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CONFERENCE ID

BALKAN 10TH INTERNATIONAL CONFERENCE ON APPLIED SCIENCES

DATE - PLACE
JANUARY 6 - 7. 2024

KIRKLARELI

ORGANIIZATION
ACADEMY GLOBAL CONFERENCES & JOURNALS

EVALUATION PROCESS
All applications have undergone a double-blind peer review process.

PARTICIPATING COUNTRIES
Turkey - Japan — Bulgaria — China - USA. —Jordan - India - Bhangagarh, - Egypt —
Thailand — Irag — Iran - Saudi Arabia — Indonesia — Malaysia — KSA — Czech Republic -
Lithuania — Kenya - Republic of Korea — Pakistan

PRESENTATION
Oral presentation

ASSOCIATION & ACADEMIC INCENTIVES :
In the conference 37 papers have been presented by Turkish participants and 52 papers
by foreign participants.
Members of the organizing committees of the conference perform their duties with an
"official assignment letter*

LANGUAGES
Turkish, English, Russian, Persian, Arabic
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Academy Global Conference & Journals tarafindan diizenlenen kongrelerde diizenleme
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Prof.Dr. Sevki Hakan EREN
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Join Zoom Meeting

https://us02web.zoom.us/j/88193707664?pwd=MEZBL3MO0SIArNWVsM;jV0YUJKR3IIQ
T09

Meeting ID: 881 9370 7664
Passcode: 123456
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ONEMLIi ACIKLAMA (Liitfen okuyunuz)

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

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

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

beklemeden oturumlariniza gonderilebileceksiniz. Or. 5-Ahmet Ahmetoglu

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

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

Sunumlar TURKCE veya INGILIZCE yapilabilmektedir.

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

Sunum yapan katilimecinin kamerasi agik olmak zorundadir.

Sunum yapmak zorunludur. Herhangi bir nedenle sunum yapmamis olan katihmerya sertifika verilmesi ve

c¢alismasinin yayinlanmasi sézkonusu olamaz.

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

e  Katilmcilari kendi oturumlart disindaki oturumlara katilma zorunlulugu yoktur.

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

e Sunumlar kaydedilmekte ve muhafaza edilmektedir.

IMPORTANT, PLEASE READ CAREFULLY

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

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

The Zoom application can be used without registration.

The application works on tablets, phones and PCs.

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

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

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

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

TECHNICAL INFORMATION

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

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

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

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

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

Academy Global Conferences & Journals % ‘Q i

ejomnalcon ACADBNY
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BALKAN 10th INTERNATIONAL CONFERENCE ON SOCIAL SCIENCES

ARTAcademy 3rd INTERNATIONAL GROUP EXHIBITION
January 6 - 7, 2024
Kirklareli

Meeting ID: 881 9370 7664 Passcode: 123456

06 OCAK/ JANUARY 06, 2024 / 11:00 — 13:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
THE ROLE OF THE LEADERS IN STRESS MANAGEMENT IN
ORGANIZATIONS: A CONCEPTUAL FRAMEWORK AND Dog. Dr. CAN BiCER
SOLUTIONS
EVALUATION OF THE BRANDING PROCESSES OF g%ﬁ%&g%%‘g% SUKRU
HISTORICAL FOOD AND BEVERAGE BUSINESSES IN Dr. Oretim Uyesi
TERMS OF BRAND RULES SEHNAZ DEMIRKOL
=4
o
- =B TURK DEVLETLERI TESKILATI 2040 VIZYONU VE TURIZM g%ﬁﬁigggﬁzi’ SUKRU
pd Z. POLITIKASI ILE AB TURIZM POLITIKILARININ Dr. Ogretim Uyesi
3 s KARSILASTIRMALI ANALIZi SEHNAZ DEMIRKOL
g w
R A BIBLIOMETRIC ANALYSIS ON TURNOVER INTENTION ],\)A(E;F}Ic)mme ERDOGAN
-3 IN THE TOURISM SECTOR o .
a Hiiseyin SAHIN
KONAKLAMA ISLETMELERINDE CALISANLARIN iSE Yiiksek Lisans Ogrencisi
TUTKUNLUK VE DUYGUSAL EMEK ILISKILERININ Yasemin CAKIR
INCELENMESI
Yiiksek Lisans Ogrencisi
MARKA HIKAYELERININ TUKETICILERIN SATIN ALMA Seda OZKiSi
DAVRANISI UZERINDEKI ETKISi Dog. Dr. Gonca YILDIRIM
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BALKAN 10th INTERNATIONAL CONFERENCE ON SOCIAL SCIENCES

