, kardiyovaskiiler
hastaliklar, uyku bozukluklari, bilissel gerileme, depresyon ve anksiyete gibi cesitli saglik
sorunlar1 goriilmektedir. Yagh bireylerde sik goriilen bu fizyolojik ve psikososyal sorunlarin
azaltilmasma yonelik c¢esitli tamamlayici ve alternatif yontemler bulunmaktadir. Bu
yontemlerden biri de, son yillarda giderek daha fazla ilgi goren kahkaha terapisidir. Kahkaha
terapisi, planli ve kontrollii bir sekilde kahkaha egzersizleri ile nefes tekniklerini birlestiren bir
grup etkinligi seklinde uygulanir. Temeli, “nedensiz kahkaha” anlayisina dayanir; yani kisi
espri ya da komik bir uyaran olmadan bilingli olarak kahkaha atar. Bu kahkaha zamanla dogal
kahkahaya doniisiir. Kahkaha terapisi, diyabet, kanser, Parkinson, depresyon ve diyaliz
hastalar1 gibi cesitli hasta gruplarinda uygulanabildigi gibi; sirketlerde, huzurevlerinde,
okullarda, iiniversitelerde, spor ve toplum merkezlerinde, cezaevlerinde, hastanelerde ve
fiziksel ya da zihinsel engelli bakim evleri gibi ¢ok cesitli ortamlarda da etkin bir sekilde
kullanilabilmektedir. Literatiir ¢alismalarinda kahkaha terapisinin saglik iizerindeki faydalari
yaygin olarak kanitlanmis olmakla birlikte, 6zellikle yash bireylerde ¢esitli olumlu etkiler
gosterdigi saptanmistir. Kahkaha terapisi, yaslh bireylerde yalnizlik, depresyon, kaygi ve 6lim
kaygis1 diizeylerini azaltmakta; mutluluk diizeyini artirmakta, ruh saghigi ve genel saglik
durumunda ise belirgin iyilesmeler saglamaktadir. Ayrica, yash bireylere uygulanan kahkaha
terapisi, uyku kalitesini artirmakta; somatik semptomlari, uykusuzluk ve anksiyeteyi
azaltmakta; stres diizeylerini diisiirmekte ve genel yasam kalitesini ylikseltmektedir. Kahkaha
terapisi ayrica yash bireylerin umut, 6z-yeterlilik, dayaniklilik ve sosyallesme diizeylerini
artirmaktadir. Bu bulgular, kahkaha terapisinin yagh bireylerde fizyolojik ve psikososyal saglik
parametrelerini iyilestirmede etkili bir yontem oldugunu gostermektedir; bu nedenle, yasl
bakim hizmetlerinde kahkaha terapisi programlarinin sistematik olarak uygulanmasi ve saglik
profesyonellerinin bu konuda egitim almasinin desteklenmesi 6nerilmektedir.

Anahtar Kelimeler: Yaslhlik, Kahkaha terapisi, Kahkaha terapisinin etkileri
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PALYATIF BAKIMDA SIK KARSILASILAN ENGELLER VE COZUM ONERILERI

Ars. Gor. GULISTAN COBAN
Bingl Universitesi, cobangulistan2 @gmail.com - 0000-0001-6398-7656

OZET

Palyatif bakim; yasami tehdit eden hastaliklara bagl ortaya ¢ikan fiziksel, psikososyal ve
spiritiiel sorunlarin erken tanimlanarak, agr1i ve diger semptomlarin Onlenmesi ve
hafifletilmesini amaglayan, hastanin ve ailesinin yasam kalitesini artirmaya yonelik biitiinciil
bir bakim yaklasimidir. Diinya genelinde palyatif bakim gereksinimi duyan birey sayisi her
gecen giin artmaktadir. Buna ragmen palyatif bakimin uygulanmasinda politika, egitim, ilaglara
erisim ve uygulamaya iliskin c¢esitli engellerle karsilagiimaktadir. Palyatif bakim tanimi ve
kapsami1 hakkinda toplumun bilgi diizeyinin yetersiz olmasi; palyatif bakim hakkinda ulusal
standartlar, klinik rehberler ve protokollerin olmamasi; mevzuat ve yasal diizenlemeler
bakimindan palyatif bakimin heniiz yeterli destege sahip olmamasi; palyatif bakim kapsaminda
sunulan evde bakim gibi hizmetlerin sigorta kapsamina alinmamasi ve devlet tarafindan
saglanan finansal destegin yetersiz olmasi politika ile ilgili engellerdir. Palyatif bakima 6zgii
bir tibbi uzmanlik ya da yan dal uzmanlik alaninin tanimlanmamis olmasi; saglik ¢alisanlarinin
egitim programlarinda palyatif bakimin yeterli diizeyde yer almamasi; palyatif bakim
kavramina yonelik gerek toplumun gerekse saglik profesyonellerinin cesitli 6nyargi ve olumsuz
diisiincelere sahip olmast; palyatif bakimin sadece son donemde verildiginin diistiniilmesi veya
palyatif bakimin 6liimle iligkilendirilmesinden dolay1 hasta ve ailesinin palyatif bakim alma
yoniinde isteksizligi gibi sebepler egitim eksikligi ile ilgili engellerdir. Saglik profesyonelleri
ve hastalarda opioid kullanimina y6nelik fobi ve bagimlilik kaygisi; opioid ¢esitliliginin sinirh
olmast; opioid temininde yasanan gii¢liikler ile kirmiz1 ve yesil receteli ilaglara erisim ve regete
diizenlemelerine iligkin zorluklar ilag ulasilabilirligindeki engeller ile ilgilidir. Palyatif bakimda
goriilen semptomlarin yonetimi hakkinda saglik profesyonellerinin bilgi eksikligi (8); toplumun
palyatif bakim kavrami ve palyatif bakimda sunulan hizmetler hakkinda bilgi diizeyinin yetersiz
olmasi; saglik profesyonellerinin palyatif bakim gereksinimi olan bireyleri palyatif bakim
merkezlerine yeterince yonlendirmemesi; saglik personelinin asir1 is yiikii ve yetersiz personel
sayist; palyatif bakim alanlariin yetersiz olmasi uygulamaya yonelik engellerdir. Palyatif
bakimin oniindeki engellerin ortadan kaldirilabilmesi i¢in ¢esitli diizenlemelerin yapilmasi
gerekmektedir. Palyatif bakim hizmetleri hastanelerle sinirli kalmayip birinci basamak saglik
kurumlart ve evde bakim yoluyla yayginlastirilmalidir. Toplumun palyatif bakim konusunda
bilin¢lendirilmesi, saglik profesyonellerinin egitim programlarina palyatif bakim derslerinin
eklenmesi ve bu alanda uzmanlik olanaklarinin saglanmasi gerekmektedir. Ayrica saglik
calisanlarinin bilgi ve becerilerinin gelistirilmesi ve opioid ilaglara erisimin kolaylastiriimasi
mevcut engellerin azaltilmasina katki saglayacaktir.

Anahtar Kelimeler: Palyatif bakim, Palyatif bakim engelleri, C6ziim onerileri
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OKUL ONCESI DONEM COCUKLARINDA MALNUTRISYON VE OBEZITE
SIKLIGI

Bilim Uzmani, Seyma Karan Tung
Van Yiiziincii Y1l Universitesi, Sosyal Bilimler Enstitiisii, Antropoloji ABD,
karanseyma52@gmail.com - Orcid: 0009-0004-4999-9262

Dog¢. Dr., Cansev Mese Yavuz
Van Yiiziincii Y11 Universitesi, Edebiyat Fakiiltesi, Antropoloji Boliimii, Fiziki Antropoloji
ABD cansevmese@yyu.edu.tr - Orcid: 0000- 0002-8079-1230

OZET

Malniitrisyon ve obezite, 6zellikle diisiik ve orta gelirli iilkelerdeki ¢cocuklarda yaygin
olarak goriilen 6nemli bir halk sagligi sorunudur. Erken ¢ocuklukta ortaya ¢ikan malniitrisyon
ve obezite ilerleyen yaslarda kronik hastalik riskini artirmakta, toplum saglig: tizerinde kalict
sonuclar dogurmaktadir. Bu c¢alisma, Van ilinde yasayan 3—5 yas arast okul 6ncesi ¢cocuklarin
malniitrisyon ve obezite sikligin1 ortaya koymak amaciyla yapilmistir. Aragtirma kesitsel
nitelikte olup, Mayis—Haziran 2024 tarihlerinde Milli Egitim Bakanligi’na bagli anaokulu ve
kreslerde gerceklestirilmistir. 3-5 yas araligindaki 452 (251 kiz, 201 erkek) okul 6ncesi donem
cocugunun katilim ile yapilan arastirmada, cocuklardan boy ve agirlik antropometrik dl¢timleri
Uluslararas1 Biyolojik Program standartlarina gore alinmis ve Diinya Saghk Orgiitii biiyiime
referans degerleri dogrultusunda yasa goére boy, yasa gore agirlik ve yaga gore beden kitle
indeksi z skorlar1 degerlendirilmistir. Sosyo-demografik veriler bir anket araciligiyla elde
edilmistir. Arastirmada elde edilen bulgulara gore ¢cocuklar yasa gore boy z skorlar1 agisindan
degerlendirildiginde, cocuklarin %96,9°’u boy acisindan normal sinirlarda iken, %9.4’i kisa
boyludur. Yasa gore agirlik z skorlarina goére cocuklarin %5.7’si zayif, %16.6’s1 fazla kilolu,
%15,1°1 ise obezdir. Beden kitle indeksi z skorlarina gore cocuklarin %25.6°s1 diisiik ve ¢ok
diisiik kiloluyken, %14,3’1 fazla kiloluluk riskine sahip, %5,7’si fazla kilolu, %1.8’1 ise
obezdir. Sosyoekonomik diizeyler arasinda karsilastirildiginda kisa boyluluk orani diisiik
sosyoekonomik diizeyde daha yiiksekken, obezite oranlarinin ise orta ve yiiksek
sosyoekonomik diizeye mensup cocuklarda daha fazla oldugu belirlenmistir. Bulgular, okul
oncesi donem c¢ocuklarinin boy ve agirlik agisindan ¢ogunlukla normal smirlar iginde
bulundugunu, ancak 6zellikle bodurluk, diisiik kiloluluk ve fazla kiloluluk oranlarmin dikkate
deger diizeyde oldugunu gostermektedir. Bu sonuglar, malniitrisyon ve obezitenin dikkate
alimmasi gerektigine ve cocuk beslenmesi konusunda ailelere yonelik beslenme egitimlerinin
yayginlagtirilmasinin 6nemine igaret etmektedir.

Anahtar Kelimeler: Okul 6ncesi donem, antropometri, malniitrisyon, obezite
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YENI NESIL TI"{TUN URUNLERi VE ELEKTRONIK SIGARA KULLANIMININ
DEMOGRAFIK OZELLIKLER ACISINDAN KARSILASTIRMASI: IZMIR
ADLIYESI CALISANLARI ORNEKLEMI

Psikolog Deniz Kog¢oglu
Ege Universitesi, Madde Bagimlilig1, Toksikoloji ve Ilag Bilimleri Enstitiisii,
denokoco@hotmail.com-0009-0005-6062-213X

Ogr. Gor. Dr. Inci Derya Yiicel
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Prof. Dr.Gorkem Yararbas
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OZET

Yeni nesil tiitiin {irtinleri ve elektronik sigara giiniimiizde geleneksel sigaraya alternatif olarak
sunulan, tiitiin kullanicilar1 arasinda farkli sebeplerle tercih edilen tiitiin endiistrisinin pazarinda
yerini alan iiriinler arasindadir. Bu calismanin amacit Ege Universitesi Saglk Bilimleri
Enstitiisi Madde Bagimlilig1 yiiksek lisans programi kapsaminda gergeklestirilen tez
calismasinda elde edilen veriler kullanilarak Izmir Adliyesinde calisan ve tiitiin kullanim1 olan
bireylerde elektronik sigara ve yeni nesil tiitiin iirlinleri kullaniminin demografik 6zellikler
acisindan karsilastirmaktir. Bu calisma izmir Adliyesi biinyesinde calisan ve tiitiin kullanimi
olan 106 kadin ve 132 erkek olmak iizere 238 kisiyle yapilmis kesitsel nicel bir ¢alismadir.
Calismada katilimcilarin elektronik sigaray1 hayat boyu ve son bir ay icerisinde kullanimlari
sorulmus, katilimcilarin demografik verileri olarak yas grubu, cinsiyet, egitim durumlari,
medeni durumlari, ¢ocuk sahibi olma durumlar gibi degiskenler alinmistir. Spss programi
kullanilarak yapilan ki-kare testi sonucunda yas grubu ile elektronik sigara deneyimi arasinda
anlamli bir iliski bulunmustur (y>= 11.096, p = .004). Cinsiyet ile elektronik sigara deneyimi
arasinda anlaml bir iliski saptanmamistir (y*> = 2.272, p = .132). Egitim diizeyi ile elektronik
sigara deneyimi arasinda anlamli bir iligki bulunmamustir (y>= 0.724, p = .696). Medeni durum
ile elektronik sigara deneyimi arasinda anlamli bir iliski bulunmustur (¥*> = 16.016, p < .001)..
Cocuk sahibi olma durumu ile elektronik sigara deneyimi arasinda anlamli bir iliski

saptanmistir (x> = 19.653, p <.001). Calismanin sonuglarina gore geng yas grubunda elektronik
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sigara kullanimimin daha yaygin oldugu, kadin ve erkek bireyler arasinda elektronik sigara
deneyimi agisindan fark olmadigi, egitim diizeyi ve e-sigara kullanimi arasinda anlamli iligki
bulunmadigi, bekar bireylerin elektronik sigara deneyimi orani evli bireylere gore daha yiiksek
oldugu, cocugu olmayan bireylerde elektronik sigara deneyimi daha yaygin oldugu
bulunmustur. Bu calismanin sonucuna gore hedef grup olarak alman izmir Adliyesi
ornekleminde elektronik sigara kullaniminin geng, bekar ve cocugu olmayan bireylerde daha

yaygin oldugu bulunmus, yasam tarzi ve bireysel Ozgiirliiklerin kullanim aliskanliklarini

etkileyebilecegi bulgusu elde edilmistir.

Anahtar Kelimeler : Yeni nesil tiitiin tirinleri, tiitiin tiiketimi, elektronik sigara

COMPARISON OF NEW GENERATION TOBACCO PRODUCTS AND
ELECTRONIC CIGARETTE USE IN TERMS OF DEMOGRAPHIC
CHARACTERISTICS: A SAMPLE OF IZMIR COURTHOUSE EMPLOYEES

Psychologist Deniz Kogoglu-Ege University, Institute on Drug Abuse, Toxicology and
Pharmaceutical Science, denokoco@hotmail.com | ORCID: 0009-0005-6062-213X

Lect. Dr. Inci Derya Yiicel- Ege University, Institute on Drug Abuse, Toxicology and
Pharmaceutical Science, inci.derya.yucel@ege.edu.tr-ORCID : 0000-0002-7895-0116

Prof. Dr.Gorkem Yararbas -Ege University, Institute on Drug Abuse, Toxicology and
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Abstract

New generation tobacco products and electronic cigarettes have emerged as alternatives to
traditional cigarettes and are increasingly preferred by tobacco users for various reasons. These
products have secured a place in the tobacco industry’s market. The aim of this study is to
compare the use of electronic cigarettes and new generation tobacco products among employees

of the Izmir Courthouse in terms of demographic characteristics, based on data obtained from
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a master's thesis conducted at Ege University’s Institute of Health Sciences, Department of

Substance Abuse.

This cross-sectional quantitative study was conducted with 238 employees of the lzmir
Courthouse who use tobacco, comprising 106 women and 132 men. Participants were asked
about their lifetime and past-month use of electronic cigarettes. Demographic variables

included age group, gender, educational background, marital status, and parental status.

Chi-square tests conducted using SPSS revealed a statistically significant relationship between
age group and electronic cigarette experience (x> = 11.096, p=.004). No significant relationship
was found between gender and electronic cigarette experience (y>= 2.272, p = .132), nor
between educational level and electronic cigarette experience (y* = 0.724, p = .696). However,
marital status was significantly associated with electronic cigarette experience (= 16.016, p <

.001), as was parental status (y*>= 19.653, p <.001).

The findings indicate that electronic cigarette use is more prevalent among younger individuals,
with no significant gender differences. Educational level was not found to be a determining
factor. Single individuals reported higher rates of electronic cigarette use compared to married
individuals, and those without children were more likely to have used electronic cigarettes.
According to the findings of this study, within the sample group drawn from izmir Courthouse,
the use of electronic cigarettes was found to be more prevalent among individuals who are
young, single, and without children. Furthermore, the results suggest that lifestyle choices and

the exercise of personal freedoms may influence usage habits."

Keywords: New generation tobacco products, tobacco consumption, electronic cigarettes
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SPINOR EQUATIONS WITH THE HELP OF CONJUGATE FRAME IN LIE
GROUPS

Mehmet GOZELLER

Selguk University, apeksakademi42@gmail.com - orcid.org/0009-0005-5402-6083
Muhammed Talat SARIAYDIN

Selguk University, talatsariaydin@gmail.com — orcid.org/0000-0002-3613-4276

ABSTRACT

One of the most frequently studied topics in curve theory is the method of obtaining a curve
from another. Most researchers working on this topic generally use the Frenet frame to
characterize the properties of curves. However, because the second derivatives of a curve can
be equal to zero at some points, the Frenet frame can only be calculated when the second
derivative is nonzero. In this case, an alternative frame for curves is needed. Therefore, L. R.
Bishop defined an alternative frame for curves in three-dimensional Euclidean space, called the
Bishop frame. Spinors, used in orthogonal group theories such as rotation or Lorentz groups,
are an important topic in mathematics and physics. In this study, we will first review and report
in detail the literature on spinor equations in Lie groups. Using the conjugate frame, we will
derive the spinor equations. The geometric properties of the newly obtained equations will be
examined.

Keywords: Curve, Spinor equations, Lie group

1. INTRODUCTION

The theory of curves, which studies the characteristic properties of curves on various spaces
and geometric structures, is one of the most important topics of differential geometry. Most
researchers working on this subject usually use the Frenet frame work to characterize the
properties of curves. However, since the second derivatives of the curve may be equal to zero
at some points, the Frenet frame can be calculated when the second derivative is different from
zero. In this case, an alternative framework for curves was needed. For this reason, L. R. Bishop
defined an alternative frame for curves in 3D Euclidean space called the Bishop framework
(Bishop, 1975). Hanson (1995) studied parallel transformation approximations on the frames

of curves, Gliven and Nurkan (2011) studied the relation between Bishop spherical indicatrix,
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Korpiar et al. (2011) studied inelastic curves in 3D Euclidean space with respect to type 2
Bishop frame. In addition, Yilmaz and Turgut (2010) defined a new type of Bishop frame.
Ozyilmaz (2011) studied special cases of helix curves and Kiziltug et al. (2013) studied special

cases of tubular surfaces and slant helices.

The kinematic formulas of spinor theory date back to the period before Euler's rotational
parameters were known. Vivarelli's work in 1984 includes spinor expressions derived from
quaternions, which may provide a link between Euler's rotational parameters in kinematics and
Hamilton's quaternion theory (Vivarelli, 1984). Pauli (1927) made mathematical use of spinors
when he discovered spin matrices. The algebra of two-component spinors associated with the
SU(2) group expresses spin motions in 3D Euclidean space in a more detailed and regular way.
Although spinors may seem like abstract concepts in the field of electrical and electronics, they
are actually an extension of complex numbers. Spinor transformations preserve the physical
appearance of quantum mechanics operators by analogizing them to the dynamical variables of
classical mechanics (Montague, 1981). There are four different approaches to describe the
theory of spinors in 3D Euclidean space: Cartan's isotropic vectors, Clifford algebra, spinor ring
algebra and stereographic projection (Cartan, 1913). These approaches have been used in
geometry, topology, algebra and physics. In particular, Cartan's isotropic vectors have been
widely used in differential geometry and new concepts have been obtained. Reed (1996) studied
spinors and projections in Minkowski space, Gasparim et al. (2017) studied adjoint orbits in
Lie groups and Lagrangian submanifolds.

Considering the literature studies, various spinor equations in Euclidean space have been
calculated, but it has been observed that spinor equations in Lie groups have not been calculated
with the help of conjugate framework. This article will complete this missing area in the

literature.

2. PRELIMINARIES

Definition 2.1 I € R as an open interval;

a:l SR — E™, t — a(t) = (a1(t), az(t), ..., a1n(t))
is called a curve in E™ if the function « is differentiable. The coordinate neighborhood of the
pair, (I,a) is denoted by the statement I € R the range of the curve is called the parameter

range, and the variable t € I is called the parameter of the curve (Hacisalihoglu, 1983).

Definition 2.2 Let a curve
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a:l €S R — E™

and a linearly independent
VY ={d,a’, .., a()}

set be given in the neighborhood of the coordinates (I, «). For Va® for k > r if a® €
Sp{W¥}, the orthonormal system

Vi, Vs, ..., V,}
obtained from the ¥ statement, the Serret-Frenet r —frame field of the curve a, and for t €
Ligin {V4 (t),V5 (1), ... , V. (t)} is called the Serret-Frenet r-frame of the a curve at point
a(t).
Each

Vi(1<i<r)
vector is called the Serret-Frenet vector field. Specifically; the Serret-Frenet two-frame

{T(®), N}
and the Serret-Frenet three-frame
{T(t),N(t), B(t)}

in 3-dimensional Euclidean space (Hacisalihoglu, 1983).

Definition 2.3 Letaa:I € R — E™ curve (I, a) be given by the coordinate neighborhood.
Let the Serret-Frenet r-pillar {V4 (t),V5 (t), ... ,V,. (t)} atthe point a(t) correspondingtot €
1. Accordingly
kilcR—-R, 1<i<r
t =k () = (Vi(OVir1 (D)

The function defined as k; is called the i-th curvature function of the a curve. For vVt € I, the
real number k;(t) isalso called the i-th curvature at the point a(t) of the a curve. Specifically,
in three-dimensional Euclidean space, the first curvature k; (t) at the point a (t) of the « curve
is represented by k(t) (curvature) and the second curvature k, (t) is represented by
7(t) (torsion) (Hacisalihoglu, 1983).

Theorem 2.1 Let a curve a: I € R — E3 be given in the coordinate neighborhood (I, «). Let
s be in I, the arc parameter of the curve a, and the Serret-Frenet trihedron at the point a(s)
be {T(s),N(s), B(s)} such that

T(s) =a'(s),

47



ONFERE,
¢ 6,
A f;’

&

W

AICHSS 6th INTERNATIONAL CONFERENCE ON ON HEALTH, ENGINEERING and APPLIED SCIENCES

September 5 - 7, 2025 - MUS
— ¥ ISBN NR. : 978-625-5962-52-2

B a/’(s)
NS = o

B(s) =T(s)xXN(s)
(Hacisalihoglu, 1983).

Theorem 2.2 Let a:1 € R — E3 be a curve given in the coordinate neighborhood of (I, a).
Let s €1 be the arc parameter, and let the Serret-Frenet frame at the point a(s) be
{T(s),N(s),B(s)}, k(s) be the curvature of the curve, and 7(s) be the torsion of the curve. The
Frenet formulas for this curve are:

T'(s) =x(s)N(s)

N'(s) =—k(s)T(s) + 1(s)B(s),

B'(s) = —-t(s)N(s)

(Hacisalihoglu, 1983).
In Euclidean space, when a smooth curve is creating a Bishop frame, the tangent vector in the
Frenet frame of this curve is rotated at a certain angle without changing, along with the principal

normal and binormal. Accordingly, there is a relationship between the Frenet frame of the curve
and the Bishop frame.

Definition 2.4 Let { T, N, N,} be a unit-speed space curve with a nonzero curvature k, and let
N, be any unit vector perpendicular to the tangent vector T. If N, is chosen such that N, =
T X N4, then {T,N4,N,} forms a positively oriented orthonormal frame, and this frame is

called the Bishop frame. The relationship between the Frenet and Bishop frames is as follows.

T 1 0 0 T
N|[=|0 cosf sinf|=|N1]|,
B 0 —sinf cos6 N,

here is the angle 6 between N and N, (Bishop, 1975).

3. SPINOR EQUATIONS IN LIE GROUPS

Theorem 3.1 Let a:1 SR — E® be a regular curve in E3® given by the coordinate
neighborhood (I, @). Let s € I be the arc parameter of the curve a, and let the conjugate frame

{e,, &4, &,} be at the point a(s) have curvatures ¢, d,. For the spinor ¢ corresponding to the

curve o in the order {&,, e4,, &},

dé  id, | id,
ds 2 2
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Let a:1 € R — E3 be aregular curve in E3 with coordinate neighborhood (I, ). Let s € I be
the arc parameter of the curve a, and let {e;, &, &, } be the conjugate frame at the point a(s).
Since the conjugate frame {e;,&1,&,} is orthonormal, it shares similar properties
(orthonormality) with the vectors a,b,c € R3? in the spinor. Thus, if the standard spinor
equations corresponding to the order {e,,e,,,&,} Of the a curve are written as &, + ie; and
g instead of a + ib and c, respectively (Al-Jedani, 2023),

e, 0 dy —d,\ /es

&' |7 -4, O 0 <£1>,

&)’ d, 0 0 &2
and

g, +ie; = ¢toé,
g, = —€toé. (3.1)

a:1 € R — E3 If the expression for the & spinor corresponding to the sequence {e,, £, €5} is

calculated, since the pair {¢ , £} forms a basis for spinors, we have

dg -
w = et g

Here, f and g are arbitrary functions.

Taking the right derivative of the equality £, + ie; = &€ in equation (3.1) above, we obtain

82, + i81’ = dzel + i(dlgl - dzez)
= idlgl + dz(el - iez)
= idlgl - ldz( &y + iel). (32)

Then, taking the derivative of the left side of (3.1), we obtain

(g, + iey) = (g)t o +¢to (%) (33)
Substituting Z—i = f& + g€ into equation (3.3)
(g, +iey) = §'0d + gstos+Easf+Etal g
= 2f&oé + 2g€tat. (3.4)

Since £, + ie; = &fof and &, = —Efoé substituting the equalities in equation (3.4) we
have

(g, +ie)) =2f(e, +ie;) — 29 & (3.5)
Equations (3.5) and (3.2) are equal to each other. If

id,g, —id, (&, +ie;) = 2f (g, +iey) — 2g&;
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then one can write

id, =29 = g=-"2
and
—id, =2f = f =—"2. (3.6)

From here, substituting the functions g and f obtained from (3.6) into the equation Z—i =f¢&+

gé&, we have
a _ _idpy ldig
el Saral £
Theorem 3.2 Let a:1 SR — E3 be a regular curve in E3® given by the coordinate
neighborhood (I, ). Lets € I, a be the arc parameter of the curve, and let the conjugate frame
{eq, &1, €, } at the point a(s) have curvatures 4, d,. For the spinor & corresponding to the dual
frame {{e,, e,,, &,} of the curve o in the order {&,, e;,, £}, the derivative formulas are
e1 = —d,Re{¢'0&}+d, £ ¢
&' =id,Im{¢' o}
g, = —id,Im{é'0¢}

Proof: Taking the derivative of equation (3.1) of both sides of the frame element, we have

= (o)
= —(@)'og + §'a¥). (3.7)
In equation (3.7), let us substitute the derivatives of ¢’ with &' = Z—i = —id?zf 4, E and g7 =
—d,e;.
d d s id id{ ¢
~die; =~ <( g M) o+ o (- g - ‘fz)) (38)
Let us take the conjugate of the expressions and substitute ? = —¢, then we have
t .
—d,e; = - ((‘42 §—2) ot + §o (- 25— )) (39)

Transposing equation (3.9) yields, one can written as

~diey = ((ldzft—l—lf)af+$t (——E—ld—lf)>

(o) (S t)
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(a0t ~idi§tag) + (~idaftot — id;Etof))
1 A s
=5 (Gsgt08) + (i 0f))
e, = —5((5°08) + (¢10¢))

£, +ie, = &'oé is substituted, it written as

e, + i[5 (€0t + (808))| =0

(3.10)

e, +[5 (€00 + (08))| =¢t0t

£+ E §'od) +%($taé): =¢‘o¢
& =¢'of - % (§'o8) - % (é0é)
& =2 (@08~ (¢0))
In this case, the frame elements are
er = —2 (€00 + (¢08))
e, = 2((¢t08) — (¢'0¢))

& =—§'ag. (3.11)

Let's take the e, derivative in the frame elements, the result can be obtained as follows.

e, = (—%((ftaf) + (étoé)))

2 dsgf fGds ds 7§ Szads (3.12)
In equation (3.12), instead of the derivatives of &', let us write &' = Z—f = —id?zf - i% 3

, l

o= -4((re ) oo () s (He0) o

2
ol %)

Transpose and conjugate were taken, and ? = —¢& was substituted.it can be obtained as
follows
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i

i =~ (-2 etor S ftag) + (-5t — 2 etof)
. . id R id, ., . R
(Mt o) (St o)
- _%[_idzftaf_ioh £tof —id Etaé + idzftaé]

= 2[~dEtot—d, €0t — dy 00 + dyEta]

(3.13)
1
5[ dy (0§ - Etal) — dy(€as + §tad)]
1
—[ dy (80§ — o) — d,(€'a¢ + £'af)]
Let's take the derivative &,in the frame elements then
, 1 VPR
g’ == ((08) - (£08))
_1(dgt as ad&t , . dé (3.14)
= E(gof + ftU%—EO’f —ft0'$>
In equation (3.14), let us write the derivatives of ¢’ as é' = X MTZE id—lé

4

e, =%((—ld—2€—ld—lf) ot + ' (——f—“t—lf)—(—”t—z:"i—lf) of

Transpose and conjugate were taken ? = —& was substituted, it can be obtained as follows
= o|(- % eror - rgrar) + (- 2gtor -2 gtat)
+(-22gtog + Detof) 4 (<22t + id—létaf)]
- 3 [(cuso (242 o) (2 ) st
= 2 [Fidagtot — idy¢tof]

id
= - [st0¢ + §to¢]

In conclusion, we have

1 f s . )
e; = 5[—dz(€t0€ —§t0¢) = dy(§°a8 + §tag)]
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1 a o
&' = E((idlftaf) + (idlftaf))

et + Eof]

g, =

Result 3.1 Let a:1 € R — E3 be aregular curve in E3 given by the coordinate neighborhood
(I, ). Lets € I, abe the arc parameter of the curve, and let the conjugate frame {e, £;, €,} at
the point a(s) have curvatures d,,d,. For the spinor & corresponding to the dual frame

{e,,e4,, &} of the curve a in that order, the derivative formulas are
1 o N A
ei =5 [~da(§'0¢ ~ £'0§) — i (0% +¢'08)]
Proof. From equation @toy = yta®, for two arbitrary spinors @ and 1, then
1 - - -
e; = E[—dz(ftfff +&0¢) — dy (€08 + £at)]

Since z + z = 2Re{z} z — z = 2Im{z} and therefore one can write as

e, = —d,Re{¢'c&}+a, Etoé
and

1 a2
&' = (g 08) + (ids€'0¢))

_ %((idlf ‘o) — (idlﬁ))

idy

=4 ((gt09) - (F07)).
Sincez + z = 2Re{z} z — z = 2Im{z} we have
g, =id;Im{é'cé}
& = 22 [¢tat + £1of]

= - [tor — 7]
= —id,Im{&*c&}.
Ultimately, it is obtained as
ey = —d,Re{¢'0}+d, §'a§
g, =idIm{étcé}
&) = —id,Im{&'c¢).

Theorem 3.3 Let a:] SR — E3 be a regular curve in E3 given by the coordinate

neighborhood (I, ). Lets € I, a be the arc parameter of the curve, and let the conjugate
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frame{e,, &4, £, } at the point a(s) have curvatures d,, d,. For the spinor { corresponding to
the dual frame {&,, £,, e,, }of the curve a in the order {&,, &,, €4, },

d{  id, id.

ds 2 2

Theorem 3.4 Let a:1 SR — E3 be a regular curve in E3® given by the coordinate
neighborhood (I, a). Lets € I, a be the arc parameter of the curve, and let the corresponding
frame {e,, £, €,} at the point a(s) have curvatures ¢, d,. For the spinor & corresponding to

the dual frame {&,, £,, e, } in the order {&,, £,, e,, }of the curve a, the derivative formulas are

d, +id d, —id, ., .
e = TR gtor - L2 gt
! d 4 >
& =2 ({'o¢ +¢'a?)
! dy 7 4
&= % ({'og +¢to?)

Result 3.2 Let a: 1 € R — E3 be aregular curve in E3 given by the coordinate neighborhood
(I,@). Let s € I, a be the arc parameter of the curve, and let the conjugate frame {e,, &, €,}
at the point a(s) have curvatures d4, d,. For the spinor § corresponding to the dual frame
{e,, &,, e, } of the curve a in that order, the derivative formulas are

e, = Re{(d, +id,){"0{}

& = di{toq

g, = —d,{toq.

Theorem 3.5 Let a:1 SR — E3 be a regular curve in E3 given by the coordinate
neighborhood (I, @). Let s € I, o be the arc parameter of the curve, and let the dual frame
{e,, &1, &, } at the point a(s) have curvatures d, 4. For the spinor ¢ corresponding to the dual
frame {e,, €, &, } of the curve o in the order {e,, &, &5 },
a¢ _ —id,
ds 2

d, .
¢+7¢-

Result 3.3 Let a: 1 € R — E3 be a regular curve in E3 given by the coordinate neighborhood
(I,a). Lets € I, a be the arc parameter of the curve, and let the conjugate frame {e, &, &, }
at the point a(s) have curvatures d,,d,. For the spinor & corresponding to the dual frame

{e,, €1, &, } of the curve a in that order, the derivative formulas are

e, = —idIm{ptop} + d,ptod
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g, = —d,Re{¢p‘0¢}
&' = d,Re{¢p'oo}.
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THE ROLE OF SEASONAL FORCING IN THE DYNAMICS OF AN EPIDEMIC

Doc. Dr. Saadet S. OZER

Istanbul Technical University,
saadet.ozer@itu.edu.tr - ORCID ID: 0000-0002-5855-5039

ABSTRACT

The COVID-19 pandemic has profoundly impacted the entire world in the recent years,
affecting health, education, communications, economy, and sociology. Its effects are on going,
and scientists predict that new pandemics are on the horizon. During pandemic different
countries have implemented different pandemic measures to minimize all types of losses.
Numerous researchers have conducted research on mathematical modeling of the pandemic.
Many models have been studied that include measures such as social distancing, quarantine,
vaccination, etc. that should be implemented during the epidemic by using various types of
techniques. Here, we examined the spread of the epidemic using the compartment model
introduced to the literature by Kermack and McKendrick. Essentially, the foundational work
on using compartment models to understand disease transmission was laid by public health
physicians R.A. Ross, W.H. Hamer, A.G. McKendrick, and W.O. Kermack between 1900 and
1935. The model here use involves the seasonal efffect of the transmission. Seasonal effect may
also be used to differ the environmental effects. After giving the mathematical model, we have
demonstrated various scenarios on the efficiency of the vaccine, natural immunity and the
contact rate. We have shown the periodic behavior in the long term and discussed the impact
on the infected population of the different effects of contact rate and efficacy of the vaccine.
The model here we have given can easily be applied to any type of epidemic by choosing the
right parameters.

Keywords: Mathematical Epidemiology, Seasonal effect, Periodic Behavior, Vaccine,
Natural Immunity

1. INTRODUCTION

The COVID-19 pandemic has shown us that new outbreaks are a constant threat. In response,
experts are using mathematical modeling more to prepare day by day. This approach analyzes
disease spread and helps design effective control strategies. By applying lessons from COVID-
19, we can use these models to better manage future pandemics and save lives.

There are different approaches to model a pandemic mathematically. One active and effective
model is based on compartments and the transitions between these compartments. The
foundations of this approach were laid by public health physicians R.A. Ross, W.H. Hamer,
A.G. McKendrick, and W.O. Kermack between 1900 and 1935 [1-3] And foreword is used by
many researchers to model of the spread of HIV, SARS, MERS, Ebola COVID-19. Some are
found in the references [4-7]. Just recently Celik and Ozer [8] have examined a model for a
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possibly future pandemic involving an imperfect vaccine, quarantine and natural immunity. In
all of these models contact rate has been taken constant.

The basic models to express the spread of a disease human to human are SI, SIR, SIS and SEIR
models, where S represents the susceptible individuals, I, infected, R recovered and E is used
for the exposed individuals. The basic model SIR express the permanent immunity. But in many
cases of the virus, the permanent immunity does not exist. The most common way to model
waning immunity is by extending the basic SIR (Susceptible-Infectious-Recovered) model to
an SIRS (Susceptible-Infectious-Recovered-Susceptible) model. In both of the models basic
reproduction number is the ratio of the contact rate to the sum of natural birth-death and
recovery rate. The effect of the waning immunity which represents the recovered individuals
are transferred to the susceptible compartment is not seen in the basic reproduction number but
there is difference in the dynamic of the system. While in the SIR model, if the disease is
introduced, it either dies out or, after an outbreak, reaches a disease free state where 1=0. In the
SIRS model, as long as there are recovered individuals (R>0) and a positive waning immunity
rate there will be a continuous influx of new susceptible individuals (S). This means the
susceptible population can be replenished, even after an initial outbreak, preventing the system
from settling at a disease-free state. On the other hand as expected SIRS models have an
endemic equilibrium point in which the epidemic usually stabilizes. In some variations of the
SIRS model, particularly those with time delays the system can exhibit Hopf bifurcations. This
is a mathematical phenomenon where a stable endemic equilibrium loses its stability, giving
rise to periodic oscillations in the number of infected individuals. This explains the recurring
waves of outbreaks seen in many diseases like influenza or COVID-19. When a vaccine is
implemented the recovered compartment carries the individuals directly to the vaccinated
compartment. Even with waning immunity, a vaccination program can still lower the
prevalence of the disease at the endemic equilibrium. A higher vaccination rate leads to a lower
number of infected individuals in the long run. In fact, if the vaccination rate is high enough, it
can eliminate the endemic equilibrium entirely, leading to disease eradication. More about
human to human or animal to human epidemics we recommend to the reader [9].

2. SEASONAL STUDY FOR SIRV SYSTEM

Here we consider a compartmental model in which the vaccination individuals exist. We also
take the natural immunity into consideration and write an SIRV system. The difference of our
problem here that we consider the seasonal effects of the spread. Assuming that the disease
would spread more slowly in the summer that in the winter; we write the contact rate which
represents the transition from the susceptible compartments to the infected compartment when
they interact each other as a function of time :

B(t) = Po(1 + ewsint)

and in that sense the transition from vaccinated compartment to the infected would be

B~ o0)
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where o is here the efficacy of the vaccine. We refer to the reader for a review of seasonal
epidemic models Buonomo at. al work [10].

2.1 Main Equations

The equations of the dynamics here is then in the nondimensional form:

ds

T M- (& + w)s+ pv — By(1 + ewsint)is,

d

d—: =&és+y(Ql—s—v—1i)—(p+wu)v—PLe(l+ ewsint)(1— o)iv,
di

rri Bo(1 + ewsint)is + Bo(1 + ewsint)(1 — o)iv — (u + 7)i.

where the nondimensional variables are defined as:

«  s(t): proportion of susceptible individuals,

«  v(t): proportion of vaccinated individuals,

« i(t): proportion of infected individuals.

The parameters are in 1/time and have the following meanings

e w: natural birth/death rate,

&: vaccination rate,

*  p:waning immunity rate; immunity loss rate (from vaccinated to susceptible),

y. entry rate into vaccinated classes from removed individuals, represents the natural
immunity,

Bo: approximate infection rate,

o vaccine efficacy,
« . recovery rate from infection.

And

«  w: angular frequency where the period is assumed to be a year T = %’T

« ¢ :amplitude of seasonal oscillation.

We assume total population is normalized by s + v + i +r = 1, where r (removed class) is
given implicitly via the equation.

One can easily see that there exist and disease free equilibrium point and and endemic
equilibrium point. In the next section we shall examine the periodic solutions and oscillation
around the endemic equilibrium point numerically.

59



ONFERE,
¢ 6,
A f;’

&

W

AICHSS 6th INTERNATIONAL CONFERENCE ON ON HEALTH, ENGINEERING and APPLIED SCIENCES
September 5 - 7, 2025 - MUS
— ¥ ISBN NR. : 978-625-5962-52-2

......................

3. NUMERICAL SIMULATION

Here we assume the average life expectancy is assumed to be 70 years, so we chose the death
and birth rate 4 = 3.92 x 1075, and for the other parameters a general seasonal outbreak is

assumed to be yearly for instance winters effective w = 3% Since the immunity depending on
either vaccine or the natural effect is not permanent we assume that the immunity will be gone
in 6 months and take p = Klo Naturally a campaign rate that would vaccinate the majority of

the population in approximately four months and take & = Flo Taking T = 1/10 means that an

infected person will be recovered in approximately 10 days. Since the efficacy of the vaccine
and the contact rate depend on the policies of the health or local authorities we do not fix them
at the moment. For the initial date we have taken

s(0) = 0.79, v(0)=0.29, i(0)=0.01

And in all of these figures we have taken the amplitude € = 0.5. In the first graph we have
considered a very high rate of vaccine efficacy with also high rate of contact distance such as
mask use, lock-down etc. and see that the disease stabilizes at the disease free equilibrium point
after it takes its high infected population about every 10 people in 100 get infected. In Figure 2
we examine a case with almost no contact precautions and a medium effective vaccine with
almost no natural immunity.

Infected Polpulsation

Figure 1. By = 0.2,0 = 0.9,y = 0.9 Figure 2. B = 0.8,0 = 0.5,y = 0.1

In Figure 3 we consider quite similar case with the one in figure 2 but the difference is the
amplitude and the high rate of natural immunity which would support the effect of the natural
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immunity. In such scenario the disease is like flu and almost everyone infected person after
recovered has an immunity. We should note that the number of average infected people is much
more higher than the previous scenario. In Figure 4 we can see the effete of the precautions
about the distance. The number of infected population decreases comparing to the previous
ones when the contact rate are higher. This shows how realistic is our mathematical model.

Infected Polulation

T T T T T 0.5F
Of-(\/\/’\//\/\/\_ ]
02F

Infected Population

L L L s
1000 1500 2000 0 500 1000

Figure 3. B, = 0.8,0 = 0.5,y = 0.9 Figure 4. B, = 0.5,0 = 0.5,y = 0.1

Finally in the last two Figures, in Figure 5 and 6 the efffect of the power of the vaccine can be
seen clearly, which also shows how the mathematical model works in an epidemic. Among all

these graphs, we see the highest infected population in Figure 6, where there is no effective
vaccine and our fate is left to natural immunity.

Infected Polpulation Infected Polpulati

Figure 5. By = 0.5,0 = 0.5,y = 0.9 Figure 6. By = 0.5,0 = 0.1,y = 0.9

4. CONCLUSION AND REMARKS

In this study we have considered the seasonal forcing in and epidemic and analyzed the system
numerically. We demonstrated various different scenarios of vaccine efficacy, natural
immunity and contact rate polices. Our simulations show how effective our mathematical model
is when deciding which precautions should be implemented by the authorities. The
mathematical analysis of the stability at the disease free equilibrium point and the endemic

equilibrium point and also the bifurcation analysis can be done as another more comprehensive
study.
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ON THE DIFFERENCE BETWEEN SYMMETRY AND EQUIVALENCE
TRANSFORMATIONS

Doc. Dr. Saadet S. OZER
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ABSTRACT

Classical Lie symmetries are transformations that map a solution of a given differential equation
to another solution of the same equation. The equation itself remains invariant under these
transformations. They are used to find exact solutions, reduce the order of ordinary differential
equations (ODEs), or find conservation laws. A classical Lie symmetry acts on the space of
independent and dependent variables and their derivatives of a single, specific differential
equation. The goal is to find a group of transformations that leaves the differential equation
invariant. Equivalence symmetries are transformations that map one differential equation from
a certain class of equations to another equation within the same class. The transformation affects
the equation itself, not just its solutions. The term "equivalence transformation” is a formal
concept within the field of differential equations. Papers on this topic often focus on finding
transformations that simplify an entire class of equations, not just a single equation. An
equivalence symmetry acts on the space of independent variables, dependent variables, and the
arbitrary elements functions or parameters that define the class of equations. The goal is to find
a group of transformations that can simplify a given equation within a class into a simpler,
equivalent form. In this talk first we explain both of the symmetries and after giving the method
how to derive these transformations generated by Ozer and Suhubi , we shall give applications
to linearization of nonlinear PDEs.

Keywords: Symmetry Groups, Equivalence Groups, Lie group applications, Nonlinear
equations

1. INTRODUCTION

Under the classical symmetry transformation of Lie groups the differential equation invariant
and the transformation transfer a solution of the equation into another solution of the same
equation. To understand it let us give a simple example. Let us consider the one dimensional
heat equation, u; = u,, Which is invariant under translations in time and space. A classical
Lie symmetry would be a translation, such as

t=t+aandx=x+p
If we have a solution as u(x, t), then u(x — ,t — a) is also a solution of the heat equation.

But the equivalence transformations are not the classical symmetry transformations. They
transfer an equation of a class of differential equations into another equation of the same class.
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They keep the entire class invariant. What we mean hear by saying a class of equations is
basically, an equation involving free functions of dependent or, and independent variables. The
first systematic treatment to the equivalence transformations within the framework of the Lie
group analysis of differential equations is given by Ovsiannikov [1]. Before we give a simple
literature review and the formulation of equivalence transformations, to understand it clearly
let us consider a simple example. If we take a general class of second order ODEs which could
be given of the form y" = f(x,y,y"). An equivalence transformation might simplify a specific
member of this class say, for a particular function f; into a simpler form say, with a function
f-. For instance, an appropriate change of variables might transform an equation with a complex
f1 into a simpler equation with a constant f,. To explain it better, take a very simple example
and consider a class of second order linear ODEs:

y'=fil,y,y) = —2a(x)y' = b(x)y =0
with a transformation
y(x) = (eI 4@z (x)

Is transformed into the following equation in a much more simple form without the first order
derivative term:

a(x)?
5 )Z.

z"=—(bx)—akx) -

This is a powerful equivalence transformation because it demonstrates that any equation in this
class can be reduced to a canonical form that lacks the first derivative. This simplifies both the
theoretical analysis and the search for solutions. The original, more complex equation is
considered equivalent to the new, simpler one under this transformation. Another example for
partial differential equations are the so called Hopf-Cole transformation which transfers the
Burger’s equations into the heat equation. The Burger’s equation given by

U + UU, = VU,
by the Hopf-Cole transformation
u = —2v0,(Inv)
can be transferred into a simple form of linear heat equation
Ve = YUy

where v(x,t) is the new depended variable. This simple example shows us there might be
transformations between linear and nonlinear equations. But now we have the question about
the existence. If there exist such a transformation, transforming a complex member; probably
nonlinear of a family of differential equations into a linear member of the same class, the next
question appears: How do we find it? Answering these questions is of course not easy. As far
as we know there is no such general existence theorem yet.
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2. EQUIVALENCE GROUPS

Before we start, let us first give the basic definitions

Definition: An equation given by
G (xii ua, uaccrl,xz,..xpi fk(q) (xi' ua’ ugl,xz,..xp)) =0

is called a class (family) of differential equations. Here x;, i = 1,2...n, are independent, and
u®, a =1,2,...N, are dependent variables, f; are the smooth functions of their variables.

Definition: Equivalence groups are groups of continuous transformations which leave a given
family of equations invariant.

Within the framework of this study we shall talk about the equivalence transformations in the
meaning of Lie group transformations. There are some methods to derive the Lie group
symmetries in the literature, we present the method introduced by Suhubi [2] as this method is
much more powerful than the other methods. The method is based on Cartan’s [3] idea
representing the differential equations in terms of differential forms. It was developed by
Harrison and Estabrok [4] and adapted to the balance equations by Edelen [5] . The method is
generated on the general balance equations which represents most of the quasilinear field
equations in terms of system of PDEs. By considering the balance equations are invariant on
the isovector field, Suhubi obtained the infinitesimal generators of the isovector field explicitly.
Using this method is just reduced to write the given system of PDEs in terms of a balance
equations and then after by applying the additional restrictions of the particular differential
equation we shall have additional constrains on the coefficients of the isovector field. The
method is applied to the most general family of two dimensional wave type equations and the
diffusion equation by Ozer [6,7].

In the next section we will introduce the method shortly and give a simple example how to use
it.

3. ISOVECTOR FIELD OF THE BALANCE EQUATIONS

A single second order balance equation is given by

0z (x),u,u)

P +2(x/,uu)=0 i=12..,n (1)

where x; represents the independent variables and u is the dependent variable. The isovector
field for this balance equation is written as

V—Xia+Ua+U +S"a+Sa+V
7 oxt ou ' ouy, axi " Taxy e

If we deal with a classical Lie symmetry group V.,; = 0, but for the group of equivalence
transformations we must consider all the dependencies of the free functions; X* and X as the
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new variables, therefore the coordinate cover of the extended manifold should involve these
new variables. The extended isovector field on that manifold would be

14 t=5?i+5-i+5ifi..+T-i+Ti+Tii.
ot Joasf o astv = ot T ot ot

Since we have limited space here, we will not give the expressions of these new variables and
the details of the method. Readers interested in the subject may refer to the references we have
given Suhubi’s book [2] . The isovector components in general depends not only the
independent and dependent variables but also the free functions in the equation and the new
variables representing their functional dependencies. In the next section we give a simple
example to show first how the infinitesimal generators derived by Suhubi can be used to any
quasilinear partial differential equation.

3.1 Differential Equations As The Balance Equations

In order to represent how the result derived by Suhubi can be used, here we shall consider the
following family of equations. One dimensional wave type family equations are given by

Ue — GO 6, U Uy, U ) = 0. (2)

Comparing this with the Balance equating, we shall fix the variables and functions between the
balance equation given by (1) and the wave equations (2) as follows:

=x, xX*=t Uy =Uy, U,=u, 2 =g X=-u, Z=0, (3)

1

then we can use the components derived by Suhubi of isovector field of the balance equation.
Bu we should note that the equation here we consider does not involve all the new variables by
its structure, for example since 2? = —u,, derivatives of X2 with respect to the other variables
other than u; are identically zero. Therefore the corresponding isovector components in the
vector field of the extended manifold should be take zero. That will bring some restrictions on
the infinitesimal generators. Moreover since X' = 0, its component on the vector field S must
be also zero. And of course all the components representing its functional dependencies.
Computations of those generate the form of the other isovector components. The computations
has been done by Ozer and found the isovector components of the dependent and the
independent variables and also their derivatives representatives and also the free functions in
the equation that we have here g, in the following form

1 .
X, = X' tu), X,=X2(6), U=—faX.du+ (A(x) - XZ) w+ E(x D),

] 0 1.
V, = [ XLdu+ A(x)u+£+<2X; _EXZ +A(x)> v, + Xiv? (4)
— 1 1 0§ 1 1, 1 '2 1
Vz—fthdu—EX u+E+ Xiv + Xx+§X + A(x) v, + Xyvyv,
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3,
St = <§X2 +22(x) + y(t)>21 +att(x, vy + 2 Xiv, + Xivi + B(xt )

Knowing that this group of infinitesimal generators maps a great variety of member between
each other with different structures, in the next section we will focus on a subgroup that would
generate transformations between linear and nonlinear members of the family.

3.2. Subgroups Of The General Equivalence Groups

Here we shall examine some subgroups of the equivalence groups. The aim of the present work
is to generate appropriate transformations between linear and nonlinear members of the family
given by (2). Thus we take a subgroup of the transformations given by (4) as

Xi=¢), X,=U=0
The other infinitesimal generator will be then
U = _¢uu920 U, = =y, S = _d)uu? + B(t,u)

The equivalence transformations related to this subgroup can be found by integrating the system
of ODEs

dx dt _du__ duy o, du dg

e =W, Z=om=0 —==—dguy, o= —drlp U, o
—2 —-
= —¢gu, + Bt w)
under the initial conditions
x(0)=x, t0)=t u0)=u u(0)=u, u0)=u, gO)=g

where € here is the group parameter. The general transformations under this subgroup will be
in the following form:

_ Uy
T T e Wy

— U

XxX=x+ep(u), t=t u=u, ut=m,
X

and

g — ¢’ We(gu, —uf)
1—ed'(Wu, '

It is obviously clear that for any continuous differentiable function of ¢ (u) a linear equation
would be mapped into a nonlinear equation of the same family. With this subgroup actually we
can map a single linear equation of the family into a family of nonlinear functions. But
considering the symmetry transformations instead of the equivalence transformations we would
just generate other solutions of a single equation. The same class of equations has been
examined by Suhubi et.al [8] within the frame work of similarity solutions. They have found
the isovector component of the spatial variable only a function of itself.

g:

To clarify the structure consider the following example.
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Example
Let us consider a specific transformation by taking ¢ (u) = u?, the infinitesimal generators are

X1=u2, XZZUZO,
then the other infinitesimal generators in the vector field V are found
U, = 2uu2, U, =2uuu, S'=2uu? S?=-2uuu,.

under these infinitesimal generators the equivalence transformations are found by solving the
ODES given above as

Tox+2u? T=t T=u L=—>  T=—t
’ ’ T 1= 2eun,” ' 1-—2euu,
and the free function is transformed into
— 2euu?
9=9 1—2eu,

Under these transformations we assume that the wave equation given by (2) is transformed
under these transformations into

U — 9068, U, Ug)x = 0

which can be verified, but we should note here that since x = x + ex and we also know that
u = u(x, t) the partial derivatives are:

a 0 ax+ d axaa+ 0 duodu

0x 0xdx O0xd0udx Ouduodx’

g 0 at+ 0 axaﬁ+ d dudu

ot 0tdt O0xoudt Oudu ot
When choosing the particular form of the wave equation with g = u then the transformation
does ot change the equation, but another choice of g = u, maps the linear wave equation onto

2uuf + u, 0
P —— —Uu —
1+ 2uu, . t

For the simplicity here we have chosen € = 1, and for the simplicity omitted overlines in the
transformed equation.

Of course other members of the given wave equation (2) can be chosen by taking different
particular function g. Our goal here is just to show ow the computations can be done and how
equivalence transformations would map between completely different members of the same
class of differentia equation. We would recommend to the reader who are interested in the
subject the work of Ozer [6,7,9] and the reference therein.
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4. CONCLUSION AND REMARKS

Here, we introduced the Lie group approach to equivalence transformations and demonstrated
an approach for determining transformations. We took a sample family of equations and
determined the transformations. Using this structure, similar studies can be performed for any
family of quasilinear equations. In our example, we’ve shown how a simple equation can be
transformed into a complex one. Conversely, the key question is whether there’s an equivalence
transformation between a complex nonlinear equation and a linear equation in the same family.

For researchers interested in the subject, this open problem is the most interesting problem in
this field.
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Ozet

Bu calismada, farkli 6zelliklerdeki keten tohumu yaglarinin 100 mm x 100 mm % 20 mm
boyutlarinda hazirlanmis yabani kiraz (Cerasus avium (L.) Moench) odunu yiizeylerine
uygulanmasi sonrasinda olusan renk 6zelliklerinde degisimleri arastirilmistir. Yag uygulanmis
ylizeyler ile yag uygulamasinin yapilmadigi ylizeyler birbirleri ile kiyaslanmistir. Uygulamalar
tek olarak bir firca yardimi ile gergeklestirilmistir. Sonuclara gére AE* degerleri soguk sikim
keten tohumu yagi ile 11.54, agartilmis keten tohumu yagi ile 12.16, kaynatilmis keten tohumu
yagi ile 12.80 ve rafine edilmis keten tohumu yagi ile 13.81 olarak hesaplanmistir. Yapilan yag
uygulamalari sonrasinda L* ve h® degerlerinde azalislar bulunurken, C*, b* ve a* degerlerinde
artislar tespit edilmistir. Calismada kullanilan yaglarin ahsap malzeme iizerindeki renk
parametrelerini farkli oranlarda degistirdigi goriilmiistiir.

Anahtar Kelimeler: Yabani kiraz odunu, keten tohumu yagi, renk parametreleri
Application of Linseed Oils with Different Properties to Wild Cherry Wood Surfaces
Abstract

This study investigated the changes in color characteristics following the application of linseed
oils of different properties to wild cherry (Cerasus avium (L.) Moench) wood surfaces prepared
with dimensions of 100 mm x 100 mm x 20 mm. Oil-treated and untreated surfaces were
compared. Applications were carried out individually using a brush. According to the results,
AE* values were calculated as 11.54 for cold-pressed linseed oil, 12.16 for bleached linseed oil,
12.80 for boiled linseed oil, and 13.81 for refined linseed oil. Following the oil applications,
decreases were found in L* and h° values, while increases were found in C*, b*, and a* values.
The oils used in the study were observed to change the color parameters of the wood material
to different extents.

Keywords: Wild cherry wood, linseed oil, color parameters

1. Giris
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Kereste, siirdiiriilebilir ve ¢cevre dostu bir kaynak olarak kabul edilmektedir. Kereste {iriinleri,
ahsabin karbon tutma kabiliyeti, ¢evresel faydalar1 ve kolay islenmesi nedeniyle cesitli
endiistrilerde yaygin olarak kullanilmaktadir. Sanayilesmenin ilerlemesiyle birlikte, kiiresel
kereste talebi artmaya devam etmektedir. Ancak Cin'de, sinirli orman kaynaklar ve diisiik
orman Ortiisii, kereste arzi ve talebi arasindaki ugurumun giderek biiylimesine neden olmustur
(Liu, 2014; Shi ve ark., 2025).

Bazi bitkisel yaglar, kendiliginden veya bilesenlerin yapismasiyla gli¢lii ve yapiskan filmler
olusturarak kuruma 6zelligine sahiptir. Yaglar, ugucu bir bilesenin buharlagmas1 gibi siradan
bir sekilde kurumaz, bunun yerine oksidasyon veya havadan oksijen emilimiyle sertlesir. Bu
nedenle, kuruma siireci, filmin orijinal sivi yagdan farkli 6zelliklere ve 6zelliklere sahip bir
madde haline gelmesine neden olan bir dizi kimyasal reaksiyonla birlikte gerceklesir (de la
Colina Tejeda, 2001).

Dogal yagh cilalar, keten tohumu yagi, Cin odun yagi, kurutma maddesi ve polietilen bazl
keten tohumu yagi modifiye edicileri gibi bitkisel hammaddelerden olusmaktadir. Bazi
iiriinlerde renk pigmentleri de bulunmaktadir. Ticari olarak satilan dogal yagli zeminler
genellikle iki farkli {iriinle islenmektedir ve bu iiriinler birlikte istenen yiizey Ozelliklerini
saglamaktadir. Altta emdirme yagi, {istte ise balmumu/yag karisimi bulunmaktadir. Yiizey
islemi ¢oziicii igermez ve cogunlukla yenilenebilir hammaddelerden olugsmaktadir (Kéhr, 2005;
Anonim, 2005; Koubaa, 2007).

Keten tohumu yagmin teknik kullanim ve kurutma maddesi olarak kalitesi, iyot degeriyle
belirlenen doymamiglik derecesine bagli olmaktadir. Yiiksek iyot degerine (170’in {izerinde)
sahip yaglar elde etmek icin, farkli kaynaklardan gelen yag partileri harmanlanmaktadir.
Kirilma indisi iyot degerine gore degigsmektedir; 180 iyot degerine sahip bir yaga karsilik gelen
ortalama deger 60°C’de 1,468°dir (Alonso Felipe, 2016).

Soguk preslenmis keten tohumu yagi, ahsap iiriinlerin emdirilmesi i¢in tasarlanmistir. Ahsap
evler, ¢ardaklar, sallar ve teraslarin yani sira banyolar ve zemin kaplamalar1 i¢in de etkilidir.
Ayrica tamamen ¢evre dostu bir Uriindiir. Ahsabin gézeneklerine derinlemesine niifuz ederek,
ahsabin gdzeneklerine niifuz ederek asir1 nem, ¢iirime ve mantarlara karst koruma
saglamaktadir. Bu sayede ahsap asirt nemden korunmaktadir. Uriin ayn1 zamanda liflerin dogal
yapisini da vurgulamaktadir (Ivanchenko ve Horbachova, 2024).

Bu arastirmada, farkli 6zelliklerde hazirlanmis olan (kaynatilmis, soguk sikim, agartilmis ve
rafine edilmis) keten tohumu yaglariin yabani kiraz (Cerasus avium (L.) Moench) odunu
orneklerinin ylizeylerine uygulanmasi sonrasinda olusan renk oOzelliklerinde degisimleri
arastirilmistir.

2. Materyal ve Metot

Bu calismada, 100 mm x 100 mm x 20 mm boyutlarinda hazirlanmis yabani kiraz (Cerasus
avium (L.) Moench) odunu 6rnekleri kullanilmigtir. Numuneler, ISO 554 (1976) standardina
uygun olarak iklimlendirilmistir. Ahsap malzeme ile birlikte, farkli 6zelliklere sahip keten
tohumu yaglar (kaynatilmis, agartilmis, soguk sikim ve rafine edilmis) satin alinarak temin
edilmistir. Ahsap deney 6rneklerinin yiizeyler, sirasiyla 40, 80, 100, 120, 150, 180 ve 220 grit
zimpara kagitlart kullanilarak zzmparalanmigtir.

Yaglar (soguk sikim, kaynatilmis, agartilmis ve rafine edilmis), zzmpara isleminde gegirilmis
ahsap yiizeylere fir¢a yardimiyla tek kat halinde uygulanmistir. Uygulamanin ardindan, 2 hafta
stire kurumasi i¢in bekletilmistir.

Elde edilen deney oOrnekleri tizerindeki renk degisimleri, CS-10 cihazi ile tespit edilmistir
(ASTM D 2244-3, 2007). AC*: kroma kismi veya doygunluk farki ve AH*: ton boliimii veya
golge farki olmaktadir (Lange, 1999). Aa*, AL*, AC* ve Ab* icin bazi 6nemli agiklamalar
(Lange, 1999) ve AE* i¢in kriterler (Jirous ve Ljuljka, 1999) Cizelge 1°de sunulmustur.
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Cizelge 1. AL*, Aa*, Ab* ve AC* igin baz1 6nemli agiklamalar (Lange, 1999) ve AE* igin
kriterler (Jirous ve Ljuljka, 1999)

Parametre (Lange, 1999) Pozitif Durumda Negatif Durumda
AC* Referanstan daha net, daha parlak Mat, referanstan daha bulanik
AL* Referanstan daha agik Referanstan daha koyu
Ab* Referanstan daha sari Referanstan daha mavi
Aa* Referanstan daha kirmizi Referanstan daha yesil
L - AE* Arahg Renk Degisimi AE* Arahg Renk Degisimi
J‘“’“S(Igglé;“"ka’ > 12.00 Cok yoggljn 050 156 Hafif
fcin AE* 6.00 - 12.00 Yoggn . 0.20- 0.50 Cok hafif
Degerleri 3.00 - 6.00 Cok b'ell.rgln <0.20 Anlasilamaz
1.50 - 3.00 Belirgin
Asagidaki formiiller ile toplam renk farkliliklart belirlenmistir.
C* = [(a*)? + ()]’ &)
h® = arctan (b*/a*) 2
AC* = (C*islem g('irmiis) - (C*kontrol) (3)
Aa* = (a*islem gfjrmiis) - (a* kontrol) (4)
AL* = (L*islem g('irmﬁs) - (L* kontrol) (5)
Ab* = (b*islem gfjrmiis) - (b* kontrol) (6)
AH* = [(AE*Y - (AL*)? - (AC¥)]°S (7)
AE* = [(AL*)? + (Aa*)? + (Ab¥)2]°S (8)

Maksimum ile minimum degerleri, homojenlik gruplari, % degisim oranlari, ortalamalar,
standart sapmalar1 ve varyans analizleri bir istatistik programi ile hesaplanmaistir.

3. Bulgular ve Tartisma

Renk parametrelerine ait 6l¢iim sonuclar1 Cizelge 2’de sunulmaktadir. Tek olarak bir firca
yardimi ile gergeklestirilmis uygulamalarda oOlgiilen degerlere bakildiginda L* ve h°
degerlerinde azaliglarin bulundugu belirlenirken, C*, b* ve a* degerlerinde artiglarin elde
edildikleri goriilmistiir. L* ve h® degerlerinde en yiiksek sonuglar higbir uygulamanin
yapilmadigr kontrol deney Orneklerinde tespit edilmistir (sirast ile 69.08 ve 69.46). L*
degerinde en diisiik sonug rafine edilmis keten tohumu yagi ile (64.55) ve h® degerinde en diisiik
sonug kaynatilmig keten tohumu yagi ile (59.63) ile bulunmustur. C*, b* ve a* degerlerinde en
diisiik sonuclar kontrol deney drneklerinde bulunmustur (sirasi ile 24.69, 23.11 ve 8.66). C*,
b* ve a* degerlerinde en yiiksek sonuglar ise rafine edilmis keten tohumu yag: ile muamele
edilmis deney orneklerinde bulunmustur (sirast ile 35.13, (31.72 ve 15.17) belirlenmistir
(Cizelge 2).

Cizelge 2. Renk parametrelerine ait dl¢lim sonuglari

T Keten Tohumu| Orta-| Degisim Homo- Standart| Mini-| Maksi-| Varyasyon

est s jenlik
Yag Tiirii lama (%) Grubu Sapma | mum | mum | Katsayisi
Kontrol 69.08 - A* 0.44 68.57 | 69.91 0.64
Soguk sikim 62.97 18.84 B 0.32 62.44 | 63.52 0.51

L* | Kaynatilmig 59.63 | |13.68 E** 0.13 59.44 | 59.83 0.21
Agartilmis 61.37 | |11.16 C 0.69 60.33 | 62.14 1.13
Rafine edilmis | 60.47 | |12.46 D 0.11 60.26 | 60.58 0.18
Kontrol 8.66 - C** 0.34 8.24 9.16 3.93

a* | Soguk sikim 14.06 | 162.36 B 0.31 13.56 | 14.58 2.18
Kaynatilmis 14.04 | 162.12 B 0.19 13.68 | 14.30 1.38
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Agartilmig 14.08 | 162.59 B 0.16 13.87 | 14.30 1.16
Rafine edilmis | 15.17 | 175.17 A* 0.37 14.65 | 15.90 2.47
Kontrol 23.11 - E** 0.70 22.37 | 24.10 3.04
Soguk sikim 31.28 | 13535 B 0.42 30.80 | 32.36 1.34
b* | Kaynatilmg 29.88 | 129.29 D 0.12 29.66 | 30.05 0.42
Agartilmig 30.80 | 133.28 C 0.58 29.92 | 31.55 1.89
Rafine edilmis | 31.72 | 137.26 A* 0.11 31.50 | 31.87 0.35
Kontrol 24.69 - D** 0.77 23.85 | 25.76 3.12
Soguk sikim 34.30 | 138.92 B 0.47 33.83 | 35.49 1.36
C* | Kaynatilms 33.02 | 133.74 C 0.15 32.77 | 33.25 0.45
Agartilmig 34.01 | 137.75 B 0.50 33.07 | 34.64 1.47
Rafine edilmis | 35.13 | 142.28 A* 0.15 34.82 | 35.34 0.43
Kontrol 69.46 - A* 0.24 69.08 | 69.77 0.35
Soguk sikim 65.80 15.27 B 0.37 65.14 | 66.55 0.57
h° | Kaynatilmis 64.82 16.68 D 0.31 64.27 | 65.38 0.47
Agartilmig 65.48 15.73 C 0.31 64.80 | 66.05 0.47
Rafine edilmis | 64.55 17.07 D** 0.42 63.89 | 65.31 0.64
Kontrol: Yag uygulamasina sahip olmayan deney grubu 6rneklerini temsil etmektedir.
Olciim Sayisi: 10, Homojenlik Grubu Siitunu icin *: En yiiksek sonug, **: En diisiik sonuc

Renk parametrelerine ait varyans analizi sonuglar1 Cizelge 3’de verilmektedir. Keten tohumu
yag tiirii faktOriiniin biitiin parametreler tizerinde anlamli olarak tespit edildigi belirlenmistir
(Cizelge 3).

Cizelge 3. Renk parametrelerine ait varyans analizi sonugclari

Test Varyans Kaynag Kareler Serbestlik Ortalama If ' a<0.05
Toplami Derecesi Kare Degeri | (*: Anlaml)
Keten Tohumu Yag Tiirii | 568.829 4 142.207 | 884.679 0.000*
L* Hata 7.234 45 0.161
Toplam 197160.627 50
Diizeltilmis Toplam 576.062 49
Keten Tohumu Yag Tiirii | 267.350 4 66.838 | 807.829 0.000*
a* Hata 3.723 45 0.083
Toplam 8986.242 50
Diizeltilmis Toplam 271.074 49
Keten Tohumu Yag Tiirii | 506.412 4 126.603 | 609.998 0.000*
b* Hata 9.340 45 0.208
Toplam 43617.406 50
Diizeltilmis Toplam 515.751 49
Keten Tohumu Yag Tiirii | 734.176 4 183.544 | 830.325 0.000*
C* Hata 9.947 45 0.221
Toplam 52683.413 50
Diizeltilmis Toplam 744.123 49
Keten Tohumu Yag Tiirii | 157.996 4 39.499 | 350.835 0.000*
ho Hata 5.066 45 0.113
Toplam 218099.044 50
Diizeltilmis Toplam 163.063 49

Toplam renk farkliliklarina iligkin bulgular Cizelge 4’de gosterilmistir. AH* degerleri soguk
sitkim keten tohumu yag ile 1.88, agartilmig keten tohumu yag: ile 1.23, kaynatilmis keten
tohumu yag1 ile 2.30 ve rafine edilmis keten tohumu yagi ile 2.72 olarak bulunmustur. AE*
degerleri soguk sikim keten tohumu yagi ile 11.54, agartilmis keten tohumu yag ile 12.16,
kaynatilmis keten tohumu yagi ile 12.80 ve rafine edilmis keten tohumu yag: ile 13.81 olarak
tespit edilmistir. Tlim uygulamalar1 sonralarinda AL* degerleri negatif (referans yilizeye gore
daha koyu), Ab* degerleri (daha sar1), Aa* degerleri (daha kirmizi) ve AC* degerleri ise (daha
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net ve daha parlak) pozitif olarak bulunmustur. Renk farki kriteri agisindan Jirous ve Ljuljka
(1999) tarafindan belirtilen kriterler ¢er¢evesinde; agartilmis, kaynatilmis ve rafine edilmis
keten tohumu yagi uygulamalarinda “cok yogun (>12.00)” diizeyinde, soguk sikim keten
tohumu yag1 uygulamasinda ise “yogun (6.00-12.00)” diizeyinde renk degisimler belirlenmistir

(Cizelge 4).

Cizelge 4. Toplam renk farkliliklarina ait sonuglar

Keten Tohumu - - * - - - Renk Kriteri

Yag Tiri | A5 | 487 | ADT 1 ACT FAHT I ARY | i ve Liuljka, 1999)
Soguk sikim -6.11 | 540 | 817 | 9.61 | 1.88 | 11.54 Yogun (6.00 - 12.00)
Agartilmig -7.71 | 543 | 7.69 | 9.33 ] 1.23 | 12.16
Kaynatilmis -9.44 1 538 | 6.77 | 8.34 | 2.30 | 12.80 Cok yogun (> 12.00)
Rafine edilmis | -8.61 | 6.51 | 8.61 | 10.45 | 2.72 | 13.81

4. Sonuclar

Sonug olarak, yabani kiraz odununa ait renk parametrelerinin ¢alismada kullanilan farkli

tirlerdeki keten tohumu yaglari ile degistigi goriilmiistiir.
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Ozet

Bu calismada, sapsiz mese (Quercus petraea) odununun renk parametreleri iizerine 1s1l islem
(212°C’de 2 saat siire) ve farkli vernik tiirlerinin (yar1 mat ve mat) etkileri arastirilmistir.
Uygulamalar sonrasinda odun yiizeylerinde renk parametrelerindeki [L*, a*, b*, C* ve h°]
degisimler belirlenmistir. Buna ek olarak toplam renk farki (AE*) degerleri de formiiller ile
hesaplanmigstir. Sonuglara gore, 1s1l islemli ve islemsiz deney orneklerinde vernik uygulamalari
sonrasinda h® ve L* parametrelerinin azaldigi tespit edilmistir. C* ve b* degerleri vernik
uygulamalari ile kontrol deney grubuna ait drneklerinde artarken, 1s1l islemli 6rnekler {izerinde
azaldiklar1 goriilmiistiir. @* parametresinde ise vernik uygulamalari ile kontrol 6rneklerinde
artislar elde edilmistir. a* testinde 1s1l islemli 6rneklerde mat vernikli ylizeyler lizerinde artig
belirlenirken, yar1 mat vernik uygulanmis ylizeyler lizerinde azalis elde edilmistir. AE*
degerlerine bakildiginda, 1s1l islemsiz deney orneklerinde mat vernik ile 10.19, yar1 mat vernik
ile 9.01; 1s1l islemli deney Orneklerinde ise mat vernik ile 10.06 ve yar1 mat vernik ile 17.40
olarak hesaplanmistir.

Anahtar kelimeler: Sapsiz mese, 1s1l iglem, mat ve yar1 mat vernik, renk parametreleri

Application of Matte and Semi-Matte Protective VVarnishes on Thermally Treated
Sessile Oak Wood

Abstract

In this study, the effects of heat treatment (212°C for 2 h) and different varnish types (semi-
matte and matte) on the color parameters of sessile oak (Quercus petraea) wood were
investigated. Changes in the color parameters [L*, a*, b*, C*, and h°] on the wood surfaces
were determined after the treatments. In addition, total color difference (AE*) values were
calculated using formulas. According to the results, the h® and L* parameters were found to
decrease after varnish applications in both heat-treated and untreated test samples. While the
C* and b* values increased in the control test group samples with varnish applications, they
decreased in the heat-treated samples. Increases were observed in the a* parameter in both
varnish applications and control samples. In the a* test, an increase was observed on matte
varnished surfaces in heat-treated samples, while a decrease was observed on semi-matte
varnished surfaces. When the AE* values are examined, it is calculated as 10.19 with matt
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varnish and 9.01 with semi-matte varnish in the test samples without heat treatment; and 10.06
with matt varnish and 17.40 with semi-matte varnish in the test samples with heat treatment.

Keywords: Sessile oak, heat treatment, matte and semi-matte varnish, color parameters
1. Giris

Verniklerle iiretilen dekorasyon, ahgabin korunmasi kadar 6nemli bir amaca hizmet etmektedir
(giizel cilali parlaklik veya donuk parlak ylizeylerin bastan c¢ikaric1i cazibesi seklinde
dekorasyon). Vernik, renklerin parlakligin1 artirmaktadir ve giiclendirmektedir ve ayni
zamanda solmalarin1 6nlemektedir (Vanderwalker, 2013).

Ahsap genellikle boyama veya vernikleme yoluyla renklendirilir. Ancak, bu {iriinlerden toluen
ve ksilen gibi ugucu organik bilesiklerin emisyonu saglik agisindan endise vericidir. Isik ve 1s1l
islemle renklendirme, ugucu organik bilesik yaymaz ve oldukea basittir. Ayrica, ahsap nispeten
diisiik bir sicaklikta islendigi i¢in ¢atlama ve biikiilme gibi hasarlar daha azdir. Bu nedenle, bu
islem yeni bir renklendirme yontemidir (Mitsui, 2004).

Kimyasal modifikasyon, ahsabin o6zelliklerini iyilestirebilmektedir ve koruyucularin
sagladigina benzer bir koruma etkinligi saglayabilmektedir. Kullanilan kimyasallar agir metal
elementleri icermez ve ahsap hiicre duvari polimerleriyle reaksiyona girebilmektedir veya
ahsap mikro yapilarinda yogunlagabilmektedir. Sonug olarak, kimyasal s1zint1 riski diisiiktiir ve
bu nedenle ahsabin korunmasi uzun siireli bir hizmet émrii boyunca devam edebilmektedir.
Sonug olarak, kimyasal modifikasyon, ahsap koruma endiistrisinde koruyuculara 6nemli bir
alternatif olarak kabul edilmistir (Xie ve ark., 2013).

Bir ¢ok agac tiirline ait dogal dayanikliligin sinirli oldugu bildirilmistir. Bu sorun, nispeten
diisiik sicakliklarda, yaklasik 150°C’ye kadar 1s1l islem uygulanarak ¢oziilmeye ¢alisilmistir.
Son yillarda Avrupa’da, ahgsabin 260°C’ye kadar daha yiiksek sicakliklarda 1sil islem gérmesi
icin cevresel olarak kabul edilebilir yontemler gelistirilmistir. Bu yontemler, ahsaba artan boyut
kararliligt  ve dogal dayanikliligin artirilmasint  saglamistir.  Endiistriyel olarak
uygulanabilmektedir bir teknoloji olan ahsabin 1s1l islemi gelistirilmistir. Islem, inert
atmosferde (su buhari, karbondioksit, azot) veya ahsabin endiistriyel bir yaga batirilarak asir
isitilmasiyla gerceklestirilmektedir. Isil islem gérmiis ahsap malzeme, genellikle citlerde ve dis
cephelerde, dis mekan dosemelerinde, kapilarda ve pencere kullanilmaktadir (Vukas ve ark.,
2010).

Ticari kosullarda (endiistriyel uygulamada) 1s1l islem gormiis ahsap prosesinin sinir sicakligi
220 °C’dir. Bu sicaklikta ahgabin yapisinda, mekanik 6zelliklerinde ve dogal renginde 6nemli
degisikliklerin meydana geldigi soylenmistir (Piernik ve ark., 2022).

Literatiirde yapilan sapsiz mese (Quercus petreae) odunundaki arastirmalarda basing direnci
degerinin 60 N/mm?, elastikiyet modiilii degerinin 11300 N/mm?, ¢ekme direnci degerinin 88
N/mm?, egilme direnci degerinin 118 N/mm?, dinamik egilme direnci degerinin 0.68 kN/cm
(Bozkurt ve Erdin 2000), yogunluk degerinin 0.841 g/cm?, 1s1 iletkenlik degerinin 0.197 W/mK
(Cavus ve ark., 2019), janka sertlik degerlerinin radyal yiizeyde 57.42 N/mm?, teget yiizeyde
62.59 N/mm?, enine yiizeyde 69.87 N/mm? (Ayata ve Bal, 2019) olarak bulunduklari rapor
edilmistir.

Bu calismada, 1s1l islemli ve islemsiz sapsiz mese (Quercus petraea) odununa ait deney
orneklerinin farkli vernik tiirleri ile kaplanmasindan sonra (mat ve yar1 mat ahsap koruyucu)
meydana gelen renk parametrelerindeki degisimleri incelenmistir.
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2. Materyal ve Metot

Bu caligsmada, sapsiz mese (Quercus petraea) odunu kullanilmistir. Ahsap 6rnekler 100 mm x
100 mm x 20 mm boyutlarinda hazirlanmistir. Hazirlanan numuneler, ISO 554 (1976)
standardina uygun olarak iklimlendirilmistir. Calismada ahsap numuneler iizerinde 212°C
sicaklikta 2 saat siire ile 1s1l islem gerceklestirilmistir. Ahsap deney o6rnekleri, vernik uygulama
oncesinde 80, 100, 120, 150, 180 ve 220 grit zzimpara kagitlar1 ile zimparalanmigtir. Yar1 mat
ve mat ahsap vernikleri 1s1l islemli ve 1s1l islemsiz deney 6rneklerine uygulanmistir. Vernikler,
ahsap malzeme yiizeylerine fir¢a yardimiyla 2 kat halinde uygulanmistir. Vernikleme islemleri,
ASTM D 3023-98 (2017) standardina gore gergeklestirilmistir.

Deney kapsaminda, renk degisimleri, CS-10 cihaz1 kullanilarak belirlenmistir (ASTM D 2244-
3, 2007).

ve AH*: ton boliimii veya golge farki ve AC*: kroma kismi1 veya doygunluk farkini temsil ettigi
bildirilmistir (Lange, 1999). Aa*, AL*, Ab* ve AC* i¢in baz1 6nemli agiklayici bilgiler (Lange,
1999) ve AE* igin kriterler (Jirous ve Ljuljka, 1999) Cizelge 1°’de sunulmaktadir.

Cizelge 1. AL*, Aa*, Ab* ve AC* igin baz1 6nemli agiklayici bilgiler (Lange, 1999) ve AE*
icin kriterler (Jirou$ ve Ljuljka, 1999)

Parametre (Lange, 1999) Pozitif Durumda Negatif Durumda
AC* Referanstan daha net, daha parlak Mat, referanstan daha bulanik
AL* Referanstan daha agik Referanstan daha koyu
Ab* Referanstan daha sar1 Referanstan daha mavi
Aa* Referanstan daha kirmizi Referanstan daha yesil
AE* Arahgi Renk Degisimi AE* Araligi | Renk Degisimi
Jirous ve Ljuljka, (1999) >12.00 Cok yogun 0.50-1.50 Hafif
Icin AE* 6.00 - 12.00 Yogun 0.20 - 0.50 Cok hafif
Degerleri 3.00 - 6.00 Cok belirgin <0.20 Anlasilamaz
1.50 - 3.00 Belirgin

Asagidaki formiiller ile toplam renk farkliliklar: belirlenmistir.

C* = [(@*) + (b*)°° (1)
AE* = [(AL*) + (Aa*)? + (A5 2)

° = arctan (b*/a*) 3)
AC* = (C* islem gérmﬁ$) = (C*kontrol) (4)
Aa* = (a* islem gfjrmiis) - (a*kontrol) (5)
AL* = (L* islem gérmﬁ$) = (L*kontrol) (6)
Ab* = (b* islem gfjrmiis) - (b*kontrol) (7)
AH* = [(AE%)? - (AL*)? - (AC*°® ®)

Ortalamalar, % degisim oranlari, homojenlik gruplari, varyans analizleri, standart sapmalari,
maksimum ile minimum degerler bir istatistik programi ile hesaplanmstir.

3. Bulgular ve Tartisma

Renk parametrelerine ait 6l¢glim sonuglar1 Cizelge 2’de verilmektedir. Isil islemli ve islemsiz
deney Orneklerinde vernik uygulamalari sonrasinda h® ve L* parametrelerinin azaldigi
belirlenmistir. Bu parametreler {izerinde 6lgiilen en yliksek sonuglar kontrol deney 6rneginin
vernik uygulanmamis deney grubu oOrnekleri iizerinde tespit edilmistir. C* ve b* degerleri
vernik uygulamalari1 ile kontrol deney grubuna ait Orneklerinde artarken (yani 1s1l islem
olmayan), 1s1l iglemli 6rnekler iizerinde azaldiklari belirlenmistir. a* parametresinde ise vernik
uygulamalar1 ile kontrol orneklerinde artislar belirlenmistir. Buna ek olarak 1sil islemli

77



ORFERER,
. ¢ 6,
A f;’

2,

AICHSS 6th INTERNATIONAL CONFERENCE ON ON HEALTH, ENGINEERING and APPLIED SCIENCES
September 5 - 7, 2025 - MUS
ISBN NR. : 978-625-5962-52-2

ACAD
fﬂrﬂ_/
T
EITE

www.akademikangre.arg

orneklerde mat vernikli yiizeyler {lizerinde artis bulunurken, yar1 mat vernik uygulanmis
ylizeyler lizerinde azalis tespit edilmistir (Cizelge 2).

Cizelge 2. Renk parametrelerine ait dl¢iim sonuglari

. e Homo- - .
res| g, | Voo | | i) | ss | M| Mk coy
Grubu

Verniksiz | 59.13 - A* 0.26 | 58.89 | 59.80 | 0.44
Kontrol Mat 52.07 | |11.94 B 0.10 | 5191 | 52.25 | 0.18
L Yarimat | 52.32 | |11.52 B 0.14 | 52.11 | 5252 | 0.27
2129C*de Verniksiz | 41.84 - C 048 | 4155 | 43.17 | 1.15
2 saat Mat 33.06 | [20.98 D 0.67 | 32.38 | 33.88 | 2.01
Yarimat | 29.17 | |30.28 E** 1042|2829 | 2950 | 1.43
Verniksiz| 5.96 - E** 1011 ] 574 6.10 1.85
Kontrol Mat 10.64 | 178.52 BC 0.11 )| 1047 | 10.79 | 1.03
a* Yari mat | 10.43 | 175.00 C 0.64 | 9.70 1146 | 6.16
2129C"de Verniksiz | 10.98 - B 0.20 | 10.80 | 11.43 | 1.85
2 saat Mat 11.60 15.65 A* 045 1099 | 1229 | 3.84
Yar1 mat | 9.64 112.20 D 0.70 | 8.33 10.56 | 7.22
Verniksiz | 18.97 - C 0.08 | 18.79 | 19.07 | 0.45
Kontrol Mat 24.64 | 129.89 A* 0.13 | 2439 | 2487 | 0.53
b* Yari mat | 22.85 | 12045 B 0.87 | 21.89 | 24.08 | 3.79
2129C"de Verniksiz | 18.12 - D 0311783 | 1893 | 1.70
2 saat Mat 13.27 | 126.77 E 029 | 1286 | 13.61 | 2.17
Yari mat | 6.27 165.40 Fr* 042 | 5.46 6.63 6.63
Verniksiz | 19.88 - D 0.06 | 19.75 | 19.97 | 0.33
Kontrol Mat 26.84 | 135.01 A* 0.10 | 26.64 | 26.98 | 0.36
c* Yarimat | 25.12 | 126.36 B 1.04 | 24.06 | 2641 | 4.14
2129C*de Verniksiz | 21.19 - C 028 | 20.89 | 2189 | 131
2 saat Mat 17.63 | |16.80 E 047 16.92 | 18.28 | 2.67
Yarimat | 11.51 | |45.68 Fr* 0.76 | 9.96 12.47 | 6.64
Verniksiz | 72.55 - A* 035 7201 | 73.18 | 0.49
Kontrol Mat 66.66 18.12 B 0.31 | 66.27 | 67.16 | 0.46
ho Yar1 mat | 65.48 19.75 C 0.67 | 64.13 | 66.46 | 1.02
2129C*de Verniksiz | 58.74 - D 0.67 | 57.70 | 59.82 | 1.14
2 saat Mat 48.88 | [16.79 E 0.77 | 47.76 | 49.80 | 1.57
Yari mat | 33.06 | |43.72 Fr* 1.40 | 30.03 | 35.37 | 4.24

Verniksiz: Vernik uygulamasinin yapilmadigi 6rnekleri temsil etmektedir.

SS: Standart Sapma, COV: Varyasyon Katsayisi, Olgiim Saysi: 10,
Homojenlik Grubu Siitunu i¢in *: En yiiksek sonug, **: En diisiik sonu¢

Renk parametrelerine ait varyans analizi sonuglar1 Cizelge 3’de sunulmaktadir. Isil islem
uygulamasi (A), vernik tiirii (B) ve etkilesim (AB) biitiin parametreler lizerinde anlamh elde
edilmistir (Cizelge 3).

Cizelge 3. Renk parametrelerine ait varyans analizi sonuglari
Test g Ropme Kareler Serbestlik Ortalama F a<0.05
Toplam Derecesi Kare Degeri (*: Anlaml)
Isil islem Uygulamasi (A) | 5892.090 1 5892.090 | 37350.367 0.000*
Vernik Tiirii (B) 1072.863 2 536.432 3400.478 0.000*
L* Etkilesim (AB) 91.017 2 45.508 288.481 0.000*
Hata 8.519 54 0.158
Toplam 126398.033 60
Diizeltilmis Toplam 7064.489 59
a* | Isil islem Uygulamasi (A) | 44.945 1 44.945 | 232.041 0.000*
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Vernik Tiirii (B) 71.046 2 35.523 183.396 0.000*
Etkilesim (AB) 88.576 2 44.288 228.646 0.000*
Hata 10.460 54 0.194
Toplam 6065.372 60
Diizeltilmis Toplam 215.027 59
Isil islem Uygulamas: (A) | 1382.592 1 1382.592 | 7365.865 0.000*
Vernik Tiirii (B) 236.034 2 118.017 628.743 0.000*
b* Etkilesim (AB) 641.906 2 320.953 1709.902 0.000*
Hata 10.136 54 0.188
Toplam 20336.182 60
Diizeltilmis Toplam 2270.668 59
Isil islem Uygulamasi (A) 771.420 1 771.420 2340.548 0.000*
Vernik Tiirii (B) 154.303 2 77.152 234.084 0.000*
C* Etkilesim (AB) 586.766 2 293.383 890.146 0.000*
Hata 17.798 54 0.330
Toplam 26404.506 60
Diizeltilmis Toplam 1530.287 59
Isil islem Uygulamasi (A) | 6828.160 1 6828.160 | 11186.794 0.000*
Vernik Tiirii (B) 2682.995 2 1341.497 | 2197.818 0.000*
ho Etkilesim (AB) 961.556 2 480.778 787.674 0.000*
Hata 32.960 54 0.610
Toplam 209305.248 60
Diizeltilmis Toplam 10505.671 59

Isil iglem uygulanmis ve uygulanmamis sapsiz mese odunu yiizeylerinde kullanilan verniklerin
etkisini belirlemek amaciyla hesaplanan toplam renk farkliliklar1 sonuglart Cizelge 4’te
sunulmustur. AE* degerlerine bakildiginda, 1s1l islemsiz deney orneklerinde mat vernik ile
10.19, yar1t mat vernik ile 9.01; 1s1l islemli deney 6rneklerinde ise mat vernik ile 10.06 ve yari
mat vernik ile 17.40 olarak bulunmustur. AH* degerlerine bakildiginda ise, 1s1l islemsiz deney
orneklerinde mat vernik ile 2.39, yar1 mat vernik ile 2.75; 1s1l islemli deney orneklerinde ise
mat vernik ile 3.36 ve yar1 mat vernik ile 6.98 olarak belirlenmistir. AC* degerleri, 1s1l islemsiz
deney orneklerinde mat ve yar1 mat verniklerle pozitif (referanstan daha net ve parlak) olarak,
1s1l iglemli deney Orneklerinde ise mat ve yart mat verniklerle negatif (mat verniklerin
referanstan daha bulanik) sekilde tespit edilmistir. AL* degerleri, tiim uygulamalarda negatif
(referansa gore daha koyu) olarak elde edilmistir. Ab* degerleri, 1sil islemsiz deney
orneklerinde mat ve yar1 mat verniklerle pozitif (referanstan daha sar1) olarak, 1s1l islemli deney
orneklerinde ise mat ve yari mat verniklerle negatif (referanstan daha mavi) olarak
bulunmustur. Aa* degerleri, 1s1l islemsiz deney orneklerinde mat ve yar1 mat verniklerle ile 1s1l
islemli deney orneklerinde mat vernikle pozitif (referanstan daha kirmizi) olarak bulunurken,
151l 1slemli deney Orneklerinde yar1 mat vernik ile negatif (referanstan daha yesil) sekilde elde
edilmistir. Renk farki kriteri acisindan JirouS ve Ljuljka (1999) smiflandirmasina gore
degerlendirildiginde; 1s1l islemsiz deney Orneklerinde mat ve yar1 mat verniklerle, ayrica 1sil
islemli deney orneklerinde mat vernikle “yogun (6.00-12.00)” diizeyinde renk degisimleri
meydana gelirken; 1s1l islemli deney Orneklerinde yar1 mat vernik ile “cok yogun (>12.00)”
diizeyinde renk degisimleri gozlemlenmistir (Cizelge 4).

Cizelge 4. Toplam renk farkliliklarina ait sonuglar

Isil Vernik Renk Kriteri
islem Tiirii AL dae f ) G AR As (Jirous ve Ljuljka, 1999)
Uygulama Mat -7.05 | 4.68 5.67 | 6.96 | 2.39 | 10.19 Yogun (6.00 - 12.00)
Yok Yarimat| -6.81 | 4.47 3.88 | 5.23| 2.75| 9.01 Yogun (6.00 - 12.00)
212°C’de Mat -8.79 | 0.62 | -4.85]| -3.56 | 3.36 | 10.06 Yogun (6.00 - 12.00)
2 saat Yari mat| -12.68 | -1.33 | -11.85 | -9.67 | 6.98 | 17.40 Cok yogun (> 12.00)
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4. Sonuglar

Bu calismada, 1s1l islem uygulamalarinin ve vernik uygulamalarinin sapsiz mese odununda renk
parametrelerini degistirdigi tespit edilen degerler iizerinde dogrulanmistir
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Ozet

Bu caligmada, atik kahve tozu ve nar sirkesi kullanilarak hazirlanmis olan dogal bir ¢dzeltinin,
tali (Erythrophleum ivorense), olon (Fagara heitzii), ozigo (Dacryodes buettneri) ve adi hus
(Betula pendula) odunlarinin renk 6zellikleri tizerindeki etkileri incelenmistir. Hazirlanmis olan
cozeltiye ait uygulama Oncesi ve sonrasi renk parametreleri Olgiilerek renk degisimleri
degerlendirilmistir. Tlim ahsap tiirlerinde L* degerlerinde azalma gézlenmistir. Buna ek olarak
biitlin ahsap tiirlerinde C*, a* ve b* degerlerindeki artislar tespit edilmistir. h°® degerlerinde ise
Adi hus ve olon artis tespit edilirken, ozigo ve tali i¢in azaliglar elde edilmistir.

Anahtar Kelimeler: Atik kahve tozu, nar sirkesi, renk degisimi, tali, olon, adi hus, ozigo.
Use of a Naturally Prepared Solution for Coloring Tali, Olon, Birch and Ozigo Wood
Abstract

In this study, the effects of a natural solution prepared using waste coffee grounds and
pomegranate vinegar on the color properties of the woods of tali (Erythrophleum ivorense),
olon (Fagara heitzii), ozigo (Dacryodes buettneri), and European birch (Betula pendula) were
investigated. Color parameters of the prepared solution were measured before and after
application and color changes were evaluated. Decreases in L* values were observed in all
wood species. In addition, increases in C*, a*, and b* values were observed in all wood species.
While increases in h° values were observed for European birch and olon, decreases were
observed for ozigo and tali.

Keywords: Waste coffee grounds, pomegranate vinegar, color change, tali, olon, birch, ozigo.
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Bu caligmada, atik kahve tozu ve nar sirkesi kullanilarak hazirlanmis olan dogal bir ¢6zeltinin,
tali (Erythrophleum ivorense), olon (Fagara heitzii), ozigo (Dacryodes buettneri) ve adi hus
(Betula pendula) odunlarinin renk o&zellikleri {izerindeki etkileri incelenmistir. Asagida
caligmamizda kullanilan bu agag tiirleri hakkinda bazi 6nemli bilgilere yer verilmistir;

Fagara cinsi, Zanthoxylum olarak da bilinmektedir. 160’tan fazla cins ve 2000’den fazla tiirti
iceren ve daha fazla tiiri tanimlanmamus bir aile olan Rutaceaeye ait bitki tiirleridir (Sun ve
Duan, 1996; Groppo ve Pirani, 2017; Kuete ve Fankam, 2023). Olon agaci (Zanthoxylum heitzii
- esanlamli Fagara heitzii Aubr. et Pellegr.) Afrika ormanlarinda bulunmaktadir (Tailfer, 1989;
Matig ve ark., 2006). Ticari olarak “olon” olarak bilinen Fagara heitzii, Rutaceae agag ailesinin
bir liyesidir. Bu agag tiirii, diisiik darbe direncine sahip olmasina ragmen kereste iiretiminde
kullanilmaktadir. I¢ mekan marangozlugunda, kontrplak, mobilyada, kaliplama ve diger
uygulamalarda kullanilmaktadir (Vivien ve Faure, 1985; Walker ve Sillans, 1995).
Parflimeride, gida endiistrisinde ve Geleneksel Saglik Uygulayicilari tarafindan hastaliklarin
yonetiminde kullanilmasi nedeniyle bilylik 6neme sahip bir familyadir. Zanthoxyllum heitzii,
Kamerun’un Bati1 bolgesinde bulunan Fagara xanthozyloides'in bir ¢esididir. Meyveleri,
Kamerun’a 6zgii iki yemek olan “nkui” ve “Nah poh”un hazirlanmasinda baharat olarak
kullanilmaktadir (Tchiégang ve Mbougueng, 2005; Pauline ve ark., 2013). Bu agaca ait olan
kabuktan iki yeni amid, heitziamid A ve B ve iki yeni aromatik yag asidi esteri, heitzietanoid
A ve B ile uzun zincirli yag asitlerinin metil esterleri bildirilmistir (Mbaze ve ark., 2009;
Moussavi ve ark., 2015).

Erythrophleum ivorense (A Chev., family, Fabaceae) Afrika’da yaygmndir (Hassan ve ark.,
2007; Kyere-Davies ve ark., 2018). Yaygin adlar1 arasinda orman ¢ilesi agaci, kirmizi su agaci
veya sasswood agaci (Adu-Amoah ve ark., 2014), yerel adlar1 arasinda “epo obo” (Yoruba),
Lim du Gabon “tali” (Fransizca) (Lemmens ve ark., 2012) bulunmaktadir. 40 m’ye kadar
boylanabilen, genellikle silindirik, bazen tabanda yivli, ¢gap1 60-90 cm olan karasal bir bitkidir
(Aigbokhan, 2014). Oncii olmayan bir 151k talepgisi olarak siniflandirilmustir. Fideler genellikle
daha kiigiik orman bosluklarinda bulunmaktadir (PROTA, 2008). Kabuk ve bazen tohumlar,
avlanma ve ¢ile zehiri olarak yaygin olarak kullanilmaktadir (Barkarr ve Janos, 1996). Liberya
ve Garbon’da, Bu bitkinin kabugu, E. Suaveolens’inkine tercih edilmektedir (Bosch ve ark.,
1996). Bu bitki, yaprak dokmeyen birincil ve ikincil ormanlarda ve nemli yar1 yaprak doken
ormanlarda daginik halde bulunmaktadir (Diabate ve ark., 2005). E. ivorense, tohumlarinin
cimlenmesi ii¢ hafta siirdiigii icin fidanlikta cogaltilabilmektedir. Kabuk ayrica Sierra Leone’de
balik zehri olarak kullanilmaktadir (PROTA, 2008). Ahsab1 olduk¢a sert ve iridir ve ahsap
isleri, doseme, demiryolu traversleri, liman ve rihtim isleri, tornacilik, kdpriiler ve insaatlar i¢in
uygundur. Ayrica tekne yapiminda ve tekerlek poyralarinda da kullanilmaktadir. Odunu kémdir
ve 1yi yakacak odun olarak iretilmektedir. Seirra-Leone ve Fildisi Sahili’'nde kabuklari
tabaklama icin kullanilmaktadir (PROTA, 2008). Fermente hurma sarabina eklenen bir kabuk
kaynatma, onu daha giiclii bir icecek haline getirdigi bildirilmistir (Voorhoeve, 1979). Bu agag,
antikonviilzan ve yatistirict Ozelliklere sahip olduguna inanildig1 ic¢in konviilsiyonlarin
tedavisinde kullanilmistir (Wakeel ve ark., 2014).

Dacryodes tiirleri, Burseraceae ailesine aittir ve “Dakrun” adi, Yunanca “g6zyas1” anlamina
gelen bir kelime olan “Dakrun” kelimesinden tiiretilmistir. Bu, gdvde kabugu ylizeyinde
yaralandiginda olusan recinaya veya salgiya atifta bulunmaktadir. Yaklasik olarak 70 tiir.
Amerika’nin nemli tropikal ormanlarinda (22 tiir ve 14 tanimlanmamuis tiir), Gliney ve Orta
Afrika’da (18 tiir) ve Giineydogu Asya’da (18 tiir) dagilmistir (Onana, 2008). Dacryodes
buettneri, Burseraceae familyasina aittir. Bu, her dem yesil ormanlarin st tabakasina ait bir
tiirdiir ve nadiren ev bahgelerine dikilmektedir (Todou ve Doumenge, 2008). Bu agac tiirii
Gabon’dan Ekvator Ginesi’ne kadar olan ekvator bolgesinde yaklasik 50 m yiikseklige
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ulasabilen c¢ok yillik bir agactir. Yogun ve sekonder ormanlarda genis bir sekilde dagilmistir
(Raponda-Walker ve Sillans, 1961). Ticari adiyla ozigo olan bu agag¢ tiirii, en iyi bes kereste
agacindan biri olarak kabul edilmektedir. Ozellikle kontrplak igin kullamlmaktadir ve ig
marangozluk, mobilya, i¢ merdiven, marangozluk, parke, ara¢ govdeleri, tekne govdeleri,
kutular ve direkler igin levhalara kesilebilmektedir. Yerel olarak, aga¢ kano yapiminda
kullanilmaktadir. Kagit yapimina uygundur. Hem i¢ piyasada hem de uluslararasi piyasada
satilmaktadir (Todou ve Doumenge, 2008). Yaprakciklar tiylii, alt kisimlar1 kizila calan
kahverengi olan bir karaktere sahiptir. Bu yaprak 6zelligi, Dacryodes’un diger tiirlerinden ayirt
edilmesini saglamaktadir. Govdesinin dis kabugu altin sarisidir ve uzun, genis levhalar halinde
soyulmaktadir (Wilks ve Issembe, 2000). Kabuk ve regine, yerel olarak tibbi amagclar igin
kullanilmaktadir (Todou ve Doumenge, 2008). Kabuk izleri berrak bir recine salgilar ve bu
recine katilagirken opak hale gelmektedir. Regine giiclii bir koku yayarak beyaz ve sert kiime
olusturmaktadir (Raponda-Walker ve Sillans, 1961).