ARTAcademy 3rd INTERNATIONAL GROUP EXHIBITION
January 6 - 7, 2024
Kirklareli

Meeting ID: 881 9370 7664 Passcode: 123456

06 OCAK/ JANUARY 06, 2024 / 11:00 — 13:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
MANUSA MEKIKLI DOKUMALARININ GUNUMUZ GIYSIi Merve CINAL
TASARIMLARINDA YORUMLANMASI Dog. Deniz CELIKER
:’E‘ THE TRANSFORMATION OF ARTISTIC CERAMIC PANELS Dog. Dr. NALAN
) INTO PRESENT-DAY CERAMIC WALL ART DANABAS
<
Z
< )
; =) Doktora Ogrencisi, AYTEK
Z, . . . R . UGUR CAN
8 (ﬁ EKOLOJIK PERSPEKTIFTE DISTOPIK TURK SINEMASI Prof. Dr., MEHMET
< < OZTURK
N Z
=
(=] YABANCI DIL OLARAK TURKCE OGRETIMI DERS Tugge CALISKAN
8“ KITAPLARINDA BEDEN DIiLI KULLANIMINA YONELIK BIR | Dog. Dr. Esin YAGMUR
a INCELEME SAHIN
Giilen Aksu Tiirker
Rumeli-Balkan Toplulugunda Akraba Evliligi ve Algis1 Analizleri: Prof. Dr. Necdet Tekin
Rumeli-A Caligmasi Prof. Dr. Ayhan Olcay
Yasemin Olcay Karahan
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ARTAcademy 3rd INTERNATIONAL GROUP EXHIBITION

January 6 - 7, 2024
Kirklareli

Meeting ID: 881 9370 7664 Passcode: 123456

06 OCAK/ JANUARY 06, 2024 / 11:00 — 13:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
Yiiksek Lisans Ogrencisi,
1 PIERRE LOTI’NIN IZLANDA BALIKCISI’NDA SINIF Remzi DEMIR
CATISMASI Prof. Dr. Hanife Nalan
GENC
Prof. Dr. Hanife Nalan
2 | PEER HARASSMENT IN LOUIS PERGAUD’S BUTTON WARs | SENC N
Yiiksek Lisans Ogrencisi,
Remzi DEMIR
Prof. Dr. Hanife Nalan
3 | THE IMAGE OF THE FATHER IN MAUPASSANT’S STORY GENC )
CALLED SIMON’UN BABASI Yiiksek Lisans Ogrencisi,
g Remzi DEMIR
@ HANCERLI HANIM HIKAYE’I GARIBESI’NE PETER PAN . N
£ 4 | SENDROMU ACISINDAN BIiR BAKIS BUSRA DEMIRCI
° |5 FT——
= . . PO . oktora grencisi
5 o 5 | BOSNALI IBRAHIM VEHBI’NIN RUZNAMES] MUSTAFA YILMAZ
_' - p—
: -
g = s | CHRONOTOPE IN BILGE KARASU’S STORY OF ?8%&/{5533%
- MULBERRIES
= .
o 3 R Dog. Dr. SEVGUL
S 7 | EAST-WEST COMPARISON IN FATIH-HARBIYE NOVEL TORKMENOGLU
-9
8 An Evaluation on the Use of the “h” Consonant in Dobruja Turkish Prof. Dr. Ozlem Demirel
Dialects Donmez
9 | ONTHESIGN ADJECTIVE “OL IN SEYF-i SARAYI’S Dr. Ogr. Uyesi Melek
GULISTAN TRANSLATION CUBUKCU
KELIME CAGRISIMLARININ SOSYO-EKONOMIK DUZEY o
10" | DEGISKENINE INCELENMENSI “ELMA” ORNEGI Dog. Dr. Selcen CIFC
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ARTAcademy 3rd INTERNATIONAL GROUP EXHIBITION

Meeting ID: 881 9370 7664 Passcode: 123456
06 OCAK/ JANUARY 06, 2024 / 11:00 — 13:00 Time zone in Turkey (GMT+3)