Husgiller (Betula cinsi; Betulaceae), kuzey yarimkiirenin iliman, boreal ve arktik bolgelerinde
yaygin olarak bulunan bir yaprak doken agag ve ¢al1 grubudur. Bazi hus tiirleri ekonomik agidan
onemli orman agaclaridir veya siis bitkisi olarak kullanilmaktadir. Bu cins, genis vejetatif
cesitliligi ve tiirler aras1 sik melezlesme nedeniyle taksonomik agidan zor bir grup olarak kabul
edilmistir (Furlow, 1990; Kulju ve ark., 2004). Hus agaclar1 genellikle 90-100 yil, nadiren de
olsa 150 yila kadar yasarlar. Isik severler, fakir topraklarda bile hizla biiyiiyebilirler, kanatl
meyveleri riizgarla ¢ok verimli bir sekilde dagilir ve kokleri ¢ok sayida ektomikorizal mantarla
kolayca birlesir (Atkinson, 1992; Beck ve ark., 2016). En ¢ok bilinen iki tiirii beyaz hus ve adi
hus agaglaridir. Olgun odunlu agaglar grubundandir. Dagmik gozeneklidir. Ilkbahar ve
sonbahar dokularinda belirli yapisal farklar bulunmaz. Ancak sonbahar dokusu daha koyu
renklidir. Bu nedenle belirli damar desenleri yapar. Gozenekleri ¢iplak gozle goriilemeyecek
kadar kiiciiktiir. Uzun iplikli ve diizgiin yapilidir. Urlu ve dalgali hus agacindan ¢ikarilan
kaplama degerli bir mobilya gereci olur, dzisinlar1 belirsizdir. I¢ odunu ile dis odunu aym
renktir. Hus, sarims1 beyaz bir agactir. Bazen gobege yakin dar bir boliimii ¢ok agik kahverengi
olabilir (Sanivar ve Zorlu, 1980). Hus agaci, diizgiin lifli, siki ve muntazam dokuludur. Bazi
hus tiirlerinde kaplamacilik i¢in ¢ok degerli olan urlu ve dalgali dokuya rastlanir. Hus, oldukca
sert, darbe ve egilme direncleri fazla olan bir agactir. Zorda olsa tornalama hari¢ islenmesi iyi
sonug¢ vermektedir. Fakat ¢ivi ve vida tutmasi 1y1 degildir. Boya ve cilayi iyi tutmaktadir. Bunun
iizerine maun, ceviz ve akgaaga¢ taklidi boya yapilabilir. Ancak cabuk c¢atlamaktadir ve
clriimektedir (Hammond ark. 1969).

2. Materyal ve Metot

Bu ¢alismada, olon (Fagara heitzii), tali (Erythrophleum ivorense), ozigo (Dacryodes
buettneri) ve adi hus (Betula pendula) odunlari kullanilmistir. Odun 6rnekleri 100 mm x 100
mm x 20 mm boyutlarinda hazirlanmistir. Ornekler {izerinde iklimlendirme islemleri
gerceklestirilmistir (ISO 554, 1976).

Deneysel tasarim, herhangi bir islem uygulamasina sahip olmayan ve sahip olan deney
gruplarini igermektedir. Uygulanan ¢ozelti; su (250 ml), atik kahve tozu (100 g) ve nar sirkesi
(50 ml) karigtmmin 10 dakika siireyle kaynatilmasiyla elde edilmistir. Uygulama islemi firga
yardimiyla ahsap malzeme yiizeylerine uygulanmistir.

Uygulama Oncesi ve sonrasi yiizeylerde meydana gelen renk degisimleri, CS-10 cihazi ve
ASTM D 2244-3 (2007) standardr ile belirlenmistir. AC* (kroma farki veya doygunluk farki)
ve AH* (ton farki veya golge farki) parametreleri, Lange (1999) tarafindan tanimlandig: sekilde
degerlendirilmistir. Toplam renk farki (AE*) ise asagidaki formiiller ile hesaplanmistir.

AH* = [(AE*)? - (AL*)? - (AC*)]°* (1)
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Aa* = (a* islem gfjrmi.is) - (a* islem g(jrmemis) (2)
AL* = (L* islem gﬁrm'ds) - (L* islem gérmemis) (3)
C* = (@) + (B*)I°® )
AE* = [(AL*) + (Aa*)? + (A8 (5)
AC* = (C* islem g(jrmﬁs) - (C* islem gérmemis) (6)
h° = arctan (b*/a*) (7)
Ab* = (b* islem gfjrmi.is) - (b* islem g(jrmemis) (8)

Cizelge 1’de Aa*, AL*, Ab* ve AC¥* igin bilgiler (Lange, 1999) ve Jirous ve Ljuljka, (1999)’ya
gore renk degisim aralig1 hakkinda bazi 6nemli bilgiler sunulmustur.

Cizelge 1. Renk parametreleri ile ilgili baz1 6nemli bilgiler

Jirous ve Ljuljka, (1999) renk arahig:
AE* arahg Renk degisim tahmini AE* arah@ Renk degisim tahmini
<0.20 Anlasilamaz 3.00 - 6.00 Cok belirgin
0.20 - 0.50 Cok hafif 6.00 - 12.00 Yogun
0.50 - 1.50 Hafif >12.00 Cok yogun
1.50 - 3.00 Belirgin
AL*, Aa*, Ab* ve AC* (Lange, 1999)
Parametre Negatif durumda Pozitif durumda
Ab* Referansa gore daha mavi Referansa gore daha sar1
Aa* Referansa gore daha yesil Referansa gore daha kirmizi
AC* Mat, referansa gore daha bulanik | Referansa gore, daha net ve daha parlak
AL* Referansa gore daha koyu Referansa gore daha acik

Bir istatistik programu ile standart sapma, en diisiik ve en yiiksek dlglimlere ait veriler, varyans
analizleri, ortalamalar, % degisim oranlar1 ve homojenlik gruplar1 hesaplanmistir.

3. Bulgular ve Tartisma

Renk parametrelerine ait 6l¢iim sonuglar1 Cizelge 2°de verilmistir.

L* degerlerinde hazirlanmis olan ¢6zeltinin farkli tiirlerdeki ahsap malzeme yiizeylerine
uygulanmasi ile azaliglar (adi hus i¢in %5.32, olon i¢in %7.78, ozigo i¢in %4.41 ve tali i¢in
%S5.65) elde edilmistir. En yiiksek L* degeri herhangi bir uygulamaya sahip olmayan adi hus
odununda (76.51) bulunurken en diisiik L* degeri ise tali odununa uygulanmis ¢ozelti ile
(45.55) belirlenmistir (Cizelge 2).

Farkl tiirlerdeki odunlarin yiizeylerine uygulanan ¢ozelti ile a* degerlerinde artiglar (adi hus
icin %32.26, olon i¢in %26.76, 0zigo igin %44.53 ve tali i¢in %10.09) belirlenmistir. En diisiik
a* degeri herhangi bir uygulamaya sahip olmayan olon odununda (4.41) belirlenirken, en
yiiksek a* degeri ise tali odununa uygulanmis ¢ozelti ile (15.28) tespit edilmistir (Cizelge 2).
b* degerlerine bakildiginda farkli tiirlerdeki ahsap malzemelerin yiizeylerine uygulanan ¢ozelti
ile artiglar (adi hus i¢in %35.28, olon i¢in %42.24, ozigo i¢in %36.74 ve tali i¢cin %6.12) tespit
edildigi goriilmektedir. En diisiik b* degeri herhangi bir uygulamaya sahip olmayan olon
odununda (16.62) bulunurken, en yiiksek b* degeri ise ozigo odununa uygulanmis ¢ozelti ile
(25.31) elde edilmistir (Cizelge 2).

C* degerlerine bakildiginda farkl tlirlerdeki ahsap malzemelerin yiizeylerine uygulanan ¢ozelti
ile artislar (adi hus i¢in %35.06, olon i¢in %41.22, ozigo i¢in %37.34 ve tali i¢in %7.35)
belirlenmistir. En diisiikk C* degeri herhangi bir uygulamaya sahip olmayan olon odununda
(17.20) elde edilirken, en yiiksek C* degeri ise ¢Ozelti uygulanmig tali odununda (26.73)
belirlenmistir (Cizelge 2).
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Cizelge 2. Renk parametrelerine ait dl¢iim sonuglari

Test| Agac| Uygu-| Orta-| Degisim Heonrﬂﬁ' Standart| Mini-| Maksi-| Varyasyon
Tiria | lama | lama (%) JGrubu Sapma | mum | mum Katsayisi

Adi | Yok [ 7651 | o A" 0.32 | 76.05 | 76.94 0.42

Hus | Var | 7244 | Y77 [C 0.51 | 71.84 | 73.24 0.71

olon | Yok [ 7351 - 1B 0.08 | 73.36 | 7361 0.11

L var | 6779 | *"'° [E 0.0 | 67.65 | 67.98 0.14

origo| Yok [ 7114 [ 7 D 052 | 70.75 | 7254 0.74

9 Var [ 6800 | *** [E 0.16 | 67.81 | 68.26 0.24

Tali Yok [ 4828 1 - TF 0.09 | 48.15 | 48.43 0.18

Var | 4555 | %7 [G* 0.50 | 4458 | 46.05 1.10

Adi | Yok [ 490 [ “[F 009 | 487 | 513 1.76

Hus | Var | 660 | >%*° [D 0.28 | 6.08 | 6.89 424

Yok | 4.41 G** 044 | 3.37 | 503 9.94

" Olon ™Var [ 550 | 1207 [E 017 | 526 | 580 3.07

Oriao Yok [ 521 | " TF 019 | 473 | 548 3.68

9 Var | 753 | 3 [c 049 | 653 | 847 6.51

Yok | 13.88 B 041 | 13.28 | 14.49 2.98

Tall ™Var [15.28 | M09 [ax 0.27 | 14.75 | 15.60 1.76

Adi | Yok [1729 | |G 0.34 | 16.90 | 17.74 1.98

Hus | Var | 2330 | > [¢ 0.31 | 22.93 | 2387 1.31

Yok | 16.62 > 017 | 16.43 | 17.01 1.02

o Olon ™Var [ 2364 | %% [B 0.16 | 23.46 | 23.96 0.69

Origo Yok [ 1851~ "TF 034 | 17.63 | 18.82 1.86

9™ Var 2531 | %7 [ar 0.27 | 2455 | 25.49 1.07

Tali Yok [2060 | " "TE 0.20 | 20.26 | 20.98 0.99

var | 2186 | 1% D 0.33 | 21.23 | 2215 1.52

Adi | Yok [1800| . [F 0.33 | 1759 | 18.41 1.83

Hus | var [ 2431 % D 0.35 | 23.83 | 24.83 1.43

Yok | 17.20 G** 0.6 | 16.98 | 17.51 0.95

- Olon ™ar 12420 ] ™22 [p 0.17 | 24.04 | 24.63 0.69

Onio Yok [1823 [ " "TE 0.38 | 18.25 | 19.57 1.97

9™ Var [ 2641 | 7°* [B 018 | 2597 | 26.63 0.70

Tali Yok [ 2400 [ " TC 0.31 | 24.33 | 2522 1.23

Var | 2673 | 110 [A* 032 | 26.02 | 27.04 1.21

Adi | Yok [ 7390 .~ [CD 0.39 | 73.35 | 7453 0.53

Hus | Var | 7423 | "% [¢ 0.54 | 73.65 | 7537 0.73

oton LYok [ 7515 [ " |8 145 | 73.30 | 78.77 1.93

o var | 7669 | =0 [A* 040 | 7642 | 77.37 0.52

Oriao Yok [ 7426 | T[C 0.33 | 73.72 | 74.98 0.44

9 Var [7342| Y D 116 | 70.96 | 75.60 1.57

Tali Yok 5584 | " T|E 0.69 | 54.92 | 56.99 1.24

Var | 55.04 | VP [ 0.31 | 5458 | 5558 0.56

Olgiim Sayisi: 10, Homojenlik grubu siitunu icin *: En yiiksek sonu¢, En diisiik sonuc

h® parametresinde ise farkli durumlara ulagilmistir. Yapilan ¢ozelti uygulamasi sonrasinda adi
hus i¢in %0.45 ve olon i¢in %2.05 oranlarinda artis tespit edilirken, ozigo i¢in %1.13 ve tali
icin %1.43 oranlarinda azalislar elde edildikleri goriilmektedir (Cizelge 2).

Ayata ve Camlibel, (2024) tarafindan yapilan arasgtirmada renk degistirici olarak atik kahve
tozu, karbonat ve beyaz sirke karigimlarindan hazirlanmis olan ¢ozeltilerin karakavak odunu
yiizeylerine muamele edilmesi ile b*, C*, a* ve h° degerlerinde artiglar bulunurken, L*
degerinde azaliglarin belirlendigi bildirilmistir.

Toplam renk farkliliklarina ait sonuglar, grafiksel olarak Sekil 3’te ve tablo halinde Cizelge 3’te
verilmistir. AL* degerleri ise tiim ahsap tiirlerinde negatif (referansa gore daha koyu) olarak
Olglilmistiir. Ab*, Aa* ve AC* degerleri, biitiin ahsap tiirlerinde pozitif (sirasiyla referansa gore
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daha sar1, referansa gore daha kirmizi ve referansa gore daha net ve daha parlak) olarak
bulunmustur (Cizelge 3).

AH* degerleri sirastyla tali’de 0.42, ozigo’da 0.09 ve olon’da 0.61 olarak belirlenmistir. Toplam
renk farki (AE*) degerleri ise Tali i¢in 3.31, adi hus i¢in 7.51, ozigo i¢in 7.84 ve olon i¢in 9.13
olarak bulunmustur. Jirous ve Ljuljka (1999) tarafindan belirtilen renk farki kriterleri dikkate
alindiginda, tali odunu i¢in “gok belirgin (3.00 - 6.00)” ve diger ahsap tiirleri i¢in ise “yogun
(6.00 - 12.00)” kriterleri seklinde sonuglar elde edilmistir (Cizelge 3).

Cizelge 3. Toplam renk farkliliklarina ait sonuglari

lli}:gulf}l.l.lalml.l Renk Degistirme
.ac Lurierl AL* | Aa* | Ab* | AC* | AH* | AE* Kriterleri
Uzerindeki (Jirous ve Ljuljka, 1999)
Etkileri i
Tali -2.73 1140 125|183 ]| 042 | 3.31 | Cok belirgin (3.00 - 6.00)
Adi hug -407 162610631 | - |751
Ozigo -3.13 232|680 | 718 | 0.09 | 7.84 Yogun (6.00 - 12.00)
Olon -5.7111.19]7.02|7.09] 061 |9.13

Renk parametrelerine ait varyans analizi sonuclar1 Cizelge 4’de gosterilmistir. Uygulama (B)
faktorii igin h° parametresi anlamsiz olarak bulunurken, diger biitiin faktorler ve etkilesimler
anlamli olarak elde edilmistir (Cizelge 4).

Cizelge 4. Renk parametrelerine ait varyans analizi sonuclari

Varyans Test Kareler Serbestli_k Ortalama F p=<0.05
Kaynagi Toplami Derecesi Kare Degeri (*: Anlamh)
L* 9380.233 3 3126.744 | 26513.561 0.000*
Agac a* 1196.298 3 398.766 3849.026 0.000*
Tiiri b* 40.460 3 13.487 176.600 0.000*
(A) Cc* 318.234 3 106.078 1282.446 0.000*
h° 5561.362 3 1853.787 | 3133.143 0.000*
L* 305.918 1 305.918 2594.068 0.000*
Uvaulama a* 53.187 1 53.187 513.378 0.000*
g B b* 560.317 1 560.317 7337.033 0.000*
(®) Cc* 628.264 1 628.264 7595.494 0.000*
h° 0.069 1 0.069 0.117 0.734
L* 26.413 3 8.804 74.658 0.000*
Etkilesim a* 3.618 3 1.206 11.641 0.000*
(AB) b* 111.039 3 37.013 484.664 0.000*
Cc* 97.221 3 32.407 391.790 0.000*
h° 19.066 3 6.355 10.741 0.000*
L* 8.491 72 0.118
a* 7.459 72 0.104
Hata b* 5.499 72 0.076
Cc* 5.956 72 0.083
h° 42.600 72 0.592
L* 351912.168 80
a* 6300.399 80
Toplam b* 35668.803 80
Cc* 42033.059 80
h° 395569.195 80
L* 9721.055 79
P a* 1260.562 79
Pzeltiimis ™1 717.314 79
P C* | 1049.675 79
h° 5623.097 79

(o]
)]
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4. Sonuclar

Calismada kullanilan ¢o6zeltinin farkli ahsap malzeme tiirlerine ait renk parametrelerini
degistirdigi sonucuna ulasilmistir.
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TiK, MERANTI RED VE LADIN ODUNLARI YUZEYLERINE SAUNA YAGININ
UYGULANMASI UZERINE BiR CALISMA
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Ozet

Bu ¢alismada, 100 mm x 100 mm x 10 mm olgiilerinde hazirlanmis tik (Tectona grandis L.),
meranti red (Shorea curtisii) ve ladin (Picea orientalis Link.) odunu 6rnekleri yiizeylerine bir
firga ile tek kat olarak uygulanmis olan sauna yagi ile kaplanmis deney Orneklerinde renk
parametrelerindeki elde edilen degisimler kiyaslanmistir. Yapilan sauna yagi uygulamasinin
biitlin ahsap tiirleri tizerinde C*, b* ve L* degerlerinde azalislarin goriillmesine neden oldugu
gorilmistir. a* ve h° parametrelerinde ise farkli sonuglarin elde edilmesine enden oldugu
belirlenmistir. AH* degerleri ladin odunu i¢in 0.65, tik odunu i¢in 3.43 ve meranti red odunu
icin 2.02 olarak bulunmustur. AE* degerleri ladin odunu i¢in 5.63, tik odunu i¢in 9.11 ve
meranti red odunu i¢in 9.21 olarak tespit edilmistir. Sonug olarak, tik, meranti red ve ladin
odunlarina ait deney Orneklerine yapilan sauna yaginin uygulamasi ile renk parametrelerinin

PR

degistigi belirlenmistir.
Anahtar kelimeler: Sauna yagi, meranti red, ladin, tik, renk parametreleri

A Study on the Application of Sauna Oil to Teak, Meranti Red and Spruce Wood
Surfaces

Abstract

In this study, changes in color parameters were compared in test samples coated with sauna oil,
applied in a single layer with a brush, to the surfaces of 100 mm % 100 mm X 10 mm teak
(Tectona grandis L.), meranti red (Shorea curtisii), and spruce (Picea orientalis Link.) wood
samples. The sauna oil application was found to cause decreases in C*, b*, and L* values on
all wood types. It was determined that the a* and h°® parameters caused different results. AH*
values were found to be 0.65 for spruce wood, 3.43 for teak wood and 2.02 for meranti red
wood. AE* values were 5.63 for spruce, 9.11 for teak, and 9.21 for meranti red. Consequently,
it was determined that the color parameters changed with the application of sauna oil to test
samples of teak, meranti red, and spruce wood.

Keywords: Sauna oil, meranti red, spruce, teak, color parameters
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1. Giris

Ahsap, karmasik bir biyolojik malzemedir. Cogu biiylik kara bitkisinin govde ve koklerinde
bulunur. Malzeme bilimcileri ve mithendisleri i¢in 6lgiilebilir 6zelliklere sahiptir, ekonomistler
icin yenilenebilir bir dogal kaynaktir ve tiiketiciler i¢in kereste, karton, kagit ve diger birgcok
yeniden yapilandirilmis {iriinii elde ettigimiz malzemedir (Walker, 2006).

Ahsap ve ahsap iiriinleri, yap1 sektoriinde kirisler, dolaplar, tavan, doseme ve i¢ kaplama gibi
farkli formlarda mevcuttur. Ahsap ve ahsap iirlinleri, su, 1s1, mikroorganizmalar, ultraviyole
(UV) 1smlan ve asindirict kimyasallar gibi abiyotik veya biyotik etkenlere maruz kaldiginda
bozulmaya egilimlidir ve bu da bina sakinleri i¢in giivenlik eksikligine ve ekonomik kayiplara
neden olabilmektedir. Ahsap iirlinlerin hizmet 6mrii esas olarak ahsabin dogal dayanikliligina,
tasarimina ve koruma sistemine baglidir. Ahsap dogru sekilde islenirse, tarihi binalarda, kamu
hizmetleri ve sanatsal objelerde, miizik aletlerinde ve diger ahsap lriinlerinde goriilebilecegi
gibi uzun siire dayanabilmektedir (Khademibami ve Bobadilha, 2022).

Ahsap kaplama malzemelerinin hazirlanmasinda c¢esitli organik maddeler kullanilmistir. Eski
zamanlarda, yalnizca yaglar veya regineler gibi dogal iirlinlerin mevcut oldugu sdylenmistir.
Bu iirlinlerin performans: daha sonra termal veya kimyasal modifikasyonlarla iyilestirildigi
bildirilmistir (Bulian ve Graystone, 2009).

Dogal yaglar kuruyan, yar1 kuruyan ve kurumayan yaglar olarak ikiye ayrilir. Keten tohumu
yag1 gibi kuruyan yaglar havaya maruz kaldiginda oksitlenerek sert ve elastik bir film
olusturmaktadir. Yar1 kuruyan yaglar daha yavas oksitlenir ve oksijenle reaksiyona girerek
zamanla polimerize olmaktadir, ancak yag filmi genellikle yapiskan kalirken kurumayan yaglar
uzun siire havaya maruz kalsa bile kurumamakta veya film olusturmamaktadir. Bir yagdaki
doymamiglik derecesi, kuruma o6zelliklerini belirlemektedir ve iyot (I2) eklenerek
bulunabilmektedir. Bir yagin iyot degeri (IV), cift baglarim1 doyurmak icin gereken iyot
miktaridir (g 12/100 g yag). Kuruyan yaglar icin tipik olan yiiksek iyot degerleri > 140,
kurumayan yaglar icin ise diisiik iyot degerleri < 125°tir; yar1 kuruyan yaglarin iyot degerleri
ise bu ikisinin arasindadir (Wicks ve ark., 1992; Koski, 2008).

Bitkisel yaglar mantar Oldiiriicii bilesen igermez, ancak nem igerigini azaltarak, yani
hidrofobisite olusturarak ahsabi ¢iiriiyen mantarlara karsi koruyabilirler (Terziev ve Panov,
2010).

Yaglar ahsabin derinliklerine niifuz eder ve gozenekleri doldurur. Yiizeyler mekanik ve
kimyasal olarak direnglidir. Yag cilal ylizeyler, tamamen agik gdzeneklere sahip olduklari ig¢in
kire kars1t son derece hassastir. Agik gozeneklilik nedeniyle su, ahsap alt tabakaya niifuz
edebilmektedir ve ahsap sismektedir. Is181n etkisi altinda, 6zellikle doymamis yag asitleri orant
artirllmis yaglar uygulandiginda, “yag cilali” yiizeyler de renk degistirme egilimindedir.
Ayrica, ayrigma {lirlinleri ortaya ¢ikarak kalinti emisyonlara katkida bulunmaktadir (Prieto ve
Kiene, 2018).

Yag tipi koruyucular, odun hiicre duvari bilesenleriyle kimyasal reaksiyona girmedikleri i¢in
gozle goriilmeketdir bir mukavemet kaybina neden olmazlar. Ancak, asir1 retort ici terbiye
parametreleri (6rnegin, Boutonize, buharlama veya buharla kurutma kosullar1) veya islem
sirasinda asir1 sicaklik veya basinglar kullanilirsa, yag tipi koruyucularla yapilan islem
mukavemeti olumsuz etkileyebilmektedir. Mukavemet kaybin1 6nlemek i¢in, kullanici islem
standartlarinda agiklanan 6zel islem gerekliliklerine uymalidir (Kretschmann, 2010).

Yagl cilalar veya Watco ve Minwax gibi niifuz eden re¢ine-yagh cilalar bu kategoridedir.
Uygulamak i¢in, cila yiizeye basitce dokiiliir ve miimkiin oldugunca emilmesine izin
verilmektedir. Olusan kuru noktalara ek cila uygulanmaktadir. 15 ila 30 dakika sonra, kalan siv1
ahsap ylizeyinden temizlenmektedir ve yiizey bu islem sirasinda kuru olarak parlatilmaktadir.
Cilanin ¢ogu hiicre bosluklarinda kalmaktadir veya hiicre duvarlar1 tarafindan emilmektedir.
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Sadece fark edilemeyecek kadar az bir miktar1 acikta kalan ahsap yiizeyleri kaplamaktadir.
Tekrarlanan katlar daha eksiksiz ve daha derin bir islem saglamaktadir ve yilizeyde ¢ok hafif bir
birikimle sonuglanmaktadir. Ahsabin seklini vurgulayacak kadar cila kalmaktadir, ancak
higbirinin yiizeyi ger¢ekten kapladigi yanilsamasi vardir. Bu cila, dogal ahsap yiizey tercih
edildiginde ancak biraz koruma gerektiginde hos bir uzlasmadir. Bu, cila malzemesiyle
karistirilmis ahsaptan ince bir macun olusturmaktadir ve ardindan cilalama islemi bu karisimi
gozeneklere iterek yiizeyi diizlestirmektedir (Hoadley, 2000).

Bu ¢alismada, tik (Tectona grandis L.), meranti red (Shorea curtisii) ve ladin (Picea orientalis
Link.) odunu ornekleri ylizeylerine uygulanmis olan sauna yagi ylizeylerine ait renk
parametreleri sonuglar1 birbirleri ile karsilagtirilmistir.

2. Materyal ve Metot

Bu ¢alismada, 100 mm % 100 mm X% 10 mm boyutlarinda hazirlanmis tik (Tectona grandis L.),
meranti red (Shorea curtisii) ve ladin (Picea orientalis Link.) odunu 6rnekleri kullanilmistir.
Numuneler, ISO 554 (1976) standardina uygun olarak iklimlendirilmistir. Ahsap malzeme ile
birlikte, ahsap koruyucu 6zellikte hazirlanmis ve piyasada bulunan sauna yagi satin alinarak
temin edilmistir. Ahsap deney orneklerinin ylizeyler, sirastyla 40, 80, 100, 120, 150, 180 ve 220
grit zimpara kagitlar1 kullanilarak zzmparalanmistir. Sauna yagi, zzimpara isleminde gecirilmis
ahsap yiizeylere fir¢a yardimiyla tek kat halinde uygulanmistir. Uygulamanin ardindan, 2 hafta
stire kurumasi i¢in bekletilmistir. Calismada kullanilan sauna yagina ait baz1 énemli teknik
ozellikler Cizelge 1°de verilmistir.

Cizelge 1. Calismada kullanilan sauna yagina ait bazi 6nemli teknik ozellikler

Ozellik Birim Deger Ozellik Birim Deger
Goriniim - Sivi Viskozite (Ford#4) saniye 17
Renk - Renksiz Kati1 kalint1 % 100

Yogunluk g/cm?® 0.86 £0.02 | Tam kuruma siiresi saat 48-60

Elde edilen farkli aga¢ tiirlerine ait deney Ornekleri iizerinde yapilan yag uygulamasi
sonrasindaki renk degisimleri, CS-10 cihazi ile tespit edilmistir (ASTM D 2244-3,2007). AC*:
kroma kismi1 veya doygunluk farki ve AH*: ton boliimii veya golge farki olmaktadir (Lange,
1999). AL*, Aa*, AC* ve Ab* i¢in baz1 6nemli agiklamalar (Lange, 1999) ve AE* i¢in kriterler
(Jirous ve Ljuljka, 1999) Cizelge 2’de sunulmustur.

Cizelge 2. AL*, Aa*, Ab* ve AC* igin baz1 6nemli agiklamalar (Lange, 1999) ve AE* i¢in
Kriterler (Jirous$ ve Ljuljka, 1999)

Parametre (Lange, 1999) Pozitif Durumda Negatif Durumda
AC* Referanstan daha net, daha parlak Mat, referanstan daha bulanik
AL* Referanstan daha agik Referanstan daha koyu
Ab* Referanstan daha sari Referanstan daha mavi
Aa* Referanstan daha kirmizi Referanstan daha yesil
o - AE* Arahi@ Renk Degisimi AE* Arahig Renk Degisimi
J“"“S(lV;g'éJ)“‘Jka’ >12.00 Cok yogun 0.50 - 1.50 Hafif
fein AR 6.00 - 12.00 Yogun 0.20-0.50 Cok hafif
Deserlori 3.00 - 6.00 Cok belirgin <0.20 Anlagilamaz
5 1.50 - 3.00 Belirgin
Toplam renk farkliliklar1 agagidaki formiiller ile hesaplanmistir.
AL* = (L*i§1em gérmﬁs) - (L* kontrol) (1)
Ab* = (b*islem gérmiis) - (b* kontrol) (2)
AH* = [(AE*)? - (AL*)? - (AC*)7]°® ©)
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AE* = [(AL*)? + (Aa*)? + (Ab*)?]°8 (4)
C* = [(@*) + (")’ ©5)
h° = arctan (b*/a*) (6)
AC* = (C*islem gérmiis) - (C*kontrol) (7)
Aa* = (a*islem gﬁnnﬁs) - (a* kontrol) (8)

Maksimum ile minimum degerleri, homojenlik gruplari, % degisim oranlari, ortalamalar,
standart sapmalar1 ve varyans analizleri bir istatistik programi ile hesaplanmuistir.

3. Bulgular ve Tartisma

Renk parametrelerine ait 6l¢iim sonuglar1 Cizelge 3’de sunulmaktadir.

L* degerlerinde ladin, meranti red ve tik odunlarina uygulanan sauna yagi ile azalislar
bulunmustur (agag tiirlerine gore sirasi ile %6.55, %17.11 ve %17.61 oranlarinda). L* degeri
en yiiksek ladin odununda uygulama yapilmayan 6rneklerde 78.93 olarak bulunurken, en diisiik
ise tik odununa sauna yag1 uygulamasina sahip deney orneklerinde 38.00 olarak dl¢lilmiistiir
(Cizelge 3).

a* degerlerinde sauna yagmin ladin odununa uygulanmasi ile %21.18 oraninda azalis
bulunurken, meranti red ve tik odunlarina uygulanmasi ile sirasi ile %16.25 ve %19.36
oranlarinda artiglar goriilmiistiir. a* degeri en yiiksek tik odununa sauna yagi uygulanmis
orneklerde 11.66 olarak elde edilirken, en diisiik ise ladin odununa sauna yagi uygulamasina
sahip deney Orneklerinde 4.02 olarak belirlenmistir (Cizelge 3).

b* degerlerinde ladin, meranti red ve tik odunlarina ait yiizeylere uygulanan sauna yagi ile
azalislar elde edilmistir (agag tiirlerine gore sirasi ile %10.02, %7.15 ve %16.38 oranlarinda).
b* degeri en yliksek tik odununda uygulama yapilmayan 6rneklerde 22.40 olarak belirlenirken,
en diisiik ise meranti red odununa sauna yagi uygulamasina sahip deney 6rneklerinde 17.92
olarak bulunmustur. (Cizelge 3).

Cizelge 3. Renk parametrelerine ait dl¢clim sonuglari

Agac Uygu-| Orta-| Degisim Hom_o- Standart| Mini-| Maksi-| Varyasyon
Test g jenlik
Tiiri lama | lama (%) Grubu Sapma mum mum Katsayisi
| Yok | 78.93 A* 010 | 7883 | 79.07 013
Ladin o 7376 | 463 B 035 | 73.10 | 74.19 0.48
L~ | Meranti| Yok [ 5243 | C 022 | 5200 | 5273 0.42
Red | Var | 43.46 : E 1.05 | 4233 | 44.68 241
. Yok | 46.12 D 023 | 4575 | 46.46 0.49
Tk ar [3800] Y70 [ Fe= 052 | 37.37 | 39.0 1.38
| Yok | 5.10 E 007 | 506 | 520 1.32
Ladin o0 T 202 | 118 s 047 | 316 | 487 11.75
.+ | Meranti| Yok | 954 | D 025 | 907 | 997 258
Red | Var | 1100 | ¢ B 040 | 1027 | 11.55 357
. Yok | 10.02 C 035 | 953 | 10.69 352
Tk ar {1196 | 193¢ [ax 024 | 11.66 | 12.36 2.01
| Yok | 2065 B 020 | 2043 | 2084 0.97
Ladin o T 1858 | 41002 D 033 | 18.04 | 19.10 1.79
o | Meranti| Yok [19.30 | C 026 | 18.77 | 19.59 1.35
Red | var | 1792 | Exx 081 | 17.03 | 18.84 452
. Yok | 22.40 A* 032 | 21.89 | 2281 1.42
Tk ar 1873 ] V1638 b 029 | 1823 | 1917 155
| Yok | 21.27 CD 018 | 21.08 | 21.45 087
cx | Ladin i T10.02 | V1058 e 031 | 1851 | 19.49 1.62
Meranti| Yok | 2155 | [2.18 C 020 | 21.25 | 21.84 0.92
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Red Var | 21.08 D 0.80 20.17 | 22.10 3.79

. Yok | 24.55 A* 0.22 2422 | 24.83 0.91

Tik Var | 22.23 1945 B 0.32 21.80 | 22.55 1.42

Ladin Yok | 76.12 12.18 B 0.29 75.72 | 76.34 0.38

Var | 77.78 A* 1.48 75.19 | 80.22 1.90

ho Meranti| Yok | 63.74 18.64 D 0.78 62.02 | 65.06 1.23

Red Var | 58.23 ' E 1.15 56.48 | 60.11 1.98

. Yok | 65.91 C 1.00 63.98 | 67.42 1.52

Tik Var | 57.45 L1284 E** 0.54 56.72 | 58.21 0.93

Uygulama yok: Yag uygulamasina sahip olmayan deney grubu érneklerini temsil etmektedir.

Uygulama var: Yag uygulamasina sahip olan deney grubu érneklerini temsil etmektedir.
Ol¢iim Sayisi: 10, Homojenlik Grubu siitunu i¢in *: En yiiksek sonug, **: En diisiik sonug¢

C* degerlerinde ladin, meranti red ve tik odunlarina uygulanan sauna yagi ile azalislar tespit
edilmistir (agac tiirlerine gore sirasi ile %10.58, %2.18 ve %9.45 oranlarinda). C* degeri en
yiiksek tik odununda sauna yagi uygulamasi yapilan deney Ornekleri tizerinde 24.55 olarak
goriiliirken, en diisiik ise ladin odununa sauna yag1 uygulamasina sahip ahsap deney 6rnekleri
iizerinde 19.02 olarak tespit edilmistir (Cizelge 3).

h® degerlerinde sauna yagmin ladin odununa uygulanmasi ile %2.18 oraninda artis
belirlenirken, meranti red ve tik odunlarina uygulanmasi ile sirasi ile %8.64 ve %12.84
oranlarinda azaliglar elde edilmistir. h® parametresine bakildiginda ise en yiiksek ladin
odununda sauna yag1 uygulamasi yapilmis drneklerde 77.78 olarak bulunurken, en diisiik ise
tik odununa sauna yagi uygulamasina sahip deney Ornekleri iizerinde 57.45 seklinde
belirlenmistir (Cizelge 3).

Renk parametrelerine ait varyans analizi sonuglar1 Cizelge 5’de verilmistir. Agag tiirii (A),
uygulama (B) ve etkilesim (AB) tiim renk parametreleri (L*, a*, b*, C* ve h°) {izerinde anlaml
bulundugu belirlenmistir (Cizelge 4).

Cizelge 4. Renk parametrelerine ait varyans analizi sonuglari

Test| Varyans Kaynag Kareler Serbestlik Ortalama F 0<0.05
Toplami Derecesi Kare Degeri (*: Anlamh)
Agac Tiirii (A) 9076.483 2 4538.242 | 15140.794 0.000*
Uygulama (B) 660.558 1 660.558 | 2203.799 0.000*
L Etkilesim (AB) 27.227 2 13.613 45.418 0.000*
Hata 14.387 48 0.300
Toplam 161419.927 54
Diizeltilmis Toplam | 10647.327 53
Agag Tiirii (A) 334.174 2 167.087 1428.528 0.000*
Uygulama (B) 7.757 1 7.757 66.319 0.000*
a* Etkilesim (AB) 18.094 2 9.047 77.347 0.000*
Hata 5.614 48 0.117
Toplam 4844.508 54
Diizeltilmis Toplam | 458.620 53
Agac Tiirii (A) 38.128 2 19.064 98.351 0.000*
Uygulama (B) 67.308 1 67.308 347.242 0.000*
b* Etkilesim (AB) 13.516 2 6.758 34.865 0.000*
Hata 9.304 48 0.194
Toplam 20629.390 54
Diizeltilmis Toplam 137.989 53
Agac Tiirii (A) 86.133 2 43.067 246.440 0.000*
Uygulama (B) 33.862 1 33.862 193.769 0.000*
C* Etkilesim (AB) 10.186 2 5.093 29.144 0.000*
Hata 8.388 48 0.175
Toplam 25489.671 54
Diizeltilmis Toplam 168.696 53
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Agac Tiirii (A) 2171.956 2 1085.978 | 1064.682 0.000*
Uygulama (B) 202.262 1 202.262 198.295 0.000*
ho Etkilesim (AB) 187.873 2 93.937 92.095 0.000*
Hata 48.960 48 1.020
Toplam 234701.369 54
Diizeltilmis Toplam | 3216.471 53

Toplam renk farkliliklarina iligkin bulgular Cizelge 5’de gosterilmistir. AH* degerleri ladin
odunu i¢in 0.65, tik odunu i¢in 3.43 ve meranti red odunu i¢in 2.02 olarak hesaplanmistir. AE*
degerleri ladin odunu i¢in 5.63, tik odunu i¢in 9.11 ve meranti red odunu i¢in 9.21 olarak elde
edilmistir. Tiim uygulamalardan sonra biitiin ahsap tiirlerinde AL* degerleri negatif (referans
ylizeye gore daha koyu) olarak elde edilmistir. Aa* degerleri ladin odununda negatif
(referanstan daha yesil) olarak bulunurken, tik ve meranti red odunlarinda pozitif (referanstan
daha kirmizi) olarak bulunmustur. Biitiin ahsap tilirlerinde AC* degerleri negatif (mat,
referanstan daha bulanik) olarak bulunmustur. Buna ek olarak, biitiin ahsap tiirlerinde Ab*
degerleri de negatif (referanstan daha mavi) olarak belirlenmistir. Renk fark: kriteri agisindan
Jirous ve Ljuljka (1999) tarafindan belirtilen kriterler ¢ergevesinde; yapilan sauna yagi
uygulamasi ile ladin odununda “¢ok belirgin (3.00 - 6.00)” kriteri ve tik ve meranti red
odunlarinda ise “yogun (6.00 - 12.00)” diizeyinde renk degisimleri seklinde sonuglara
ulasilmistir (Cizelge 5).

Cizelge 5. Toplam renk farkliliklarina ait sonuglar
Renk Kriteri
o i * * * * * *
Agac Tiirii | AL Aa Ab AC* | AH* | AE (Jirous ve Liuljka, 1999)
Ladin -5.05 | -1.17 | -2.21 | -2.42 | 0.65 | 5.63 | Cok belirgin (3.00 - 6.00)
Tik -8.11 | 194 | -3.66 | -2.32 | 3.43 | 9.11 -
Meranti red | -8.98 | 1.55 | -1.38 | -0.47 | 2.02 | 9.21| Y °8un(6.00-12.00)

4. Sonuclar

Sonug olarak, tik, meranti red ve ladin odunlarina ait deney drneklerine yapilan sauna yaginin
uygulamasi ile renk parametrelerinin degistigi gérilmiistiir.
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BITKILERDE BESLENMENIN ABIYOTIK STRESE KARSI ETKILERININ
DEGERLENDIRILMESI

Doc. Dr. GULAY ZULKADIR
Mersin Universitesi, gulayzulkadir@gmail.com - 0000-0003-3488-4011

Doc. Dr. GARIP YARSI
Mersin Universitesi, gyarsi@mersin.edu.tr - 0000-0002-1952-0300

OZET

Bu calismada, bitkilerin ¢evresel streslere karsi direncini artirmada besin yonetiminin 6nemi
ele alinmistir. Kuraklik, tuzluluk, asir1 sicakliklar ve agir metal toksisitesi gibi abiyotik stress
faktorleri, tarimsal iiretimi tehdit ederek verim ve kalitede azalmalara neden olmaktadir. Son
yillarda giderek artan bir hizla yasanan ve etkisini 6nemli 6l¢iide hissettiren iklim degisikligi
bu stres faktorlerini daha da yogunlastirmakta ve gida giivenligini riske atmaktadir. Bitkiler,
yasamlarini zorlastiriran bu olumsuz etkiler karsisinda farkli fizyolojik ve molekiiler
mekanizmalar gelistirmekteler ve degisen kosullara adapte olarak yasamlarini siirdiirmeye
caligmaktadirlar. Ancak besin eksiklikleri bitkilerin abiyotik stress karsisinda dayanimlarini
azalmaktadir. Bitkilere yeterli ve dengeli besin saglanmasi bitkilerin saglikli biiylimesini,
antioksidan savunmalarinin giiclenmesini ve stresle miicadele eden molekiiler yollar
diizenlemektedir. Azot (N), fosfor (P), potasyum (K) gibi makro besin elementleri ile ¢inko
(Zn), demir (Fe), bakir (Cu) ve mangan (Mn) gibi mikro besin elementleri, hiicresel bazda
pozitif yonde etkiler meydana getirerek hem koruma saglamakta hem de zararl reaktif oksijen
tiirlerini etkisiz hale getirmektedir. Biyogiibreler, bitki-mikroorganizma etkilesimlerini tegvik
ederek bitkilerin daha iyi beslenmesini saglamakta ve bdylece strese karsi toleranslarini
arttirmaktadir. Hassas besin uygulamalari, entegre toprak yonetimi ve on-bitki kullanim1 gibi
uygulamalar zorlu kosullarda verimi ve kaliteyi artirmak igin etkili ¢éziimler sunmaktadir.
Abiyotik stress kosullarina dayaniklilik kazandirmada daha ¢ok basar1 yakalamak i¢in, besin-
stres etkilesimlerinin molekiiler mekanizmalarin1 daha 1yi anlamak, saha ¢alismalar ile farkli
stratejiler gelistirmek, son yillarda tarimsal alanda kullanim1 artan nanoteknolojiyi kullanarak
yenilik¢i besin dagitim sistemleri gelistirmek ve siirdiiriilebilir uygulamalarin yayginlagmasi
icin yeni ve kalici tarimsal politikalar olusturmak {izerine yogunlagilmalidir. Boylece, tarimin
cevresel zorluklara karsi dayanikliligimi artirarak, siirdiiriilebilir tarimsal {iiretime katki
sunulabilir ve ekonomik olarak iireticiye biiyiik katkilar saglanabilir.

Anahtar Kelimeler : abiyotik stres, verimlilik, biyogiibreler, fizyoloji, besin elementi.
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1. GIRIS

1.1 Abiyotik Streslerin Tarimsal Uretime Etkisi

Tuzluluk, kuraklik, ekstrem sicakliklar ve agir metal toksisitesi gibi abiyotik stresler, tarimsal
verimliligi kiiresel capta tehdit etmektedir (Yiice ve Yildirim, 2024; Kumar, 2020). iklim
degisikligi bu stres faktorlerinin sikligini artirmakta, gida giivenligini riske sokmaktadir (Costa
& Farrant, 2019). Bitkiler, stres etmenlerine karsi fiziksel bariyerler, antioksidanlar ve
biyokimyasal adaptasyonlar gibi mekanizmalarla kendilerini korumaktadir (Kog ve Ustiin,
2008; Aslantas ve ark., 2010).

1.2 Besin Yonetiminin Stres Azaltmadaki Rolii

Abiyotik stres altinda besin alim1 ve kullanim1 aksar; bu da bitki saglig1 ve verimini tehlikeye
sokar (Kumar, 2020). Stratejik besin uygulamalari, hiicresel yanitlart aktive ederek toleransi
artirabilir. Makro ve mikro besinler su yonetimi, enzim aktivitesi ve hormonal denge yoluyla
adaptasyonu destekler (Ashokan ve ark., 2024). Boylece, siirdiiriilebilir tarim sistemleri igin
dayanikli mahsul gelisimi saglanir (Waqas ve digerleri, 2019).

2. ABIYOTIK STRES ALTINDA BESIN DINAMIKLERI

2.1 Besin Alimi ve Kullanimina Etkisi
2.1.1 Fizyolojik Bozulmalar

Abiyotik stresler su hareketliligini azaltarak kok su alimini engeller ve besin emilimini bozar
(Ors ve Ekici, 2015). Tuz stresi, sodyum-potasyum dengesini degistirerek iyon homeostazini
sarsar (Zulkadir, 2025; El Semary ve ark., 2020). Asir1 sicakliklar ise membran yapisini
zayiflatip tastyici sistemleri etkileyerek besin emilimini kisitlar (Kumar, 2020). Bu kosullar,
topragin besin agisindan zengin olmasma ragmen bitki verimliligini diisiirebilir (Idikut ve
Uskutoglu, 2022; 2023).

2.1.2 Toprak-Bitki Etkilesimleri

Stres altinda toprak ile kok arasindaki etkilesimlerde mikrobiyal denge bozulur; kok
mikrobiyomu yeniden sekillenir (Hartman ve Tringe, 2019). Ayn1 zamanda su potansiyelinin
azalmasi ve toprak sikismasi besinlerin koklere ulagsmasini zorlastirir, kok biiyiimesini engeller
ve dolayli olarak besin alimini smirlar (Idikut ve ark., 2023; Franco ve ark., 2011).

2.2 Makro Besinlerin Stres Azaltic1 EtKileri

2.2.1. Azot (N), Fosfor (P) ve Potasyumun (K) Islevi

Azot (N), protein ve niikleik asit senteziyle biiyliimeyi destekler; stres altinda fotosentezi ve
ozmotik dengeyi gii¢lendirir (Kishorekumar ve ark., 2020; Zhong ve ark., 2023; Kartseva ve
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ark., 2021). Uygun N takviyesi bugday, misir ve fasulyede fotosentetik kapasiteyi artirarak stres
toleransini destekler; ancak asir1 dozlar biiyiimeyi olumsuz etkileyebilir (Bataglia ve ark., 1985;
Sassi-Aydi ve ark., 2014).

Fosfor (P), enerji aktarimi ve kok gelisimi igin kritiktir. P eksikligi, kok morfolojisinde adaptif
degisimlere neden olurken; takviyesi, stomal diizenleme ve gen ekspresyonuyla stres sonrasi
toparlanmay1 hizlandirir (Péret ve ark., 2011; Khan ve ark., 2023; Vance ve ark., 2003). P
takviyesinin Arundo donax, misir ve beyaz yonca gibi tiirlerde tuz ve kuraklik sonrasi
toparlanmay1 hizlandirdig1 gosterilmistir (Cocozza ve ark., 2020; Gelaw ve ark., 2023; Singh
ve ark., 2000).

Potasyum (K), turgor diizenlemesi, stoma kontrolii ve enzim aktivasyonu yoluyla bitki
savunmasini giiclendirir (Hasanuzzaman ve ark., 2018; Johnson ve ark., 2022). Tuz ve kuraklik
stresinde iyon dengesi ve antioksidan savunmay1 destekleyerek bitki fizyolojisinde kritik bir rol
oynar (Sayed ve ark., 2019).

Makro besinlerin dengeli kullanimi, stres altinda bitki dayanikliligini artirmak igin temel bir
stratejidir.

2.2.2 Hiicresel koruma mekanizmalarinda kalsiyum (Ca), magnezyum (Mg) ve kiikiirt
(S)'iin rolii

Kalsiyum (Ca) gevresel stres sinyallerine kars1 hiicre i¢i iletisimi koordine eden ikincil haberci
gorevi goriir. Ca** sinyallemesi, kok gelisimi, sirkadiyen ritimler ve stres yanitlarinda kritik rol
oynar (Zhang ve dig., 2020; Verma ve ark., 2022). Hiicre duvar1 ve membran homeostazini
korur, fitohormonlarla etkilesime girerek kalsiyum baglayici proteinleri aktive eder ve bu
sayede ¢evresel girdileri koordine eder (Ranty ve ark., 2016; Shi ve ark., 2023).

Magnezyum (Mg) klorofilin merkezinde yer alir ve fotosentez igin vazgegilmezdir. Mg
eksikligi, ozellikle yliksek 151k altinda foto-oksidatif stres riskini artirirken; yeterli Mg
uygulamalar1 klorofil igerigini, fotosistem verimliligini ve karbon-azot metabolizmasini
destekler (Ye ve ark., 2023; Xie ve ark., 2024).

Kiikiirt (S) ise sistein, metiyonin ve glutatyon gibi molekiillerin sentezinde gorev alarak reaktif
oksijen tiirlerinin (ROS) detoksifikasyonunda hayati rol oynar (Zulkadir ve ark., 2022; Bin ve
ark., 2017). Elementel S, hidrojen siilfiir ve S igerigi yiiksek proteinler stresle miicadelede
cesitli mekanizmalar sunar (Capaldi ve ark., 2015; Mukwevho ve ark., 2014).

Bu {i¢ besin elementi sinerjik bicimde hiicresel onarim, detoksifikasyon ve sinyal diizenlemeyi
destekleyerek stres toleransinin artirilmasinda kilit rol oynar.
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2.3 Mikro Besinler ve Biyogiibrelerle Stres Toleransinin Gii¢lendirilmesi

2.3.1 Antioksidan savunmada ¢inko (Zn), demir (Fe), bakir (Cu) ve manganez (Mn)’nin
rolii

Cinko (Zn), kuraklik ve tuzluluk gibi streslerde su yonetimi, zar stabilitesi ve fotosentez
verimliligini artirir; ayn1 zamanda stresle iligkili genleri diizenler (Hassan ve ark., 2020; Jamali
ve Zia-ul-hassan, 2025). Marulda ¢inko uygulamalar1 protein metabolizmast ve hormon
senteziyle stres adaptasyonunu desteklemistir (Lucini ve Bernardo, 2015).

Demir (Fe), sliperoksit dismutaz gibi ROS temizleyici enzimlerin aktivatorii olup tuz ve
kuraklik streslerinde koruyucu rol oynar (Tripathi ve ark., 2018). Ancak eksiklik biiylimeyi
engellerken, fazlalik toksisiteye neden olabilir (Sperotto ve ark., 2010; Mani ve ark., 2024).

Bakar (Cu), fotosentez ve solunumda gorev alir; fakat asir1 diizeyde ROS iiretimiyle oksidatif

stres olusturabilir. Bitkiler Cu homeostazini 6zel tasima ve detoks mekanizmalariyla diizenler
(Yruela, 2009; Wang ve ark., 2023).

Manganez (Mn), SOD enzimi igin kofaktor gérevi gorerek oksidatif hasari azaltir. Mn
nanopartikiiller (NP), geleneksel formlara kiyasla daha etkili ve toksisite acisindan daha
giivenlidir (Aguirre & Culotta, 2012; Perfileva & Krutovsky, 2024).

Bu mikro besinler, stres altinda antioksidan sistemleri destekleyerek bitki sagligin1 korur
(Hasanuzzaman ve ark., 2019).

2.3.2 Biyogiibrelerin stres tepkileri iizerindeki etkisi

Biyogiibreler; azot fiksasyonu, fosfor ¢oziiniirliigii ve siderofor tiretimi gibi yollarla besin
alimini artirir ve gevresel streslere karsi toleransi gelistirir (Chaudhary ve ark., 2022; Fasusi ve
ark., 2021). PGPR ve mikorizal mantarlar savunma genlerini tetiklerken, hormon {iretimi ve su
tutma kapasitesini iyilestirerek kuraklik ve tuzluluk stresini hafifletir (Ojuederie ve ark., 2019;
Bhardwaj ve ark., 2014).

Nanomalzemelerle desteklenen biyogiibreler, ekolojik siirdiiriilebilirlik saglayarak stresin
inhibitor etkilerini azaltir ve giftgilere ekonomik avantaj sunar (El Semary ve ark., 2020; Verma
ve ark., 2020).

2.4 Besinlerin Bitki Savunma Mekanizmalarimi Tetiklemesi
2.4.1 Molekiiler ve biyokimyasal etkiler

Besin varligi, bitkilerde stresle iliskili molekiiler yollar1 aktive eder. Poliaminler (putresin,
spermidin, spermin), oksidatif dengeyi ve fitohormon sinyalizasyonunu diizenleyerek stres
toleransin artirir (Gill & Tuteja, 2010; Seifi & Shelp, 2019). Bu molekiiller; absisik asit ve
nitrik oksit ile etkilesime girer, iyon kanallarini ve karbon metabolizmasini etkiler (Shi ve Chan,
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2014). Ayrica poliaminlerin digsal uygulanimi, gesitli stres faktorlerine karst savunmay1
giiclendirebilir (Todorova ve ark., 2015).

2.4.2 Besin sinyalleri ve stres tepki aglarn

Besin diizeyi; WRKY ve bZIP transkripsiyon faktorlerinin ekspresyonunu etkileyerek kuraklik
ve tuzluluk gibi streslere adaptasyonu yonlendirir. CBL—CIPK protein kompleksleri, ¢cevresel
uyarilarin algilanmasinda kalsiyum temelli sinyallesme merkezleri olarak gorev yapar (Zhang
ve dig., 2018). Ayrica besin mevcudiyeti, absisik asit (ABA) ve jasmonik asit (JA)
hormonlarinin diizenlenmesiyle bitki dayanikliligini bi¢cimlendirir (Yoon ve dig., 2020). Bu

entegre ag sayesinde bitkiler stresi algilar, sinyalleri isler ve uygun savunma tepkilerini baglatir
(Onaga & Wydra, 2016).

3. SISTEMIK ETKILER VE STRATEJIK ZORLUKLAR

3.1 Besin Eksikliginin Verim ve Gida Giivenligi Uzerindeki Etkileri

Abiyotik stres kosullarinda besin yetersizligi mahsul verimini ve kalitesini dogrudan diisiiriir.
TGW ve WEG gibi verim parametreleri azalir; protein, nisasta ve yag dengeleri bozulur (Idikut
ve dig., 2023; Kumar, 2020). Diisiik azot seviyeleri protein igerigini azaltirken, nisasta oranini
artirabilir. Bu bozulmalar, ozellikle kirilgan ekosistemlerde gida giivencesini tehlikeye sokar
(Costa & Farrant, 2019). Erken yaslanma ve tretim dengesizlikleri, stresin uzun vadeli
etkilerini giiclendirir (Sade ve dig., 2017).

3.2 Siirdiiriilebilir Besin Yonetimi Stratejileri
3.2.1 Hassas besin uygulama teknolojileri

Uzaktan algilama, drone sistemleri ve GPS tabanli araglar, stres altindaki bitkilere ihtiyaca 6zel
besin uygulamasina olanak tanir (Getahun ve dig., 2024). Hiperspektral ve termal goriintiileme
ile stres izleme kolaylasirken, veri analitigi ve karar destek sistemleri sahaya 6zgii miidahaleleri
optimize eder (Naresh ve dig., 2024; Samreen ve dig., 2023).

3.2.2 Entegre toprak verimliligi yonetimi (ISFM)

ISFM, kompost ve giibre destekli uygulamalarla toprak sagligini korur; dn-bitki ve rotasyon
gibi stratejilerle mikrobiyal aktiviteyi artirir (Singh ve dig., 2024; Idikut ve dig., 2023). Turp
gibi bitkiler azot tutma ve yabanci ot baskisini artirmada sistem dayamkliligini destekler.
Biyogiibreler ise fosfor, potasyum ve ¢inko erisimini gelistirerek sentetik giibrelere
stirdiirtilebilir bir alternatif sunar (Kumar, 2020).

3.2.3 Besin ¢oziimlerinin dl¢eklendirilmesi

Yenilik¢i besin stratejilerinin tarim sistemlerine entegre edilebilmesi, politika destegi, egitim
programlar1 ve sektorler arasi isbirligi gerektirir (Khan ve dig., 2020; Laplaze ve dig., 2016).
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Tarimsal yayim hizmetleri dijital teknolojilerin yayginlagsmasini hizlandirirken; kamu-6zel
ortakliklari hassas uygulama ve yeni biyoinokulantlarin benimsenmesini kolaylastirir (Ananda
ve dig., 2024; El Semary ve dig., 2020).

4. SONUC

Bu calisma, bitkilerin ¢evresel streslere karsi direncinde besin yonetiminin ne kadar énemli
oldugunu gosteriyor. Bitkilerin saglikli biiylimesi i¢in yeterli ve dengeli besin saglanmasi,
onlarin fizyolojik yapisin1 destekliyor, giiclii antioksidan mekanizmalarim1 gili¢lendiriyor ve
stresin zararl etkilerini hafifleten karmasik molekiiler yollar1 diizenliyor. Ozellikle azot, fosfor
ve potasyum gibi temel besinler ile ¢inko, demir, bakir ve manganez gibi mikro elementler,
hiicrelerin islevlerini devam ettirmesine ve zararli oksijen tiirlerini notralize etmesine biiytlik
katki sagliyor. Ayrica, biyo-giibreler, bitkilerin faydali mikroorganizmalarla olan iliskilerini
tesvik ederek besin alimini kolaylastirtyor ve stresle basa ¢ikma kapasitesini artirtyor.
Uygulamada, hassas besin yonetimi, entegre toprak sagligi yaklasimlar1 ve kapak bitkilerinin
akillica kullanimi, zorlu ¢evre kosullarinda mahsul verimini ve kalitesini yiikseltmek i¢in etkili
yollar sunuyor. Bu stratejiler, tarimin c¢evresel zorluklara karsi daha siirdiiriilebilir hale
gelmesine olanak taniyor.

Ileriye déniik galismalar, besin ydnetimi yoluyla cevresel stresin azaltilmasini gelistirmek igin
birkag temel konuya odaklanmali. ilk olarak, dzellikle birden fazla stres faktdriiniin bir arada
bulundugu durumlarda, besin ve stres etkilesimlerini kontrol eden molekiiler siirecler daha
ayrintili bir gekilde arastirllmali. Bu, yeni genlerin ve yollarin kesfi i¢in omiks tabanli
yontemlerin kullanilmasini gerektiriyor. Ikinci olarak, farkli tarrm bolgelerinde etkili oldugu
diisiiniilen besin yoOnetimi tekniklerinin saha denemeleriyle test edilmesi, bunlarin
uygulanabilirligini ve basarisin1 dogrulamak igin kritik. Uglincii olarak, nanoteknolojiyle
desteklenen yenilik¢i besin dagitim sistemleri gelistirilmesi, daha verimli ve hedef odakli
uygulamalar sunabilir. Son olarak, bu siirdiiriilebilir yontemlerin diinya genelinde c¢iftgiler
tarafindan yaygin bir sekilde benimsenmesini saglamak i¢in ekonomik ve politik analizler
yapilmali. Boylece, bu yaklagimlarin erisilebilir ve uygulanabilir olmasi garanti altina alinabilir.
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OZET

Bu calismada, tarimin siirdiiriilebilirligini artirmak i¢in agroekolojik yaklasimlar, 6zellikle
polikiiltiir sistemleri ve ekosistem tabanli uygulamalar incelenmistir. Monokiiltiir sistemler
cevresel zararlara, toprak erozyonuna, biyolojik ¢esitlilik kaybina ve iklim degisikligi gibi
sorunlara yol acarken, agroekoloji, biyolojik cesitliligi tesvik ederek, toprak sagligini koruyarak
ve dogal siireclerden yararlanarak daha direncli tarim sistemleri sunmaktadir. Polikiiltiir
sistemlerde ise, farkli iirlinlerin birlikte yetistirilmesiyle verimin arttirilmasi, hastalik ve zararl
poplilasyonunun azaltilmas1 ve ekosistemden gelen avantajlarin  giiclendirilmesi
amaglanmaktadir. Ekosistem tabanli uygulamalar, koruyucu toprak isleme, ortii bitkileri ve
dogal zararli kontrolii gibi yontemlerle kaynak kullanimini optimize eder. Agroekolojik
sistemler, karbon ayak izini azaltir, gida glivenligini destekler ve kiigiik 6l¢ekli ¢iftgiler igin
ekonomik faydalar saglar. Ancak, bu alanda bilgi eksikliklerinin olmasi, politik destegin
yetersizligi ve piyasada zaman zaman karsilasilan engeller bu gecisi zorlastirmaktadir. Ciftei
egitimi, politik tesvikler ve tiiketici farkindaligini artirma gibi uygulamalar, agroekolojinin
yayginlagsmasini destekleyebilir. Boylece ¢evre dostu ve siirdiiriilebilir tarim uygulamalar1 ile
dogal ekosistemi koruyan daha dengeli bir iliretime ve daha saglikli beslenmeye katki
saglanabilir. Bu baglamda; gelecek yillarda yapilacak ¢aligmalar, iklim degisikligine uyumu
giiclendirecek ve uzun vadeli etkileri olan stratejilere odaklanmalidir.

Anahtar Kelimeler: biyolojik kontrol, karigik ekim, kompost, mikrobiyom, su hasadi.
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Geleneksel tarim, tek {riin odaklt monokiiltiir sistemleriyle uzun siiredir kiiresel gida
tiretiminde baskin bir rol oynamaktadir. Sentetik giibreler, pestisitler ve agir makinelerin yogun
kullanimiyla tek bir mahsuliin verimini artirmaya odaklanan bu yaklasim, gida {iretimini
artirmada basarili olmus, ancak ciddi ¢evresel sorunlara yol agmustir. Toprak erozyonu, su
kirliligi, biyolojik ¢esitlilik kaybi1 ve sera gazi emisyonlari, monokiiltiire dayal1 tarimin olumsuz
etkileri arasinda yer alir (Gliessman, 2019). Tarim arazilerinin sadelestirilmesi, faydal
organizmalar i¢in yasam alanlarin1 ve besin kaynaklarini azaltarak dogal ekolojik siirecleri
bozar (Liere ve digerleri, 2017).

Geleneksel tarimin g¢evresel zararlarina dair artan farkindalik, daha siirdiiriilebilir tarim
yontemlerine ilgiyi artirmigtir. Stirdiiriilebilir tarim, verimlilikle ¢evresel koruma, sosyal adalet
ve ekonomik uygulanabilirlik arasinda denge kurmay1 hedefler. Agroekoloji, tarim sistemlerini
ekolojik ilkelerle tasarlayip yoneterek siirdiirtilebilir gida sistemlerine gegis i¢in umut verici bir
yol sunar (Cipullo, 2020). Biyolojik ¢esitliligi, toprak sagligini, dogal zararli kontroliinii ve
kaynak korumasini vurgulayan agroekoloji, direngli ve tiretken tarim ekosistemleri yaratmay1
amaglar (Funabashi, 2020). Bu sistemler, ekosistem hizmetlerini gii¢lendirir, ¢iftcilerin gecim
kaynaklarini iyilestirir ve iklim degisikligine uyum ile hafifletme ¢abalarina katkida bulunur.

Bu boliim, agroekolojik yaklasimlari, 6zellikle polikiiltiir sistemlerini ve ekosistem tabanli
tarim uygulamalarini, monokiiltiire alternatif olarak incelemektedir. Bu yaklasimlarin ekolojik
ve ekonomik faydalarini, uygulanmalarindaki zorluklar1 ve firsatlar1 degerlendirmektedir.
Bilimsel literatiir, vaka ¢alismalar1 ve politika belgelerine dayanan bu inceleme, su hedefleri
gerceklestirmeyi amaglar:

. Polikiiltlir sistemlerinin biyolojik ¢esitliligi ve verimliligi artirmadaki etkinligini
degerlendirmek.

. Ekosistem tabanli tarim uygulamalarinin ¢evresel ve ekonomik etkilerini analiz etmek.
. Agroekolojik sistemlere gecisin Oniindeki engelleri ve kolaylastirict faktorleri
belirlemek.

. Bulgulan sentezleyerek siirdiiriilebilir tarimi tegvik etmek i¢in uygulama ve politika

onerileri sunmak.
2. TEORIK CERCEVE
2.1. Agroekoloji: Ilkeler ve Kavramlar

Agroekoloji, tarim sistemlerine ekolojik ilkeleri entegre eden biitiinciil bir yaklasimdir (Cipullo,
2020). Tarim ekosistemini, organizmalar ve siire¢ler arasindaki karmasik bir ag olarak goriir ve
biyolojik cesitlilik, besin dongiisii ve ekolojik etkilesimlerin 6nemini vurgular (Gliessman,
2018). Agroekolojinin temel ilkeleri sunlardir:
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. Cesitlilik: Genetik diizeyden manzaraya kadar biyolojik ¢esitliligi tesvik ederek
ekosistem direncini ve stabilitesini artirmak (Liere ve digerleri, 2017).

. Sinerji: Tarim ekosisteminin farkli bilesenleri arasinda faydali etkilesimler yaratarak
kaynak kullanim etkinligini ve iiretkenligi iyilestirmek.

. Verimlilik: Dis girdileri en aza indirerek ve ciftlik i¢i kaynaklar1 maksimize ederek
cevresel etkileri azaltmak ve ekonomik siirdiiriilebilirligi artirmak (Funabashi, 2020).

. Direng: Iklim degisikligi, zararlilar ve hastaliklar gibi bozulmalara karsi tarim
ekosistemlerinin dayanma ve toparlanma kapasitesini giiclendirmek.

. Geri doniisiim: Organik madde ve besinleri geri doniistlirerek besin dongiilerini
kapatmak ve atiklar1 en aza indirmek (Carlisle ve digerleri, 2019).

2.1.1. Ekosistem Tabanh Tarim

Ekosistem tabanli tarim, tarimsal liretimi desteklemek i¢in ekosistem hizmetlerinden yararlanan
bir yonetim yaklasimidir. Tozlagsma, zararli kontrolii ve besin dongiisii gibi dogal siireclerin
degerini tanir (Veidemane, 2019). Tarim arazilerini bu hizmetleri giiclendirecek sekilde
yoneterek, ciftciler dig girdilere bagimlilig1 azaltabilir ve faaliyetlerinin stirdiiriilebilirligini
artirabilir (Funabashi, 2020). Ekosistem tabanli uygulamalar sunlari igerir:

. Toprak sagligini iyilestirmek ve erozyonu azaltmak i¢in koruyucu toprak isleme.
. Toprak verimliligini artirmak ve yabani otlar1 baskilamak icin ortii bitkileri kullanima.
. Pestisit kullanimin1 en aza indirmek ve dogal zararli kontroliinii tesvik etmek i¢in

entegre zararli yonetimi.
. Su kullanim verimliligini artirmak i¢in su hasadi ve koruma teknikleri.
Polikiiltiir ve Monokiiltiir Sistemleri

Polikiiltiir, ayn1 alanda birden fazla mahsuliin birlikte yetistirilmesi pratigidir ve biiyiik
alanlarda tek bir mahsuliin yetistirildigi monokiiltiire zit bir yaklasimdir (Funabashi, 2020).
Monokiiltiir, tarim ekosistemini basitlestirerek zararlilara, hastaliklara ve cevresel streslere
kars1 savunmasiz hale getirir (Gliessman, 2019). Polikiiltiir ise biyolojik ¢esitliligi artirir,
mahsuller arasinda faydali etkilesimleri tesvik eder ve ekosistem hizmetlerini giiclendirir (Nair,
2017). Polikiiltiir sistemlerinin faydalar1 sunlardir:

. Kaynaklarin tamamlayici kullanimi ve rekabetin azalmasiyla artan verim.

. Biyolojik cesitlilik ve dogal zararli kontrolii sayesinde zararli ve hastalik vakalarinin
azalmasi.

. Cesitli kok sistemleri ve besin dongiisiiyle iyilesen toprak sagligi.

. Artan gesitlilik ve stabilite nedeniyle iklim degisikligine kars1 gili¢lendirilmis direng.
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Polikiiltiir Sistemleri: Biyolojik Cesitlilik ve Verimlilik
Polikiiltiir Tiirleri

Polikiltiir sistemleri, bitki etkilesimlerinden ve kaynak kullanimindan en iyi sekilde
yararlanmak i¢in tasarlanmis cesitli uygulamalar1 kapsar. Yaygin tiirler sunlardir:

. Karisik ekim: Ayni tarlada birden fazla mahsuliin eszamanli olarak yetistirilmesi (Nair,
2017). Bu, sirali ekim, rastgele karisik ekim veya bir mahsuliin kurulmasindan sonra ikinci bir
mahsuliin ekilmesi (ardisik ekim) seklinde olabilir.

. Agroforestry: Tarim sistemlerine aga¢ ve calilarin entegre edilmesi (Nair, 2017).
Agaclar golge, riizgar bariyeri ve toprak stabilizasyonu saglarken, meyve, kabuklu yemis,
kereste gibi iiriinler sunar.

. Orman bahgeciligi: Dogal bir ormanin yapisini ve islevini taklit eden bir gida tiretim
sistemi tasarimi (Nair, 2017). Agagclar, calilar, otlar ve yer ortiicii bitkilerden olusan ¢esitli bir
karisim, gida, ilag¢ ve diger iirlinleri saglar.

. Birlikte ekim: Zararli kontrolii, tozlasma veya besin dongiisii i¢in birbirine fayda
saglayacak sekilde farkli mahsullerin stratejik olarak birlikte ekilmesi (Nair, 2017).

Polikiiltiire Bagh Biyolojik Cesitlilik Avantajlart

Polikiiltiir sistemleri, monokiiltiire kiyasla biyolojik ¢esitliligi 6nemli 6l¢iide artirir. Artan bitki
cesitliligi, faydali bocekler, tozlayicilar, toprak mikroplar1 ve yaban hayati i¢in daha fazla
yasam alan1 ve besin kaynagi saglar (Luque, 2014). Bu, su sonuglara yol agar:

. Sentetik pestisit ihtiyacini azaltan dogal zararli diismanlarinin gesitliligi ve bollugunun
artmasi (Liere ve digerleri, 2017).

. Tozlayici ¢esitliligi ve bollugunun artmasiyla iyilesen tozlagma hizmetleri (Mendenhall
ve digerleri, 2011).
. Toprak mikrobiyal aktivitesinin ve c¢esitliliginin artmasiyla besin dongiisii ve toprak

sagliginin iyilesmesi (Heiskanen ve digerleri, 2016).

. Biyolojik cesitliligin tampon etkisiyle ¢evresel streslere karst daha fazla direng
(Zavaleta ve digerleri, 2010).

Mahsul Etkilesimleri ve Verim Artist

Polikiiltiir sistemleri, mahsuller arasindaki olumlu etkilesimleri tesvik ederek verimi artirir
(Sircely ve_WRITE: ve Naeem, 2012). Bu etkilesimler sunlar1 igerir:

. Tamamlayici kaynak kullanimi: Farkli mahsuller, besin, su ve 151k gibi kaynaklar: farkl
zamanlarda veya derinliklerde kullanarak rekabeti azaltir ve genel {iiretkenligi artirir (Nair,
2017).
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. Azot fiksasyonu: Baklagiller, atmosferik azotu sabitleyerek topragi zenginlestirir ve
diger mahsullere azot saglar (Carlisle ve digerleri, 2019).

. Zararli ve hastalik baskilanmasi: Bazi1 mahsuller, diger mahsulleri etkileyen zararlilari

uzaklastirir veya hastaliklar1 baskilar, boylece pestisit ihtiyacini azaltir (Liere ve digerleri,
2017).

. Toprak sagliginin iyilesmesi: Farkli kok sistemleri, toprak yapisini, havalanmay1 ve su
sizmasini iyilestirir (Sircely ve Naeem, 2012).

Bagsaril Polikiiltiir Uygulamalarina Iliskin Vaka Calismalar

Polikiiltiir sistemlerinin biyolojik ¢esitliligi ve verimliligi artirdigina dair c¢esitli vaka
caligmalar1 bulunmaktadir. Ornegin, Cin’de musir ile baklagillerin karisik ekimi, misir verimini
%15-20 artirirken azot giibresi kullanimimi %30 azaltmistir (Sircely ve Naeem, 2012). Kosta
Rika’da kahve ve gdlge agaclarinin bulundugu agroforestry sistemleri, yiiksek kus cesitliligini
desteklerken kereste ve diger degerli iirlinler saglamistir (Mendenhall ve digerleri, 2011).
Banglades’teki ev bahgelerinde, ¢esitli mahsuller, agaclar ve hayvanlarin bir arada bulunmasi,
kirsal haneler icin gida giivenligi ve gelir saglamistir (Nair, 2017). Bu 6rnekler, polikiiltiire
dayal1 siirdiiriilebilir ve iiretken tarim ekosistemlerinin potansiyelini gostermektedir.

2.2.1. Ekosistem Tabanh Tarim Uygulamalari
Toprak Saghg Yonetimi

Toprak sagligi, siirdiiriilebilir tarimin temelidir. Ekosistem tabanli toprak sagligi yonetimi,
toprak yapisini, verimliligini ve biyolojik aktiviteyi iyilestirmeyi amaglar. Temel uygulamalar
sunlardir:

. Koruyucu toprak isleme: Anizsiz veya azaltilmis toprak isleme ile toprak yapisini
tyilestirmek, erozyonu azaltmak ve toprak nemini korumak (Melece ve Shena, 2020).

. Ortii bitkileri: Toprag: korumak ve iyilestirmek icin dzel olarak ekilen bitkiler (Melece
ve Shena, 2020). Ortii bitkileri erozyonu &nler, yabani otlar1 baskilar, azot sabitler ve toprak
organik maddesini artirir.

. Kompost ve gilibre yonetimi: Organik atiklarin ve hayvan giibresinin  geri
dontstiiriilmesiyle toprak verimliligini artirmak ve sentetik giibrelere bagimliligir azaltmak
(Carlisle ve digerleri, 2019).

. Mahsul rotasyonu: Toprak sagligini iyilestirmek, zararli ve hastalik dongiilerini kirmak
ve besin dongiisiinii gliglendirmek i¢in farkli mahsullerin rotasyonu (Melece ve Shena, 2020).

Dogal Zararli Kontrol Stratejileri

Ekosistem tabanli tarim, sentetik pestisit kullanimini en aza indirmek i¢in dogal zararl kontrol
stratejilerine odaklanir. Bu stratejiler sunlardir:
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. Faydali boceklerin tesviki: Ugur bocekleri, bagcik kanatlilar ve parazitoid yaban arilart
gibi dogal zararli diismanlari i¢in yasam alani olusturma (Liere ve digerleri, 2017).

. Mahsul c¢esitlendirme: Zararli yasam dongiilerini bozmak ve zararli salginlarini
azaltmak icin farkli mahsullerin ekilmesi (Liere ve digerleri, 2017).

. Karisik ekim: Zararlilar1 uzaklastirmak veya faydali bocekleri ¢ekmek i¢in karigik ekim
sistemlerinin kullanilmasi (Liere ve digerleri, 2017).

. Biyolojik kontrol: Bakteri, mantar veya viriis gibi canli organizmalarin zararlilari
kontrol etmek i¢in kullanilmasi (Liere ve digerleri, 2017).

Su Koruma Teknikleri

Su koruma, 6zellikle su kitlig1 olan bolgelerde siirdiiriilebilir tarim igin kritik 6neme sahiptir.
Ekosistem tabanli su koruma teknikleri sunlardir:

. Su hasadi: Yagmur suyunun toplanmas1 ve daha sonra kullanilmasi i¢in depolanmasi
(Melece ve Shena, 2020).

. Damlama sulama: Suyun dogrudan bitki koklerine iletilmesiyle buharlagma yoluyla su
kaybini en aza indirmek (Melece ve Shena, 2020).

. Malglama: Topragin organik malzemelerle ortiilmesiyle buharlagmay1 azaltmak, yabani
otlar1 baskilamak ve toprak nemini iyilestirmek (Melece ve Shena, 2020).

. Kontur tarimi: Toprak erozyonunu azaltmak ve su sizmasmi artirmak i¢in arazi
konturlarina uygun sekilde mahsul ekimi (Melece ve Shena, 2020).

Yesil Giibreleme Yontemleri

Yesil gilibreleme yontemleri, toprak verimliligini artirmak ve sentetik gilibrelere bagimlilig:
azaltmak icin dogal besin kaynaklarinin kullanilmasini igerir. Bu yontemler sunlardir:

. Ortii bitkileri: Toprak verimliligini iyilestirmek i¢in baklagillerin atmosferik azotu
sabitlemesi (Carlisle ve digerleri, 2019).

. Kompost ve gilibre yonetimi: Organik atiklarin ve hayvan giibresinin geri
donustiiriilmesiyle mahsullere besin saglanmasi (Carlisle ve digerleri, 2019).

. Yesil giibre: Toprak verimliligini artirmak icin taze bitki materyalinin topraga
karistirilmasi (Carlisle ve digerleri, 2019).

. Mikorizal mantarlar: Bitki kokleriyle simbiyotik iliski kuran ve besin alimimi artiran
faydali mantarlarin kullanimi (Heiskanen ve digerleri, 2016).
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2.2. Agroekolojik Yaklasimlarin Cevresel ve Ekonomik Etkileri
2.2.1. Karbon Ayak izi Azaltimi

Agroekolojik yaklasimlar, geleneksel tarima kiyasla karbon ayak izini 6nemli Olgiide
azaltabilir. Sentetik giibre ve pestisit kullanimin1 en aza indirmek, toprak islemeyi azaltmak ve
toprak organik maddesini artirmak, agroekolojik sistemlerin toprakta daha fazla karbon
tutmasini ve sera gazi emisyonlarini azaltmasini saglar (Werling ve digerleri, 2014).

2.2.2. Toprak Mikrobiyolojisi ve Ekosistem Hizmetleri

Agroekolojik uygulamalar, toprak mikrobiyal ¢esitliligini ve aktivitesini artirarak ekosistem
hizmetlerini iyilestirir. Toprak mikroplari, besin dongiisii, ayrisma ve hastalik baskilanmasinda
hayati bir rol oynar. Toprak sagligmi tesvik ederek, agroekolojik sistemler bu hizmetleri
giiclendirir ve tarimin uzun vadeli siirdiiriilebilirligini artirir (Heiskanen ve digerleri, 2016).

2.2.3. Ekonomik Uygulanabilirlik ve Gida Giivenligi

Agroekolojik yaklasimlar, 6zellikle kiiciik 6lgekli ciftciler i¢in ekonomik olarak uygulanabilir
ve gida giivenligine katkida bulunabilir. D1s girdilere bagimlilig1 azaltarak, mahsul ¢esitliligini
artirarak ve ekosistem hizmetlerini giiclendirerek, agroekolojik sistemler ¢iftlik karliligin1 ve
direncini iyilestirir. Calismalar, agroekolojik uygulamalarin verimi artirdigini, girdi
maliyetlerini azalttigimi ve ¢esitli bolgelerde ge¢im kaynaklarini iyilestirdigini géstermistir
(Cipullo, 2020).

2.2.4. Iklim Degisikligine Direnc

Agroekolojik sistemler, geleneksel sistemlere gore iklim degisikligine kars1 daha direnglidir.
Artan biyolojik cesitlilik, 1iyilestirilmis toprak saghigi ve giiglendirilmis su koruma
uygulamalari, bu sistemlerin kuraklik, sel ve diger asir1 hava olaylarina daha 1yi dayanmasini
saglar (2020). Ayrica, agroekolojik uygulamalar, toprakta karbon tutarak ve sera gazi
emisyonlarini azaltarak iklim degisikligini hafifletmeye yardimci olabilir (Melece ve Shena,
2020).

2.3. Agroekolojik Sistemlere Gegiste Zorluklar ve Firsatlar
2.3.1. Bilgi ve Teknoloji Bosluklari

Agroekolojik sistemlere gecisteki temel zorluklardan biri, bilgi ve teknoloji boslugudur.
Ciftgiler, mahsul etkilesimleri, toprak yonetimi, dogal zararl kontrolii ve su koruma teknikleri
hakkinda yeterli bilgiye ve beceriye sahip olmayabilir. Agroekolojik bilgi ve teknolojilerin
gelistirilmesi ve ciftcilere ulastirilmasi igin arastirma ve yayim g¢alismalarina ihtiya¢ vardir
(Miles ve digerleri, 2017).

2.3.2. Politika ve Piyasa Faktorleri

Politika ve piyasa faktorleri, agroekolojik uygulamalarin benimsenmesini engelleyebilir.
Geleneksel tarim genellikle devlet siibvansiyonlari, aragtirma fonlar1 ve piyasa tesvikleriyle
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desteklenirken, agroekolojik yaklagimlar bu tiir desteklerden yoksun olabilir (Miles ve
digerleri, 2017). Agroekolojik tarimi1 desteklemek icin siibvansiyonlar, arastirma fonlar1 ve
piyasa erisimini tesvik eden politikalar gereklidir.

2.4. Agroekolojik Uygulamalari Ol¢eklendirilmesi

Siirdiiriilebilir gida sistemleri i¢in agroekolojik uygulamalarin yayginlastirilmas: 6nemlidir. Bu,
ciftciler, aragtirmacilar, politika yapicilar ve tiiketicileri igeren ¢ok yonlii bir yaklasimi
gerektirir. Temel stratejiler sunlardir:

. Ciftei-ciftci bilgi paylasimi: Cifteilerin deneyimlerini ve bilgilerini aglar ve ¢alistaylar
araciligiyla paylasmalarini tesvik etmek.

. Katilimcr aragtirma: Yerel kosullara uygun agroekolojik teknolojilerin gelistirilmesi ve
uyarlanmasi i¢in ¢iftgilerin aragtirma siirecine dahil edilmesi.

. Politika destegi: Agroekolojik uygulamalari tesvik eden ve uygun piyasa ortami yaratan
politikalarin uygulanmasi.

. Tiiketici farkindali§i: Tiiketicilerin agroekolojik {irlinlerin faydalar1 hakkinda
bilgilendirilmesi ve siirdiiriilebilir tarim1 desteklemeye tesvik edilmesi (Mombach ve digerleri,
2020).

2.4.1. Gelecekteki Arastirma Yonelimleri

Gelecekteki aragtirmalar, agroekolojik sistemlerle ilgili bilgi bosluklarini ve zorluklari ele
almaya odaklanmalidir. Onemli arastirma alanlar1 sunlardir:

. Uzun vadeli ¢aligmalar: Agroekolojik uygulamalarin ekolojik, ekonomik ve sosyal
etkilerini zaman i¢inde degerlendiren uzun vadeli ¢alismalar (Ren ve digerleri, 2017).

. Sistem diizeyinde analiz: Farkli bilesenler arasindaki etkilesimleri anlamak ve en uygun
yonetim stratejilerini belirlemek i¢in agroekolojik sistemlerin manzara diizeyinde analizi.

. Iklim degisikligine uyum: Iklim degisikligine direngli ve etkilerini hafifletmeye
yardimci agroekolojik uygulamalarin gelistirilmesi (2020).

. Sosyo-ekonomik faktorler: Agroekolojik uygulamalarin benimsenmesini etkileyen
sosyo-ekonomik faktorlerin arastirilmasi ve engelleri asma stratejilerinin belirlenmesi (Miles
ve digerleri, 2017).

2.4.2. Analiz ve Sentez
Agroekolojik ve Geleneksel Yaklasimlarin Karsilastirmali Analizi

Agroekolojik yaklagimlar, geleneksel tarim uygulamalarina gore bir¢ok avantaja sahiptir.
Agroekoloji, biyolojik cesitliligi artirir, toprak sagligim iyilestirir, dis girdilere bagimlilig
azaltir ve iklim degisikligine kars1 direnci gii¢lendirir (Funabashi, 2020). Geleneksel tarim, kisa
vadede yiiksek verim elde etse de, cevreyi tahrip edebilir, biyolojik ¢esitliligi azaltabilir ve
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zararlilara, hastaliklara ve iklim degisikligine karsi savunmasizligi artirabilir (Gliessman,
2019). Gida tiretiminin uzun vadeli siirdiirtilebilirligi, agroekolojik yaklasimlara gegise baglhidir
(Perfecto ve Vandermeer, 2008).

2.5.1. Cahismalardan Elde Edilen Bulgularin Entegrasyonu

Coklu c¢aligmalarin bulgulari, agroekolojik uygulamalarin tarimin siirdiiriilebilirligini ve
direncini iyilestirdigini gostermektedir. Polikiiltiir sistemleri biyolojik ¢esitliligi ve verimliligi
artirir (Nair, 2017), ekosistem tabanli toprak sagligi yonetimi toprak verimliligini ve erozyonu
azaltir (Sircely ve Naeem, 2012). Dogal zararli kontrol stratejileri pestisit kullanimini en aza
indirir ve faydali bocekleri korur (Liere ve digerleri, 2017), su koruma teknikleri ise su kullanim
verimliligini artirir (Melece ve Shena, 2020). Bu uygulamalar entegre bir sekilde
uygulandiginda, direngli ve {iretken tarim ekosistemleri yaratir (Funabashi, 2020).

2.5.2. Ortaya Cikan Desenler ve Egilimler

Agroekolojinin gelecegini sekillendiren birka¢c desen ve egilim bulunmaktadir. Biyolojik
cesitliligin ekosistem islevselligi ve tarimsal {retkenlik i¢cin 6nemi giderek daha fazla
taninmaktadir (Liere ve digerleri, 2017). Iklim degisikligine uyum ve hafifletme araci olarak
agroekolojik yaklagimlara ilgi artmaktadir (2020). Daha siirdiiriilebilir ve adil gida sistemlerine
yonelik biiyiliyen bir hareket, tarimsal yonetime daha biitiinciil ve entegre yaklasimlara dogru
bir kaymay1 isaret etmektedir (Funabashi, 2020).

3. TARTISMA

Bu incelemenin bulgulari, tarimsal siirdiiriilebilirlik i¢in 6nemli etkilere sahiptir. Agroekolojik
yaklasimlar, verimlilik, ¢cevresel koruma, sosyal adalet ve ekonomik uygulanabilirlik arasinda
denge kurarak siirdiiriilebilir gida sistemlerine bir yol sunar (Cipullo, 2020). Agroekolojik
uygulamalar1 benimseyerek, ciftciler cevresel etkilerini azaltabilir, ge¢im kaynaklarini
tyilestirebilir ve tarim sistemlerinin direncini artirabilir (Perfecto ve Vandermeer, 2008).

Agroekolojik yaklasimlar, kiiresel gida gilivenligi sorunlarini ele almaya katkida bulunabilir.
Verimi artirarak, mahsulleri c¢esitlendirerek ve ekosistem hizmetlerini giiclendirerek,
agroekolojik sistemler, 6zellikle gelismekte olan iilkelerdeki kiigiik 6lgekli ¢ifteiler igin gida
iretimini ve erisilebilirligini iyilestirebilir (Cipullo, 2020). Ayrica, agroekolojik uygulamalar
gidanin besin kalitesini iyilestirebilir ve daha siirdiiriilebilir diyetleri tesvik edebilir (Mombach
ve digerleri, 2020).

Tarimda temel zorluklardan biri, verimlilik ile ekolojik korumay1 dengelemektir. Agroekolojik
yaklagimlar, ekolojik ilkeleri tarim sistemlerine entegre ederek bu soruna bir ¢dziim sunar
(Veidemane, 2019). Biyolojik cesitliligi, toprak sagligin1 ve dogal zararli kontroliinii tesvik
ederek, agroekolojik sistemler ekosistem hizmetlerini giiclendirirken mahsul verimlerini korur
veya artirir (Funabashi, 2020). Bu entegre yaklagim, tarimda uzun vadeli siirdiiriilebilirlik i¢in
kritik 6neme sahiptir (Perfecto ve Vandermeer, 2008).

4. SONUC
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Bu boliim, agroekolojik yaklagimlarin, 6zellikle polikiiltiir sistemleri ve ekosistem tabanli tarim
uygulamalarinin, tarimin = siirdiiriilebilirligini ' ve  direncini  artirma  potansiyelini
vurgulamaktadir. Agroekolojik sistemler, biyolojik ¢esitliligi artirir, toprak sagligini iyilestirir,
dis girdilere bagimlilig1 azaltir ve iklim degisikligine karsi direnci gii¢clendirir (Funabashi,
2020). Bu yaklagimlar, kiiresel gida giivenligi sorunlarini ele almaya ve verimlilik ile ekolojik
korumay1 dengelemeye katkida bulunur (Cipullo, 2020).

Bu incelemenin bulgularina dayanarak, su 6neriler sunulmaktadir:

. Arastirma, yayim ve egitim yoluyla polikiiltiir sistemleri ve ekosistem tabanli tarim
uygulamalarinin benimsenmesini tesvik etmek (Miles ve digerleri, 2017).

. Agroekolojik tarimi  destekleyen politikalar uygulamak, o©rnegin agroekolojik
uygulamalar i¢in siibvansiyonlar, arastirma fonlar1 ve piyasa tesvikleri saglamak (Miles ve
digerleri, 2017).

. Agroekolojik sistemlerle ilgili bilgi bosluklarini ve zorluklar1 ele almak igin
arastirmalara yatirim yapmak (Ren ve digerleri, 2017).

. Tiiketicileri agroekolojik tirtinlerin faydalart hakkinda bilgilendirmek ve siirdiiriilebilir
tarimi1 desteklemeye tesvik etmek (Mombach ve digerleri, 2020).

Agroekolojik yaklagimlarin gelecegi umut vericidir. Geleneksel tarimin olumsuz etkilerine dair
farkindalik arttikca ve siirdiiriilebilir gida talebi biiylidiikge, agroekoloji kiiresel gida
sistemlerinde daha belirgin bir rol oynayacaktir. Siirekli arastirma, politika destegi ve ¢iftci
benimsemesiyle, agroekolojik yaklasimlar daha stirdiiriilebilir, direngli ve adil gida sistemleri
yaratilmasina katkida bulunabilir (Perfecto ve Vandermeer, 2008).
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OZET

Stirdiiriilebilir tarim, gida giivenligini saglamak ve dogal kaynaklar ile ekolojik dengeyi
korumak amac1 giiden biitiinciil bir yaklagimdir. Ancak, bitki koruma amagh kullanilan sentetik
pestisitler giderek artan bir tehdit olusturmaktadir. Bu baglamda, siirdiiriilebilir tarim
uygulamalari i¢in pestisit kullanim bilgisi yaninda ¢evre bilinci ve duyarliligi da gerekmektedir.
Bu c¢alisma, ekonomisi biiylik Ol¢lide tarima dayali olan Mardin ilinde ciftcilerin pestisit
kullanimina iligkin bilgi, tutum ve algilarin1 degerlendirerek mevcut durumu ortaya koymayi
amaglamaktadir. Arastirma, 2025 yilinda Mardin’in Artuklu ilgesinde tarimsal iiretim yapan
360 ciftci ile yiiz yiize gergeklestirilen anket verilerine dayali olarak yapilmistir. Orneklem,
Mardin’in Artuklu ilgesindeki ciftcilerden basit tesadiifi 6rnekleme metodu ile segilmistir.
Ankette toplamda 37 soru sorulmustur. Katilimer ciftcilerin %28.1°1 45-54 yas araliginda,
%64.3'i ilkokul-ortaokul mezunu, %44’ disiik gelirli ve %31.5’1 11-20 yil ¢ifteilik
deneyimine sahip oldugu belirlenmistir. Elde edilen veriler, SPSS programinda frekans ve
ylizde dagilimlari ile analiz edilmistir. Analiz sonuclarina gore, cift¢ilerin %83.1°1 zararlilarla
miicadelede kimyasal yontemleri tercih etmekte; %95.0°1 pestisitlerin son kullanma tarihlerine
dikkat etmekte; %92.8’1 kullanim 1ile ilgili talimatlara dikkat etmektedir. Ayrica, %38.7’sinin
pestisit kaplarini yakarak imha ettigi, %88.5’inin pestisitlerin insan sagligina zararl oldugunu
distindiigli ve %61.2°sinin kullanim sonras1 artan pestisitlerin ve ilaglama tankinin
temizlenmesinde olusan pestisitli suyu bos bir araziye piiskiirtmekte oldugu belirlenmistir.
Cifteilerin %71.7’si Uirettikleri tarimsal {iriinlerde besin degerinin dnemli oldugunu belirtirken,
%40.9’u kalintisiz iiretime Oncelik verilmesi gerektigini diistinmektedir. Ayrica, %73.3’l
tiretilen tarim trilinlerinin eskiye gore daha kotii durumda oldugunu ifade etmekte; %83.8°1
pestisit kullaniminda bilgi kaynagi olarak zirai ilag bayilerine bagvurmakta ve %70.8°1 ilaglama
zamanini belirlemede ziraat miihendislerine danismaktadir. Bununla birlikte, ¢iftcilerin 6nemli
bir kismimin pestisit uygulamalar1 sirasinda koruyucu ekipman kullaniminda yetersizlik
gosterdigi tespit edilmistir. Sonug olarak, elde edilen bulgular ¢iftgilerin siirdiiriilebilir tarimin
onemli bir unsuru olan gida gilivenligi konusunda duyarlilik tasidigini, ancak pestisit
uygulamalarinda saglik ve cevre riskleri a¢isindan biling eksikliklerinin devam ettigini
gostermektedir. Bu durum, siirdiiriilebilir tarimin saglanabilmesi i¢in ¢iftcilere yonelik egitim,
kontrol ¢aligmalar1 ve yayim hizmetlerinin artirtlmasi gerektigini ortaya koymaktadir.

Anahtar kelimeler: Cevresel duyarlilik, gida giivenligi, pestisit, siirdiiriilebilir tarim
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THE FEASIBILITY OF SUSTAINABLE AGRICULTURE: PESTICIDE USE AND
FARMER PERSPECTIVES - A CASE STUDY OF MARDIN PROVINCE

ABSTRACT

Sustainable agriculture is a holistic approach aimed at ensuring food security while preserving
natural resources and ecological balance. However, the increasing use of synthetic pesticides
poses a growing threat. In this context, sustainable agricultural practices require not only
knowledge about pesticide usage but also environmental awareness and sensitivity. This study
aims to assess farmers' knowledge, attitudes, and perceptions regarding pesticide use in the
agriculturally dependent Mardin province. The research was conducted based on survey data
collected through face-to-face interviews with 360 farmers engaged in agricultural production
in the Artuklu district of Mardin in 2025. The sample was selected using simple random
sampling from farmers in the Artuklu district. A total of 37 questions were asked in the survey.
It was determined that 28.1% of the participating farmers were in the age range of 45-54, 64.3%
had completed primary or secondary education, 44% were low-income, and 31.5% had 11-20
years of farming experience. The obtained data were analyzed using frequency and percentage
distributions in the SPSS program. According to the analysis results, 83.1% of farmers preferred
chemical methods for pest control; 95.0% paid attention to the expiration dates of pesticides;
and 92.8% adhered to usage instructions. Additionally, it was found that 38.7% of them
incinerated pesticide containers, 88.5% believed that pesticides were harmful to human health,
and 61.2% sprayed pesticide-contaminated water, generated during the cleaning of application
tanks, onto vacant land after usage. Furthermore, 71.7% of farmers indicated that the nutritional
value of the agricultural products they produced was important, while 40.9% believed that
priority should be given to residue-free production. Additionally, 73.3% expressed that the
quality of produced agricultural products was worse compared to the past; 83.8% referred to
agricultural chemical dealers as a source of information regarding pesticide use, and 70.8%
consulted agricultural engineers to determine the timing of pesticide applications. However, it
has been identified that a significant portion of farmers showed inadequacies in the use of
protective equipment during pesticide applications. In conclusion, the findings indicate that
farmers are sensitive to food security, which is a crucial element of sustainable agriculture, but
there are still gaps in awareness regarding health and environmental risks associated with
pesticide applications. This situation highlights the need for increased education, monitoring
efforts, and extension services for farmers to ensure sustainable agriculture.

Keywords: Environmental sensitivity, food security, pesticide, sustainable agriculture
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TARIM ARAZILERINDE KADASTRO CALISMALARININ ONEMI
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OZET

Tarim arazileri, hem gida giivenligi hem de kirsal kalkinma agisindan kritik 6neme sahiptir.
Ancak miilkiyetin net olarak belirlenememesi, hisseli tapular, sinir anlagsmazliklar1 ve miras
sorunlart tarimsal iiretimin verimliligini olumsuz etkilemektedir. Bu noktada kadastro
caligmalari, arazilerin hukuki ve teknik durumunu kayit altina alarak tarimsal siirdiirtilebilirligi
desteklemektedir. Bu calismanin amaci, Tiirkiye’de tarim arazilerinde yiiriitiillen kadastro
calismalarinin 6nemini, kadastro faaliyetlerinin tarimsal {retim verimliligine, miilkiyet
giivencesine, kirsal kalkinmaya ve siirdiiriilebilir arazi yonetimine katkilarmi
degerlendirmektir. Ayrica, kadastro ¢alismalarinin karsilastig1 sorunlar ve mevcut uygulamalar
ele alinarak ¢oziim Onerileri ortaya koymaktir. Tarim arazilerinde yiiriitiillen kadastro
caligmalar1, miilkiyetin netlesmesini saglayarak ¢iftcilere glivence vermekte ve yatirim istegini
artirmaktadir. Parsel sinirlarinin belirlenmesi, arazi toplulastirmay: kolaylastirmakta, plansiz
parcalanmay1 onlemekte ve tarimsal faaliyetlerde verimliligi ylikseltmektedir. Ayrica, hak ve
tasarruflarin resmiyet kazanmasi hukuki giivenligi giiclendirmekte, miras ve ortaklik kaynakli
anlagmazliklarin ¢6zlimiinii kolaylastirmaktadir. Tarim kredileri, destekler ve yatirimlar i¢in
temel olusturan kadastro kayitlar1 kirsal kalkinmayi tesvik ederken, arazilerin kayit altina
alinmasi da siirdiiriilebilir kullanimin planlanmasina ve ¢evresel sorunlarin 6nlenmesine katki
saglamaktadir. Sonu¢ olarak, tarim arazilerinde yiiriitillen kadastro calismalari, hukuki
giivenlik, tiretim verimliligi, kirsal kalkinma ve siirdiiriilebilirlik agisindan hayati bir 6neme
sahiptir. Bu caligsmalar, tarimsal iiretimin gelecegini giivence altina alirken ayn1 zamanda dogal
kaynaklarin korunmasina da katkida bulunmakta ve kirsal alanlarda siirdiiriilebilir bir
kalkinmanin temelini  olusturmaktadir. Tarim arazilerinde kadastro caligmalarinin
tamamlanmas1 ve giincel tutulmasi, miilkiyet gilivencesini saglayarak kirsal kalkinmay1
desteklemelidir. Ayrica, arazi yonetimi siireclerinde kadastro verilerinin etkin kullanimi tesvik
edilerek tarimsal verimlilik ve siirdiiriilebilirlik artirilmalidir.