January 6 - 7, 2024
Kirklareli

Salon Moderator

Bildiri No ve Basligi / Paper ID and Title

Authors

SALON 4
Assoc. Prof. Nazile Abdullazade

OKUL ONCESI OGRETMENLIGI LISANS OGRENCILERININ
DEGERLER EGITIMINE ILISKiN TUTUMLARI

Dr. Ogr. Uyesi AHMET
SAKIN
MINENUR COPOGLU

ORTAOKUL 8. SINIF OGRENCILERININ ““SORUMLULUK"’
DEGERINE YONELIK METAFORIK ALGILARI

Yiiksek Lisans Ogrencisi,
FATMA SARIKAN
Dog. Dr., GOKCE
KILICOGLU

BALKANLARDA TURKLER VE ETKILERI

Prof. Dr Nurhan AYDIN
Perihan AKSU

ABDULVEHHAB ES-SA’RANI’NIN LEVAHIKU’L-ENVARIL-
KUDSIYYE Fi TABAKATI’L ULEMA VE’S-SUFIYYE iSIMLI
ESERINDEKI ZUHD HAYATI KONUSUNDAKI
NASIHATLERIN GUNUMUZ INSANINA ORNEKLIGI

Meral Mercan
Dog Dr. Sevim Arslan

ODOBI OSORLORIN INTERPRETASIYASINDA MOTNIN
XUSUSIYYSTLORI

Assoc. Prof. Nazile
Abdullazade
Bilal Hasanli

Academy Global Conferences & Journals
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Kirklareli

Meeting ID: 881 9370 7664 Passcode: 123456

06 OCAK/ JANUARY 06, 2024 / 11:00 — 13:00 Time zone in Turkey (GMT+3)

Salon Moderator

Bildiri No ve Baslig1 / Paper ID and Title

Authors

SALON 5
Dr. Cigdem KEVEN-AKLIMAN

Lisansiistii Ogrencisi,

Geng Yetiskinlerin Koken Aile Fonksiyonlari {le COVID 19’a Siimeyra OZKIS
Bakislar1 Arasindaki Iliskide Infodeminin Aract Rolii Dr. Ogr. Uyesi, Zerrin
BOLUKBASI MACIT
EVLI BIREYLERIN KOKEN AfLE FONKSIYONLARI VE Iﬁsf;susg Sgﬁ‘fﬁ%w A
ILiSKI OZ DUZENLEME ARASINDAKI ILISKIDE EVLILIGE Dr“ Og;’ Uyesi, Zerrin
GECIS VE BENLIGIN AYRIMLASMASININ ARACI ROLU BOLUKB ASI MA CiT
Systematic Review on the Use of CBT in Adults Diagnosed with Ceren TANER
Depression Systematic Review Dog .Dr. Meryem
KARAAZIZ

TURK CEZA SISTEMINDE SUCA SURUKLENEN COCUKLAR
VE EBEVEYNLERI: DANiSMANLIK TEDBIRI BAGLAMINDA
PSIKOLOJIK DANiSMANLARIN GORUSLERI

Dr. Cigdem KEVEN-
AKLIMAN

MENTAL HEALTH LITERACY, HELP-SEEKING BEHAVIORS,
AND SELF- STIGMA AMONG YOUNG ADULTS

DR. OGR. UYESI NiHAN
DURGU
BASAK KORKMAZ
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BALKAN 10th INTERNATIONAL CONFERENCE ON SOCIAL SCIENCES
ARTAcademy 3rd INTERNATIONAL GROUP EXHIBITION
January 6 - 7, 2024
Kirklareli
Meeting ID: 881 9370 7664 Passcode: 123456

06 OCAK/ JANUARY 06, 2024 / 11:00 — 13:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
Dr. Ogr. Uyesi Ramazan
SEKER
1 GELISEN TEKNOLOJININ FUTBOL HAKEMLERININ KARAR | Dog. Dr. Meryem ALTUN
VERME BECERILERI UZERINE ETKISININ ARASTIRILMASI | EKizZ )
Yiiksek Lisans Ogrencisi
Mehmet Ali DAMLAR
= INONU UNIVERSITESI BEDEN EGITiMI VE SPOR Pinar BARCA
Q 2 YUKSEKOKULU OGRENCILERININ MUTLULUK Asli GUN
CZ’J DUZEYLERI Ozgiir EKEN
2
< SPOR SALONLARINA AKTIF DEVAM EDEN BIREYLERIN ASLI GUN
> 3 SPORDAN VE SPOR SALONLARINDAN BEKLENTI PINAR BARCA
© S DUZEYLERININ INCELENMESI DOC.DR.OZGUR EKEN
prd
o |=
< i 4 MUZIGIN SPOR PERFORMANSI UZERINDEKI ETKILERI: ASLI GUN
n D CESITLI BRANSLARDA MUZIK UYARANLARININ ROLU DOC.DR.OZGUR EKEN
£
N
e . .
50 Uzman, ILINSU
Q 5 EFELER LIGINDEKI SPORCULARIN VOLEYBOLA DEMIRALP
o YONELMESINDE AILE ve CEVRENIN BAKIS ACISI Dr. Ogretim Uyesi,
=) HULYA BINGOL
Uzman, ILINSU
6 | E-SPOR YOLCULUGU VE E-SPORCU KARIYERI DEMIRALP
Dr. Ogretim Uyesi,
HULYA BINGOL
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BALKAN 10th INTERNATIONAL CONFERENCE ON SOCIAL SCIENCES
ARTAcademy 3rd INTERNATIONAL GROUP EXHIBITION