Anahtar Kelimeler: Kadastro uygulamalari, miilkiyet glivencesi, arazi yonetimi, tarimsal
verimlilik, kirsal kalkinma.
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THE IMPORTANCE OF CADASTRAL PRACTICES IN AGRICULTURAL LANDS
ABSTRACT

Agricultural lands are of critical importance for both food security and rural development.
However, the inability to clearly determine ownership, shared deeds, boundary disputes, and
inheritance issues negatively affect the productivity of agricultural production. In this respect,
cadastral surveys support agricultural sustainability by recording the legal and technical status
of land. The purpose of this study is to evaluate the importance of cadastral surveys conducted
on agricultural lands and the contributions of cadastral activities to agricultural production
efficiency, property security, rural development, and sustainable land management in Tiirkiye.
Additionally, it aims to address the problems encountered in cadastral surveys and current
practices, and to propose solutions. Cadastral studies conducted on agricultural land provide
assurance to farmers by clarifying ownership and increase investment demand. The
determination of parcel boundaries facilitates land consolidation, prevents unplanned
fragmentation, and increases efficiency in agricultural practices. Furthermore, the formalization
of rights and entitlements strengthens legal certainty and facilitates the resolution of inheritance
and partnership-related disputes. Cadastral records, which form the basis for agricultural loans,
subsidies, and investments, promote rural development, while the registration of land also
contributes to the planning of sustainable use and the prevention of environmental problems. In
conclusion, cadastral practices conducted on agricultural lands are of vital importance in terms
of legal security, production efficiency, rural development, and sustainability. These practices
not only secure the future of agricultural production but also contribute to the conservation of
natural resources and form the basis for sustainable development in rural areas. The completion
and updating of cadastral practices on agricultural land should support rural development by
ensuring property security. Besides, the effective use of cadastral data in land management
processes should be encouraged to increase agricultural productivity and sustainability.

Keywords: Cadastre practices, property security, land management, agricultural productivity,
rural development.

1.Giris

Tirkiye’de tarim, stratejik neme sahip bir sektordiir. Tarim arazileri yalnizca gida iiretiminin
degil; yakit, lif ve ekosistem hizmetlerinin de temel kaynagini olugturmaktadir. Kiiresel dlcekte
enerji kalorilerinin yaklasik %901, protein ve yag ihtiyacinin ise %801 tarim arazilerinden
karsilanmaktadir (Viana ve ark., 2022). Bu nedenle tarim arazilerinin siirdiirtilebilir kullanima,
gida giivenliginin temini kadar ekonomik ve ¢evresel dengelerin korunmasi agisindan da kritik
onemdedir. Siirdiriilebilir tarim uygulamalar1 mevcut arazilerin verimliligini artirarak yeni
alanlarin agilmasina duyulan ihtiyaci azaltmakta ve ¢evresel baskilarin hafifletilmesine katki
saglamaktadir (Anonim, 2024). Ancak Tiirkiye tariminda yapisal sorunlar uzun siiredir devam
etmektedir. Tarim topraklarinin miras yoluyla parcalanmasi, sulamanin yetersizligi, dogal
kosullara bagimli iiretim ve mekanizasyon eksiklikleri tiretim verimliligini sinirlandirmaktadir
(Anonim, 2025). Isletme biiyiikliiklerinin kiiciik kalmasi, miras yoluyla par¢alanma ve sanayi,
turizm 1ile altyapr yatirimlarmin yarattigi baskilar arazilerin bolinmesini hizlandirmaktadir
(Sayilan, 2014; Balc1 & Giin, 2023; Kiisek ve ark., 2023; Altiirk & Konukgu, 2020; Baser,
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2024). Bu parcali yap1 ve miilkiyet belirsizlikleri ¢iftgilerin araziye yatirim yapma istegini
azaltmakta, kirsal altyapi eksiklikleri ise yatirimlar1 daha da sinirlamaktadir. Uluslararasi
arastirmalar da benzer sekilde, miilkiyet giivencesi eksikliginin tarimsal verimliligi
diistirdligiinii ve yatirimlar1 olumsuz etkiledigini gostermektedir (IFAD, 2024). Dolayisiyla
tarimin stirdiiriilebilirligi, yalnizca iiretim tekniklerinin gelistirilmesine degil, ayn1 zamanda
giiclii bir kadastro ve miilkiyet sisteminin varligina da baghdir.

Kadastro, topragin, arsanin ve arazinin hukuki ve geometrik durumlarini belirleyen, miilkiyet
hakkin1 giivence altina alan ve mekansal planlama stireglerinin temelini olusturan bir sistemdir.
Tarihsel olarak toplumlarin ihtiyaglar1 ve siyasal yapilarindaki degisimlere bagli olarak farkli
islevler iistlenmistir (Ozen, 1971). Tiirk Medeni Kanunu’na (4721) gére kadastro, tasinmazlarin
siirlarini arazi ve harita iizerinde belirleyerek hukuki durumlarini tespit etmek, tapu sicilini

olusturmak ve mekansal bilgi sistemlerinin altyapisini saglamak amaciyla yiiriitilmektedir
(TKGM, 2005).

Tiirkiye’de kadastro faaliyetleri ilk kez 1912 tarihli Emvali Gayrimenkulesin Tahdit ve Tahriri
Hakkindaki Muvakkat Kanun ile baslamis, ancak I. Diinya Savasi nedeniyle kesintiye
ugramistir. 1934°te cikarilan 2613 sayili Kadastro ve Tapu Tahriri Kanunu ile tapusuz
tasinmazlarin kayd: ve kadastral haritalarin yapilmasi yasal bir zemine oturtulmustur
(Ugakcioglu, 2008). Cumhuriyetin ilk yillarinda 1925 tarihli 658 say1l1 Kadastro Yasasi ve 1926
Medeni Kanunu, miilkiyet kavramini modern hukuk sistemine entegre etmis ve kadastroya yeni
bir boyut kazandirmistir (Koktiirk, 2009). Uluslararas: diizeyde de kadastro, ekonomik, sosyal
ve Kkiiltiirel gelismenin temel araglarindan biri olarak kabul edilmektedir. Uluslararasi
Kadastrocular Birligi (FIG), kadastroyu miilkiyet haklarimin korunmasini, seffafligi ve
toplumsal gelismeyi destekleyen bir bilgi sistemi olarak tanimlamaktadir (Anonim, 2006).
Kadastro 2014 Raporu ise kadastronun yalnizca sinir belirleme isleviyle sinirli olmadigini;
tasinmazin biiyiikligii, degeri, haklar1 ve kisitlamalarin1 da iceren kapsamli bir envanter
oldugunu vurgulamaktadir (Tiili, 2013).

Baslangicta vergi toplamak amaciyla gelistirilen kadastro, zamanla miilkiyet ihtilaflarinin
¢ozlimiinde, planlama ve kalkinma politikalarinin uygulanmasinda vazgegilmez bir arag haline
gelmistir (Erkan, 1991). Gilinlimiizde tarim arazilerinin siirdiiriilebilir yonetimi, gida giivenligi
ve ekonomik kalkinma agisindan da kadastro sisteminin islevselligine baglidir. Bu baglamda
kadastro, hem bireysel miilkiyet haklarinin korunmasin1 hem de devletin arazi politikalarinin
uygulanmasini saglayan kritik bir mekanizmadir.

Son yillarda teknolojik gelismelerle birlikte iic boyutlu kadastro kavrami giindeme gelmis,
taginmazlarin {izerindeki haklarin ve kisitlamalarin daha giincel ve dogru yonetimine olanak
saglamistir (Doner & Biyik, 2022). Boylece kadastro, yalnizca hukuki bir islem degil, ayni
zamanda siirdiiriilebilir kalkinma, mekansal planlama ve arazi yonetimi i¢in temel bir arag
haline gelmistir. Tiirkiye’de kadastro ¢alismalarinin tarihsel gelisimi, Osmanli’dan
Cumhuriyet’e gegiste 6zel miilkiyete dayali toprak rejiminin kurulmasiyla ivme kazanmis,
giiniimiizde ise tarim arazilerinin korunmasindan kentlesme politikalarina, vergi sisteminden
mekansal bilgi altyapisina kadar ¢ok yonlii bir stratejik islev listlenmistir (Anonim, 2011).
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Bu calismanin amaci, Tiirkiye'de tarim arazileri iizerinde yapilan kadastro caligsmalarinin
Onemini ve kadastro faaliyetlerinin tarimsal iiretim verimliligine, miilkiyet giivenligine, kirsal
kalkinmaya ve siirdiiriilebilir arazi yonetimine katkilarin1 degerlendirmektir.

2. Kadastro ve Miilkiyetin Onemi

Miilkiyet, bireylere topragi kullanma hakki tantyan yasal bir hak olmasinin yani sira, toplumlara
cesitli sorumluluklar yiiklemektedir. Sahiplilik ilkesinin yani sira sorumluluk ve sinirlilik
ilkeleri ile kamusal haklarin bireysel haklarin iizerinde oldugu yasalarca vurgulanmaktadir; bu
durum, miilkiyete konu taginmazlarin degisimlerinin ve ¢evresel etkilerinin dikkate alinmasi
gerekliligini ortaya koymaktadir (HKMO, 2019). Arazi, tarih boyunca toplumlarin ekonomik
ve sosyal temeli olmasinin yam sira kiiltiirel ve duygusal baglarin olugsmasina da katki
saglamistir (FIG, 1999). Kadastro tabanli ve disiplinler arasi arazi yonetimi, hem kentsel hem
de kirsal alanlarda ekonomik ve sosyal gelisimi desteklemekte; arazi miilkiyeti ve haklari, arazi
degeri, arazi kullanimi1 ve arazi kalkinmasini igeren dort sistemin bileskesi ile bu siireci
saglamaktadir (Enemark, 2005).

Arazi lizerinde yapilan yatirimlar, bir iilkenin ekonomik gelisimini dogrudan etkiler. Saglikl
kadastro verileri, biiyiik projelerin (kamulastirma, karayolu, sulama, turizm vb.) uygulanmasin
kolaylastirmakta, proje kararlarinin dogrulugunu artirmakta ve yatirrm maliyetlerini
diisiirmektedir. Kayitlar giivenilir ve giincel olmadiginda, tasinmazlarin degerleri {izerinden
gerceklestirilen islemler aksamakta ve ekonomik kayiplara yol a¢gmaktadir (Koktirk &
Bakirtag, 2009). Miilkiyet haklarinin iyi tanimlanmasi ve korunmasi, kaynaklarin verimli
kullanilmasii saglayarak rekabetten toplumsal fayda elde edilmesine olanak tanir; aksi

durumda bireyler, haklarin elde edilmesi i¢in diger kaynaklarin1 harcamak zorunda kalir (Oguz,
2003).

Tarim agisindan da kadastro ve miilkiyet haklar1 kritik 6neme sahiptir. Tarim, ekonomik
kalkinmanin temel sektorlerinden biri olup, besin liretimi ve diger sektdrlere hammadde
saglamasi ile ekonomiye yon vermektedir (Solmaz, 2007). Miilkiyet haklar1 net bir sekilde
tanimlanmadiginda, ciftciler ortak miilkiyete agik arazilerde uzun vadeli yatirimlar yapma
konusunda isteksiz davranmakta ve bu durum tarim arazilerinin verimli kullanimini olumsuz
etkilemektedir (Oguz, 2003). Tapu kayitlari, arazi kullannommin ve miilkiyetinin
belirlenmesinde en giivenilir delil olarak, yatirim giivenligi ve kredi olanaklari agisindan 6nem
tagimaktadir (EU, 2004).

Kadastro, ¢evresel risklerin yoOnetilmesinde de O©nemli bir aractir. Tiirkiye’de kirsal
yerlesimlerin plansiz, dagiik ve engebeli araziler lizerinde kurulmasi, dogal afet risklerini
artirmaktadir (DPT, 2006). Kadastro yapilmis olsun ya da olmasin, yangin, sel ve heyelan gibi
afetler sonras1 miilkiyet siirlarinin yeniden tespit edilmesi gerekebilir ve bu goérev Tapu ve
Kadastro Genel Miidiirliigi tarafindan yiiriitilmektedir (Tlides & Biyik, 2001).

Tarihsel olarak bakildiginda, kadastro ve miilkiyet haklari, toplumsal gelisimle paralel olarak
evrilmis; kapsami, hedefleri ve ilkeleri toplumun ihtiyaglarina gore sekillenmistir. Miilkiyet
haklari, sosyal ve politik bir giivence niteligi tasimakta ve bireylerin ekonomik kararlarinda
etkili olmaktadir. Giivenilir miilkiyet kayitlarinin olmamasi, 6zellikle degisim siirecindeki
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tilkelerde yabanc1 yatirimcilarin tereddiit yagsamasina yol agar; bu nedenle giiglii yasal ve politik
temeller gereklidir. Geleneksel kadastral sistemler,
desteklemek i¢in uzun yillardir kritik bir arag olarak islev gormektedir (FIG, 1999).

arazi piyasasinin giivenilirligini

Tapu ve Kadastro Genel Midiirliigi (TKGM) verilerine gore, Tiirkiye’deki 52.325 birimden
52.055’inin kadastrosu tamamlanmis olup, kadastro tamamlanma orant %99,48 olarak
gerceklesmistir. Illere gore yapilan degerlendirmelerde, 54 ilde tiim birimlerin kadastro
islemlerinin tamamlandigi, 27 ilde ise bazi sorunlu birimler tespit edildigi goriilmektedir.
Kadastrosu yapilamayan bu sorunlu birimlerin toplam sayis1 270 olup, en fazla sorunlu birim
sirastyla Sirnak’ta 44, Van’da 36 ve Diyarbakir’da 33 olarak kaydedilmistir. Ayrica, Tiirkiye
genelinde TAKBIS kayitlarma gore, 25 Haziran 2025 tarihi itibartyla toplam 59.287.257 parsel
ve 24.740.226 bagimsiz bolim bulunmaktadir (TKGM). Bu veriler, iilke genelinde kadastro
caligmalarinin biiyiik 6l¢iide tamamlandigini ve taginmaz miilkiyet bilgilerinin giivenilir bir veri
tabani olugturacak diizeye ulastigini1 gostermektedir.

Tablo 1. Tiirkiye geneli kadastro durumu

Kadastro - Kadastro _
. . Sorunlu birim Sorunlu birim
Birim sayisi tamamlanan savisy tamamlanma iizdesi (%)
birim sayisi y yiizdesi (%) y °
52 325 52 055 270 99.48 52.00
Toplam Kesin Gegcici Iyilestirilmis
parsel sayisi Taﬁn;g:;!a;g /rr;a koordinat koordinat koordinat
(milyon) y ° yiizdesi (%) | yiizdesi (%) adedi
59.4 99.85 73.98 24.74 758 150

Kaynak: TKGM, 2023a

TKGM’nin 2020-2024 yillar1 arasindaki faaliyetlerinde belirgin bir artis ve ¢esitlenme
yasanmustir. Parsel bazli islemlerde ozellikle yenilenen parsel sayisinda dalgali bir seyir
izlenmektedir. 2020 yilinda yaklasik 2 milyon olan parsel yenileme islemleri, 2021 ve 2022
yillarinda 3 milyonun iizerine ¢ikarak 6nemli bir artis géstermis, ancak 2023’te ciddi bir diisiis
yasanmistir. 2024 yilinda ise 4,5 milyonun iizerinde yenileme ile donemin en yiiksek rakamina
ulasilmistir. Bu dalgalanmalar, projelerin uygulama yogunlugundaki degisimlerden, biitce ve
kurumsal onceliklerden kaynaklanmis olabilir. Parsel bazli iglemler i¢inde 2B kadastrosu ve
giincelleme ¢alismalar1 2023 yilindan itibaren giindeme gelmis, 2024 yilinda ise iki kattan fazla
artarak hiz kazanmistir. Orman kadastrosu ve diizeltme ¢alismalarinin ise oldukga sinirli bir
alanda ytirtitiildiigii, buna ragmen 2024 yilinda artis kaydedildigi goriilmektedir. Alan bazli
islemlerde de benzer bir gelisim s6z konusudur. Tescilsiz alanlarin tespitinde belirtilen yillarda
dalgalanma yasanmis, 2024 yilinda 642 bin hektar ile en yiiksek seviyeye ulasilmistir. Ozellikle
3B sehir modelleri ve ortofoto harita iiretimi i¢in yapilan ¢caligsmalar dikkat ¢ekmektedir. 2020
yilinda 6 bin km? seviyesinde olan havadan goriintiileme alani, 2024 yilinda yaklasik 62 bin
km?’ye c¢ikarak on kat artmistir. Bu durum, dijitallesme, sehir planlama ve akilli sehir
uygulamalarina verilen 6nemin giderek arttigini1 gostermektedir. Ayrica 2024 yilinda ilk kez
ylzol¢iim hatalarinin diizeltilmesine yonelik ¢alismalar yapilmis ve 130 bin hektar1 agkin bir
alanda iyilestirme gergeklestirilmistir. Genel olarak degerlendirildiginde, TKGM nin 2020-
2024 doneminde hem islem hacmini hem de faaliyet ¢esitliligini artirdigr goriilmektedir.
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Ozellikle 2024 yili, parsel yenileme, tescilsiz alan tespiti ve 3B modelleme calismalari
bakimindan 6ne ¢ikmakta; kurumun teknolojik yeniliklere ve arazi yonetiminde dogrulugun
artirilmasina agirlik verdigini ortaya koymaktadir (Tablo 2).

Tablo 2. Yillara gére TKGM tarafindan yapilan igslemler (2020-2024)

Grup Yapilan islemler 2020 yilh | 2021 yaln | 2022 yili | 2023 yili | 2024 yili
(adet) (adet) (adet) (adet) (adet)
Yenilenen Parsel sayis1 | 1.955.648 | 3.204.654 | 3.757.958 | 1.771.788 |4.585.579
2B
Parsel | kadastrosu/giincellemesi --- --- --- 22.406 53.656
bazh |c¢alismalari
Orman
kadastrosu/diizeltme --- - - 139 344
calismalari
Tespiti yapilan tescilsiz | y54 615 | 554074 |415.034,69(181.062,54 | 642.930
alan miktar1 (hektar)
3B sehir modelleri
ortofoto harita tiretimi
Alan | amacli havadan goriintii | 6342 | 6.035 | 11.177 | 15.881,32 |62.596,57
bazht | ;i yapilan alan
miktar1 (km?)
Yiizol¢iim hatalarinin
diizeltilmesi (%10 tizeri) 130.715
Kaynak: TKGM, (2020-2025)

3. Tarim Arazilerinde Kadastro Calismalari

Tiirkiye’de tasinmaz sinirlarinin, miilkiyetinin ve hak-yiikiimliliiklerin korunmasinin temel
giivencesi, tiizel ¢ergevede sekillendirilmis bir kadastro sistemidir. Arazi yonetimi, 6zellikle
yerel Olcekte planlama, toprak diizenleme, tasinmaz piyasasinin yonlendirilmesi, taginmaz
projelerinin gelistirilmesi ve tarimsal destekleme uygulamalarinda, dogru, hizli, giivenilir ve
kapsamli bilgiler sunan bir kadastral sisteme ihtiyac duymaktadir (Demir & Giir, 2006).
Kadastro ve arazi yonetim sistemleri, topraga bagli sosyal esitligin saglanmasi, ekonomik
biiylimenin desteklenmesi ve ¢evrenin korunmasi gibi politika hedeflerinin uygulanabilmesi
icin temel altyapiy1 saglar ve bu problemlerin ¢éziimiine imkén tanir. Arazi yonetiminde baglica
bes fonksiyon One ¢ikmaktadir: arazi miilkiyetinin korunmasi (tapu-kadastro ve miilkiyet
haklar1), arazi kullaniminin planlanmasi ve politikalarin belirlenmesi (kent-kir planlamast),
arazi gelistirme siire¢lerinin uygulanmasi ve izlenmesi (imar ve denetim), tasinmazlarin deger
tespitleri ve degerleme haritalarinin hazirlanmasi, ve arazi bilgi altyapisinin olusturulmasi
(Arazi/Kent/CBS veri tabanlar1) (Sener, 2016). Bu kapsamda kadastro, tarim arazilerinin
yonetiminde ve kirsal kalkinma hedeflerine ulagsmada stratejik bir ara¢ olarak kritik 6neme
sahiptir.

Kadastro, tarimsal iireticiler ve ciftciler i¢cin arazi miilkiyetinin belirlenmesi, kullanim
haklarinin giivence altina alinmasi ve ekonomik stirdiiriilebilirligin saglanmasi agisindan kritik
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bir rol oynamaktadir. Tarim sektoriinde faaliyet gosteren ciftcilerin verimli liretim yapabilmesi
icin miilkiyet haklarinin netlesmesi, arazi toplulastirma projelerinin uygulanmasi ve devlet
desteklerine erisimin kolaylastirilmasi gerekmektedir (3402 sayili Kanun, Ama¢ Madde 1).
Tarim arazilerinden yeterince faydalanamamanin sonucu olarak tarimsal iiriinlerin maliyetleri
artmakta, teknoloji istenen seviyede kullanilamamakta, hedeflenen verim alinamamakta, su
kullanim etkinligi diismekte, liretimdeki emegin verimlili§i azalmakta, yeni yatirimlar igin
yeterli sermaye birikiminde giicliikler yasanmakta ve sonucta planlanan iiretim hedeflerine
erisilemeyerek tarim {iriinleri arz giivenligi zarar gérmektedir. Bu durum, tarim iriinleri arz
giivenliginin arazi politikalan ile desteklenmesini ve gii¢clendirilmesini zorunlu kilmaktadir
(Inan, 2025). Bu cercevede kadastro, gesitli tarimsal projelerde temel altyap: olarak gorev
yapmaktadir. Bunlar arasinda arazi toplulastirma projeleri, sulama ve su yonetimi projeleri,
kirsal kalkinma ve tarim destek projeleri, organik tarim ve sdzlesmeli {iretim projeleri, kirsal
konut ve tarim iscileri i¢in yerlesim projeleri ile erozyon ve arazi koruma projeleri yer
almaktadir. Kadastro, bu projelerin planlanmasi, uygulanmasi ve izlenmesinde giivenilir veri
ve hukuki altyap1 saglayarak tarimsal tiretimin siirdiiriilebilirligine dogrudan katki sunmaktadir.

1961-2003 yillar1 arasindaki yaklagik 40 yillik donemde yalnizca 450 bin hektar alanda
toplulastirma ¢aligmasi1 yapilmistir. Buna karsin 2003-2022 yillart arasinda, yani yaklasik 20
yilda 5,9 milyon hektar alanda toplulastirma gergeklestirilmistir. Bu durum, 2003 sonrasi
donemde arazi toplulastirma ¢alismalara verilen 6nemin ve uygulama hizinin katlanarak
arttigin1 gostermektedir. Onceki 40 yilda yapilan ¢alismalarin yaklasik 13 kati bityiikliigiinde
bir alan, sonraki 20 yilda toplulagtirilmistir. Bu fark, hem kirsal kalkinma politikalarinda arazi
toplulagtirmasinin 6ncelikli hale geldigini hem de kurumsal kapasite ve yasal diizenlemelerle
stireclerin hizlandigin1 ortaya koymaktadir.

Tablo 3. Arazi toplulastirma ¢alismalarinin tarihsel gelisimi

Alan (ha)
1961-2003 2003-2022
450.000 5.9 milyon
Kaynak: TKGM, 2023

4. Sonuc ve Oneriler

Kadastro ve tapu hizmetleri, kentlesme ve imar uygulamalari, kamulastirma, arsa ve arazi
diizenlemesi, yerylizii ile iliskili miihendislik projelerinin hazirlanmas: ve uygulanmasi,
toplumsal, turistik ve ekonomik planlama gibi toprakla ilgili tiim tasarim ve uygulamalarin
temel altyapisini olugturmaktadir. Bu nedenle, tiim kamu kurum ve kuruluslarinin bu bilgi ve
belgelere erisimini saglamak, topraktan diizenli ve verimli bir sekilde yararlanmak,
kamulastirma, emlak vergisi ve alim-satim harclarindan etkin bigimde yararlanmak, tasinmaz
degerleme islemlerini yiiriitmek ve izlemek, topraga iliskin planlamalara altlik olusturmak
kritik oneme sahiptir. Tapu ve kadastro bilgi ve belgelerinin iretilmesi, arsivlenmesi ve
giincellenmesi; hizmetlerin kendi kendini finanse edebilecek bir yapida diizenlenmesi;
tasinmazlardan vergi ve harg¢ alinabilmesi; miilkiyet ve sinir anlasmazliklarinin ¢oziimii; bilgi
teknolojileri destekli mekansal boyutlu Tapu Kadastro Bilgi Sistemi’nin olusturulmasi ve Tiirk
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Medeni Kanunu’nda 6ngoriilen siir giivenligini saglayacak yer kontrol noktalariin kurulmasi
ve silrdiiriilmesi, tasinmazlar1 devlet giivencesi altina alarak miilkiyet hakkinin giivenligini
saglamaktadir. Kadastro, taginmazlarin sinirlarinin belirlenmesi, tescili ve haritalanmasi
islemlerini kapsayan teknik ve hukuki bir slire¢ olup, miilkiyet sisteminin temelini
olusturmaktadir. Ozellikle tarim ekonomisi agisindan kritik dneme sahiptir. Tiirkiye gibi genis
kirsal alanlara ve yogun tarimsal faaliyete sahip iilkelerde, kadastro sisteminin saglikli islemesi,
tarimsal verimlilikten kirsal kalkinmaya kadar pek ¢ok alani dogrudan etkilemektedir. Sonug
olarak, kadastro yalnizca miilkiyetin belirlenmesiyle sinirlt olmayan; tarim basta olmak iizere
bir¢ok sektorii dogrudan etkileyen stratejik bir aractir. Tiirkiye’de kadastro ¢aligmalarinda
onemli ilerlemeler kaydedilmis olsa da, giincelleme eksiklikleri, teknolojik yetersizlikler ve
toplumsal biling gibi alanlarda halen gelismeye ihtiyag vardir.

Tarim arazilerinde kadastro ve miilkiyet glivenliginin saglanmasi, tarimsal verimlilik, kirsal
kalkinma ve siirdiiriilebilir arazi yonetimi agisindan kritik dneme sahiptir. Bu baglamda,
uygulanabilecek politika 6nerileri sunlardir:

1. Kadastro ¢alismalarinin tamamlanmas ve giincel tutulmasi: Kadastro verilerinin glivenilir
ve erisilebilir hale getirilmesi, miilkiyet haklarinin korunmasii saglayarak ciftcilerin ve
yatirnmcilarin giivenle hareket etmesine imkéan taniyacaktir. Sorunlu parsellerin tespiti ve
¢ozimi i¢in TKGM, yerel yonetimler ve ilgili kurumlar arasinda koordinasyon
giiclendirilmelidir.

2.Toplulastirma ve parselasyon politikalarimin etkin uygulanmasi: Tarim arazilerinin
par¢alanmasinin onlenmesi, liretim verimliliginin artirilmas: ve tarimsal desteklerin kadastro
verileriyle iliskilendirilmesi 6nemlidir. Sulama, erozyon kontrolii, organik tarim ve sézlesmeli
tretim gibi siirdiiriilebilir tiretim projelerinin kadastro altyapisi ile planlanmasi ve izlenmesi
tesvik edilmelidir.

3.Teknolojik entegrasyon: CBS ve 3 boyutlu kadastro sistemlerinin yayginlagtirilmasi,
taginmazlarin tizerindeki hak ve kisitlamalarin giincel ve dogru yonetilmesini saglar. Dijital
altyapinin gelistirilmesi ile tarimda yatirim ve planlama kararlarinin desteklenmesi 6nemlidir.

4.Bilgilendirme ve egitim: Ciftcilerin miilkiyet haklar1 ve kadastro verilerinin kullanimi
konusunda bilgilendirilmesi; kamu kurumlari, yerel yonetimler ve sivil toplum kuruluslar ile
1s birligi yapilarak kadastro verilerinin tarim politikalarinda etkin kullaniminin saglanmasi
gerekmektedir.

5.Mevzuat ve tegvikler: Kadastro ve arazi yonetimi mevzuatinin tarim ve kirsal kalkinma
hedefleriyle uyumlu hale getirilmesi; kadastro eksikliklerinin giderilmesi; teknolojik
yatirimlarin desteklenmesi i¢in tesvik ve biitce planlamasinin yapilmasi; arazi kullanim ve
miilkiyet degisikliklerinin cevresel ve sosyal etkilerini izleyen mekanizmalarin kurulmasi
gereklidir.

Bu politikalarin uygulanmasi, tarimsal tiretimde verimliligin artirilmasina, yatirim giivenliginin
saglanmasina, kirsal kalkinmanin desteklenmesine ve dogal kaynaklarin siirdiiriilebilir
kullanimina dogrudan katki saglayacaktir.
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OZET

Tiirkiye’de tarimsal yayim faaliyetleri, 19. yiizyilin ortalarindan itibaren baglamis ve
Cumbhuriyet donemiyle birlikte kurumsal bir yapiya kavugmustur. Giiniimiizde bu faaliyetler,
Tarim ve Orman Bakanlig1 dnciiliigiinde, kamu ve 6zel sektor is birligiyle yiiriitiilen kapsamli
bir sistem haline gelmistir. Tarimsal yayim, cift¢ilere modern iiretim teknikleri ile bilgi ve
becerilerin aktarilmasini saglayan bir siire¢ olup, kirsal kesimde iiretim verimliligini artirarak
ekonomik kalkinmay1 desteklemektedir. Ayrica, tarimsal yayim siirdiiriilebilir tarim
uygulamalarinin benimsenmesine ve lreticilerin yasam kalitesinin ylikselmesine katki
saglamaktadir. Bu ¢alismanin amaci, tarimsal yayim faaliyetlerinin 6nemini ortaya koymak ve
Hatay ilinde yiiriitillen yayim uygulamalarinin mevcut durumunu incelemektir. Hatay ili,
Tiirkiye’nin Akdeniz Bolgesi’nde stratejik bir tarim alani olarak tarimsal yayim faaliyetlerinde
onemli bir rol iistlenmektedir. Ilin iklimi, verimli topraklar1 ve tarimsal gesitliligi, hem bitkisel
hem hayvansal iiretimde yiiksek potansiyel sunmaktadir. Hatay’da Tarim ve Orman Il
Miidiirliigii tarafindan hazirlanan yayim programlari, bdlgedeki tarimsal sorunlara ¢oziim
tiretmeyi ve lireticilerin bilgi ve becerilerini gelistirmeyi hedeflemektedir. 2022-2023 yillarinda
gerceklestirilen faaliyetler arasinda demonstrasyonlar, tarla giinleri, ¢iftci toplantilar1 ve ¢esitli
egitim kurslar1 6ne ¢ikmaktadir. Ayrica, ilde gérev yapan serbest tarim danigmanlari, her biri
yaklasik 50-60 {ireticiye teknik destek saglayarak tarimsal tiretimde modern uygulamalarin
yayginlagsmasina katkida bulunmaktadir. Hem kamu yayimi hem de serbest danigmanlik
yoluyla {reticilerin bilgiye erisimi saglanmakta ve siirdiiriilebilir tarim uygulamalarinin
benimsenmesi desteklenmektedir. Hatay’daki tarimsal yayim faaliyetlerinin etkinliginin
artirtlmasi i¢in programlara yeni tarim teknolojileri ve iklim degisikligine uyum konularinin
eklenmesi, danigman sayisinin artirilmasi, 6zellikle Ziraat Miihendislerinin istthdam edilmesi
ve faaliyetlerin diizenli olarak izlenip degerlendirilmesi 6nemlidir. Ayrica, ¢iftcilerin planlama
stirecine katiliminin tesvik edilmesi ve yerel orgiitlerle is birliginin gii¢lendirilmesi, yayim
faaliyetlerinin etkinligini daha da artiracaktir.

Anahtar Kelimeler: Tarimsal yayim, tarim danismanligi, kirsal kalkinma.
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ABSTRACT

Agricultural extension activities in Tiirkiye date back to the mid-19th century and gained an
institutional framework with the establishment of the Republic. Today, these activities have
evolved into a comprehensive system coordinated by the Ministry of Agriculture and Forestry
and implemented through the collaboration of public and private actors. Agricultural extension
serves as a dynamic process that equips farmers with knowledge and skills in modern
production techniques, thereby enhancing productivity in rural areas and contributing to
economic development. In addition, extension activities promote the adoption of sustainable
agricultural practices and play a vital role in improving the quality of life of farmers. The present
study aims to emphasize the significance of agricultural extension and to analyze the current
status of extension practices in Hatay Province. Hatay, located in Tiirkiye’s Mediterranean
Region, constitutes a strategic agricultural hub due to its favorable climate, fertile soils, and
crop diversity, offering high potential for both crop and livestock production. The Provincial
Directorate of Agriculture and Forestry in Hatay designs and implements extension programs
that seek to address local agricultural challenges and improve farmers’ technical capacities.
During 20222023, activities included demonstration projects, field days, farmer meetings, and
various training courses. Besides, freelance agricultural consultants operating in the province
provided technical support to approximately 50-60 farmers each, thereby facilitating the
dissemination of modern agricultural practices. Farmers’ access to information was further
strengthened through a combination of public extension services and private consultancy,
supporting the broader adoption of sustainable practices. To enhance the effectiveness of
agricultural extension in Hatay, it is crucial to integrate topics such as new agricultural
technologies and climate change adaptation into training programs, expand the number of
extension personnel—particularly agricultural engineers—and establish  systematic
mechanisms for monitoring and evaluation. Furthermore, encouraging farmers’ active
participation in the planning process and strengthening collaboration with local institutions and
organizations will further increase the efficiency and impact of extension services in the region.

Keywords: Agricultural extension, agricultural advisory services, rural development.
1.Giris

Tarimsal yayim; tarimin her alaninda {iretim, isleme ve pazarlama faaliyetlerinde bulunan
kisilerin, ihtiya¢ duyduklar1 bilgi, teknik ve yontemleri dogru, zamaninda ve yeterli diizeyde
edinebilmeleri amaciyla verilen egitim, danismanlik ve bilgilendirme hizmetlerinin biitiintidiir
(Ekmen, 2020). Mounter, tarimsal yayimi “giftcilere egitim yoluyla tarimsal iiretim sekilleri ve
tekniklerinin gelistirilmesinde, iiretimde etkinligin ve tarimsal gelirin artirilmasinda, hayat
standartlarinin  1iyilestirilmesinde ve kirsal yasamin sosyal ve egitimsel seviyesinin
yukseltilmesinde yardimei olan bir hizmet veya sistem” olarak tanimlamaktadir. Benzer sekilde
Degirmenci ve ark. (2008), tarimsal yayimi, tarimla ugrasan bireylere egitsel bir siire¢ icinde
yardimel olan bir hizmet veya sistem olarak ifade etmektedir. Tarimsal yayim, ciftcilerin
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bilimsel bilgilere dayali tarim tekniklerini 6grenmesini ve uygulamasini tesvik eden bir siiregtir.
Bu yoniiyle, c¢iftcilerin bilgiye, teknolojiye ve yeniliklere erisimini saglayarak iiretimde
verimlilik ve siirdiiriilebilirligi artirmada kritik bir rol listlenmektedir. Bir {ilke tarimsiz, tarim
da tarimsal yayimsiz diisiiniilemez. Degisen kosullar dogrultusunda siirekli gelisen bir kavram
olan tarimsal yayim, verimliligi artirmak, c¢ift¢i gelirlerini yiikseltmek, siirdiiriilebilir ve ¢evre
dostu iiretim tekniklerini benimsetmek gibi amaglar tasimaktadir. Ayrica, ¢iftgilerin mevcut ve
gelecekteki durumlarini analiz edebilmesine, sorunlari ve iligkilerini gérebilmesine, bilgilerini
yapilandirmasina, yeni bilgi ve yetenekler kazanmasina, dogru tercihler yaparak karar verme,
uygulamalar1 izleme ve degerlendirme becerilerini gelistirmesine katki saglamaktadir
(Degirmenci ve ark., 2008).

Tarimsal yayim ve danismanlik sistemlerinin temel hedeflerini; iiretimde verimliligi ve
stirdiirtilebilirligi artirmak, teknoloji transferini saglamak, beseri sermayeyi gelistirmek,
ciftgilerin gelirlerini yiikseltmek icin gerekli teknik ve yonetim becerilerini kazandirmak,
iretici Orgiitlenmelerini desteklemek ve dogal kaynaklarin siirdiiriilebilir yonetimine katkida
bulunmak olarak siralamaktadir. Bu baglamda tarimsal yayim calismalar1 yalnizca {iretim
verimliligini ve ciftci gelirini artirmakla kalmayip; bilgi, beceri ve iletisim diizeylerini
gelistirmek, uzmanlasmay1 saglamak ve tarimsal yeniliklerin yayginlagsmasina aracilik etmek
gibi ¢cok yonlii islevler istlenmektedir (Demirytiirek, 2014; Torun Kayabasi, 2020; FAO, 2020).

Tarimsal yayim faaliyetlerini siirdiiren tarim danigmanlari, modern teknolojileri kullanarak
iiretim siire¢lerinde karsilasilan sorunlara ¢oziim gelistirebilecek yetkinliktedir. Danigmanlarin
temel gorevleri arasinda; siirdiiriilebilir iiretim tekniklerinin tanitilmasi, ciftcilerin bilgi ve
becerilerinin gelistirilmesi, dogal kaynaklarin ve biyolojik cesitliligin korunmasina yonelik
bilgilendirme yapilmasi, pazar basarisi icin yonlendirmeler sunulmasi, isletmelerin gelisim
planlarinin hazirlanmasi, ekonomik analizlerinin yapilmasi ve iretici Orgiitlenmelerinin
desteklenmesi yer almaktadir. Ayrica, danigmanlar egitim faaliyetleri ylriitmekte, veri
toplamakta ve bu siireglerde farkli iletisim araglarini kullanmaktadir (Anonim, 2006).

Tarim ve Orman Bakanlig: tarafindan yetkilendirilen Serbest Tarim Danigsmanlari ise bireysel
veya kurumsal olarak ciftcilere teknik bilgi ve rehberlik sunarak kamu yayim hizmetlerini
desteklemektedir. Ziraat odalari, sivil toplum kuruluslar1 ve tarimsal danigmanlik sirketlerinde
gorev yapan bu uzmanlar, ilgili mevzuat cercevesinde sertifikalandirilarak faaliyetlerini
stirdirmektedir. Boylece tarimsal danigmanlik sistemi, hem kamu yaymm hizmetlerini
tamamlayict hem de iireticilerin bilgiye erisimini kolaylastirict bir mekanizma olarak islev
gormektedir.

Bu caligmanin amaci, Tiirkiye’de tarimsal yayimm faaliyetlerinin genel gelisimini ortaya
koymak, ayrica Hatay ili 6zelinde yiiriitiillen yayim ve danismanlik hizmetlerinin mevcut
durumunu incelemektir. Hatay ilinde uygulanan yayim programlari, serbest tarim danigsmanligi
hizmetleri ve iireticilerin bu hizmetlerden yararlanma diizeyleri incelenerek, tarimsal yayimin
etkinliginin artirilmasi i¢in ¢6ziim Onerileri gelistirilmesi hedeflenmektedir.

2. Tiirkiye’de Tarimsal Yayim Faaliyetleri
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Tiirkiye’de modern anlamda tarimsal danismanlik hizmetleri, 1984—1997 yillar1 arasinda
Diinya Bankasi ve Tirkiye Cumhuriyeti tarafindan finanse edilen Tarimsal Yayimm ve
Uygulamali Arastirma Projesi (TYUAP I-11) ile baslamistir. Bu girisimi takiben Onder Ciftci
Projesi (OCP), K&y Merkezli Tarimsal Uretime Destek Projesi (KOY-MER), Tarimsal Yayimi1
Gelistirme Projesi (TARGEL), Televizyon ile Yaygin Cift¢i Egitimi Projesi (YAYCEP) ve
cesitli kadin odakl1 projeler gibi uygulamalar yiiriitilmustiir. S6z konusu projeler her ne kadar
kamu yayimmin etkinligini artirmayi1 hedeflese de, esasen 6zel yayimin gelistirilmesini
amaglamistir. Tiirkiye’de yayim ve danismanlik hizmetleri biiyiik lgiide Tarim ve Orman
Bakanlig1 (TOB) biinyesinde yiiriitiilmekte; bu faaliyetler yayim olarak adlandirilmakta ve
uygulayicilar tarim yayimcisi olarak tanimlanmaktadir. 2009 yilindan itibaren ise sertifikal
tarim danismanlig1 uygulamalar devlet tarafindan desteklenmeye baslanmistir (Abaci, 2022).
Tarim sektorti, Gayri Safi Milli Hasila’ya, istthdama, sanayiye hammadde teminine, dis ticaret
dengesine ve kirsal kalkinmaya olan katkilartyla Tiirkiye ekonomisinin ayrilmaz bir pargasidir.
Bu baglamda tarimsal yayim, kirsal kesimde yasayan bireylerin yasam kalitelerini yiikseltmeye
yonelik olarak {ireticilere yararli bilgilerin iletilmesini, bilgi ve tekniklerin uygulamaya
doniistiiriilmesini ve en 6nemlisi davranis degisikligi yaratilmasini hedefleyen bir okul dis1
egitim sistemi olarak tanimlanmaktadir (Ceylan, 2010; Demirtas ve ark., 2014).

Tiirkiye’de tarimsal yayim biiyiik 6l¢iide kamu eliyle yiirtitiilse de, zamanla ¢esitli ulusal ve
uluslararasi destekli projeler araciligiyla yayimin kapsami genigletilmis ve sistemin temelleri
TYUAP ile olusturulmustur. Ornegin Diinya Bankas1 destekli Corum—Cankiri Projesi (1976~
1984), FAO destekli Erzurum Projesi (1982-1989) ve IFAD destekli Bingdl-Mus (1990—
1999), Yozgat (1991-2000), Erzincan-Sivas (2004-2010) ve Ordu-Giresun (2004-2006)
projeleri, alan bazli 6nemli 6rneklerdir. Ayrica kadin ciftgilere yonelik projeler, kdy merkezli
tiretim destekleri ve kamu destekli tarirm damismanligi uygulamalari, yayimm kapsamini
genisleten diger girisimler arasinda yer almaktadir (Talug, 2019).

Kiiresel dlgekte tarim ve gidanin stratejik onemi giderek artarken, iiretim faktorleri ig¢inde
bilginin degeri 6ne ¢ikmaktadir. Tarimsal tiretim bilgi-temelli bir faaliyet haline geldikge,
yayim hizmetlerinin 6nemi de artmakta; daha cogulcu, ¢iftci talebine duyarli, konu ¢esitliligi
acisindan genis kapsamli ve hedef kitleler bakimindan kapsayict bir yaklasim
benimsenmektedir. Bu nedenle tarimsal yayim programlarinin yalnizca bilgi aktarimiyla sinirh
kalmamasi; ¢ift¢ilerin sorunlarini ve ithtiyaglarini temel alarak uygulanabilir ¢éziimler iretmesi,
strdiriilebilir tarim hedeflerine katki saglamasi ve diizenli olarak izlenip degerlendirilmesi
gerekmektedir (Senocak, 1967; Talug & Tathidil, 1993; Demirtas ve ark., 2014).

3. Hatay ilinde Tarimsal Yayim Faaliyetleri

Akdeniz Bolgesi’nin dogusunda yer alan Hatay ili, bitkisel ve hayvansal {iretim agisindan
Tiirkiye’nin tarimsal Uretimine Onemli katkilar sunmaktadir. Stratejik konumu, verimli
topraklari, uygun iklim kosullar1 ve tarimsal ¢esitliligi ile dikkat ¢eken il, Ortadogu ve Avrupa
arasinda bir gegis noktast konumunda bulunmakta ve bu 6zelligi sayesinde tarimsal tiriinlerin
ithracatinda 6nemli avantajlara sahiptir. Akdeniz ikliminin sundugu uzun ve sicak yazlar ile
iliman kislar, ¢ok cesitli tarimsal {irlinlerin yetistirilmesine olanak tanimaktadir (Semerci,
2018). Bu baglamda, Hatay’da yiiriitiilen tarimsal yayim faaliyetleri, hem bdlge tariminin
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gelistirilmesi hem de stirdiiriilebilir iretim uygulamalariin yayginlastirilmasi agisindan kritik
bir rol listlenmektedir.

Hatay ilinde tarimsal yayim caligmalar1 ve serbest tarim danigmanligi hizmetlerinin mevcut
durumu, Hatay Il Tarim ve Orman Miidiirliigii'niin 20222024 yillarina ait faaliyet raporlari
incelenerek degerlendirilmistir. Bu kapsamda elde edilen veriler tablolar halinde sunulmus ve
ilin yayim faaliyetlerindeki gelisim siireci somut gostergeler lizerinden ortaya konulmustur.

Hatay ilinde tarimsal yayim faaliyetlerinin planlanmasi ve yiiriitiilmesinde Hatay Tarim ve
Orman il Miidiirliigii 5nemli bir role sahiptir. Il Yayim Programi; ildeki tarimsal sorunlarin
¢Oziimiine katki saglamak, iireticilerin bilgi ve beceri diizeylerini gelistirmek, siirdiiriilebilir
tarim uygulamalarimi  yayginlastirmak ve belirlenen hedeflere ulasmak amaciyla
hazirlanmaktadir. Bu siirecte, sube miidiirliikleri ve ilgili paydaslarla is birligi yapilmakta,
gerceklestirilen faaliyetler ise diizenli olarak Bakanliga raporlanmaktadir. Program kapsaminda
gerceklestirilen egitimler, kurslar ve toplantilar, ¢iftgilerin bilgiye erisimini kolaylastirmakta ve
yenilik¢i uygulamalarin sahaya aktarilmasina aracilik etmektedir.

Tarimsal yayim faaliyetlerinde belirgin bir azalma oldugu gériilmektedir. Ozellikle ¢iftci
toplantilarinin sayis1 832°den 108’e, bu toplantilara katilan {iretici sayisi ise 13.779’dan
1.477°ye dismustiir. Benzer sekilde demonstrasyonlar ve tarla gilinleri ile yayim
materyallerinde de azalma yasanmistir (Tablo 1).

Tablo 1. Hatay Ilinde Tarimsal Yayim Faaliyetlerinin Yillara Gére Dagilimi (2022-2023)

Gisterge 2022 2023

(Gerceklesme) (Gergeklesme)
Demonstrasyonlar 14 10
Tarla Giinleri 19 12
Toplant1 Sayisi 832 108
Ciftei Toplantilarina Katilan Kisi Sayisi 13.779 1.477
Liflet 2.000 1.020
Afis 200 101

Kaynak: Anonim, 2024b

Hatay ilinde, 2023 yilinda toplam 9 farkli tarimsal kurs diizenlendigi ve bu kurslardan 150
tireticinin sertifika aldigi goriilmektedir. Kurslar, il genelinde hem bitkisel hem hayvansal
tretim ile su TUriinleri ve tibbi-aromatik bitki yetistiriciligi gibi farkli alanlarda
gerceklestirilmistir. En fazla katilimci, Hassa ilgesinde diizenlenen aricilik kursu (40 kisi) ve
Reyhanli’daki mantar yetistiriciligi kursu (32 kisi) ile saglanmistir (Tablo 2). Bu durum, kurs
programlarinin  bdlgenin Oncelikli liretim alanlarina ve ciftcilerin ihtiyaclarina gore
planlandigin1 gostermektedir. Ayrica, kurslarin sinirlt sayida ve belirli konulara odakli olarak
yuriitiilmesi, tarimsal bilgi ve becerilerin yayginlastirilmasi acisindan hem etkin bir yaklasgim
sunmakta hem de smirli katilimc1 sayisiyla birebir egitim olanagi saglamaktadir. Ancak,
sertifika alan {iretici sayisinin toplam iiretici kitlesine orani diisiik oldugundan, yayim
faaliyetlerinin erisim ve kapsayiciligimin artirilmasi igin ilave egitim programlarina ve
yayginlastirict yontemlere ihtiya¢ oldugu soOylenebilir. Bununla birlikte, “Yerli ve Milli
Tohumlarimizin Ulagsmadig1 Cift¢i Kalmasin” sloganindan yola ¢ikilarak demonstrasyon
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calismalari ile bolgeye uygunlugunu gostermek, yerli ve milli tohumlarin kullanimini artirmak
i¢cin hazirlanan protokol kapsaminda Hatay ilinde demonstrasyon c¢aligmalar1 yiirtitiilmiistiir.
2023 yilinda personel egitim sistemi {izerinden 84 personel bu egitimlere bagvurmus olup 32
personel egitime katilmistir.

Tablo 2. Hatay Ilinde 2023 Yili Tarimsal Kurslar ve Katilimc1 Sayilari (2023)

Kursun adi fice/Sube S}:;lr:;l Sertlg‘;:iasﬁ)lf?sr:
Arnicilik Kursu Hassa 2 40
Besi Sigircilign Kursu Yayladagi 1 13
Kadin Balik¢ilar Uzatma Ag1 Donatiyor Kursu Arsuz 1 21
Mantar Yetistiriciligi Kursu Reyhanli 2 32
Serada Muz Yetistiriciligi Kursu Hassa 1 15
Siit S1gin Yetistiriciligi Kursu Kirikhan 1 9
T1bb1 ve Aromatik Bitki Yetistiriciligi Kursu Antakya 1 20
Toplam 9 150

Kaynak: Anonim, 2024b

Hatay ilinde serbest tarim danismanlari, ciftcilere teknik destek saglayarak tarimsal iiretim
stireclerinin verimliligini ve siirdirtilebilirligini artirmaya ¢aligsmaktadir. 2022 yilinda ilde 18
serbest danisman gorev yaparken, 2023 yilindaki deprem felaketinin etkileri sonucu 2024
yilinda bu say1 14’e diigmiistiir. Her bir danisman, bitkisel ve hayvansal {iretim isletmelerinde
yaklasik 50-60 iireticiye hizmet vermektedir; bu durum danigmanlarin sahadaki yiikiinii ve
etkili yayim faaliyetlerinin 6nemini ortaya koymaktadir. Tablo 3’e gore danigmanlarin ilgelere
dagiliminda, Dortyol (4 damisman), Erzin ve Reyhanli (3 danisman) gibi ilgeler 6n plana
cikmaktadir. Hassa, Kumlu ve Kirikhan’da ise danigsman sayisi sinirlidir (Tablo 3). Bu veriler,
Hatay ilinde serbest tarim danismanligi hizmetlerinin hem {ireticilere teknik destek saglama
acisindan kritik bir rol oynadigin1 hem de danisman sayisinin artirilmasi ve ilgeler arasindaki
dagilimm dengelenmesinin yayim faaliyetlerinin etkinligini artirabilecegini ortaya
koymaktadir.

Tablo 3. Hatay ili Serbest Tarim Danismanlarinin Ilgelere Gére Dagilimi

flce Ada Tarim Damismani Sayisi
Erzin
Reyhanl
Hassa
Kirikhan
Dortyol
Kumlu
Toplam 14
Kaynak: Anonim, 2024c¢ (Hatay il Tarim ve Orman Miidiirliigii)

R IBRINPFPWW

2022 ve 2023 yillarinda Hatay ilinde tarimsal damismanlik hizmetleri, 17 serbest tarim
danigmani tarafindan yiiriitilmiistiir. 2022 yilinda danigmanlik hizmeti alan iiretici sayis1 991
kisi iken, 2023 yilinda bu say1 1.000’e ulagmistir. Ayn1 yillarda danigmanlara yapilan toplam
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O0demeler sirastyla 884.000 TL ve 1.224.000 TL olarak gergeklesmistir (Anonim, 2024a). Artan
blitce, danigmanlarin hizmet kalitesini artirmak, saha ziyaretlerini cogaltmak veya ek faaliyetler
yuriitmek i¢in kullanilabilecek bir kaynak olarak degerlendirilebilir. Ayrica, danisman basina
diisen iiretici sayisinin yaklasik 50—60 kisi civarinda olmasi, hizmetin lireticilere birebir teknik
destek saglama kapasitesine uygun sekilde yapilandirildigini géstermektedir.

Hatay ilinde tarimsal yayim ve danigmanlik hizmetlerinin ilgelere gére dagilimi incelendiginde,
hizmetlerin liretim tiirtine bagli olarak farklilik gosterdigi goriilmektedir. Bag-bahge alanlarinda
Hassa, sulu tarla tiretiminde Reyhanli, aricilik faaliyetlerinde Dortyol, kiigiikbas hayvancilikta
Kirikhan 6n plana ¢ikmaktadir (Tablo 4). Bu dagilim, il¢elerin tarimsal potansiyeline ve liretim
odaklarina gore yayim hizmetlerinin yonlendirildigini gostermektedir. Veriler, bazi il¢elerde
belirli iiretim alanlarina yogunlasmanin, yayim ve danismanlik faaliyetlerinin etkinligini
artirmak i¢in planlandigini ortaya koymaktadir. Hatay’daki yayim ve danigmanlik hizmetlerinin
tiretim alanlarina gore hedeflenmis olmasi, kaynaklarin etkin kullanimini ve ireticilerin
ihtiyaglarina yonelik ¢ozlimlerin gelistirilmesini desteklemektedir. Ancak bu faaliyetler,
danigmanlarin bagl oldugu ilgelerle sinirl kalmamalidir.

Tablo 4. Hatay Ili Tarimsal Yayim ve Damigmalik Hizmetlerinin ilgelere Goére Dagilimi

ILCELER Bag-Bahce Tarla Ariciik K. Hayvan B. Hayvan
Ortalama | Toplam | Ortalama | Toplam | Ortalama | Toplam | Ortalama | Toplam | Ortalama | Toplam
Dértyol 34.17 7176.47 : - 263.28 9478.00 - - - -
Erzin 39.79 3063.72 3 - 121.75 1461.00 - - - -
Payas 17.45 87.23 - - - - - - - -
Altindzii | 719.00 1438.00 3 - 94.00 94.00 - - - -
Hassa 72.74 8437.57 | 337.86 |337.86 |133.25 533.00 - - - -
Reyhanli | 68.90 4065.00 | 234.73 | 15257.62 - - - - - -
iskenderun | 38.93 389.26 - - 84.38 1350.00 - - - -
Kumlu 76.50 306.00 |195.12 |5853.52 - - 113.00 [113.00 |173.00 173.00
Defne 29.00 87.00 - - - - - - - -
Kirikhan | 65.68 1247.90 | 341.10 [ 4775.38 |134.38 1747.00 | 325.91 | 14666.00 | 67.00 469.00
Belen 57.00 57.00 - - 72.00 360.00 |917.00 |917.00 - -
Arsuz - - 128.70 |128.70 | 155.38 2020.00 - - - -
Antakya |89.82 3143.84 | 240.62 | 2165.58 | 258.75 1035.00 | 209.00 | 209.00 - -

Kaynak: Anonim, 2024c (Hatay il Tarim ve Orman Miidiirligi)

4. Sonuc ve Oneriler

Tarimsal tarih boyunca tarimin gelisimi ile ¢iftgilerin bilgi ve becerilerinin artirilmasinda
onemli bir rol oynamistir. Tarimsal yayim, bilginin ve teknik tavsiyelerin iireticilere iletilmesi
ve uygulanabilmesi i¢in bir ara¢ olarak islev goérmektedir. Kirsal kesimde bilgi ve kalifiye
olmanin 6nemi arttik¢a, tarimsal yayimin gereklilii ve dnemi de her gecen giin artmaktadir.
Bu nedenle yayim programlarinin planlt hazirlanmasi ve kaynaklarin etkin kullanimi biiyiik
onem tasimaktadir. Program hazirlanirken, ilde tespit edilen iiretici ihtiyacglari, sorunlar ve
yayim hedefleri dikkate alinmalidir. Hatay’da yiiriitiilen tarimsal yayim faaliyetleri, bolgesel
tarimin gelisiminde kritik bir rol oynamaktadir. Ancak mevcut uygulamalarda bazi sinirliliklar
gozlenmektedir. Mevcut serbest tarim danismani sayisi, 2022°de 18 iken deprem sonrasi 2024
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yilinda 14’e diismiistiir. Bu durum, hizmetlere erisimde yetersizlik ve {reticilerin bilgiye
ulasiminda aksamalara yol ag¢maktadir. Dolayisiyla, serbest tarim danigsmani sayisinin
artirtlmasi, danismanlarin diizenli denetlenmesi ve saha c¢alismalarinin iireticilerden alinacak
geri bildirimlerle degerlendirilmesi gerekmektedir.

Kirsal bolgelerde danigmanlik hizmetlerine erisimin kolaylastirilmasi i¢in mobil hizmet
birimleri olusturulabilir ve iireticilere yonelik tesvik programlari ile danismanlik hizmetlerine
katilim artirilabilir. Yayim faaliyetlerinin gelistirilmesi agisindan, bolgesel 6zelliklere uygun
projeler hazirlanmali ve Hatay tarimi ulusal ve uluslararasi alanda daha rekabetgi hale
getirilmelidir. Tarimsal yayim calismalarinin etkinliginin degerlendirilmesi, yalnizca parasal
girdiler ve ¢iktilar tizerinden degil, ayn1 zamanda sosyal gelismeler ve iiretici davraniglari
acisindan da yapilmalidir. Bu nedenle, yayim hizmetlerinin basarisini 6lgmek i¢in ilin yayim
hedeflerine uygun kriterler belirlenmeli ve uygun degerlendirme yontemleri uygulanmalidir.
Degerlendirme siirecinde, yayim programlarinin uygulanmasi ve sahadaki genel durum analiz
edilerek ¢aligmalarin etkinligi tespit edilmelidir.
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ICHTHYOPHONUS HOFERI: EVALUATION OF SYSTEMIC INFECTION IN
RAINBOW TROUT (ONCORHYNCHUS MYKISS) WITH HISTOPATHOLOGICAL
FINDINGS

Dr. Akif Er!
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ORCID ID: 0000-0002-0052-5590

ABSTRACT

Ichthyophonus hoferi is a mesomycetozoan parasite with a cosmopolitan distribution that
causes systemic granulomatous infections in both freshwater and marine fish. With its
sophisticated spore structures and hyphal forms, it spreads to various tissues and organs, leading
to serious pathological conditions. This agent, which has been reported in many economically
important fish species, poses a serious threat to aquaculture due to its high mortality rates and
tissue damage.

This study evaluated the macroscopic and microscopic changes observed in rainbow trout
(Oncorhynchus mykiss) infected with I. hoferi. Macroscopic nodular formations were observed
in vital organs such as the liver, spleen, and kidneys of the fish. When tissue sections were
examined using the H&E staining method, tissue necrosis, increased density of
melanomacrophage centers (MMC), and an increase in the number of granulomatous structures
were observed in the liver, kidney, and spleen tissues. In addition to these findings, a significant
increase in intracellular vacuolization rates was detected in the liver tissue.

The findings reveal that the infection not only spreads systemically but also causes severe
cellular damage. An increase in MMC indicates an activation of the immune system, while
widespread necrosis and vacuolization indicate severe impairment of organ function. This poses
a risk of decreased performance and production loss in infected fish. Consequently, early
detection of I. hoferi infections using diagnostic methods and regular histopathological

monitoring are of great importance for aquaculture.

Keywords: histopathology, Ichthyophonus hoferi, rainbow trout
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TURKIYE SU URUNLERI YETiSTiRiCILIGINDE MERSIN BALIKLARININ
ONEMIi, AVANTAJLARI VE DEZAVANTAJLARI

Dr. Ogr. Uyesi Mert MINAZ
Recep Tayyip Erdogan Universitesi, mert.minaz@erdogan.edu.tr - 0000-0003-1894-9807

OZET

Mersin baliklar1 (Acipenseridae), hem etleri hem de yiiksek ekonomik degere sahip havyarlari
nedeniyle diinya capinda yetistiricilikte dikkat ¢eken tiirler arasinda yer almaktadir. Tiirkiye,
cografi konumu ve sahip oldugu tath su kaynaklar1 ile mersin baliklarinin yetistiriciligi i¢in
uygun potansiyele sahip iilkelerden biridir. Ancak, tiirlerin nesli tiikkenme tehlikesi altinda
olmasi, 6zel yetistiricilik teknikleri gerektirmesi ve yiiksek yatirinm maliyetleri nedeniyle bu
alanda baz1 zorluklar s6z konusudur.

Tiirkiye’de mersin balig1 yetistiriciliginin en 6nemli avantajlari arasinda, yiiksek pazar degerine
sahip havyar {iretimi, tiirlin etinin lezzetli olmas1 ve ihracat potansiyeli 6n plana ¢ikmaktadir.
Ayrica, uygun iklim ve su kosullari, adaptasyon kabiliyeti yiiksek tiirlerin yetistirilmesine
imkan tanimaktadir. Bununla birlikte, mersin baliklarinin ge¢ cinsel olgunluga ulagsmalari, uzun
tiretim siireci gerektirmeleri ve 6zel beslenme ihtiyaglar yetistiricilik agisindan dezavantaj
olarak degerlendirilmektedir. Ayrica, dogal stoklarin korunmasi, genetik cesitliligin
stirdiirtilebilirligi ve uluslararasi ticaret kisitlamalart da 6nemli sinirlayicr faktorlerdir.

Sonug olarak, mersin baliklar1 Tiirkiye su iirlinleri yetistiriciliginde stratejik 6neme sahip
tirlerdir. Yetistiricilik calismalarinda ekolojik siirdiiriilebilirligin saglanmasi, genetik
kaynaklarin korunmasi ve yiiksek katma degerli tirlinlerin pazara kazandirilmast, iilkemizin bu
alandaki rekabet giiciinii artiracaktir. Bu calismada, mersin baliklarinin yetistiricilikteki avantaj
ve dezavantajlari ile Tiirkiye acisindan tasidigi onem kapsamli bigimde ele alinmustir..

Anahtar Kelimeler: Mersin baligi, havyar, yetistiricilik, siirdiiriilebilirlik, Tirkiye.
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1. GIRIS

Diinya niifusunun hizla artmasi, beraberinde gida giivenligi ve siirdiiriilebilir beslenme
ihtiyacim da giindeme getirmistir. Ozellikle hayvansal protein kaynaklar1, insan beslenmesinde
vazgecilmez bir rol oynamaktadir. Artan niifusla birlikte balik ve diger su iiriinlerine olan talep
her gecen giin yiikselmektedir. Birlesmis Milletler Gida ve Tarmm Orgiitii (FAO) verilerine
gore, kisi bag1 yillik balik tiiketimi son 50 yilda neredeyse iki katina ¢ikmistir (FAO, 2024;
OECD & FAO, 2025). Bu durum, geleneksel avcilikla elde edilen iiriinlerin yani sira,
yetistiricilik faaliyetlerinin de 6nemini artirmigtir. Su iirlinleri yetistiriciligi giiniimiizde sadece
gida liretimiyle sinirlt kalmayip, ayn1 zamanda ekonomik kalkinma, istihdam yaratma ve ihracat
gelirlerine katki saglama agisindan da stratejik bir sektor haline gelmistir.

Tirkiye, sahip oldugu genis kiy1 seridi, gol ve akarsu sistemleri ile su liriinleri iretimi agisindan
biiyiik bir potansiyele sahiptir. Ozellikle son yillarda su iiriinleri yetistiriciliginde énemli bir
gelisme kaydedilmis, ¢ipura (Sparus aurata), levrek (Dicentrarchus labrax) ve alabalik
(Oncorhynchus mykiss) gibi tiirler yetistiriciligin ana bilesenleri haline gelmistir. Bununla
birlikte, mevcut tiretim modeli biiylik 6l¢iide birkag tiir lizerine yogunlagmis olup, tiir ¢esitliligi
acisindan sinirl bir yapiya sahiptir. Bu durum, hem piyasa dalgalanmalarina hem de biyolojik
risklere karst kirilganlik yaratmaktadir. Bu nedenle, alternatif tiirlerin yetistiricilige
kazandirilmasi, sektorde siirdiiriilebilirligin saglanmasi i¢in 6nemli bir gereklilik olarak 6ne
¢cikmaktadir.

Alternatif tiirler arasinda 6zel bir 6neme sahip olan mersin baliklar1 (Acipenseridae), hem
biyolojik hem de ekonomik a¢idan dikkate deger tiirlerdir. “Yasayan fosiller” olarak
adlandirilan bu baliklar, yaklasik 200 milyon yildir varliklarini siirdiiren, ilkel 6zelliklerini
koruyan ve uzun yasam dongiilerine sahip canlilardir (Zengin vd., 2010). Mersin baliklarinin
diinya capinda en bilinen 6zelligi, yiiksek ekonomik degere sahip havyar iiretimidir. Beluga
(Huso huso) tiirtinden elde edilen havyar, uluslararasi pazarlarda kilogrami binlerce dolara alici
bulan en prestijli gida Ttriinlerinden biridir. Bu yOniiyle mersin baliklari, su {riinleri
yetistiriciliginde sadece gida iiretimi acisindan degil, ayni zamanda yiiksek katma degerli
tiriinler sunmastyla da 6ne ¢ikmaktadir.

Tiirkiye, sahip oldugu cografi konum ve tatli su kaynaklar1 ile mersin bali1 yetistiriciligi
acisindan elverisli bir potansiyele sahiptir. Karadeniz ve Hazar Denizi kokenli tiirler, tarihsel
olarak Anadolu sularinda da yayilis gostermistir (Ustaoglu Tirill & Memis, 2018). Ancak
glinlimiizde, asir1 avcilik, habitat kayiplari, nehirler lizerindeki barajlar ve ¢evresel kirlilik gibi
nedenlerle dogal stoklar ciddi dl¢iide azalmistir. [IUCN nin (Uluslararas1t Doga Koruma Birligi)
degerlendirmelerine gore birgok mersin baligi tiirii nesli tiilkenme tehlikesi altinda
siniflandirilmaktadir (IUCN Sturgeon Specialist Group, 2022). Bu baglamda, mersin baligi
yetistiriciligi yalnizca ekonomik bir faaliyet degil, ayn1 zamanda koruma biyolojisi agisindan
da biiyiikk Onem tasimaktadir. Dogal populasyonlarin korunmasi, genetik cesitliligin
stirdiiriilmesi ve siirdiiriilebilir liretim modellerinin gelistirilmesi, hem ekolojik denge hem de
sektoriin gelecegi agisindan kritik rol oynamaktadir.

Mersin baliklarinin yetistiriciligi, sahip oldugu avantajlar kadar zorluklar1 da beraberinde
getirmektedir. Avantajlar1 arasinda yiiksek pazar degeri, kaliteli et ve uluslararasi ihracat
potansiyeli on plana ¢ikarken; dezavantajlar1 arasinda uzun iiretim siireci, ge¢ cinsel olgunluk,
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yiiksek yatirim maliyeti ve uluslararasi ticaret kisitlamalar1 yer almaktadir. Ozellikle disilerin
havyar verecek olgunluga ulagsmasmin yillar almasi, yatirimcilar acisindan uzun vadeli
planlamalari zorunlu kilmaktadir. Bununla birlikte, saglanacak dogru politikalar, uygun
yetistiricilik teknikleri ve iiniversite-sanayi isbirlikleri ile bu zorluklarin asilmasi miimkiindjir.

Bu calismanin temel amaci, mersin baliklarmin Tiirkiye su iiriinleri yetistiriciligi agisindan
tasidigr 6nemi kapsamli bir sekilde degerlendirmektir. Calismada 6ncelikle mersin baliklarinin
biyolojik ve ekolojik 0Ozellikleri ele alinacak, ardindan Tirkiye’deki mevcut durum
incelenecektir. Daha sonra mersin balig1 yetistiriciliginin avantajlari ve dezavantajlar
tartisilacak, son boliimde ise bu alandaki potansiyel ve gelecek perspektifleri iizerinde
durulacaktir. Boylelikle, hem bilimsel literatiire katki saglanmasi1 hem de sektore yonelik
politika ve yatirim Onerilerinin gelistirilmesi hedeflenmektedir.

2. MERSIN BALIKLARININ BiYOLOJIiK VE EKOLOJIK OZELLIKLERI

Mersin baliklar1 (Acipenseridae), yaklasik 200 milyon yillik gegmisleri ile “yasayan fosiller”
olarak kabul edilmektedir (Gilligan-Lunda vd., 2024). Bu ifade, tiirlerin uzun jeolojik zaman
dilimlerinde biiyiik morfolojik degisiklikler ge¢irmeden varliklarini siirdiirmiis olmalarini ifade
eder. Giinlimiizde diinya genelinde 27 civarinda mersin balig1 tiirii tanimlanmis olup, bunlarin
¢ogu Kuzey Yarimkiire’nin iliman bolgelerinde yayilis gostermektedir (Dudu & Georgescu,
2024). Bu baliklar, 6zellikle Karadeniz, Hazar Denizi, Azak Denizi ve bunlara dokiilen biiyiik
nehir sistemlerinde tarihsel olarak dnemli populasyonlar olusturmuslardir.

Morfolojik agidan bakildiginda, mersin baliklari uzun ve ig seklinde govde yapisina sahiptir.
Viicutlarinin yanlarinda ve sirt kisminda bes sira halinde dizilmis kemiksi plakalar (scute)
bulunur. Bu 6zellikleri, onlar1 diger balik tiirlerinden kolaylikla ayirt edilebilir hale getirir.
Ayrica heteroserk kuyruk yapisi (list lobun alt lobdan uzun olmasi) ile de dikkat ¢cekerler. Agi1z
yapilar1 alt konumlu olup, ¢evresinde dort adet biyik¢ik bulunur; bu sayede dipte yasayan
omurgasizlar1 ve kiigiik baliklart kolaylikla tespit ederek beslenirler. Dis yapilart korelmis
oldugundan avlarini ¢igneyemezler, emme yoluyla beslenirler.

Ekolojik 6zellikleri bakimindan mersin baliklar1 genellikle anadrom yagam dongiisiine sahiptir
(Gilligan-Lunda vd., 2024). Yani yasamlarinin biiyiik kismini denizlerde gegirmelerine ragmen,
iireme donemlerinde tatli su nehirlerine gog¢ ederler. Ureme gogleri genellikle ilkbahar ve
sonbahar aylarinda gergeklesir ve baliklar yumurtalarin1 ¢akilli veya taslik nehir yataklarina
birakir. Yumurtalardan ¢ikan larvalar, bir siire tath suda gelistikten sonra denize go¢ eder ve
biliylimelerini deniz ekosisteminde siirdiirir. Yavru bireyler olgunlastiklarinda tekrar
dogduklar1 nehirlere donerek iireme dongiisiinli tamamlarlar. Bu gd¢ davranisi, tiirlerin ekolojik
olarak nehir-deniz baglantisina bagimli olduklarin1 gostermektedir.

Biiylime ve yasam siiresi agisindan mersin baliklar1 oldukca dikkat ¢ekicidir. Yavas biiyliyen
ve gec cinsel olgunluga ulasan tiirlerdir. Erkek bireyler genellikle 612 yil arasinda, disi
bireyler ise 8-20 yil arasinda cinsel olgunluga erisir. Ayrica uzun dmiirliidiirler; bazi tiirlerin
100 yilin iizerinde yasayabildigi rapor edilmistir. Bu biyolojik ozellik, mersin baliklarinin
dogada stoklarinin yenilenmesini zorlastirmakta ve asir1 avciliga karsi daha savunmasiz hale
getirmektedir.
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Mersin baliklarinin lireme stratejileri de diger baliklardan farklilik gostermektedir. Disi
bireyler, viicut agirliklarinin %10-20’si kadar yumurta iiretebilir (Et &Yulghi, 2013). Bu
yuksek yumurta verimi, havyar iiretimi agisindan ekonomik bir avantaj saglarken; uzun
olgunlasma siiresi nedeniyle yetistiricilikte sabirli yatirim gerektirir. Ayrica mersin baliklart her
yil diizenli olarak yumurtlamaz; birka¢ yilda bir tireme dongiislinii tamamlarlar. Bu durum,
yetistiricilikte liretim planlamasini daha karmasik hale getirmektedir.

Ekosistem agisindan mersin baliklart 6nemli bir yere sahiptir. Nehir ve deniz ekosistemleri
arasinda biyolojik baglanti saglayan tiirler olarak besin zincirinde kritik bir rol {istlenirler. Dipte
beslenen davraniglar1 sayesinde bentik organizmalarin populasyonlarini diizenlerler. Ayrica
tarih boyunca insan kiiltiirinde de 6nemli bir yer edinmislerdir; Karadeniz ve Hazar Denizi
cevresinde yasayan toplumlarda mersin baliklari, hem ekonomik hem de kiiltiirel agidan deger
gormustur.

Ancak gilinlimiizde mersin baliklarinin ekolojik konumu ciddi tehdit altindadir (Chaparro-
Pedraza vd., 2019). Asir1 aveilik, 6zellikle havyar elde etme amaciyla disi bireylerin yogun
sekilde avlanmasi, populasyonlarin hizla azalmasina yol agmigtir (Strat vd., 2023). Ayrica baraj
ingaatlari, go¢ yollarimi keserek dogal iireme dongiilerini engellemistir. Su kirliligi, habitat
kayb1 ve iklim degisikligi de ek tehditler arasinda yer almaktadir. Bu nedenlerle TUCN
tarafindan bircok mersin balig tiirii “kritik tehlike altinda” veya “tehlike altinda” kategorisinde
listelenmektedir (Holostenco vd., 2022).

Sonug¢ olarak mersin baliklari, biyolojik acidan essiz 6zelliklere sahip, ekosistemler arasi
baglantiy1 saglayan ve ekonomik degeri son derece yliksek tiirlerdir. Ancak yavas biiylime, gec
olgunlagma ve habitat bagimlilig1 gibi ekolojik 6zellikleri, onlar1 ¢evresel degisimlere karsi son
derece hassas hale getirmektedir. Bu baglamda mersin baliklarinin biyolojik ve ekolojik
Ozelliklerinin i1yi anlagilmasi, hem koruma calismalarinda hem de yetistiricilik faaliyetlerinde
basari i¢in temel 6n kosuldur.

3. TURKIYE’DE MERSIN BALIKLARININ DURUMU

Tiirkiye, sahip oldugu cografi konum, genis tatli su kaynaklar1 ve Karadeniz’e kiy1s1 ile mersin
baliklarinin tarihsel dagiliminda 6nemli bir yere sahiptir. Tarihsel kayitlar, Karadeniz’e dokiilen
biiylik nehirlerde (6zellikle Kizilirmak, Yesilirmak, Sakarya ve Firat-Dicle havzalar1) mersin
baliklarinin yogun olarak bulundugunu gdstermektedir (Zengin vd., 2013; Ustaoglu Tirll &
Memis, 2018; Memis vd., 2019). Bu tiirler arasinda ozellikle Rus mersini (Acipenser
gueldenstaedtii), sip baligi (Acipenser nudiventris), yildiz mersini (Acipenser stellatus) ve
beluga (Huso huso) dikkat ¢ekmektedir. Ancak giintimiizde bu tiirlerin dogal stoklar1 ciddi
sekilde azalmis, bazi tiirlerin Tiirkiye sularindaki varligi neredeyse yok denecek diizeye inmistir
(Ercan vd., 2011).

Dogal stoklarin azalmasinin temel nedenleri arasinda asir1 avcilik, nehirlerdeki baraj yapilari,
habitat tahribat1 ve su kirliligi yer almaktadir (Strayer & Jager, 2023; Nelson vd., 2013).
Ozellikle 20. yiizyilin ortalarina kadar Karadeniz kiyilarinda yogun havyar aveiligi yapilmus,
disi mersin baliklar1 yiiksek ekonomik degeri nedeniyle hedef alinmistir (Ustaoglu & Okumus,
2004). Nehirlerin iizerine insa edilen barajlar ise tiirlerin dogal lireme goglerini engellemis ve
populasyonlarin yenilenme kapasitesini biiylik 6lciide diisiirmiistiir (Zhang et al., 2023). Ayrica
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artan sanayi faaliyetleri, evsel ve tarimsal kaynakli kirlilik, yumurtlama alanlarinin tahrip
olmasina yol agmistir. Bu nedenlerle [IUCN tarafindan bir¢ok mersin balig: tiirii “kritik tehlike
altinda” kategorisinde degerlendirilmis, Tiirkiye’de ise Tarim ve Orman Bakanlig1 tarafindan
avciliklar tamamen yasaklanmigstir (IUCN, 2019).

Mersin baliklarinin neslinin korunmasi i¢in Tirkiye’de ¢esitli ¢calismalar yiiriitiilmektedir.
Universiteler ve arastirma enstitiileri tarafindan yapilan projeler, tiirlerin biyolojisinin
anlagilmasina, yapay iiretim tekniklerinin gelistirilmesine ve stoklarin desteklenmesine yonelik
katki saglamaktadir (Ercan et al., 2011; Memis et al., 2019). Bununla birlikte, siirdiiriilebilir
koruma ve yetistiricilik politikalarinin olusturulmas: i¢in daha kapsamli ve uzun vadeli
programlara ihtiya¢ duyulmaktadir.

Tiirkiye’nin mersin baliklar1 agisindan en 6nemli firsatlarindan biri yetistiricilik potansiyelidir.
Dogal stoklarin azalmasi, kontrollii liretim ve yetistiricilik faaliyetlerinin 6nemini artirmaktadir.
Tiirkiye’de mevcut su tirlinleri yetistiriciligi biiylik oranda alabalik, ¢ipura ve levrek tiirlerine
dayanirken; mersin baliklar1 alternatif tiir olarak stratejik bir secenek sunmaktadir. Bunun
baslica nedeni, mersin baliklarinin yiiksek katma degerli iiriinler iiretme kapasitesidir. Ozellikle
havyar, diinya pazarlarinda kilogrami binlerce dolara ulasabilen fiyatlarla satilmakta ve liiks
gida segmentinde yer almaktadir (Zengin et al., 2013). Dolayisiyla, Tiirkiye’ nin havyar tiretimi
ve ihracat1 yoluyla kiiresel pazarda giiclii bir konum elde etme potansiyeli bulunmaktadir.

Mersin balig1 yetistiriciligi, yalnizca ekonomik degil, ayn1 zamanda ekolojik ve bilimsel agidan
da stratejik oneme sahiptir. Yetistiricilik faaliyetleri, dogal stoklar {izerindeki av baskisini
azaltmakta ve nesli tehlike altinda olan tiirlerin korunmasina katki saglamaktadir. Ayrica, yapay
iretim teknikleriyle elde edilen bireyler stok destekleme projelerinde kullanilabilmekte,
boylece dogal populasyonlarin siirekliligi desteklenmektedir. Tiirkiye’nin mersin balig1
yetistiriciligini gelistirmesi, hem biyogesitliligin korunmasimna hem de iilkenin uluslararasi
platformda prestij kazanmasina olanak taniyacaktir.

Bununla birlikte, Tiirkiye’de mersin balig1 yetistiriciliginin 6nlinde bazi 6nemli zorluklar
bulunmaktadir. Tiirlerin geg¢ cinsel olgunluga ulagsmasi, uzun iiretim siiresi ve yliksek yatirim
maliyetleri, girisimciler acisindan caydiric1 faktorlerdir. Ayrica, CITES gibi uluslararas:
diizenlemeler nedeniyle havyar ticaretinde siki kontrol mekanizmalari s6z konusudur.
Yetistiriciligin basarili olabilmesi i¢in modern teknolojilerin (6rnegin kapali devre su tirlinleri
yetistiriciligi sistemleri — RAS), alternatif yem kaynaklarimin ve genetik gesitliligin
korunmasina yonelik programlarin uygulanmasi gerekmektedir.

Gelecek perspektifleri acisindan bakildiginda, Tirkiye’nin mersin balig1 yetistiriciliginde
basarili olabilmesi icin stratejik planlamalara ihtiya¢ vardir. Oncelikle, iiniversite-sanayi
isbirlikleri  giiclendirilmeli, AR-GE projeleri desteklenmeli ve {ireticilerin egitim
programlariyla donanimli hale gelmesi saglanmalidir. Damizlik yonetimi ve genetik
kaynaklarin korunmasi i¢in ulusal diizeyde merkezler kurulabilir. Ayrica, havyarin
markalagtiritlmasi ve cografi isaretli iirlin olarak tanitilmasi, Tiirkiye’nin uluslararasi pazarda
kendine 6zgii bir yer edinmesine katki saglayacaktir.

Ekonomik acidan bakildiginda, mersin balig1 yetistiriciligi Tiirkiye’ye yiliksek doviz girdisi
saglayabilecek bir sektordiir. Ozellikle Avrupa Birligi iilkeleri, Amerika Birlesik Devletleri,
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Cin ve Korfez iilkeleri, kaliteli havyar i¢in 6nemli alict konumundadir. Tiirkiye nin stratejik
konumu, bu pazarlara kolay erisim imkani sunmaktadir. Bu nedenle, devlet destekleri ve
tesviklerle yatirim ortami cazip hale getirilmeli, ihracat prosediirleri kolaylastirilmalidir.

Ekolojik acidan ise mersin balig1 yetistiriciligi, dogal stoklarin korunmasina katkida bulunarak
cevresel siirdiiriilebilirlige hizmet edebilir. Ancak bu siirecte dogal ekosistemlerin zarar
gormemesi, genetik ¢esitliligin korunmasi ve ¢evre dostu teknolojilerin kullanilmasi biiyiik
onem tagimaktadir. Uzun vadede mersin balig1 yetistiriciliginin gelistirilmesi, Tiirkiye nin
sadece ekonomik kazan¢ saglamasina degil, aym1 zamanda ekosistem hizmetlerinin
korunmasina ve biyolojik ¢esitliligin devamliliginin saglanmasina da katki sunacaktir.

Sonug olarak, Tiirkiye’de mersin baliklarmin dogal stoklart ciddi tehdit altindadir. Ancak
kontrollii yetistiricilik faaliyetleri ve dogru stratejilerle bu tiirlerin korunmasi, ekonomik degere
dontistiirilmesi  ve uluslararast pazarlarda Tiirkiye’nin rekabet giiciiniin artirilmasi
miimkiindiir. Mersin balig1, hem koruma biyolojisi hem de ekonomik agidan stratejik bir tiirdiir.
Tiirkiye’nin gelecekte bu alanda yapacagi yatirimlar, iilkenin su iirlinleri sektoriinde ¢esitliligi
artiracak, siirdiiriilebilirlik hedeflerine katki saglayacak ve kiiresel Olcekte prestij
kazandiracaktir.

4. MERSIN BALIGI YETiSTiRiCiLIGININ AVANTAJLARI

Su drinleri yetistiriciliginde tiir g¢esitliliginin artirilmasi, hem ekonomik hem de ekolojik
stirdiiriilebilirligin  saglanmast agisindan biiyiikk 6nem tasimaktadir (Ercan vd., 2011).
Tiirkiye’de yetistiriciligin 6nemli bir kismi alabalik, ¢ipura ve levrek iizerine yogunlasmis olsa
da alternatif tiirlerin sektore kazandirilmasi, pazarda cesitlilik olusturacak ve iilkenin rekabet
giiclinii artiracaktir (Dudu & Georgescu, 2024). Bu alternatif tiirler arasinda en dikkat ¢ekici
olanlardan biri mersin baliklaridir (Acipenseridae). Hem biyolojik 6zellikleri hem de ytiksek
ekonomik degere sahip iirlinleri ile mersin baliklari, yetistiricilik sektoriine ¢cok sayida avantaj
sunmaktadir.

Ik olarak, mersin baliklarmin yetistiricilikteki en 6nemli avantaji yiiksek ekonomik deger
saglamalaridir. Ozellikle disi bireylerden elde edilen havyar, diinya ¢apinda liiks tiiketim iiriinii
olarak kabul edilmekte ve kilogram basina binlerce dolara alict bulmaktadir. Beluga (Huso
huso) havyari, uluslararasi pazarda en prestijli triinlerden biri olup, Tirkiye’nin bu alana
yapacag yatirimlar, iilkeye yiiksek diizeyde doviz girdisi saglayabilir (Onofri vd., 2024).
Ayrica mersin baliklarinin eti de son derece lezzetli olup gastronomik agidan tercih edilen bir
tirlindiir. Hem i¢ pazarda hem de ihracatta talep goren bu iiriin, lilke ekonomisine katma deger
kazandirmaktadir.

Ikinci olarak, mersin baliklar1 uzun yasam siireleri sayesinde iiretim ddngiisiinde
stirdiiriilebilirlik sunar. Disi bireyler cinsel olgunluga ulastiktan sonra birka¢ kez havyar
verebilir (Tungelli et al., 2025). Bu 6zellik, uzun vadede iireticiler i¢in siirekli gelir elde etme
potansiyeli saglar. Ayrica erkek bireylerin eti ve diger yan iriinleri de degerlendirilebilir.
Boylece sadece havyar degil, farkl iiriinler {izerinden de ekonomik kazang saglanir.

Ucgiincii 6nemli avantaj, Tiirkiye nin cografi ve ekolojik uygunlugudur. Karadeniz ve ona bagl
nehir havzalari, tarihsel olarak mersin baliklarinin dogal yasam alanlar1 olmustur. Bu durum,
tiirlerin ekolojik adaptasyonunu kolaylastirmakta ve yetistiricilik agisindan avantaj
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saglamaktadir. Tatli su kaynaklarmin bollugu ve iklim kosullarinin uygunlugu, Tirkiye’yi
mersin balig1 yetistiriciligi i¢in elverisli kilmaktadir. Ozellikle Dogu Karadeniz ve Dogu
Anadolu bolgesindeki su kaynaklari, kontrollii yetistiricilik sistemleri i¢in 6nemli bir potansiyel
sunmaktadir.

Mersin balig1 yetistiriciliginin bir diger avantaji, katma degerli yan iirlinlerin elde edilmesidir.
Baliklarin derilerinden kaliteli deri iiriinleri, yiizgeclerinden jelatin ve kemiksi plakalarindan
cesitli biyolojik materyaller iiretilebilmektedir. Bu yan iirlinler, farmasétik, kozmetik ve deri
sanayii gibi sektorlerde kullanilabilmekte, boylece ekonomik cesitlilik saglanmaktadir.

Ayrica mersin baliklari, bilimsel ve kiiltiirel agidan da avantajlar sunmaktadir. Uzun émiirlii ve
ilkel ozelliklerini koruyan tiirler olmalari, bilimsel arastirmalar i¢in 6dnemli bir model tiir
olmalarin1 saglamaktadir. Genetik ¢alismalar, biyoteknoloji aragtirmalar1 ve koruma biyolojisi
projelerinde mersin baliklar1 degerli bir arastirma materyali olarak kullanilmaktadir. Bunun
yaninda, tarih boyunca Karadeniz ve Hazar Denizi ¢evresinde yasayan toplumlarda ekonomik
ve kiiltiirel bir simge olan mersin baliklari, Tiirkiye i¢in de kiiltiirel bir miras niteligi
tagimaktadir. Bu nedenle, mersin balig1 yetistiriciliginin gelistirilmesi yalnizca ekonomik degil,
ayn1 zamanda kiiltiirel stirdiiriilebilirlik agisindan da 6nemlidir.

Bir bagka avantaj, mersin baliklarinin uluslararasi pazarda yiiksek prestij saglamasidir. Tiirkiye,
kaliteli havyar iiretimiyle uluslararasi pazarda markalasabilir ve kendine 6zgii bir pazar alani
olusturabilir. Ozellikle Avrupa Birligi iilkeleri, Amerika, Cin ve Korfez iilkeleri kaliteli havyara
yiiksek talep gostermektedir. Tiirkiye’nin stratejik konumu, bu pazarlara kolay erisim imkani
sunmakta, bu da ihracat potansiyelini artirmaktadir.

Ekolojik acidan bakildiginda, mersin bali1 yetistiriciligi dogal stoklarin korunmasina katki
saglayabilir. Kontrollii kosullarda yapilan tiretim, dogadaki av baskisini azaltarak nesli tehlike
altinda olan tiirlerin korunmasina yardimci olur. Ayrica yapay iiretim yoluyla elde edilen
yavrular, stok destekleme projelerinde kullanilabilir ve bu sayede dogal populasyonlarin
devamlilig1 saglanabilir.

Son olarak, mersin balif1 yetistiriciligi, kirsal kalkinmaya ve istihdama katki saglayabilir.
Yetistiricilik yatirimlari, kirsal bolgelerde yeni is olanaklar yaratir ve bolgesel kalkinmay1
destekler. Ozellikle Dogu Karadeniz ve Dogu Anadolu bdlgelerinde kurulacak tesisler, hem
ekonomik hem de sosyal faydalar saglayacaktir.

Tiim bu avantajlar goz oniine alindiginda, mersin balig1 yetistiriciligi Tiirkiye i¢in stratejik bir
firsat sunmaktadir. Yiiksek ekonomik getirisi, bilimsel ve kiiltiirel degeri, ekolojik katkilar1 ve
uluslararas1 pazarlardaki prestiji, bu tiirlerin yetistiricilikte degerlendirilmesini cazip
kilmaktadir. Dogru yatirimlar ve siirdiiriilebilir politikalarla desteklendigi takdirde, mersin
balig1 yetistiriciligi Tirkiye nin su Uriinleri sektoriinde cesitliligi artiracak ve tlilkenin kiiresel
rekabet giiciinii yiikseltecektir.

5. MERSIN BALIGI YETIiSTIRICILIGININ DEZAVANTAJLARI VE
ZORLUKLARI

Mersin baliklar1 (Acipenseridae), su liriinleri yetistiricili§inde yliksek ekonomik degerleri ile
dikkat ¢ekmelerine ragmen, iiretim siireci acisindan bazi 6nemli zorluklar1 da beraberinde

151



7 2
£ % AICHSS 6th INTERNATIONAL CONFERENCE ON ON HEALTH, ENGINEERING and APPLIED SCIENCES
= = September 5 — 7, 2025 - MUS
— Y — ISBN NR. : 978-625-5962-52-2

......................

getirmektedir. Bu zorluklar hem biyolojik 6zelliklerden hem de ekonomik, teknik ve yasal
faktorlerden kaynaklanmaktadir. Bu nedenle, mersin balig1 yetistiriciligini degerlendirmek
isteyen yatirimcilarin ve arastirmacilarin, karsilasabilecekleri sinirliliklar: iyi analiz etmeleri
gerekmektedir.

Ilk olarak, mersin baliklarinin biyolojik o6zellikleri yetistiriciligi zorlastiran en onemli
faktorlerden biridir. Bu tiirler yavas biiyliyen ve ge¢ cinsel olgunluga ulasan baliklardir
(Pourhosein-Sarameh vd., 2024). Erkek bireyler 6—12 yil arasinda, disiler ise 820 yil arasinda
cinsel olgunluga erismektedir. Bu durum, 6zellikle havyar {iretimi i¢in uzun siireli yatirim
gerektirir. Yatirnmcilar agisindan bu durum, sermayenin geri doniisliniin uzun yillar almasi
anlamina gelmektedir. Ayrica disi bireylerin her yil diizenli olarak yumurtlamamalari, birkag
yilda bir havyar iiretmeleri, liretim planlamasini daha karmasik hale getirmektedir.

Bir diger zorluk, yiiksek yatirim maliyetleridir (Quist vd., 2025). Mersin balig1 yetistiriciligi
icin gerekli altyapi ve teknoloji, Ozellikle kapali devre (RAS) sistemleri gibi modern
yetistiricilik yontemleri, yiiksek baslangic sermayesi gerektirir. Ayrica baliklarin uzun yasam
dongiisii, yatirrmin geri doniis siiresini daha da uzatmaktadir. Bu nedenle, kiiciik dlgekli
tireticiler icin mersin balig1 yetistiriciligi cazip gorinmemekte, genellikle biiyiik Slgekli ve
sermaye giicii yiiksek yatirimeilar tarafindan tercih edilmektedir.

Beslenme ihtiyaglar1 da 6nemli bir dezavantaj olarak 6ne ¢ikmaktadir. Mersin baliklar1 dipte
yasayan, Ozel besin gereksinimleri olan tiirlerdir. Ticari yemlerle beslenmeleri miimkiin
olmakla birlikte, beslenme kalitesinin yiiksek tutulmasi ve 6zellikle protein agisindan zengin
yemlerin kullanilmasi gerekmektedir. Bu durum yem maliyetlerini artirmakta, dolayisiyla
toplam iiretim maliyetlerini ylikseltmektedir. Ayrica balikk ununa olan bagimlilik,
stirdiiriilebilirlik agisindan da bir sorun teskil etmektedir.

Hastalik ve g¢evresel hassasiyetler, mersin balig1 yetistiriciliinde karsilasilan diger
giicliiklerdir. Uzun yasam siireleri boyunca ¢esitli stres faktorlerine maruz kalan bu tiirler,
ozellikle su kalitesindeki degisimlere karsi hassastir (Dzyuba vd., 2021). Amonyak, nitrit,
oksijen ve sicaklik dalgalanmalari, mersin baliklarinda ciddi saglik sorunlaria yol agabilir.
Ayrica, viral ve bakteriyel hastaliklarin kontrolii zor ve maliyetli olabilir. Yetistiricilikte
biyogiivenlik dnlemlerinin yiiksek standartlarda uygulanmasi zorunludur.

Genetik ¢esitlilik ve damizlik yonetimi de 6nemli bir zorluk alanidir (Tuncelli vd., 2025). Dogal
stoklarin azalmasi nedeniyle damizlik bireylerin temini zorlagmis, genetik havuz daralmistir.
Bu durum, akrabali yetistiricilik riskini artirmakta ve populasyonlarin uzun vadeli
sirdiiriilebilirligini tehdit etmektedir. Genetik ¢esitliligin korunmasi i¢in ulusal ve uluslararasi
diizeyde damizlik programlarinin uygulanmasi gerekmektedir.

Uluslararasi ticaret agisindan bakildiginda, CITES diizenlemeleri mersin balig1 {iriinleri i¢in
onemli smirlamalar getirmektedir. Nesli tehlike altinda olan tiirlerin korunmasi1 amaciyla
getirilen bu kisitlamalar, havyar ve tiirev tirlinlerin ihracatinda siki denetimler yapilmasini
zorunlu kilmaktadir. Thracat icin sertifikasyon siirecleri ve yasal prosediirler, iireticiler
acisindan zaman alict ve maliyetli olabilmektedir. Tiirkiye’de bu alandaki mevzuatin
gelistirilmesi ve uluslararasi uyumun saglanmasi 6nem arz etmektedir.
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Bir diger zorluk, pazarin heniiz yeterince gelismemis olmasidir. Tiirkiye’de i¢ pazarda havyar
tilketimi oldukg¢a smirhidir. Bu nedenle {iretim biiylik 6lgiide ihracata yoneliktir. Ancak
uluslararas1 pazarda rekabet edebilmek icin yiiksek kalite standartlarmin saglanmasi,
markalasma ve pazarlama stratejilerinin gelistirilmesi gerekmektedir. Bu noktada, Tiirkiye’nin
gliclii bir marka yaratmasi ve uluslararasi arenada giivenilir iiretici olarak taninmasi kritik
Oneme sahiptir.

Son olarak, mersin balig1 yetistiriciliginde uzun vadeli planlama zorunlulugu yatirimcilar igin
bir dezavantajdir. Hizl1 gelir elde edilebilen tiirlerle karsilastirildiginda, mersin baliklar1 ¢ok
daha sabirli bir yatirim gerektirir. Bu durum, kisa vadeli kazang hedefleyen yatirimcilarin
sektore girmesini engelleyebilmektedir.

Ozetle, mersin balig1 yetistiriciligi birgok avantaj sunmasina ragmen; biyolojik 6zelliklerden
kaynaklanan uzun {retim siiresi, yiiksek yatirim maliyetleri, beslenme ihtiyaglari, hastalik
hassasiyetleri, genetik cesitlilik sorunlari, uluslararasi ticaret kisitlamalar1 ve pazarin
gelismemis olmasi gibi zorluklar barindirmaktadir. Bu dezavantajlarin asilmasi i¢in kapsaml
AR-GE calismalari, devlet destekleri, liniversite-sanayi igbirlikleri ve uluslararasi sertifikasyon
siireglerinin etkin sekilde yiriitiilmesi gerekmektedir. Ancak bu sekilde mersin balig
yetistiriciligi, Tiirkiye’de stirdiiriilebilir bir sektor haline gelebilir.

6. SONUC VE ONERILER

Mersin baliklar1 (Acipenseridae), biyolojik ozellikleri, kiiltiirel degerleri ve yliksek ekonomik
getirileriyle Tiirkiye su iriinleri yetistiriciligi acisindan stratejik Ooneme sahip tiirlerdir.
Ozellikle havyar iiretimi, diinya capinda liiks bir gida iiriinii olarak biiyiik talep gérmekte ve
Tiirkiye nin kiiresel pazarlarda rekabet giiclinii artirabilecek bir firsat sunmaktadir. Bununla
birlikte, mersin baliklar1 nesli tehlike altinda olan tiirler arasinda yer almakta ve dogal stoklar
ciddi tehditlerle kars1 karsiya bulunmaktadir. Bu nedenle, mersin balig1 yetistiriciligi yalnizca
ekonomik bir faaliyet olarak degil, ayn1 zamanda ekolojik siirdiiriilebilirlik ve biyogesitliligin
korunmasi baglaminda da degerlendirilmektedir.

Tiirkiye, sahip oldugu tath su kaynaklari, iklim kosullar1 ve cografi konumuyla mersin baligi
yetistiriciligi i¢in dnemli avantajlara sahiptir. Ancak ge¢ cinsel olgunluk, uzun iiretim siiresi,
yiiksek yatirim maliyetleri, 6zel beslenme ihtiyaglar1 ve uluslararasi ticaret kisitlamalar1 gibi
zorluklar bu alanin gelisimini sinirlandirmaktadir. Bu nedenle, mersin balig1 yetistiriciliginin
stirdiiriilebilir bir sektor haline gelmesi icin stratejik planlamalar ve biitlinciil politikalar
gerekmektedir.

Oncelikle, dogal stoklarm korunmasi ve genetik cesitliligin siirdiiriilmesi temel 6ncelik
olmalidir. Universiteler ve arastirma enstitiileri tarafindan yiiriitiilen stok destekleme projeleri
artirtlmali, baraj ve diger engellerin go¢ yollarina etkisini azaltmak icin ekolojik gecitler
planlanmalidir. Ayrica damizlik yonetimi konusunda ulusal merkezler kurulmali, akrabali
yetistiriciligin Oniine gecilerek genetik havuz korunmalidir.

Ikinci olarak, teknolojik altyapmin gelistirilmesi gerekmektedir. Kapali devre yetistiricilik
sistemleri (RAS) gibi modern yontemlerin yayginlastirilmasi, su kalitesinin kontrol altinda
tutulmasini ve cevresel etkilerin azaltilmasini saglayacaktir. Bunun yaninda, alternatif yem
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kaynaklarimin (6rnegin bocek unu, mikroalg) kullanimiyla iiretim maliyetleri diisiiriilebilir ve
stirdiiriilebilirlik artirilabilir.

Ucgiincii olarak, ekonomik ve pazarlama stratejileri gelistirilmelidir. Tiirkiye, kaliteli havyar
iretimini markalastirarak uluslararast pazarda kendine 0zgii bir yer edinebilir. Cografi
isaretleme, sertifikasyon siiregleri ve kalite standartlarinin saglanmasi bu noktada kritik rol
oynamaktadir. Ayrica devlet destekleri ve tesvikler, yatirimcilarin bu alana yonelmesini
kolaylagtiracaktir.

Son olarak, egitim ve kapasite gelistirme ¢alismalar1 dnemlidir. Ureticilerin teknik bilgi ve
becerilerinin artirilmasi, sektoriin gelismesine dogrudan katki saglayacaktir. Universite-sanayi
isbirligi projeleri desteklenmeli, gen¢ arastirmacilar ve girisimciler i¢in 6zel programlar
olusturulmalidir.

Sonug olarak, mersin balig1 yetistiriciligi Tiirkiye i¢in hem ekonomik hem de ekolojik agidan
stratejik bir firsattir. Dogru politikalar, siirdiiriilebilir yetistiricilik teknikleri ve uluslararasi
pazarlara yonelik etkin stratejilerle Tiirkiye, bu alanda giiglii bir iiretici ve ihracatgi iilke haline
gelebilir. Mersin baliklari, sadece yiiksek katma degerli iiriinler sunmakla kalmayacak; ayni
zamanda tilkemizin biyolojik ¢esitliliginin korunmasina ve kiiresel 6lgekte prestij kazanmasina
da katkida bulunacaktir.
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ABSTRACT

Postbiotics, which are defined as bioactive compounds produced by probiotic microorganisms,
have recently attracted considerable interest due to their potential applications in food systems.
They offer promising benefits in terms of food safety, preservation, and human health. This
study aims to identify fundamental trends, influential publications and emerging research areas
in this field by analysing academic literature on the use of postbiotics in food using bibliometric
methods. By analysing a comprehensive dataset of scholarly articles from the Web of Science
database, the study identifies the most cited papers, leading authors, and prominent institutions
that have contributed to research on postbiotics. The Web of Science database was used to
identify all original articles on food security between 2002 and 2024. After collecting
bibliographic and citation data, as well as keywords, citation networks and co-citations related
to food security, we performed an analysis using VOSviewer software and the Bibliometrix 2.0
package within the R Studio application. A total of 238 articles were retrieved from the Web of
Science database. These articles were cited a total of 6,855 times (6,698 times excluding self-
citations). The year with the most citations was 2024 (2,342). The h-index was 43. The country
that published the most articles was the People's Republic of China (n = 42). The most active
field of research was 'Food Science Technology' (n = 103). The most prolific publisher was
Elsevier (n = 79). The journal with the most articles published was Food Bioscience (n = 11).