January 6 - 7, 2024
Kirklareli

Meeting ID: 881 9370 7664 Passcode: 123456

06 OCAK/ JANUARY 06, 2024 / 11:00 — 13:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
CHANGES IN BILATERAL TRADE AFTER BTAs - EVIDENCE | Hoang-Yen NGUYEN
FROM VIETNAM AND ITS THREE MAJOR PARTNERS Que-Nhu DUONG
Accommodation Trends: Exploring Homestay Preferences in the Shubham Goswami giri
Johar Valley of Uttarakhand Dr. Surendra Kumar
Musa MANGA
FOREIGN TRADE, ECONOMIC GROWTH, TURKIYE Doc. Dr. Miige MANGA
< THE RELATIONSHIP BETWEEN E-COMMERCE,
O INDUSTRIAL PRODUCTION INDEX and INFLATION in Musa MANGA
Z TURKEY Dog. Dr. Miige MANGA
<
~ =
Pz )
O =P .
| 2 HIGH-TECH EXPORTS OF TURKISH ECONOMY: EVIDENCE | Dr. Ogr. Uy. Alper
g R FROM CONSTANT MARKET SHARE ANALYSIS YILMAZ
a
S
S
= e R
ZAMAN YONETIMININ i$ TATMININE, i$
PERFORMANSINA VE VERIMLILIGE ETKISi: TURIZM Ogr. Gor. Umit AYDIN
SEKTORU CALISANLARI UZERINE BiR ARASTIRMA
MUSTERI DENEYIMININ, MUSTERI TATMINI VE B
SADAKATI UZERINE ETKISI: TURIZM SEKTORU Ogr. Gor. Umit AYDIN
KADIN IMAJI REKLAMLARA YONELIK TUTUMUN Doktora Ogrencisi, Malik
DEMOGRAFIK OZELLIKLERE GORE FARKLILIGI DUNDAR
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
DUZENSIZ GOCLE MUCADELE KAPSAMINDA TURKIYE- R =
! YUNANISTAN ILISKILERT Dr. TULIN YANIKDAG
j ’ TICARET UNVANLARI HAKKINDA TEBLIG’E ILISKIN BiR Dr. Ogr. Uyesi OGUZ
8 DEGERLENDIRME YOLAL
>
|3
THE REVIEW OF GRADUATE THESIS TITLED MORAL .
% % 3 | DISENGAGEMENT Dr. Hakan GUVENER
| o
< ]
» S
ot MORAL DISENGAGEMENT IN YOUTUBE DIGITAL MEDIA: .
80 * | AHASHTAG ANALYSIS Dr. Hakan GUVENER
QO
Y
a
5 ggfﬁliiMEDYA BASLIKLI LISANSUSTU TEZLERIN Dr. Hakan GUVENER.
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1 DECODING THE LANGUAGE OF FAITH: SYMBOLISM IN Khivstun Yuliia laorivna
MODERN UKRAINIAN MONUMENTAL CHURCH PAINTING Y 9

UNDERSTANDING THE ROOTS OF FAITH: EXPLORING
2 WHOOEAISM, THE INDIGENOUS RELIGION OF THE Prof. DR. Haotian Wu
JARAWA PEOPLE IN THE ANDAMANS

COMBATING TWO MAJOR THREATS IN KOSOVO:

3 | DOMESTIC VIOLENCE AGAINST CHILDREN AND HUMAN | Dr- Guelfo Carbone

g TRAFFICKING

@
— = 4 HEIDEGGER'S EARLY HERMENEUTICAL Avreti Tziboula, Anna-Maria
Z 8 PHENOMENOLOGY AND THE WORLD-EVENT Rentzeperi-Tsonou
o T
:(l .