In conclusion, this bibliometric analysis provides a historical overview of the development of
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the postbiotics field and offers valuable insights into future research directions and policy

implications for ensuring global food security.
Keywords: Bibliometrics, Food Security, Food Insecurity
1. INTRODUCTION

Postbiotics, which are defined as bioactive compounds produced by probiotic microorganisms,
have emerged as a promising alternative to live probiotics thanks to their stability and safety,
as well as their various functional properties (Aguilar-Toala et al., 2018). Unlike probiotics,
postbiotics do not contain live microorganisms; however, they retain immunomodulatory,
antimicrobial, antioxidant and anti-inflammatory activities, making them ideal for use in food
systems. These bioactive metabolites include organic acids, short-chain fatty acids, enzymes,

peptides, polysaccharides and cell wall fragments (Salminen et al., 2021).

The use of postbiotics in food products is becoming increasingly popular due to their many
advantages over traditional probiotics. Postbiotics are more stable during food processing and
storage, reducing concerns about loss of viability and variability in functional efficacy.
Furthermore, postbiotics can confer health benefits even when consumed in an inactive state,
making them suitable for wvulnerable groups such as infants, the elderly and
immunocompromised individuals (Wegh et al., 2019; Balthazar et al., 2022). The potential
functional roles of postbiotics in improving food quality and human health have recently been
explored. To highlight the practical importance of postbiotics and gain an understanding of the
scope and trends of postbiotic applications in food systems, a systematic mapping of the

research landscape is crucial.

Despite growing interest in postbiotics, research trends, publication patterns, and global
scientific contributions in this field remain largely unexplored. A bibliometric analysis is a
quantitative approach that evaluates research outputs, citation patterns, authorship networks,
and collaboration structures. It provides valuable insights into the development and future
direction of a research field (Donthu et al., 2021). Applying bibliometric methods to postbiotic
food research can help to identify effective publications, leading authors, countries and

institutions, as well as thematic focal points and emerging trends.
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This study aims to conduct a bibliometric analysis of research on the use of postbiotics in food.
In other words, it will be a systematic examination of the global academic literature on this
topic. The study will use this analysis to identify the main areas of research, highlight trends
and shifts in focus, and recognise the most significant contributors to the field. Consequently,
this article will inform policy decisions, academic studies and practical applications in global
food systems, offering a clearer roadmap for future research related to the use of postbiotics in

food.

2. MATERIALS AND METHODS
2.1. Research Design and Search Methodology

A bibliographic review, a type of retrospective study, was conducted using the bibliometric
analysis method (Zhang et al., 2021). The Web of Science Core Collection (WoSCC) electronic
database was used to construct the literature dataset. This database provides a comprehensive
and consistent collection of exportable data and is widely used by scientists. Given its long-
standing reputation as a reliable source of biomedical research, the WoSCC was selected as the

primary data source for the study. Its ability to provide thorough citation data was emphasised.
2.2. Data Collection

The search terms for data retrieval were “Postbiotics” AND “Food” (Topic). To eliminate bias
and to account for the frequent updates to the WoSCC database, the literature search was
conducted in a single day (27 August 2025). The search was conducted from 2002 to 27 August
2025.

2.2.1 Standards for Study Selection

A total of 556 articles were identified by a thorough search of the WoSCC using the terms
“Postbiotics” AND “Food” (Topic). The search was then refined by excluding review articles,
case reports, editorials, notes, conference summaries, proceedings, letters, book chapters, and
proofs from the document type tab, yielding 305 records. The year 2025 was then removed from
the analysis due to a lack of comprehensive data, resulting in a total of 242 results. Checking

the titles and abstracts gave a total of 238 results.
2.2.2. Data collection

Record titles, years of publication, names of journals in which the research was published,

names of authors, keywords, names of institutions with which the authors were affiliated and
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countries of origin were considered essential and extracted in plain text format. The total
number of articles and the total number of citations retrieved from the WoSCC database were
taken into account in the analysis. The WoS publications were saved as a .txt file and then

exported to Microsoft Office Excel 2019 (Los Angeles, CA, USA) for further analysis.

2.3. Network analytics

This bibliometric study used VOSviewer (version 1.6.10, Leiden University, The Netherlands)
and the Bibliometrix R package (Alkan and Tokur; 2023) and to import data and identify trends,
collaborations and notable findings. The software was also used to collect and review data on
authorship, links, keywords, citations and thematic words. The programme assisted in the

analysis of keywords, co-occurrences, citations, co-authorship and co-citations.

3.RESULTS

During the study period from 2002 to 2024, publications were produced in four languages. The

most common language used was English (Table 1).

Table 1. The languages in which articles were published.

Languages Record Count % of 238
English 237 99.580%
Chinese 1 0.420%

A total of 61 countries/regions have been published in the period from 2002 to 2024. The ten

countries with the most publications are shown in Figure 1.
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Figure 1. Most productive countries
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Over the course of the study, which ranged from 2015 to 2024, 129 independent research areas

were discovered. Table 2 shows the most intensively explored areas.

Tablo 2. Most active research areas

Research Areas Record Count % of 238
Food Science Technology 103 43.277%
Microbiology 38 15.966%
Biotechnology Applied Microbiology 35 14.706%
Nutrition Dietetics 32 13.445%
Chemistry 25 10.504%
Agriculture 22 9.244%
Biochemistry Molecular Biology 16 6.723%
Veterinary Sciences 12 5.042%
Gastroenterology Hepatology 7 2.941%
7 2.941%

Polymer Science

Showing first 10 out entries

In the years between 2002 and 2024, a total of 532 affiliations have been published. Figure 2

presents the affiliations of the ten journals with the highest number of publications.

URMIA UNIV

SHAHID BEHESHTI UNIV MED SCI

UNIV ILLINOIS

INNER MONGOLIA AGR UNIV

AHVAZ JUNDISHAPUR UNIV MED SCI

Affiliations

QAZVIN UNIV MED SCI

TABRIZ UNIV MED SCI

YONSET UNIV

DUNAREA DE JOS UNIV GALATI

NATL UNIV SINGAPORE

Figure 2. Most prolific affiliations
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Between 2002 and 2024, ten entries were detected, representing 47 different publishers. Figure
3 lists the most prolific publishers.
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Figure 3. Most prolific publishers

A total of 124 articles have been published on the topic. Figure 4 includes the 10 journals with
the most publications.
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Figure 4. Journals publishing the most articles
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The evaluated articles generated a total of 6.855 citations (of which 6.698 were self-citations),

giving an average h-index of 43. Highest number of citations (2.342) and publications (82) was
found in 2024 (Figure 5).
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Figure 5. Publication and citation frequency

As shown in Figure 6, our bibliometric study has revealed the most frequently used keywords.
It was found that the font size of the keywords was closely proportional to the frequency with

which they were repeated in the articles.
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The size of the bubbles was proportional to the amount of research done in each country in the
network representation of bibliographic coupling between nations. The width of the lines
connecting the countries indicates the degree to which they are linked, while the colours of the

lines indicate the cluster to which each country is assigned. For this study, we have included at
least one document and one citation from each country (Figure 7).
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Figure 7. Network visualisation of bibliographic coupling between countries

The relationship between authors with at least one publications and at least one
shown in Figure 8.

citations 1is
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4. DISCUSSION

This study examined the academic literature on the use of postbiotics in food systems between
2002 and 2024 using bibliometric methods, revealing key trends, influential publications, and
emerging research areas in this field. The findings show that postbiotic research has gained
significant momentum, particularly in recent years, and is being addressed by an increasing

number of scientists, institutions, and countries.

The fact that the highest number of publications and citations occurred in 2024 indicates that
interest in postbiotics has peaked in the recent period and that research in this field is becoming
increasingly important. This reflects the growing awareness of both academic circles and the
food industry regarding the potential benefits of postbiotics. The fact that China is the country
with the highest number of publications indicates that scientific production in this field is
concentrated in the Asian region and that China is a leader in this area. The findings of our

research are quite similar to those of Stelmach et al. (2024).

In terms of research areas, ‘Food Science and Technology’ stands out as the most active
discipline; this demonstrates that postbiotics have significant application potential in areas such

as food safety, shelf life extension, and functional foods. In addition, interdisciplinary
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relationships with disciplines such as microbiology, biotechnology, nutrition, and chemistry
reveal that postbiotic research has a multidimensional structure. Postbiotics are now well-
known because they are not live microbes. This makes them a good option for immune-
compromised patients who are hesitant to take probiotics or whose doctors are reluctant to
prescribe them. Postbiotics are now well-known because they are not live microbes. This makes
them a good option for immune-compromised patients who are hesitant to take probiotics or

whose doctors are reluctant to prescribe them (Gilliam et al., 2023; Zhong et al., 2024).

Keyword analyses show that the most frequently recurring themes in the literature are ‘food
safety,” ‘gut microbiota,” ‘health benefits,” and ‘fermented foods.” This reveals that postbiotics
are considered not only from a technological perspective but also from a health perspective,

and that their effects on human health are an important research topic.

Furthermore, the bibliographic link maps obtained show that international collaborations are
still limited but have the potential to develop with the increasing number of publications.
Supporting multi-authored studies and inter-institutional collaborations, in particular, will

contribute to increasing scientific depth and widespread impact in the field.
5. CONCLUSION

In conclusion, this study not only maps the current state of postbiotic research in food but also
sets a foundation for future scholarly work, industrial innovation, and policy development

aimed at leveraging postbiotics to enhance food security and public health.

Future studies may offer more in-depth analyses by focusing on specific application areas of
postbiotics (e.g. meat products, dairy products, baby foods). Furthermore, an increase in clinical
studies on the effects of postbiotics on human health and their functional use in food products

will advance this field both scientifically and commercially.
Limitations

This study has certain limitations. The research was restricted to the Web of Science Core
Collection database, which may have excluded studies from other important databases (Scopus,
PubMed, etc.). Furthermore, only the keywords ‘postbiotics’ and ‘food’ were used, which may

have led to the exclusion of some relevant publications due to the variety of terms.
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Abstract

The presence of ochratoxin A in milk and dairy products poses a significant public health risk
and has led to an increasing amount of scientific research in this area. This bibliometric analysis
mapped research trends, identified key themes and highlighted influential studies by thoroughly
reviewing extensive literature on ochratoxin A in milk. Using the Web of Science database, all
original articles on ochratoxin A published between 2000 and 2024 were identified. After
collecting bibliographic and citation data, as well as keywords, citation networks, and co-
citations related to nanofood, we performed the analysis using VOSviewer software and the
Bibliometrix R package. A total of 534 articles were retrieved from the Web of Science
database. These articles were cited a total of 10.72 times (10.383 times excluding self-citations).
The year with the most citations was 2024 (2010). The h-index was 65. The country that
published the most articles was China (n = 94). The most active field of research was food
science technology (n = 269). The most prolific publisher was Elsevier (n = 91). The journal
with the most articles published was Toxins (n = 41). In conclusion, this bibliometric study
provides a comprehensive overview of the research landscape on ochratoxin A in milk and

highlights current trends and areas for future research.

Keywords: Bibliometric analysis, Ochratoxin A, Mycotoxins, Milk
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1. INTRODUCTION
Milk and dairy products are an important part of a balanced diet due to their high nutritional
value. In particular, they are a good source of protein and calcium, as well as other essential
micronutrients. However, the safety of milk as a food commodity is compromised by the
potential presence of chemical contaminants, including mycotoxins. One such mycotoxin is
ochratoxin A (OTA), which is produced mainly by Aspergillus ochraceus, Aspergillus
carbonarius, and Penicillium verrucosum. It is frequently detected in milk, cereals, coffee,
dried fruits, and animal feed (Pfohl-Leszkowicz & Manderville, 2007; EFSA, 2020). OTA can
accumulate in animal tissues and secretions, including milk, due to carry-over from

contaminated feed, posing a direct risk to consumers (Boudra et al., 2007).

The International Agency for Research on Cancer (IARC, 1993) has classified OTA as a Group
2B possible human carcinogen, and it has been associated with nephrotoxicity, hepatotoxicity,
teratogenicity, immunotoxicity and potential genotoxic effects (Pfohl-Leszkowicz et al., 2002;
Wiegckowska et al., 2024). Due to its stability during thermal processing, OTA can remain
present in milk and milk-based products even after pasteurisation or drying (Dahal et al., 2016;
Zinedine et al., 2007). Consequently, monitoring OTA levels has become a critical component
of food safety regulations, with the European Union establishing specific maximum limits for
OTA in foodstuffs (EC Regulation No 1881/2006), though these limits have not yet been
harmonised globally for milk.

Despite the growing volume of research focused on the occurrence, detection methods,
toxicology and regulatory aspects of OTA, no bibliometric study has yet examined the global
research landscape concerning OTA in milk. Bibliometric analysis is a robust tool for mapping
scientific development, identifying influential contributors, and detecting emerging trends. It
uses quantitative and statistical methods to evaluate publication patterns (Donthu et al., 2021).
This approach is essential for understanding how the field has evolved, identifying research

gaps, and determining which areas require further scientific and regulatory attention.

The present study conducts a comprehensive bibliometric analysis of research related to
Ochratoxin A in milk, aiming to (1) evaluate temporal trends in publication activity, (2) identify
the most productive countries, institutions, and authors, (3) uncover collaborative networks and
thematic clusters, and (4) suggest strategic directions for future research. This work is important
because it helps to develop OTA research in a planned way, and it makes it easier for countries

to work together to reduce mycotoxin contamination in the dairy supply chain.
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2. MATERIALS AND METHODS
2. 1. Research Design and Search Methodology

A bibliometric analysis was conducted using the bibliographic review method (Aria and
Cuccurullo, 2017), which is a retrospective study. The Web of Science Core Collection
(WoSCC) electronic database was used to construct the literature dataset. The WoSCC is a
comprehensive and consistent collection of exportable data that is widely used by scientists.
Given its long-standing reputation as a reliable source of biomedical research, the WoSCC was
selected as the primary data source for the study. Its ability to provide thorough citation data

was also noted.
2. 2. Data Collection

‘Ochratoxin A’ AND ‘Milk’ (Topic) were used as search terms to retrieve data. To eliminate
bias and account for frequent updates to the WoSCC database, the literature search was

conducted on 28 August 2025. The search period ran from 2000 to 26 August 2025.
2.2.1 Standards for Study Selection

A thorough search of WoSCC using the terms ‘Ochratoxin A’ AND ‘Milk’ (Topic) yielded a
total of 746 items. The search results were narrowed by excluding the following document
types: review articles, case reports, editorial material, notes, meeting abstracts, proceedings,
letters, book chapters and corrections. This resulted in 554 hits. The year 2025 was omitted
from the analysis due to a lack of comprehensive data, leaving 536 results. The Science Citation
Index Expanded was used, producing 534 results. Reviewing the titles and abstracts yielded the

same number of results, as shown in Table 1.

Table 1. Search Algorithm

Search Criteria Result
Count
Initial search 746
After selecting the document type 554
After excluding articles published in 2024 536
WOS Index (SCI-ESCI) type 534
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2.2.2. Data collection

The data described as essential and included in plain text format included record titles,
publication years, names of journals in which the research was published, author names,
keywords, names of institutions with which the authors were affiliated and countries of origin.
The total number of articles and citations was retrieved from the WoSCC database. This was
included in the analysis. TXT files were used to save WoS publications, which were then

exported to Microsoft Office Excel 2019 for further analysis.
2.3. Network analytics

This bibliometric study used VOSviewer (version 1.6.10, Leiden University, the Netherlands)
and the Bibliometrix R package (Alkan & Tokur, 2023) to import data, identify future trends
and collaborative networks, and highlight notable findings. The software was also used to
collect and review data on authorship, links, keywords, citations and thematic words. It assisted

in the analysis of keywords, co-occurrences, citations, co-authorship and co-citations.
3. RESULTS

During the study period, which lasted from 2000 to 2024, publications in four languages were

created. English was the most commonly used language (see Table 2).

Table 2.The languages of articles

Languages Record Count % of 534
English 521 97.566%
French 3 0.562%
German 3 0.562%
Hungarian 2 0.375%
Chinese 1 0.187%
Indonesian 1 0.187%
Portuguese 1 0.187%
Turkish 1 0.187%
Unspecified 1 0.187%

A total of 80 countries/regions were published between 2000 and 2024. Figure 2 shows the top

ten countries with the most publications.
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Figure 1. Most productive countries

Over the course of the study, which ranged from 2000 to 2024, 32 independent research areas

were discovered. Table 3 shows the most intensively explored areas.

Tablo 3. Most active research areas

Research Areas Record Count % of 534
Food Science Technology 269 50.375%
Chemistry 183 34.270%
Toxicology 141 26.404%
Agriculture 53 9.925%
Biochemistry Molecular Biology 35 6.554%
Nutrition Dietetics 31 5.805%
Environmental Sciences Ecology 30 5.618%
Veterinary Sciences 28 5.243%
Biotechnology Applied Microbiology 25 4.682%
Mycology 22 4.120%

Showing first 10 out entries
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Between 2000 and 2024, a total of 882 affiliations were published. Figure 2 shows the
affiliations of the ten journals that have published the most.

28
CHINESE ACADEMY OF AGRICULTURAL SCIENCES

12 10 9
UNIVERSITY OF VALENCIA UNIVERSITY OF GHENT UNIVERSITY
BOLOGNA

MINIST AGR

17
EGYPTIAN KNOWLEDGE BANK EKB
20
INSTITUTE OF ANIMAL SCIENCE CAAS

Figure 2. Most prolific affiliations

Between 2000 and 2024, ten entries were detected, representing 76 different publishers. Figure
3 lists the most prolific publishers.
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Figure 3. Most prolific publishers
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In total, 208 articles have been published on this topic. Table 4 shows the top ten journals with

the highest number of publications.

Tablo 4. Top ten journals

Journals Record Count % of 534
Toxins 41 7.678%
Food Control 38 7.116%
Food Chemistry 22 4.120%
Food Additives and Contaminants Part A Chemistry Analysis

Control Exposure Risk Assessment 20 3745%
Food and Chemical Toxicology 18 3.371%
Journal of Agricultural And Food Chemistry 13 2.434%
Journal of Chromatography A 13 2.434%
Toxicon 10 1.873%
Journal of Dairy Science 9 1.685%
Mycotoxin Research 9 1.685%

Showing 10 out of entries

A total of 10,772 citations were found in the evaluated articles (10,383 of which were self-
citations), giving an average h-index of 65. Notably, 2022 saw the highest number of
publications (52), while the highest number of citations were made in 2024 (2,010) (Figure 4).
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Figure 4. Publication and citation frequency

Figure 5 shows the keywords that were used most frequently, as revealed by our bibliometric

study. The font size of each keyword was found to be proportional to how often it occurred in

the articles.
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Figure 5. Keyword visualization

In the network representation of bibliographic coupling between countries, the size of the
bubbles was proportional to the amount of research conducted in each country. The width of
the lines connecting countries indicates the strength of their coupling, and the colours of the

lines indicate the cluster to which each country was assigned. For this study, we included at east
one document and one citation from each country ( Figure 6).
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The associations between authors with at least one citations are shown in Figure 7
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4. DISCUSSION

This bibliometric study provides a quantitative, comprehensive and, visual analysis of global
research trends relating to ochratoxin A (OTA) in milk from 2000 to 2024. The results offer
significant insights into the publication process, the most prominent contributors, the subjects

of research, and the cooperation patterns within the field.

The number of publications has been increasing steadily over the past 25 years, which suggests
that people all over the world are becoming more and more worried about the health risks linked
to OTA contamination in milk. The peak in publication output in 2022 was followed by the
highest citation rate in 2024. This reflects a recent surge in research interest. This interest is
possibly driven by increasing food safety regulations. It is also possibly driven by advancements
in analytical technologies. These trends align with the broader landscape of food safety and

mycotoxin research, which has also experienced significant growth over the past decade.

(Zhang et al., 2021).

The most prolific contributor in terms of publication volume was China, in line with its growing
investment in food safety research and infrastructure. Other leading countries such as the USA,
Italy, and Germany also demonstrated high output, suggesting a strong global interest across
both developed and emerging economies. In our previous bibliometric analysis of aflatoxin M1,
the leading country was the USA, and Tiirkiye was again in the top 10. The data from these two
studies were consistent (Altun et al., 2024). However, despite the global nature of OTA
contamination, bibliographic coupling and co-authorship networks revealed Ilimited
intercontinental collaboration. Most research clusters were concentrated in specific regions,
highlighting the need for greater international cooperation, particularly between high-income
countries and regions where OTA contamination may be under-reported or under-researched

due to limited resources.

The most active research areas were Food Science and Technology, Chemistry, and Toxicology,
which highlights the multidisciplinary nature of OTA studies. These fields of study reflect
efforts to understand the chemical and toxicological properties of OTA, as well as to develop
sensitive and reliable detection methods and assess regulatory compliance. The relatively lower
representation of the Nutrition and Public Health domains suggests a potential research gap in
the study of chronic dietary exposure to OTA and its long-term health consequences for

different population groups (Haighton et al., 2012).
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The journal ‘Toxins’ was the most prolific publisher, followed by ‘Food Control’ and ‘Food
Chemistry’. This finding demonstrates that the majority of OTA-in-milk research is
disseminated through specialised journals focusing on food toxicology, safety and chemical
analysis. Elsevier was the leading publisher, further reinforcing its dominance in the landscape

of scientific publications for food-related toxicological research.

Keyword analysis revealed that the dominant themes were “Ochratoxin A”, “milk”,
“mycotoxins” and “HPLC”, indicating a methodological focus on using high-performance
liquid chromatography (HPLC) for Ochratoxin A (OTA) detection. However, the low frequency
of terms such as 'risk assessment', 'exposure modelling' and 'policy' highlights underexplored
areas that are crucial for translating scientific knowledge into public health practice. New ideas
like "nanotechnology," "biosensors," and "immunoassays" also started to appear in the last ten
years. This suggests a change towards more new, fast, and cheap ways to detect mycotoxins.
Future bibliometric studies may confirm whether these areas evolve into dominant research

directions.
5. CONCLUSION

A comprehensive overview of global research trends on Ochratoxin A in milk over the past two
decades is provided by this bibliometric analysis. The results show an ongoing increase in
scientific interest, with China, the USA, and several European countries publishing more than
others. The dominance of the food science, chemistry and toxicology disciplines reflects a
strong focus on detection methods and risk assessment. Meanwhile, emerging technologies
such as biosensors and nano-technology based assays signal potential future research directions.
However, limited international collaboration and the underrepresentation of studies focused on
public health highlight areas for improvement. The study provides a comprehensive overview
of the existing research landscape and offers strategic insights to guide future investigations. It
also supports global efforts to ensure milk safety and mitigate mycotoxin-related health risks

by fostering interdisciplinary collaboration.
Limitations

While this study provides a valuable overall view to Ochratoxin A, it is important to understand
its limitations. Firstly, the analysis was restricted to the Web of Science Core Collection, so
relevant articles indexed in other databases may have been overlooked. Secondly, the dataset

was dominated by English-language publications, which may introduce language bias. Thirdly,
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citation metrics may not fully capture the qualitative impact of research, particularly for recent

publications that have not yet received any citations.
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KEY PEPTIDE GPCR FAMILIES AND THEIR BIOCHEMICAL FUNCTIONS:
INSIGHTS INTO SIGNAL TRANSDUCTION AND THERAPEUTIC POTENTIAL

Lecturer Dr, Gamze DEMIREL
Selcuk Universitesi, gamzedemirel@selcuk.edu.tr -0000-0001-6037-378X

ABSTRACT

G protein-coupled receptors (GPCRs) constitute the largest and most functionally diverse
family of membrane receptors in eukaryotic organisms. Among them, peptide-binding GPCRs
hold pivotal roles in key physiological processes, including neurotransmission, hormonal
signaling, immune modulation, and metabolic regulation. The principal families of peptide
GPCRs—Class A (rhodopsin-like), Class B (secretin-like), and Class C (metabotropic
glutamate/pheromone)—are highlighted, with emphasis on their unique structural

characteristics, ligand recognition mechanisms, and downstream biochemical pathways.

Recent advances in structural biology, particularly through cryo-electron microscopy and high-
resolution modeling, have provided new insights into receptor-ligand interactions, G protein
activation, and the dynamic processes of receptor desensitization and internalization. Special
emphasis is placed on the concept of biased agonism and its emerging role in developing

pathway-specific therapeutics with reduced side effects.

Peptide GPCRs are increasingly significant in drug discovery and development. Several
receptors from this family are now targeted by clinically approved drugs, with ongoing trials
exploring novel therapeutics for metabolic, cardiovascular, neurological, and oncological
diseases. A deeper understanding of their molecular mechanisms and translational potential
reveals the biochemical complexity and therapeutic relevance of peptide GPCR signaling in

modern medicine.

Key Words: Peptide GPCRs, Signal transduction, Biased agonism
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INTRODUCTION

G protein-coupled receptors (GPCRs) represent a vast superfamily of seven-transmembrane proteins
that link extracellular ligands to intracellular signaling pathways (Lefkowitz & Shenoy, 2005). Nearly
800 GPCRs have been identified, with many activated by biologically active peptides (Campbell &
Drucker, 2013). GPCRs regulate processes such as neuronal signaling, hormonal secretion, immune
cell recruitment, and metabolic homeostasis, which explains why approximately 40% of all marketed
drugs act on GPCRs (Drucker & Nauck, 2006).

Peptide-binding GPCRs are divided into three major classes:

Class A (Rhodopsin-like): Includes neuropeptide Y, opioid, and chemokine receptors, all crucial for
neurobiology and immune defense.

Class B (Secretin-like): Encompasses receptors such as glucagon, GLP-1, and calcitonin receptors,
primarily involved in metabolic regulation and endocrine control (Holst, 2007).

Class C (Metabotropic glutamate/pheromone): Plays important roles in neurotransmission and sensory
responses.

Structural biology, especially cryo-electron microscopy (cryo-EM), has made it possible to visualize
ligand-receptor complexes at high resolution, providing valuable information on conformational
changes, G protein coupling, B-arrestin recruitment, and desensitization mechanisms (Wang et al.,
2020). Moreover, the concept of biased agonism, which allows selective activation of signaling
pathways by different ligands, has gained significant attention for its therapeutic potential to minimize
adverse effects (Li et al., 2019).

Given their central role in physiology and their pharmacological potential, peptide GPCRs are currently
investigated in diverse fields ranging from diabetes and obesity to cardiovascular, neurodegenerative,
and oncological disorders (Barilaro et al., 2005).

2. MATERIALS AND METHODS

This work was prepared as a narrative review. The literature was searched using PubMed,
Scopus, and Web of Science databases with the keywords “peptide GPCRs,” “signal
transduction,” “biased agonism,” and “therapeutic potential.” Peer-reviewed articles, published
between 2000 and 2024, including both original research and reviews, were evaluated.
Structural biology data, pharmacological developments, and therapeutic trials were prioritized.

3. RESULTS AND INTERPRETATION
The comprehensive literature review highlights several significant findings regarding the
biochemical functions and therapeutic relevance of peptide-binding GPCRs:
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3.1. Structural Insights:

Recent advances in cryo-electron microscopy (cryo-EM) have enabled the high-resolution
visualization of GPCR-ligand complexes, providing unprecedented insight into conformational
dynamics and ligand-specific binding pockets (Rasmussen et al., 2011; Carpenter & Tate,
2016). These structural models have clarified how subtle modifications in peptide ligands alter
receptor activation and signaling bias.

3.2. Biochemical Pathways:

Detailed studies have elucidated the complex mechanisms underlying G protein activation, [3-
arrestin-mediated signaling, receptor desensitization, and internalization (Lefkowitz & Shenoy,
2005). These processes are essential for maintaining receptor homeostasis but also present
challenges for long-term drug efficacy. The discovery that GPCRs can form dimers and higher-
order oligomers has further expanded our understanding of their biochemical versatility (Ferre,
2010).

3.3. Biased Agonism:

The concept of biased agonism has revolutionized GPCR pharmacology. Ligands can
selectively drive receptor signaling toward G protein- or B-arrestin-mediated pathways,
improving therapeutic specificity and reducing side effects (Violin & Lefkowitz, 2007;
Rajagopal et al.,, 2010). For example, biased agonists targeting opioid receptors have
demonstrated analgesic efficacy with reduced risk of respiratory depression, a principle that
may be extended to peptide GPCRs.

3.4. Therapeutic Applications:

Peptide-binding GPCRs have been validated as clinical drug targets for numerous diseases.
GLP-1 receptor agonists are already approved for type 2 diabetes and obesity, with growing
evidence supporting their use in cardiovascular protection and neurodegenerative disorders
(Drucker & Nauck, 2006; Wang et al., 2020). Chemokine receptors, another subgroup of
peptide GPCRs, are being targeted in inflammatory diseases and cancer immunotherapy (Steen
& Larsen, 2018). These findings confirm the broad translational potential of peptide GPCRs.

4. GENERAL DISCUSSION AND CONCLUSIONS

Peptide GPCRs are central regulators of a wide spectrum of physiological processes, making
them among the most critical druggable proteins in human biology. Advances in structural
biology have expanded our mechanistic knowledge of receptor activation, biased signaling, and
desensitization, thus providing a rational basis for therapeutic development (Carpenter & Tate,
2016).

The principle of biased agonism has emerged as one of the most promising strategies in modern
pharmacology. By selectively activating beneficial signaling pathways while avoiding
deleterious ones, biased ligands hold the potential to improve efficacy and safety (Rajagopal et
al., 2010). For instance, GLP-1 receptor agonists not only enhance insulin secretion but also
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confer cardiovascular and neuroprotective benefits, highlighting the multidimensional
therapeutic relevance of biased signaling (Holst, 2007; Li et al., 2019).

Despite these advances, several challenges remain. Receptor desensitization, internalization,
and downregulation are major obstacles limiting the long-term success of GPCR-targeted
therapies (Lefkowitz & Shenoy, 2005). Moreover, peptide-based therapeutics often suffer from
unfavorable pharmacokinetics, including rapid degradation and low oral bioavailability. Novel
strategies such as peptide backbone modification, nanoparticle encapsulation, and targeted
delivery systems are being developed to overcome these barriers (Knudsen & Lau, 2019).

In addition, the discovery of GPCR heterodimerization and allosteric modulators has opened
new directions for precision pharmacology (Ferre, 2010). These approaches could allow the
development of ligands that are both tissue-specific and pathway-selective, thus improving
therapeutic profiles.

In conclusion, peptide-binding GPCRs represent indispensable molecular targets at the
intersection of structural biology, biochemistry, and translational medicine. Structural
breakthroughs, particularly through cryo-EM, have paved the way for next-generation GPCR
drug discovery. By advancing selective ligands, biased agonists, and innovative drug delivery
systems, the therapeutic landscape for metabolic, cardiovascular, neurological, and oncological
diseases is expected to broaden significantly, ultimately enhancing patient survival and quality
of life.
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EVALUATION OF CELL VIABILITY IN GLP-1R EXPRESSING HEK?293 CELLS
TREATED WITH SYNTHETIC PEPTIDE LIGANDS

Lecturer Dr. Gamze Demirel
Selguk University, gamzedemirel@selcuk.edu.tr - ORCID ID: 0000-0001-6037-378X

ABSTRACT

Peptide-activated G protein-coupled receptors (GPCRs), particularly glucagon-like peptide-1
receptor (GLP-1R), are crucial mediators in metabolic regulation and intercellular signaling.
While synthetic peptide ligands targeting GPCRs are widely studied for their therapeutic
potentials, their cytotoxicity and impact on cellular viability remain underexplored in controlled
in vitro settings. This study looked at how the viability of GLP-1R-expressing HEK293 cells
was affected by varying concentrations of synthetic GLP-1 peptide ligands (0.01 pM, 0.1 uM,
and 1 uM). The MTT assay was used to evaluate cell viability following a 24-hour exposure
period. Untreated cells served as the control group. The findings showed a considerable
survivability under all conditions and a dose-dependent decrease in metabolic activity.
Interestingly, even at the maximum dose examined, cell viability remained above 80%,
indicating high biocompatibility of the synthetic peptide. These findings support the safety of
synthetic GLP-1 analogs in basic cellular models and suggest their potential for further
pharmacological development.

Keywords: GLP-1 receptor, synthetic peptide, HEK293, cell viability, MTT assay
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1.INTRODUCTION

G protein-coupled receptors (GPCRs), one of the largest protein families in eukaryotes, are
essential for controlling how cells respond to external stimuli. GPCRs are the target of around
40% of contemporary medications, underscoring their critical therapeutic role [1]. Of them, the
glucagon-like peptide-1 receptor (GLP-1R) has garnered a lot of interest because of its
regulatory function in insulin secretion and glucose homeostasis [2]. In addition to pancreatic
B-cells, GLP-1R is expressed in the brain, gastrointestinal tract, and cardiovascular system,
where it performs regulatory and protective roles [3].

Type 2 diabetes mellitus and obesity can be treated with GLP-1 receptor agonists [4].
Furthermore, there is ongoing research into their functions in cardiovascular conditions,
neurological diseases, and potentially cancer [5,6]. Even though these peptides have
demonstrated promise in human and animal investigations, preclinical research on their basic
safety profiles—particularly their cytotoxic effects in non-target cell lines—remains essential.

Because of their consistent growth features and simplicity of transfection, HEK293 cells—
which are derived from human embryonic kidney tissue—are frequently utilized in biomedical
research. They offer a reliable in vitro platform for investigating receptor-ligand interactions at
the cellular level when genetically altered to express GLP-1R.
In this work, we assessed a synthetic GLP-1 peptide's cytotoxicity and biocompatibility on
HEK293 cells that expressed GLP-1R. By using the MTT assay, a common technique for
evaluating cell metabolic activity, to analyze cellular viability, we hoped to add to the
fundamental knowledge required for creating next-generation GLP-1-based therapies.

2. MATERIALS AND METHODS

2.1.Cell Culture

GLP-1R—expressing HEK293 cells were cultured in Dulbecco’s Modified Eagle Medium
(DMEM) supplemented with 10% fetal bovine serum (FBS) and 1% penicillin—streptomycin.
The cells were maintained at 37 °C in a humidified incubator with 5% CO.. When they reached
approximately 80-90% confluence, they were seeded into 96-well plates at a density of 1 x 10*
cells per well.

2.2. Peptide Treatment and Viability Assay

At final doses of 0.01 uM, 0.1 uM, and 1 uM, synthetic GLP-1 peptide ligands were produced
in sterile PBS and added to the culture medium. No peptide was given to the control groups.
Following a 24-hour incubation period, each well received 20 L. of MTT solution (5 mg/mL),
which was then incubated for 4 hours at 37°C. After dissolving the resultant formazan crystals
in DMSO, a microplate reader was used to quantify absorbance at 570 nm. Three duplicates of
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each condition were examined, and the results were shown as the proportion of viable cells in
comparison to the control.

3. RESULTS AND INTERPRETATION

The outcomes showed that after being treated with synthetic GLP-1 peptide, cell viability
responded in a dose-dependent manner. With very slight reductions in metabolic activity, cells
treated with 0.01 uM and 0.1 pM peptide maintained viability levels comparable to the control
group. There was a discernible but non-fatal decline in viability at the maximum
concentration(1 uM) (Table 1).

All groups' cell viability levels continuously stayed over 80%, suggesting that there was no
discernible cytotoxicity. These results are in line with prior research showing that, at low to
moderate dosages, GLP-1 analogs had no negative impact on cell health [4,7]. Furthermore, the
reliability and repeatability of the data are supported by the consistency of the triplicate results.

4. GENERAL DISCUSSION AND CONCLUSIONS

The high survivability rates, even at the highest tested concentration, show that synthetic GLP-
1 peptide ligands are generally biocompatible with GLP-1R-expressing HEK293 cells. Our
findings concur with those of Li et al. [6], who showed cardioprotective effects in cardiac cells,
and Wang et al. [5], who discovered that GLP-1 analogs have neuroprotective properties in
neuronal models.

These discoveries are significant because they have wider ramifications for the application of
synthetic peptide ligands in therapeutic settings. Although GLP-1 analogs are mostly used to
treat metabolic diseases, their wider use necessitates thorough cellular safety profiling.

The study's limitations include the use of a single cell line and the very brief exposure period
(24 hours). To create a more comprehensive safety profile, future research should include
longer exposure times, different doses, and a range of human and animal cell types (FIGURE
1).

To sum up, synthesized GLP-1 peptides seem safe in HEK293-GLP-1R cells within the
measured dose range, providing a promising starting point for additional pharmacological
research. To validate these results and facilitate clinical translation, functional assays, gene
expression analysis, and in vivo validation will be required.

190



ot meﬁ,

‘74

b
st

AICHSS 6th INTERNATIONAL CONFERENCE ON ON HEALTH, ENGINEERING and APPLIED SCIENCES
September 5 -7, 2025 - MUS
ISBN NR. : 978-625-5962-52-2

.....................

Table 1. Effect of Peptide Concentration on HEK293 Cell Viability

Peptide Concentration (uM) Mean Cell Viability (%)

0 (Control) 100
0.01 98.7
0.1 93.4
1 84.2
A Microscopy C C Cell Viability
Control 0.01 pM 0.1 uM 1M 120-
= a
LS00 W
5 o L
O ®
‘G 80
MTT Assay .
~ 120- £ 60+
© T o
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| I =
55 10 T > 401
9 o
<“§ 60+ O
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=2 34 Control 0.01 0.1 1
=
.
> 0 1 1

Control 0.01 0.1 1

FIGUREL. A. Microscope image, B. MTT test result, C. cell viability

191



ORFERE,

o &

o “,
<

% AICHSS 6th INTERNATIONAL CONFERENCE ON ON HEALTH, ENGINEERING and APPLIED SCIENCES
- September 5 -7, 2025 - MUS
— > ISBN NR. : 978-625-5962-52-2

......................

AChdeyy
7

REFERENCES

[1] Lefkowitz, R. J., Shenoy, S. K., Transduction of receptor signals by beta-arrestins, Science,
308(5721), 512-517, 2005.

[2] Holst, J. J., The physiology of glucagon-like peptide 1, Physiological Reviews, 87(4), 1409—
1439, 2007.

[3] Campbell, J. E., Drucker, D. J., Pharmacology, physiology, and mechanisms of incretin
hormone action, Cell Metabolism, 17(6), 819-837, 2013.

[4] Drucker, D. J., Nauck, M. A., The incretin system: GLP-1 receptor agonists and DPP-4
inhibitors in type 2 diabetes, The Lancet, 368(9548), 16961705, 2006.

[5] Wang, X., Zhang, L., Chen, Y., Neuroprotective effects of GLP-1 receptor agonists in
central nervous system diseases, Frontiers in Neuroscience, 13, 2020.

[6] Li, L., EI-Maarri, O., Kleuser, B., GLP-1 receptor agonists protect cardiomyocytes via anti-
apoptotic signaling, Peptides, 120, 170152, 2019.

[7] Mosmann, T., Rapid colorimetric assay for cellular growth and survival: application to
proliferation and cytotoxicity assays, Journal of Immunological Methods, 65(1-2), 55-63,
1983.

192



ORFERE,

o &

o “,
<

% AICHSS 6th INTERNATIONAL CONFERENCE ON ON HEALTH, ENGINEERING and APPLIED SCIENCES
- September 5 -7, 2025 - MUS
— > ISBN NR. : 978-625-5962-52-2

......................

AChdeyy
7

NEOSCONA (ARANEAE: ARANEIDAE) TURLERININ KARSILASTIRMALI
ANALIZi

Yiiksek Lisans Ogrencisi, ASTYE SECKIN
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Doktora Ogrencisi, DERYA ARSLAN TALAPOV
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Do¢. Dr. ADILE AKPINAR
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Yiiksek Lisans Ogrencisi, SUHEDA AY
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OZET

Neoscona Simon, 1864, Araneidae familyasina ait bir cins olup, diinya genelinde 124 tiir ile
temsil edilmekte; Tiirkiye'de ise bu cinse ait {i¢ tiir bulunmaktadir. Bu tiirler arasinda yer alan
Neoscona adianta (Walckenaer, 1802) ve Neoscona byzanthina (Pavesi, 1876) morfolojik
acidan birbirine olduk¢a benzemektedir. Bu ¢alismada, s6z konusu iki tiirlin morfolojik ve
molekiiler 6zellikleri karsilastirmali olarak incelenmistir. Morfolojik farkliliklar o6zellikle
opistosoma tizerindeki desenlenmeler temel alinarak degerlendirilmistir. Molekiiler veriler ise
mevcut literatiir dogrultusunda analiz edilmistir. Arastirma sonucunda, her iki tiir arasinda
morfolojik ve genetik diizeyde belirgin farkliliklarin bulundugu ortaya konmustur. Ayrica,
tespit edilen bu farkliliklarin, tiirlerin ekolojik adaptasyon siiregleriyle iligkili olabilecegi ileri
stiriilmektedir. Elde edilen bulgular, Araneidae familyas: igerisindeki taksonomik
coziimlemelere Oonemli katkilar saglamakta olup, Neoscona cinsine ait tiirlerin popiilasyon
genetiginin daha derinlemesine anlasilmasina da olanak sunmaktadir.

Anahtar kelimeler: Neoscona adianta, Neoscona byzanthina, genetik karakterizasyon,
morfolojik analiz
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COMPARATIVE ANALYSIS OF NEOSCONA SPECIES (ARANEAE: ARANEIDAE)
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Msc student, SUHEDA AY

Gaziantep University suhedakpln1179@gmail.com,0009-0004-8732-0687

ABSTRACT

Neoscona Simon, 1864 is a genus belonging to the family Araneidae, comprising 124 species
worldwide. In Turkey, the genus is represented by three species. Among them, Neoscona
adianta (Walckenaer, 1802) and Neoscona byzanthina (Pavesi, 1876) exhibit significant
morphological similarities. In this study, the morphological and molecular characteristics of
these two species were comparatively examined. Morphological differences were primarily
evaluated based on the patterning of the opisthosoma. Molecular data were analyzed according
to information available in the literature. The findings revealed clear distinctions between the
two species at both morphological and genetic levels. Furthermore, it is suggested that these
differences may be associated with ecological adaptation processes. The results of this study
contribute significantly to the taxonomic understanding of the Araneidae family and provide
valuable insights into the population genetics of species within the genus Neoscona.

Key words: Neoscona adianta, Neoscona byzanthina, genetic characterization,morphological
analysis
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ASSESSING THE QUALITY STANDARDS OF HOSPITAL PHARMACIES IN
THERAPEUTIC CENTERS ASSOCIATED WITH KERMANSHAH UNIVERSITY
OF MEDICAL SCIENCES, IRAN

Gharehbagh V.Hamishehkar , H.Aghababa

Alex Ekwueme Federal University Ndufu Alike Ikwo- Nigeria

Abstract:

Nowadays pharmaceutical care departments located in hospitals are amongst the important
pillars of the healthcare system. The aim of this study was to evaluate quality of hospital
drugstores affiliated with Kermanshah University of Medical Sciences. In this cross-sectional
study a validated questionnaire was used. The questionnaire was filled in by the one of the
researchers in all seventeen hospital drugstores located in the teaching and nonteaching
hospitals affiliated with Kermanshah University of Medical Sciences. The results shows that in
observed hospitals,24% of pharmacy environments, 25% of pharmacy store and storage
conditions, 49% of storage procedure, 25% of ordering drugs and supplies, 73% of receiving
supplies (proper procedure are fallowed for receiving supplies), 35% of receiving supplies
(prompt action taken if deterioration of drugs received is suspected), 23.35% of drugs delivery
to patients and finally 0% of stock cards are used for proper inventory control have full
compliance with standards.

Keywords: Hospital pharmacy standards, Kermanshah, pharmacy management
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FETAL AND INFANT MORTALITY RATES IN BOTUCATU CITY, SAO PAULO
STATE, BRAZIL: ASSESSING MATERNAL-INFANT HEALTHCARE

Noda Salvador I. C, Fonseca C. R. B.

Hungarian University of Fine Arts- Hungary

Abstract:

In Brazil, neonatal mortality rate is considered incompatible with the country development
conditions, and has been a Public Health concern. Reduction in infant mortality rates has also
been part of the Millennium Development Goals, a commitment made by countries, members
of the Organization of United Nations (OUN), including Brazil. Fetal mortality rate is
considered a highly sensitive indicator of health care quality. Suitable actions, such as good
quality and access to health services may contribute positively towards reduction in these fetal
and neonatal rates. With appropriate antenatal follow-up and health care during gestation and
delivery, some death causes could be reduced or even prevented by means of early diagnosis
and intervention, as well as changes in risk factors and interventions. Objectives: To study the
quality of maternal and infant health care based on fetal and neonatal mortality, as well as the
possible actions to prevent those deaths in Botucatu (Brazil). Methods: Classification of
prevention according to the International Classification of Diseases and the modified
Wigglesworth’s classification. In order to evaluate adequacy, indicators of quality of antenatal
and delivery care were established by the authors. Results: Considering fetal deaths, 56.7% of
them occurred before delivery, which reveals possible shortcomings in antenatal care, and
38.2% of them were a result of intra- labor changes, which could be prevented or reduced by
adequate obstetric management. These findings were different from those in the group of early
neonatal deaths which were also studied. Adequacy of health services showed that antenatal
and childbirth care was appropriate for 24% and 33.3% of pregnant women, respectively, which
corroborates the results of prevention. These results revealed that shortcomings in obstetric and
antenatal care could be the causes of deaths in the study. Early and late neonatal deaths have
similar characteristics: 76% could be prevented or reduced mainly by adequate newborn care
(52.9%) and adequate health care for gestational women (11.7%). When adequacy of care was
evaluated, childbirth and newborn care was adequate in 25.8% and antenatal care was adequate
in 16.1%. In conclusion, direct relationship was found between adequacy and quality of care
rendered to pregnant women and newborns, and fetal and infant mortality. Moreover, our
findings highlight that deaths could be prevented by an adequate obstetric and neonatal
management.

Keywords: Fetal Mortality, Infant Mortality, Maternal-Child Health Services, Program
Evaluation.
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COMPARISON OF THIOPENTAL-FENTANYL AND MIDAZOLAM-FENTANYL
FOR PROCEDURAL SEDATION IN EMERGENCY DEPARTMENT PATIENTS
WITH SHOULDER DISLOCATION AND DISTAL RADIAL FRACTURE-
DISLOCATION: A RANDOMIZED DOUBLE-BLIND CONTROLLED TRIAL

D. Abbasi S. Shafiee Ardestani, E. Payani

Estonian Entrepreneurship University of Applied Sciences- Estonia

Abstract:

Background and aim: It has not been well studied whether fentanyl-thiopental (FT) is effective
and safe for PSA in orthopedic procedures in Emergency Department (ED). The aim of this
trial was to evaluate the effectiveness of intravenous FT versus fentanyl-midazolam (FM) in
patients who suffered from shoulder dislocation or distal radial fracture-dislocation. Methods:
In this randomized double-blinded study, Seventy-six eligible patients were entered the study
and randomly received intravenous FT or FM. The success rate, onset of action and recovery
time, pain score, physicians’ satisfaction and adverse events were assessed and recorded by
treating emergency physicians. The statistical analysis was intention to treat. Results: The
success rate after administrating loading dose in FT group was significantly higher than FM
group (71.7% vs. 48.9%, p=0.04); however, the ultimate unsuccessful rate after 3 doses of drugs
in the FT group was higher than the FM group (3 to 1) but it did not reach to significant level
(p=0.61). Despite near equal onset of action time in two study group (P=0.464), the recovery
period in patients receiving FT was markedly shorter than FM group (P<0.001). The occurrence
of adverse effects was low in both groups (p=0.31). Conclusion: PSA using FT is effective and
appears to be safe for orthopedic procedures in the ED. Therefore, regarding the prompt onset
of action, short recovery period of thiopental, it seems that this combination can be considered
more for performing PSA in orthopedic procedures in ED.

Keywords: Procedural Sedation and Analgesia, Thiopental, Fentanyl, Midazolam, Orthopedic
Procedure, Emergency Department, Pain.
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TWO INSTANCES OF VACTERL ASSOCIATION DURING PREGNANCY
TREATED WITH LYMPHOCYTE THERAPY

Seyed Mortazavi, Memari Masod, Ahmad Hasani, Abed Zhaleh

Eastern Mediterranean University- Cyprus

Abstract:

VACTERL association is a rare disorder with various congenital malformations. The aetiology
remains unknown. Combination of at least three congenital anomalies of the following criteria
is required for diagnosis: vertebral defects, anal atresia, cardiac anomalies, tracheo-esophageal
fistula, renal anomalies, and limb defects. The first case was 1-day old male neonate with
multiple congenital anomalies was bore from 28 years old mother. The mother had history of
pregnancy with lymphocyte therapy. His anomalies included: defects in thoracic and lumbar
vertebral, anal atresia, bilateral hydronephrosis, atrial septal defect, and lower limb abnormality.
Other anomalies were cryptorchidism and nasal canal narrowing. The second case was born
with 32 weeks gestational age from mother with history of pregnancy with lymphocyte therapy.
He had thoracic vertebral defect, cardiac anomalies and renal defect. diagnosis based on clinical
finding is VACTERL association. Early diagnosis is very important to investigation and
treatment of other coexistence anomalies. VACTERL association in mothers with history of

pregnancy with lymphocyte therapy has suggested possibly of relationship between VACTERL
association and this method of pregnancy.