@
n [a) 5 THEMATIC ANALYSIS OF LIBRETTI IN ROSSINI'S OPERAS Ashwaq Alsulami,

...C_; AND THEIR INFLUENCE ON THE COMPOSER'S WORK Jianhua Shao

j -

o THE LASTING IMPACT: CHINESE ADULTS REFLECT ON

SIBLING LOSS AND COPING STRATEGIES IN CHILDHOOD, ..
6 Hanaa Bajilan

WITH IMPLICATIONS FOR THERAPEUTIC
INTERVENTIONS.

BEYOND SILENCE: EXPLORING THE INNER WORLDSAND | | o
7 | PROTEST OF INDIAN WOMEN IN THE THOUSAND FACES ony Reategut, Lesar
OF NIGHT Chécara,

DIGITAL PRESERVATION OF CUSCO'S VIRGIN OF LORETO | Benjamin Castaneda, Rafael
CHAPEL: A 3D MODELING SHOWCASE Aguilar
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NAVIGATING DISSOCIATION DURING MASTURBATION:
1 MINDFULNESS STRATEGIES FOR HEALING AND Assoc. Prof. Alisha Fisher
RECONNECTION AFTER SEXUAL TRAUMA

LOST IN THE SHUFFLING PLAY: ABSURDITY, IDENTITY,
2 AND THE TRAGICOMIC LANDSCAPE OF STOPPARD'S Dr. Azza Taha Zaki
ROSENCRANTZ AND GUILDENSTERN ARE DEAD

HOME AND IDENTITY: THE DWELLING AS A SHAPER OF Sze Wai Veera Fung, Peter

CONTEMPORARY DONG WOMEN'S SELFHOOD W, Ferretto
2
~ g 4 | UNVEILING THE SYMBOLISM: FEMALE CIRCUMCISION B.0. Divaol
% = AND SOLOMON'S TEMPLE IN ISLAMIC HADITHS - 0. Dy
- S
S > EXPLORING THE NEXUS BETWEEN ONLINE SPORTS K N, Penna. E. 1. Hoffman
K 5 | EVENTS AND BETTING BEHAVIOR AMONG NIGERIAN TR coae '
a YOUTH e
6 SILENCED NARRATIVES: SECOND CLASS CITIZEN AND Sherly Ferro Lensun
THE STRUGGLE FOR BLACK WOMEN'S AUTHORSHIP Barry Ardley, Abi Hunt,
;| SEXTRAFFICKING REPORTING IN ONTARIO VS. NOVA E‘i‘:t\‘;;f] N,'\;';]Tay'or
SCOTIA: A CANADIAN ONLINE NEWS ANALYSIS - Yang vieng,
EMPOWERING INDIGENOUS COMMUNITIES: James L. Patnao
8 | CULTURALLY-DRIVEN SOLUTIONS FOR SHARED Essam Almuhsin, Ben Soh,
ECONOMIC PROSPERITY Alice Li, Azmat Ullah
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THE IMPACT OF TRANSLATION ON ARABIC AND ISLAMIC | Konstantinos Sofianos,
CIVILIZATION: A CATALYST FOR THE GOLDEN AGE (661- Michail Stefanidakis
1258) Ye Wei,
ECHOES OF ANCESTRAL FLAME: TRACING THE INDO- Smail Hadi Mahammed
EUROPEAN, OLD IRANIAN, AND LUR FIRE TRADITIONS J
Alex Bell
AUGMENTING THE PAST: AN AR-POWERED VIRTUAL Prof. Sitalakshmi
HERITAGE APPLICATION DESIGN Venkatraman,
=
S
5: DECIPHERING GRANDE KABYLIA: A DESCRIPTIVE Ye Wei,
5 ANALYSIS OF LIBYAN STELES IN ALGERIA Fiona Wahr
™ o]
Pz IS COLONIAL PUNJAB TRANSFORMED: A LOOK AT THE Fahri Benli, Fiona Wahr
@) % IMPACT OF TRANSPORTATION AND COMMUNICATION Anita Kéri
;E' g TECHNOLOGIES Josefina Bengoechea,
» =
© CHINA'S HEALTH SILK ROAD: NAVIGATING SOUTHEAST Dr. Sitalakshmi
% ASIA AND EUROPE THROUGH COVID-19 Venkatraman,
E Behzad Moeini Sam,
THE POWER OF INDIGENOUS PEOPLE IN MINING PROJECT Dr. Sara Mohammadi
DECISIONS: A PILBARA CASE STUDY Avandi,
LEVERAGING TWITTER FOR SOCIAL CHANGE: FOOD Afroz Kianpor
BANKS IN SAUDI ARABIA COMBAT FOOD WASTE Stephen Barnes
THROUGH STRATEGIC COMMUNICATION Samia Ait Ali Yahia
EXAMINING FOREIGN INFLUENCES IN USUL FIQH Assoc. Prof . Dr. lan Mills
METHODOLOGIES: A CRITICAL ANALYSIS OF Dr Frénces bleé !
ORIENTALIST SCHOLARSHIP ' Ty