Keywords: Anal atresia, tracheo-esophageal fistula, atrial septal defect, lymphocyte therapy.
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EMBRACING HEALTH INFORMATION APPLICATIONS WITHIN SMART
NATIONAL IDENTITY CARDS (SNIC) THROUGH AN INNOVATIVE I-P
FRAMEWORK

Ismail Azrifah Hassan, Masrah Bile, Murad Azmi

Capital University of Science & Technology- Pakistan

Abstract:

This study discovers a novel framework of individual level technology adoption known as I-P
(Individual- Privacy) towards health information application in Smart National Identity Card.
Many countries introduced smart national identity card (SNIC) with various applications such
as health information application embedded inside it. However, the degree to which citizens
accept and use some of the embedded applications in smart national identity remains unknown
to many governments and application providers as well. Moreover, the factors of trust,
perceived risk, Privacy concern and perceived credibility need to be incorporated into more
comprehensive models such as extended Unified Theory of Acceptance and Use of Technology
known as UTAUT2. UTAUT2 is a mainly widespread and leading theory up to now. This
research identifies factors affecting the citizens’ behavioural intention to use health information
application embedded in SNIC and extends better understanding on the relevant factors that the
government and the application providers would need to consider in predicting citizens’ new
technology acceptance in the future. We propose a conceptual framework by combining the
UTAUT?2 and Privacy Calculus Model constructs and also adding perceived credibility as a
new variable. The proposed framework may provide assistance to any government planning,
decision, and policy makers involving e-government projects. Empirical study may be
conducted in the future to provide proof and empirically validate this I-P framework.

Keywords: Unified Theory of Acceptance and Use of Technology (UTAUT) model, UTAUT?2
model, Smart National Identity Card (SNIC), Health information application, Privacy Calculus
Model (PCM).
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HOW STATISTICAL METRICS AND OPTIMIZATION TECHNIQUES DRIVE
GENE SELECTION IN LUNG AND OVARIAN TUMORS

C. Premalatha Kenan Gunavathi,

Benedict XVI Philosophical-Theological University, Heiligenkreuz- Austria

Abstract:

Microarray technology is universally used in the study of disease diagnosis using gene
expression levels. The main shortcoming of gene expression data is that it includes thousands
of genes and a small number of samples. Abundant methods and techniques have been proposed
for tumor classification using microarray gene expression data. Feature or gene selection
methods can be used to mine the genes that directly involve in the classification and to eliminate
irrelevant genes. In this paper statistical measures like T-Statistics, Signal-to-Noise Ratio
(SNR) and F-Statistics are used to rank the genes. The ranked genes are used for further
classification. Particle Swarm Optimization (PSO) algorithm and Shuffled Frog Leaping (SFL)
algorithm are used to find the significant genes from the top-m ranked genes. The Naive Bayes
Classifier (NBC) is used to classify the samples based on the significant genes. The proposed
work is applied on Lung and Ovarian datasets. The experimental results show that the proposed

method achieves 100% accuracy in all the three datasets and the results are compared with
previous works.

Keywords: Microarray, T-Statistics, Signal-to-Noise  Ratio, FStatistics, Particle ~ Swarm
Optimization,
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PERINATAL RESULTS IN INSTANCES OF BLEEDING DURING THE INITIAL
AND EARLY SECOND TRIMESTER

S. Chhabra, P. Kalra Tickoo

Hasselt University, Hasselt and Diepenbeek- Belgium

Abstract:

Background: Bleeding during first half of pregnancy mostly originates from placenta, some
abort, others are at risk of complications. Objective: Study was done to know perinatal outcome
with bleeding up to 20 weeks in singleton pregnancy. Material Methods: Subjects were 1020,
equal controls managed over 2 years, 435 had viable pregnancy at admission, 135 excluded,
300 followed for perinatal outcome, 99 (19.52% up to 10 weeks), 201 (39.18% of 11-20 weeks).
Results: Hypertensive disorders occurred in 24% cases of bleeding within 10 weeks, 22% 11-
20 weeks 14.79% controls, placenta previa 4% in 10 weeks, 0.9% 11-20 weeks, 0.97% controls,
prelabor rupture of membranes in 16%, 7.45% controls. 20% up to 10 weeks, 35% 11-20 weeks,
18% controls had fetal growth restriction, 34.34% up to 10 weeks 30.35% of 11-20 weeks
17.17% controls had preterm births, perinatal mortality rate in study was 118.62, in controls
68.16 (Uneventful pregnancy in 13.52% study, 46.11% controls). Conclusion: Once bleeding
occurs, one third continue pregnancy, maternal neonatal outcome gets affected with variations
in cases of bleeding within first 10 weeks & 11-20 weeks.

Keywords: First, Second trimester, bleeding, Disorders, Perinatal Outcome.

201


https://publications.waset.org/search?q=S.%20Chhabra
https://publications.waset.org/search?q=P.%20Kalra
https://publications.waset.org/search?q=First
https://publications.waset.org/search?q=Second%20trimester
https://publications.waset.org/search?q=bleeding
https://publications.waset.org/search?q=Disorders
https://publications.waset.org/search?q=Perinatal%20Outcome.

ORFERER,
. ¢ 6,
A fJ"

2,

AICHSS 6th INTERNATIONAL CONFERENCE ON ON HEALTH, ENGINEERING and APPLIED SCIENCES
September 5 - 7, 2025 - MUS
— ¥ ISBN NR. : 978-625-5962-52-2

.....................

ALADY

fy,ﬂ_/

&
EITE

ENHANCING BASKETBALL SHOT PREDICTION THROUGH CONVOLUTIONAL
NEURAL NETWORKS AND TEMPORAL ANALYSIS

Julia Kovacs, Laszlé Téoth, Anik6 Varga, Janos Kocsis

University of Pécs, Hungary

Abstract:

This study explores the prediction of shot success in basketball using multiagent trajectory data.
We propose a novel approach utilizing convolutional neural networks (CNNs) by first
converting the multiagent interactions into image representations. To accurately capture the
competitive dynamics of the game, we employ a multichannel image input into the CNN.
Furthermore, we incorporate a temporal element through a technique called “fading” to enhance
the model’s performance. Our findings indicate that this CNN-based method significantly
outperforms traditional feedforward neural networks (FFNs). By applying gradient ascent, we
identify the key features that the CNN filters focus on during training. Ultimately, our hybrid
FFN+CNN model demonstrates the best performance, achieving an error rate of 39%.

Keywords: basketball, convolutional neural networks, temporal analysis, computer vision
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COMPARATIVE ANALYSIS OF ACHIEVEMENT MOTIVATION AND SPORTS
COMPETITION ANXIETY ACROSS ACADEMIC LEVELS

Lasz16 Toth, Katalin Kovics, Zoltan Horvath, Eva Nagy
University of Szeged, Hungary

Abstract:

Introduction: Motivation is a fundamental driver influencing various actions, including
academic performance and sports achievements. It reflects an individual’s drive towards
success and excellence. Specifically, in sports, pre-competition anxiety can create a mental
environment conducive to overcoming challenges, although it may also provoke feelings of
apprehension. This study examines how achievement motivation and competition anxiety vary
among students from different academic levels.

Aim: This study aims to compare the levels of achievement motivation and sports competition
anxiety among students from three distinct academic tiers.

Methods and Materials: The study involved 131 male participants from three academic
categories: Extra Department, Bachelor of Physical Education I, and Master of Physical
Education 11, aged between 19 and 28 years. Achievement motivation and sports competition
anxiety were assessed using a structured questionnaire. Statistical analysis included descriptive
statistics such as mean and standard deviation, and inferential statistics employing one-way
analysis of variance (ANOVA).

Results: The analysis revealed no significant differences in achievement motivation (p > 0.05)
and sports competition anxiety (p > 0.05) across the three academic groups.

Conclusion: The study concludes that the levels of achievement motivation and sports
competition anxiety are comparable among the three student groups.

Keywords: Anxiety, sports psychology, sports competition anxiety, achievement motivation,
academic hierarchy.
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COMPARATIVE ANALYSIS OF JOINT RANGE OF MOTION IN ATHLETES:
RUNNERS VS. SWIMMERS

Elena Petrova, Stoyan Ivanov
Institution: Sofia University, Bulgaria

Abstract:

This research examines the differences in joint range of motion (ROM) between middle and
long-distance runners and swimmers. Joint flexibility is crucial for athletes, as it impacts speed,
power generation, and injury prevention. Variations in ROM can be influenced by factors such
as age, gender, and the nature of the movement (active vs. passive). The study focuses on how
ROM in running and swimming affects athletic performance, particularly in terms of speed and
joint mobility. The research involved 102 participants, divided into three groups: a control
group (22 individuals), middle and long-distance runners (40 individuals), and swimmers (40
individuals), all aged between 12 and 18 years. Results indicate that swimmers exhibit greater
ROM in shoulder joint flexion, extension, abduction, and adduction compared to the control
group. Additionally, middle and long-distance runners show a notably greater ROM in left
shoulder joint flexion compared to the control group, with a mean difference of 5.82 degrees.
Swimmers also have a significantly higher ROM in left shoulder joint flexion compared to both
the control group (mean difference of 24.84 degrees) and the runners (mean difference of 19.02
degrees). Further research is required to deepen the understanding of these differences.

Keywords: Range of motion, athletic performance, joint flexibility, swimmers, runners
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EVALUATING PSYCHOMOTOR DEVELOPMENT IN EARLY CHILDHOOD: A
COMPARATIVE ANALYSIS OF EIGHT ASSESSMENT TOOLS

Elina Karimova, Nuriddin Shokirov

Tajik State University of Pedagogy, Tajikistan

Abstract:

Evaluating psychomotor development is essential for identifying motor delays, tracking
developmental progress, and designing effective intervention strategies. Early childhood is a
critical period for psychomotor development, as it forms the foundation for future cognitive and
social skills. Over time, various tools for assessing psychomotor development have been
created, ranging from simple screening instruments to more detailed and sophisticated
assessments. This review aims to explore the evolution of psychomotor evaluation methods,
provide an overview of psychomotor assessment for preschoolers, and critically analyze eight
key assessment tools used in this field: Denver 1l, DEMOST-PRE, TGMD-2/3, BOT-2,

MABC-2, PDMS-2, KTK, and MOT 4-6. The choice of tool depends on the specific objectives
and context of the assessment.

Keywords: Psychomotor development assessment, early childhood evaluation, motor skills
assessment
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EVALUATING CAREER TRANSITION SUPPORT PROGRAMS FOR OLYMPIC
ATHLETES IN AFGHANISTAN: A CONCEPTUAL ANALYSIS

Zainab Rahimi, Ahmad Shah, Ebrahim Firooz, Roya Nazari

Faculty of Sports Science, Kabul University, Afghanistan

Abstract:

The Afghan Ministry of Sport has undertaken initiatives to consolidate various career transition
support programs for Olympic athletes leading up to the 2024 Kabul Olympics. One such
initiative, the Afghan Olympic Career Support Center (AOCSC), was established in 2015 to
assist athletes during their career transitions. Investigating the services offered by these support
programs is crucial for enhancing the athletes' transition experience. This study aims to examine
the service content of the AOCSC program in relation to athletes’ career transition needs,
including any variations in retirement reasons among Summer/Winter and Male/Female
Olympic athletes. The study also provides recommendations for integrating career support
programs in Afghanistan post-Olympics using career transition models. Semi-structured
interviews were conducted with the AOCSC director, who has overseen the program since its
inception, and generated a total of 15 conceptual categories through analysis. The categories
were divided into three groups: "AOCSC Context" with 4 categories, "Athletes' Engagement
with AOCSC" with 4 categories, and "Current Challenges Faced by AOCSC" with 7 categories.
The analysis revealed that the AOCSC provides occupational support for both current and
retired Olympic athletes; however, psychological support remains ambiguous due to a shortage
of mental health professionals and challenges in collaborating with other sports organizations.
Additionally, there are notable differences in visiting tendencies, financial situations, and career
choices based on whether athletes participate in Summer/Winter sports and their gender.

Keywords: Career transition support, retirement reasons, Olympic athletes, Afghan Olympic
Committee
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EPIDEMIOLOGICAL STUDY AND MECHANISMS OF BADMINTON INJURIES IN
YOUTH: INSIGHTS FROM MEDICAL CHECK-UPS AND SURVEYS

Mei Zhang, Li Wei, Chen Xu
Department of Sports Medicine, Huadong University of Science and Technology, China

Abstract:

Badminton, a dynamic racket sport characterized by repetitive overhead motions, shoulder
abduction/external rotation, and rapid directional changes, poses a risk of injury to various body
regions. Despite its prevalence, there is a lack of comprehensive studies that utilize medical
check-ups to explore the epidemiology and mechanisms of badminton-related injuries. This
study aims to fill this gap by investigating the prevalence of injuries, physical fitness
parameters, and shoulder pain intensity among school-age badminton players. The first
objective was to use medical check-ups to uncover the mechanisms behind shoulder injuries
and assess physical fitness. The second objective was to map the distribution of injuries among
elementary school players to facilitate early intervention and prevention. Findings indicate that
shoulder pain was prevalent among all participants, with those experiencing pain showing lower
body weight, increased shoulder external rotation (ER) gain, thinner upper limb circumference,
and enhanced trunk extension. lIdentifying these specific factors could improve injury
prevention strategies. Additionally, high incidences of knee, ankle, plantar, and shoulder

injuries or pain were observed. An injury prevention program tailored for young badminton
players is recommended.

Keywords: Badminton injuries, epidemiology, medical check-ups, youth players.
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EFFECTS OF MINDFULNESS MEDITATION ON REDUCING ACADEMIC
STRESS AMONG FEMALE ADOLESCENTS

Liu Yan, Zhang Mei, Chen Wei, Li Hua
Beijing Normal University, China

Abstract:

In today's educational environment, the relentless pursuit of high academic performance to gain
entry into prestigious institutions has become a significant societal pressure for students. This
pressure often manifests as psychological anxiety, which can lead to adverse outcomes such as
aggressive behavior or suicidal ideation. The constant barrage of desires, emotions, and
passions further exacerbates mental stress, highlighting the need for effective coping
mechanisms. Mindfulness meditation, a technique aimed at fostering mental tranquility and
resilience, offers a potential solution. This study investigates the impact of mindfulness
meditation on academic stress among female adolescents. Conducted with 120 high school
students in Beijing, aged 13-15, the research was designed to compare the effects of
mindfulness meditation against a control group. Participants were divided into two groups: an
experimental group, which engaged in daily mindfulness meditation sessions led by a trained
instructor for six days a week over a six-month period, and a control group, which continued
with their regular activities. The Academic Stress Scale was employed to gather data at three
stages: pre-intervention, post-intervention phase I, and post-intervention phase Il. Statistical
analysis, including the two-tailed t-test for inter-group comparisons and Sandler's A test with o
= 0.05 for intra-group comparisons, revealed that extended practice of mindfulness meditation
resulted in significant reductions in academic stress.

Keywords: Academic stress, mindfulness, meditation, adolescent mental health.
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IMPACT OF FRAME GEOMETRY AND ERGONOMIC ADJUSTMENTS ON
CYCLING EFFICIENCY AND MUSCLE ACTIVATION

Antoine Dupont, Claire Lefebvre
Institution: University of Grenoble Alpes, France

Abstract:

As the emphasis on sustainable transportation grows, cycling has surged in popularity. This
study examines how bike-frame geometry and ergonomic adjustments affect cycling efficiency
and muscle activation among non-professional Asian male cyclists of varying body sizes.
Participants, representing different body sizes based on leg and back lengths, performed cycling
trials on a custom-built road bike with varying ergonomic configurations, including seat heights
(i.e., 96%, 100%, and 104% of trochanteric height) and frame sizes (i.e., small and medium)
over a 1 km distance. Using a specialized power meter and a custom-designed adaptable surface
electromyography (SEMG) system, we measured pedaling power, cadence, and muscle
activation. Results indicated that seat height adjustments had a more pronounced impact on
cycling efficiency compared to bike frame size. The SEMG data clarified that muscle activation
was significantly influenced by seat height variations. This study concludes that among the

different ergonomic factors, seat height is the primary determinant of cycling efficiency for
Asian cyclists with diverse body sizes.

Keywords: Frame geometry, ergonomic adjustments, pedaling efficiency, muscle activation,
seat height.
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VIBRATIONAL CHARACTERISTICS OF FUNCTIONALLY GRADED
PRETWISTED PLATES IN THERMAL ENVIRONMENTS: A FINITE ELEMENT
APPROACH

R. H. Nguyen,
Department of Aerospace Engineering, Nazarbayev University, Kazakhstan

Abstract:

This study explores the free vibration response of thick pretwisted cantilever functionally
graded material (FGM) plates under varying thermal conditions using a numerical approach.
The analysis is conducted within the framework of higher-order shear deformation theory
(HOST), employing a CO finite element method which incorporates independent displacement
and rotation degrees of freedom. Temperature-dependent material properties are considered,
varying continuously through the plate's thickness according to a simple power law volume
fraction exponent. The finite element model is discretized using eight-node quadratic
serendipity elements with seven degrees of freedom per node. The investigation encompasses
the effects of plate geometry, thermal fields, material composition, and modal analysis on
vibrational behavior. Results are validated through comparison with existing literature.

Keywords: FGM, pretwisted plates, thermal effects, higher-order shear deformation theory,
power law.
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ENHANCED SATELLITE SOLAR PANEL DEPLOYMENT USING A BRUSHED DC
MOTOR FOR SPEED REGULATION

Hiroshi Nakamura, Rina Yamada
Department of Aerospace Engineering, Kyushu Institute of Technology, Japan

Abstract:

This study introduces a novel approach for regulating the rotational speed of satellite solar
panels during deployment by incorporating a brushed DC motor as a speed damper. In this
method, the brushed DC motor is integrated into a passive spring-driven deployment system to
moderate the panel’s deployment velocity. The motor operates without an external power
supply by connecting its terminals to an external resistor, utilizing the motor’s back
electromotive force (EMF) when subjected to external torque, such as that from torsional
springs. The brushed DC motor functions as a generator under these conditions, generating a
back EMF and producing a current that creates a counteracting torque based on Lenz's law, thus
reducing the deployment speed. This technique allows for precise control of the damping
coefficient by adjusting the external resistance. To enhance current production, a gearbox is
added to the DC motor to increase the number of turns experienced. The system's coupled
electro-mechanical equations are derived and analyzed, and the results are presented. A full-
scale prototype of the deployment mechanism has been constructed and validated,
demonstrating the effectiveness of using brushed DC motors as rotational speed dampers.

Keywords: Back electromotive force, brushed DC motor, rotational speed damper, satellite
deployment
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ENHANCING ACCIDENT ANALYSIS THROUGH SYSTEMIC MULTI-
FACTORIAL FRAMEWORKS

A.T. Liu, B. H. Moyo, C. J. Kimura

Department of Aerospace Engineering, National University of Mongolia, Ulaanbaatar,
Mongolia

Abstract:

This study aims to refine accident analysis methodologies by integrating systemic, multi-
factorial approaches. It begins with a review of traditional accident investigation techniques,
highlighting the distinctions between linear and systemic analyses. Conventional linear
approaches treat accidents as sequential events, while contemporary systemic models
emphasize the interplay between various factors and the evolutionary processes of normal
situations. Given the limitations inherent in both linear and systemic models, the research
explores these constraints to develop improved methods for identifying risks and
understanding the underlying causes of incidents. Additionally, the research addresses the
critical role of communication in the human factors domain, aiming to develop a novel error-
modeling tool for more accurate risk assessment and accident analysis.

Keywords: Accident analysis, multi-factorial error modeling, risk assessment, systemic
approaches.
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ENHANCING EFFICIENCY OF ARRIVAL FLIGHTS THROUGH SPEED
REGULATION: ASTUDY AT TAOYUAN INTERNATIONAL AIRPORT

H. Zhang!, K. Lee?, M. Kim?, L. Osei!
! Department of Aerospace Engineering, National Taiwan University, Taiwan

2School of Aviation, National Chiao Tung University, Taiwan

Abstract:

Arrival flights at airports often experience extended delays at holding patterns due to
congestion. By redistributing delays to the cruising phase through speed regulation, the time
spent waiting in the air can be minimized. This study examines the implementation of speed
constraints for flights arriving at Taoyuan International Airport in Taiwan. Simulations were
conducted for flights required to enter holding patterns, with a reduction in cruising speed
applied. This approach aligns with the Extended Arrival Management (E-AMAN) strategy,
which has been shown to yield significant fuel savings and enhance delay management. The
purpose of this study was to measure the impact of cruise speed constraints on flight efficiency
and assess the implications for air traffic controllers' workload. Results from the simulation

demonstrated notable fuel savings, lower aircraft emissions, and a decrease in controller
workload.

Keywords: Air traffic management, aircraft emissions, fuel efficiency, controller workload,
speed regulation.
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ANALYZING PROCESS PARAMETERS FOR SPRING-BACK MINIMIZATION IN
V-BENDING OF HSLA 420 STEEL: A SIMULATION-BASED STUDY

Hiroshi Tanaka, Mei Lin Chen
Department of Mechanical Engineering, National University of Singapore, Singapore

Abstract:

This research focuses on optimizing process parameters in the V-bending of high-strength
low-alloy steel HSLA 420 to minimize spring-back effects. Key parameters such as punch
angle, die opening, grain direction, and pre-bend conditions are analyzed using the Finite
Element Method (FEM) in conjunction with the Taguchi method and Analysis of Variance
(ANOVA). The study reveals that the punch angle significantly impacts spring-back, while
die opening also plays a crucial role. In contrast, grain direction exhibits minimal influence on
spring-back, with strips cut from flat sheets being less susceptible to spring-back compared to
those from coil sheets. FEM simulations are conducted using HyperForm software, and

experiments are designed according to the Taguchi method. The ANOVA results provide
insights into the percentage contributions of each parameter.

Keywords: V-bending, HSLA 420, FEM, spring-back, Taguchi method, HyperForm
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OPTIMIZED ELECTROMAGNETIC DAMPING SYSTEM FOR VIBRATION
ENERGY RECOVERY

A. Yamada, J. K. Zhou

School of Mechanical Engineering, Tsinghua University, Beijing, China

Abstract:

This paper presents the development and analysis of an optimized electromagnetic damping
system designed to maximize vibration energy recovery in mechanical structures. The proposed
system integrates an advanced electromagnetic transducer with an adaptive control algorithm
to enhance damping performance while efficiently converting vibrational energy into electrical
energy. The optimization process focuses on improving the power density, response time, and
adaptability of the system under varying vibration frequencies. Experimental results
demonstrate a significant increase in energy recovery efficiency and a marked reduction in
system vibrations, proving the effectiveness of the optimized design. This study contributes to
the advancement of sustainable energy solutions, offering potential applications in automotive
suspension systems, civil infrastructure, and industrial machinery.

Keywords: Electromagnetic damping, Vibration energy recovery, Adaptive control, Energy
harvesting, System optimization
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ADVANCED RELATIVE NAVIGATION FOR FORMATION FLYING SATELLITES
USING LASER INTERMITTENT MEASUREMENTS

Dr. Yumi Tanaka, Dr. Min-Jae Kim, Dr. Hyun-Seok Lee

School of Aerospace Engineering, Beijing Institute of Technology, China

Abstract:

Formation flying satellites require precise relative navigation to maintain their configuration
and achieve mission objectives. This study presents an advanced relative navigation approach
using intermittent laser measurements. By leveraging a combination of laser-based distance
measurements and state estimation techniques, the proposed method improves accuracy and
robustness in the presence of limited or intermittent sensor data. A filtering algorithm, adapted
for these intermittent updates, is developed to optimize the fusion of laser measurements with
satellite onboard inertial sensors. Simulation results demonstrate significant improvements in
relative positioning accuracy and stability, particularly in low Earth orbit (LEO) missions. The
findings are expected to contribute to the development of highly coordinated satellite
formations for Earth observation, space exploration, and scientific missions.

Keywords:

Relative navigation, formation flying satellites, laser measurements, intermittent updates, state
estimation
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EVALUATION OF ENERGY OUTPUT AND IRRADIANCE ANALYSIS
TECHNIQUES IN PHOTOVOLTAIC SYSTEMS

Minh Chau Tran, Nguyen Hoang Anh, Ha Thi Mai -

Hanoi University of Science and Technology, Vietnam

Abstract:

The deployment of solar photovoltaic (PV) systems has seen substantial growth over recent
years. Consequently, accurate monitoring of meteorological parameters, including solar
irradiance, air temperature, and wind speed, is crucial for assessing the solar energy potential
of specific locations. This study evaluates two computational approaches for estimating
photovoltaic system energy output by analyzing solar radiation data: the PVsyst software and a
MATLAB-based algorithm utilizing the PVIib package. To achieve this, solar radiation data—
both measured and sourced from a solarimetric database—was analyzed to decompose global
solar irradiance into direct normal and horizontal diffuse components. Additionally, the
modeling of photovoltaic system components, such as solar panels and inverters, was assessed
for energy production calculations. The simulated outcomes were compared against
experimental data to determine the accuracy of the methodologies. The MATLAB algorithm
exhibited energy production estimation errors of less than 30%, while the PVsyst software
demonstrated errors of less than 20%.

Keywords: Energy production, meteorological parameters, irradiance decomposition,
photovoltaic systems.

217



ORFERER,
. ¢ 6,
A f;’

2,

ALADY

ﬂy,ﬂ_/

&
EITE

AICHSS 6th INTERNATIONAL CONFERENCE ON ON HEALTH, ENGINEERING and APPLIED SCIENCES
September 5 - 7, 2025 - MUS
— ¥ ISBN NR. : 978-625-5962-52-2

....................

INTEGRATION OF SOLAR POWER GENERATORS AND ENERGY STORAGE
SYSTEMS IN POWER DISTRIBUTION NETWORKS

L. Tran, H. Nguyen, V. Pham, N. Hoang

Hanoi University of Science and Technology, Vietnam

Abstract:

The deployment of micro-generators utilizing renewable energy sources has seen substantial
growth in recent years, with solar and wind power being predominant. Given the intermittent
nature of these renewable sources, such micro-generators often produce variable energy that
does not always align with peak demand periods for end-users. Consequently, incorporating
energy storage systems alongside the grid plays a crucial role in stabilizing busbar voltage levels
in accordance with energy quality standards. This study examines the impact of integrating a
photovoltaic solar generator and an energy storage system on the voltage stability of busbars
within an electrical distribution network. The consumption profile is modeled based on typical
hourly usage patterns in residential settings, while the generation profile reflects local solar
irradiance. The power summation approach is validated through analytical methods and applied
to compute the voltage modules and angles in the busbars of the electrical system, following
IEEE standards, for each hour of the day, with specified load and generation profiles. Results
indicate that Bus 5 experiences the lowest voltage levels during peak consumption times but
achieves stabilization within acceptable limits with the addition of energy storage during
nighttime. The solar generator contributes to maintaining improved voltage levels during

daylight hours, with production peaks around noon, without exceeding optimal voltage
thresholds.

Keywords: Energy storage, power distribution system, solar generator, voltage stability.
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THE PROMISE OF HYBRID MICROGRIDS FOR ALLEVIATING POWER
SHORTAGES IN LEBANON

T. Nguyen, H. Tran,
University of Danang, Vietnam

Abstract:

Lebanon's ongoing electricity crisis has reached critical levels, with power rationing varying
across the nation. Beirut experiences a 3-hour daily power cut, while other regions face
shortages ranging from 9 to 14 hours. In response, private diesel generators, often installed
illegally, are used to fill the energy void. These generators are widespread in urban areas and
numerous villages, forming fragmented and poorly managed microgrids (MGs). However, there
is potential to evolve these MGs into more efficient, renewable energy-based systems operating
in either island or grid-connected modes. This paper explores the feasibility of integrating
hybrid microgrids as a solution to Lebanon's energy challenges. It examines the benefits of
enhancing existing MGs with renewable technologies, such as photovoltaic (PV) arrays, and
the impact of these advancements on various stakeholders, including developers, consumers,
utilities, and communities. A case study involving a distribution feeder in a rural area, analyzed
using HOMER software, will illustrate the advantages of combining PV systems with current
diesel generators. The paper will also provide policy recommendations based on the lessons
learned from private generation practices and the current legal framework for privatization and
public-private partnerships in Lebanon.

Keywords: Hybrid microgrids, renewable energy, decentralized power systems, distributed
generation.
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ANALYSIS OF VIBRATION SIGNALS IN SMALL VERTICAL AXIS WIND
TURBINES

Authors: Mei Lin Zhang, Zhao Wei Chen, Haruto Nakamura
Affiliation: School of Mechanical Engineering, National University of Taiwan, Taiwan

Abstract:

Recent advancements in renewable energy have notably enhanced the role of wind power in
the energy sector. This study examines the impact of blade count and wind speed on the

vibration signals of vertical axis Savonius wind turbines. Experimental tests were conducted
on turbines with two, three, and four blades to analyze their vibration amplitudes in response
to varying wind speeds. Results indicate that an increase in the number of blades reduces the

vibration magnitude. Additionally, the effect of wind speed on vibration levels diminishes as
the blade count increases.

Keywords: Savonius wind turbine, blade count, vibration analysis, wind energy.
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INVESTIGATION OF LEAK EFFECTS ON THE DURABILITY OF SOLID OXIDE
ELECTROLYSIS CELLS UNDER CO-ELECTROLYSIS CONDITIONS

Dr. Yumi Kim, Dr. Wei Zhang, Dr. Haruto Nakamura, Dr. Elena Costa
University of Seoul, South Korea

Abstract:

Solid oxide electrolysis cells (SOECSs) exhibit significant potential for converting CO2 and
H20 into syngas through co-electrolysis, with subsequent conversion of syngas into
hydrocarbons. This technology, known as power-to-gas or power-to-liquid, faces challenges
in cell durability that must be addressed to optimize performance. This study investigates
various configurations, including nickel-yttria stabilized zirconia (Ni-YSZ) fuel electrode-
supported cells, YSZ electrolyte-supported cells, cerium gadolinium oxide (CGO) barrier
layers, and oxygen electrodes, assessing their durability under co-electrolysis conditions in
both galvanostatic and potentiostatic modes. Impedance spectroscopy revealed changes in the
gas concentration arc upon varying the gas composition at the oxygen electrode while
maintaining a constant fuel electrode gas composition. Open circuit potential measurements
indicated leaks in the setup, with concentration impedance changes possibly linked to these
leaks. Additionally, cells were tested under pressurized conditions to explore the relationship

between leak rates and pressure. The study includes mathematical modeling supported by
electrochemical and microscopy analyses.

Keywords: Co-electrolysis, solid oxide electrolysis cells, leaks, durability, gas concentration.
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A NOVEL THERMOCHEMICAL ENERGY STORAGE SOLUTION FOR
TRANSPORTATION: DESIGN AND EVALUATION

Lin Cheng, Yulia Petrov
Lin Cheng, Department of Mechanical Engineering, Zhejiang University, China

Abstract:

Thermochemical energy storage (TCES) presents a promising approach for long-term and
efficient energy storage, which can significantly reduce greenhouse gas emissions in
transportation applications, including internal combustion engine vehicles. This study
introduces a prototype TCES system developed through reversible sorption reactions involving
LiBr composite and methanol, designed at Zhejiang University in China. The paper examines
the selection of reactive and inert materials, as well as the design of essential components such
as heat exchangers (reactor vessel and evaporator-condenser). It also evaluates the system's
cycle stability under practical operating conditions. The performance of the TCES system is
highly influenced by the environmental temperatures affecting the reactor vessel and
evaporator-condenser during thermal conversion phases. The prototype’s functionality was
validated through multiple test cycles, demonstrating reliable performance without any negative
reactions, thereby confirming its suitability for integration into mobile applications.

Keywords: Thermochemical energy storage, LiBr composite, methanol, transportation
applications, system performance
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OPTIMIZING TECHNICAL AND ECONOMIC PERFORMANCE OF SMART
MICRO-GRIDS WITH RENEWABLE ENERGY: A CASE STUDY IN ASIA

Y. T. Lin, K. W. Zhang, L. R. Chen, Mei Hua, Xiaodong Liu
School of Electrical Engineering, Zhejiang University, China

Abstract:

The growing focus on renewable energy micro-grids underscores their importance in addressing
future energy deficits. This study aims to optimize the component sizes of a smart micro-grid
by evaluating its technical, economic, and environmental performance. The micro-grid in this
study serves two small manufacturing facilities and includes components such as photovoltaic
panels, a backup diesel generator, wind turbines, and a battery storage system. The peak load
demand is estimated at 76 kW. MATLAB/Simulink is employed to model and simulate the
system to assess technical feasibility based on renewable energy generation. Economic
evaluation is conducted using two metrics: net present cost and levelized cost of electricity
(LCOE). The HOMER simulation tool is used to determine the most cost-effective system
components for the given application. Results indicate that a Wind/Photovoltaic (W/PV) on-
grid system is more cost-efficient than a Wind/Photovoltaic/Diesel/Battery (W/PV/D/B) off-
grid system, with LCOE values of $0.266/kWh and $0.316/kWh, respectively. When factoring
in the cost of carbon dioxide emissions, the off-grid system becomes competitive with the on-
grid system, with LCOE values of $0.256/kWh and $0.266/kWh for off-grid and on-grid
systems, respectively.

Keywords: Renewable energy systems, smart grids, micro-grid optimization, economic
analysis, environmental impact
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MICROSTRUCTURAL AND ELECTROCHEMICAL PERFORMANCE OF
CARBON-COATED NANOGRAINED LIFEPO4 AS CATHODE MATERIAL FOR
LITHIUM-ION BATTERIES

Jianhui Chen, Mei Lin Wu
Northeast Normal University, China

Abstract:

Lithium iron phosphate (LiFePO4) has emerged as a leading candidate for cathode materials in
lithium-ion batteries due to its superior properties. In this research, we synthesized and analyzed
pure LiFePO4 (LFP) and carbon-coated nanograined LiFePO4 (LFP-C) to investigate their
microstructural and electrochemical characteristics. X-ray diffraction analysis revealed that the
synthesized samples exhibited an orthorhombic LFP structure with an estimated crystallite size
of 63 nm, as determined by Scherrer’s equation. Scanning electron microscopy images showed
agglomerated particles ranging from 200 nm to 300 nm, while transmission electron
microscopy confirmed the crystalline structure of LFP and the amorphous carbon coating.
Elemental mapping using energy-dispersive spectroscopy indicated a uniform distribution of
the compositional elements. Furthermore, galvanostatic charge-discharge tests were conducted
to evaluate the cathode performance of LFP and LFP-C samples. The carbon-coated LFP-C
sample demonstrated the highest discharge capacity, reaching approximately 140 mAhg-1,
surpassing both the uncoated and commercially available micrograined LFP.

Keywords:
Ceramics, microstructure, electrochemical performance, energy storage, cathode materials
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MICROSTRUCTURAL ANALYSIS AND ELECTROCHEMICAL PERFORMANCE
OF AL-DOPED LINI1/3CO1/3MN1/302 CATHODES FOR LITHIUM-ION
BATTERIES

Jia-Li Huang, Qiang Liu, Rong-Xin Zhang
Central South University, China

Abstract:

A series of layered LiNi1/3C01/3Mn1/3-xAlxO2 (x = 0 ~ 0.04) cathode materials were
synthesized using a carbonate co-precipitation method followed by high-temperature
calcination. The study examines the effect of aluminum substitution on the microstructure and
electrochemical properties of these materials, utilizing X-ray diffraction (XRD), scanning
electron microscopy (SEM), and galvanostatic charge/discharge tests. The findings indicate that
the Al-doped LiNi1/3C01/3Mn1/302 retains a well-ordered hexagonal a-NaFeO2 structure.
Although increasing the Al content leads to a decrease in discharge capacity, the
LiNi1/3C01/3Mn1/3-0.02A10.0202 composition demonstrates excellent capacity retention at
high voltages (4.6 V). This makes LiNi1/3C01/3Mn1/3-0.02Al10.0202 a viable candidate for
use in sustainable electric vehicles.

Keywords: Lithium-ion battery, carbonate co-precipitation, microstructure, electrochemical
performance.
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FABRICATION OF 3D SNO LEAFY NANOSTRUCTURES AND THEIR
ELECTROCHEMICAL PERFORMANCE AS ANODE MATERIALS FOR
LITHIUM-ION BATTERIES

Xin Liu, Hyeon-Ju Park, Haruto Yamaguchi, Nurul Izzati Ahmad

National Taiwan University of Science and Technology, Taiwan

Abstract:

In this study, 3D SnO leafy nanostructures composed of self-assembled nanosheets were
successfully synthesized using a template-free hydrothermal method under mild conditions. X-
ray diffraction (XRD) analysis confirmed the tetragonal phase of the synthesized SnO.
Transmission electron microscopy (TEM) and high-resolution TEM (HRTEM) images revealed
that the leafy nanosheets possess a polycrystalline structure, consisting of numerous single-
crystalline nanoparticles. Raman spectroscopy identified two distinct modes, A1g=210 and
Eg=112 cm™, characteristic of SnO. The electrochemical performance of the SnO leafy
nanostructures was evaluated as anode materials for lithium-ion batteries through galvanostatic

cycling tests. The results indicate that these SnO leafy structures exhibit promising potential as
anode materials for lithium-ion batteries.

Keywords:
Hydrothermal synthesis, lithium-ion battery, Raman spectroscopy, stannous oxide.
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PROPANE DEHYDROGENATION OVER PLATINUM-TIN CATALYSTS
SUPPORTED ON MAGNESIUM ALUMINATE WITH VARYING MG/AL RATIOS

Liang Chen, Yuan Zhang

Shanghai University of Engineering Science, China

Abstract:

Platinum-tin (Pt-Sn) catalysts were synthesized using magnesium aluminate as a support
material, with different Mg/Al ratios to study their effects on catalytic performance. The
catalysts were characterized using NZ2-adsorption, X-ray diffraction (XRD), temperature-
programmed desorption of NH3, and thermogravimetric analysis (TGA). The catalytic activity
was evaluated at 595°C for propane dehydrogenation under 0.5 barg pressure, using pure
propane with a steam-to-hydrocarbon ratio of 1 mol/mol and a weight hourly space velocity
(WHSV) 0f 0.9 h™!. Chlorine quantification was conducted using a Carbon-Hydrogen-Nitrogen-
Sulfur (CHNS) analyzer. The dechlorinated catalyst with a higher alumina content
demonstrated superior performance, achieving 38-43% propane conversion and 91-94%
propylene selectivity, compared to the Pt-Sn-Mg-Al-DC-1 catalyst, which showed 30-18%
propane conversion and 83-90% propylene selectivity.

Keywords: Propane dehydrogenation, magnesium aluminate, platinum-tin catalyst,
dechlorination.
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EXPERIMENTAL ANALYSIS OF FIRE-RESISTANCE IN ECO-FRIENDLY
CORRUGATED SANDWICH PANELS

Dr. Wang Jun, Shanghai Maritime University, China
Dr. Pradeep Kumar, University of Dhaka, Bangladesh
Dr. Lian Xiu, Shandong University, China

Abstract:

In recent years, there has been a growing trend in utilizing renewable materials for semi-
structural and structural applications. Despite the long-standing use of sandwich panels,
research focusing on the fire-reaction properties of these panels, particularly with innovative
core structures, remains limited. This study explores the fire-resistance of corrugated sandwich
panels fabricated from an eco-friendly and sustainable material—plywood. Utilizing a cone
calorimeter, the fire-reaction properties of a three-layered corrugated core, bonded with face
sheets, were examined under a heat flux of 50 kW/m?. The results revealed a distinctive heat
release pattern, showcasing the fire resilience of the 3-layered corrugated plywood panels.
Notably, the peak heat release rate was recorded at approximately 421 kW/m?, which is
considerably lower than that of many polymeric composites. Additionally, the panels exhibited
minimal smoke production and a nominal total heat release. The ignition time of 21.7 seconds
further emphasized the fire-resistant advantages of plywood, which ignites slower than many
polymeric composites, even those with flame-retardant additives. These findings suggest that
corrugated plywood sandwich panels demonstrate significant fire-resistance, making them
viable for structural applications. The potential of using biodegradable materials in structural
panels offers promising opportunities for developing sustainable sandwich panel designs.

Keywords:
Corrugated sandwich panel, fire-resistance, plywood, sustainable material, renewable
resources.
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SYNTHESIS AND ELECTROCHEMICAL PERFORMANCE OF 3D SNO CABBAGE
NANOSTRUCTURES AS ANODE MATERIAL FOR LITHIUM-ION BATTERIES

Muhammad Zubair Igbal, Yingjie Li, Pengpeng Liu

University of Peshawar, Pakistan

Abstract:

A novel three-dimensional SnO cabbage nanostructure has been synthesized using a template-
free hydrothermal method under mild conditions. X-ray diffraction (XRD) analysis confirms
the tetragonal phase of the synthesized SnO. Transmission electron microscopy (TEM) and
high-resolution TEM (HRTEM) images reveal that the cabbage-like nanosheets possess a
polycrystalline structure, comprising numerous single-crystalline nanoparticles. Raman
spectroscopy identifies two characteristic modes of SnO at Alg=210cm ' and Eg=112cm™.
The electrochemical performance of the SnO cabbage nanostructures, tested as an anode

material for lithium-ion batteries, demonstrates their potential as a promising candidate for
high-performance energy storage devices.

Keywords: Hydrothermal synthesis, lithium-ion batteries, Raman spectroscopy, SnO
nanostructures, electrochemical properties.
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COMPARISON OF PHYSICO-CHEMICAL PROPERTIES AND FATTY ACID
COMPOSTION OF ELATERIOSPERMUM TAPOS (BUAH PERAH), PALM OIL
AND SOYBEAN OIL

Siti Hamidah, Lee Nian Yian, Azizi Mohd
Faculty of Chemical and Natural Resources Engineering, Universiti Teknologi Malysia

Abstract:

Elateriospermum tapos seed (buah perah) is the one of the rich sources of polyunsaturated fatty
acids. It contains high percentage of oleic acid which is the important component to develop
nervous system and also a-linolenic acid (ALA) which is the precursor of omega-3 fatty acids
series to synthesize eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA). However,
there is less study about this valuable oilseed and exploit its potential. Therefore, this paper is
to assess the comparison of physico-chemical properties and fatty composition of perah oil to
palm oil and soybean oil. From the comparison, perah oil shows low peroxide value means it
has good oxidative stability and also high iodine values shows that it can be used in paint
industry. The study shown that perah oil is comparable to palm oil and soybean oil, so it has
high potential to be exploited in the oleochemical, pharmaceutical, cosmetics and paint
industries.

Keywords: a-linolenic acid, palm oil, perah oil, soybean oil
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PHYSICAL PROPERTIES AND STABILITY OF EMULSIONS AS AFFECTED BY
NATIVE AND MODIFIED YAM STARCHES

Nor Hayati Ibrahim, Shamini Nair Achudan

Department of Food Science, Faculty of Agrotechnology and Food Science, Universiti
Malaysia Terengganu, Terengganu, Malaysia

Abstract:

This study was conducted in order to determine the physical properties and stability of
mayonnaise-like emulsions as affected by modified yam starches. Native yam starch was
modified via pre-gelatinization and cross-linking phosphorylation procedures. The emulsions
(50% oil dispersed phase) were prepared with 0.3% native potato, native yam, pre-gelatinized
yam and cross-linking phosphorylation yam starches. The droplet size of surface weighted mean
diameter was found to be significantly (p < 0.05) lower in the sample with cross-linking
phosphorylation yam starch as compared to other samples. Moreover, the viscosity of the
sample with pregelatinized yam starch was observed to be higher than that of other samples.
The phase separation stability was low in the freshly prepared and stored (45 days, 5°C)
emulsions containing native yam starch. This study thus generally suggested that modified yam
starches were more suitable (i.e. better physical properties and stability) to be used as stabilizers
in a similar system i.e. light mayonnaises, rather than a native yam starch.

Keywords: Oil-in-water emulsions, low-fat mayonnaises, modified yam starches, droplet size
distribution, viscosity.
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OPTIMIZATION OF EXTRACTION OF PHENOLIC COMPOUNDS FROM
AVICENNIA MARINA (FORSSK.)VIERH USING RESPONSE SURFACE
METHODOLOGY

V.Bharathi, Jamila Patterson, R.Rajendiran

Suganthi Devadason Marine Research Institute, Tuticorin, TamilNadu, India

Abstract:

Optimization of extraction of phenolic compounds from Avicennia marina using response
surface methodology was carried out during the present study. Five levels, three factors
rotatable design (CCRD) was utilized to examine the optimum combination of extraction
variables based on the TPC of Avicennia marina leaves. The best combination of response
function was 78.41 °C, drying temperature; 26.18°C; extraction temperature and 36.53 minutes
of extraction time. However, the procedure can be promptly extended to the study of several
others pharmaceutical processes like purification of bioactive substances, drying of extracts and
development of the pharmaceutical dosage forms for the benefit of consumers.

Keywords: Avicennia marina, Central Composite RotatableDesign (CCRD), Response Surface
Methodology, Total Phenoliccontents (TPC)
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CHEMICAL AND BIOLOGICAL PROPERTIES OF LOCAL COWPEA SEED
PROTEIN GROWN IN GIZAN REGION

Abdelatief S. H. El-Jasser
Department of Nutrition, Riyadh 11488, P.O Box 35047, Saudi Arabia

Abstract:

The aim of the present study was to investigate the chemical and biological properties of local
cowpea seed protein cultivated in Gizan region. The results showed that the cowpea and its
products contain high level of protein (22.9-77.6%), high carbohydrates (9.4-64.3%) and low
fats (0.1-0.3%). The trypsin and chymotrypsin activities were found to be 32.2 and 15.2 units,
respectively. These activities were not affected in both defatted and protein concentrate whereas
they were significantly reduced in isolated protein and cooked samples. The phytate content of
cooked and concentrated cowpea samples varied from 0.25% -0.32%, respectively. Tannin
content was found to be 0.4% and 0.23% for cooked and raw samples, respectively. The in vitro
protein digestibility was very high in cowpea seeds (75.04-78.76%). The biological evaluation
using rats showed that the group fed with animal feed containing casein gain more weight than
those fed with that containing cowpea. However, the group fed with cooked cowpea gain more
weight than those fed with uncooked cowpea. On the other hand, in vivo digestion showed high
value (98.33%) among the group consumed casein compared to other groups those consumed
cowpea contains feed. This could be attributed to low antinutritional factors in casein contains
feed compared to those of cowpea contains feed because cooking significantly increased the
digestion rate (80.8% to 83.5%) of cowpea contains feed. Furthermore, the biological evaluation
was high (91.67%) of casein containing feed compared to that of cowpea containing feed
(80.83%-87.5%). The net protein utilization (NPU) was higher (89.67%) in the group fed with
casein containing feed than that of cowpea containing feed (56.33%-69.67%).

Keywords: Biological properties, Cowpea seed protein, Antinutritional factors, In vitro
digestibility
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INTERACTION EFFECT OF DGAT1 AND COMPOSITE GENOTYPE OF BETA-
KAPPA CASEIN ON ECONOMIC MILK PRODUCTION TRAITS IN CROSSBRED
HOLSTEIN

A. Molee, N. Duanghaklang, P. Mernkrathoke

University of Technology, Nakhon Ratchasima Thailand

Abstract:

The objective was to determine the single gene and interaction effect of composite genotype of
beta-kappa casein and DGAT1 gene on milk yield (MY) and milk composition, content of milk
fat (%FAT), milk protein (%PRO), solid not fat (%SNF), and total solid (%TS) in crossbred
Holstein cows. Two hundred and thirty- one cows were genotyped with PCR-RFLP for DGAT1
and composite genotype data of beta-kappa casein from previous work were used. Two model,
(1), and (2), was used to estimate single gene effect, and interaction effect on the traits,
respectively. The significance of interaction effects on all traits were detected. Most traits have
consistent pattern of significant when model (1), and (2) were compared, except the effect of
composite genotype of betakappa casein on %FAT, and the effect of DGAT1 on MY, which the
significant difference was detected in only model (1).The results suggested that when the
optimum of all traits was necessary, interaction effect should be concerned.

Keywords: composite genotype of beta-kappa casein, DGAT1gene, Milk composition, Milk
yield
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REVEA LING CASEIN MICELLE DISPERSION UNDER VARIOUS RANGES OF
NACL: EVOLUTION OF PARTICLES SIZE AND STRUCTURE

Raza Hussain, Claire Gaiani, Joél Scher

University of Technology, Nakhon Ratchasima Thailand

Abstract:

Dispersions of casein micelles (CM) were studied at a constant protein concentration of 5 wt %
in high NaCl environment ranging from 0% to 12% by Dynamic light scattering (DLS) and
Fourier Transform Infrared (FTIR). The rehydration profiles obtained were interpreted in term
of wetting, swelling and dispersion stages by using a turbidity method. Two behaviours were
observed depending on the salt concentration. The first behaviour (low salt concentration)
presents a typical rehydration profile with a significant change between 3 and 6% NaCl
indicating quick wetting, swelling and long dispersion stage. On the opposite, the dispersion
stage of the second behaviour (high salt concentration) was significantly shortened indicating a
strong modification of the protein backbone. A salt increase result to a destabilization of the
micelle and the formation of mini-micelles more or less aggregated indicating an average
micelles size ranging from 100 to 200 nm. For the first time, the estimations of secondary
structural elements (irregular, B-sheet, a-helix and turn) by the Amide III assignments were
correlated with results from Amide 1.

Keywords: Casein, DLS, FTIR, Ionic environment.
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PROCESS DEVELOPMENT OF SAFE AND READY-TO-EAT RAW OYSTER MEAT
BY IRRADIATION TECHNOLOGY

Pattama Ratana-Arporn, Pongtep Wilaipun
Assistant Professor in Faculty of Fisheries, Kasetsart University , Thailand.
Assistant Professor in Faculty of Fisheries, Kasetsart University , Thailand

Abstract:

White scar oyster (Crassostrea belcheri) is often eaten raw and being the leading vehicle for
foodborne disease, especially Salmonella Weltevreden which exposed the prominent and most
resistant to radiation. Gamma irradiation at a low dose of 1 kGy was enough to eliminate S.
Weltevreden contaminated in oyster meat at a level up to 5 log CFU/g while it still retain the
raw characteristics and equivalent sensory quality as the non-irradiated one. Process
development of ready-to-eat chilled oyster meat was conducted by shucking the meat,
individually packed in plastic bags, subjected to 1 kGy gamma radiation at chilled condition
and then stored in 40C refrigerated temperature. Microbiological determination showed the
absence of S. Weltevreden (5 log CFU/g initial inoculated) along the whole storage time of 30
days. Sensory evaluation indicated the decreasing in sensory scores along storage time which
determining the product shelf life to be 18 days compared to 15 days of nonirradiated one. The
most advantage of developed process was to provide the safe raw oyster to consumers and in
addition sensory quality retained and 3-day extension shelf life also exist.

Keywords: decontamination, food safety, irradiation, oyster, Salmonella Weltevreden
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