Academy Global Conferences & Journals

UASIOURNAL
ijasjournal.com

ACADEMY *




F
LT
S -

&

ACADEY,
Pl

www.akademikongre.org

BALKAN 10th INTERNATIONAL CONFERENCE ON APPLIED SCIENCES
BALKAN 10th INTERNATIONAL CONFERENCE ON SOCIAL SCIENCES
ARTAcademy 3rd INTERNATIONAL GROUP EXHIBITION

January 6 - 7, 2024
Kirklareli
Meeting ID: 881 9370 7664 Passcode: 123456
06 OCAK/ JANUARY 06, 2024 / 11:30 — 13:30 Time zone in Turkey (GMT+3)
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L | BOOSTING CHEMISTRY EDUCATION: ONLINE TESTING AS I';/é'jlndak'”' Thakur, Sheena
A POWERFUL TOOL

, | REVOLUTIONIZING HIGHER EDUCATION: AI'S ‘)’(\’Iggc\jjehuzer’]‘ar\]’v”“ Siu,
TRANSFORMATION OF LEARNING IN THE 21ST CENTURY 9

FOSTERING ACTIVE ENGAGEMENT: ENHANCING
3 EXPERIENTIAL LEARNING IN A SMART FLIPPED
CLASSROOM - A CASE STUDY

Wun Siu,
Xiaowen Zhang

4 UNLOCKING MATHEMATICAL MINDS: STRATEGIES FOR Wanda Luen-
TEACHING PRESCHOOLERS WITH AUTISM

Bita Mashayekhi,

NAVIGATING UNCERTAINTY: EXPERIENCES OF FOREIGN Zeynab Lotfi Aghel

5 STUDENTS IN HUNGARY DURING THE COVID-19
PANDEMIC

SALON 4
Wanda Luen-

Dr. Haya Y Alobaid
REVOLUTIONIZING HIGHER EDUCATION IN SAUDI
ARABIA: A COMPREHENSIVE E-COACHING APPROACH

Ghanima Al-Sharrah,
Haitham M. Lababidi,
Yusuf I. Ali

A FRAMEWORK FOR INTELLIGENT LEARNING
7 ENVIRONMENTS IN MUSIC EDUCATION: AN
ONTOLOGICAL APPROACH

Assis. Prof. Venugopal
BUILDING DEEP UNDERSTANDING: INTEGRATING Kummamuru

8 EXPERIENTIAL LEARNING INTO A SMART FLIPPED
CLASSROOM MODEL - A CASE STUDY
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HARNESSING DATA FOR SUCCESS: PREDICTING STUDENT
PERFORMANCE IN EDUCATION

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
Sofia Aboulaich
AN INTEGRATED 1088 ENSEMBLE METHODOLOGY FOR Rachid Ellaia,
ANTICIPATING STUDENTS' ACADEMIC ACHIEVEMENT Rajae Ayouche
ENGAGEMENT OF STUDENTS IN GOVERNANCE WITHIN Osamah A. Alsayegh
MAINLAND CHINA'S HIGHER EDUCATION SYSTEM
Erika Vukelic
Nestor Ortiz
ENHANCING CYBERSECURITY AWARENESS WITHIN THE
3 APPLIED SCIENCES STUDENT COMMUNITY
£
=
o 2 ENHANCING LANGUAGE LEARNING THROUGH A
> s COLLABORATIVE 3D MULTI-USER VIRTUAL Dr. Bhim Sabaufi
o) = ENVIRONMENT r. Bhim sabadrt
=
< g Assis. Prof. Dr. Wardoyo
% 2 PERSISTENT INEQUALITY: EXAMINING GENDER Humairoh,
- DISCRIMINATION IN CROATIAN EDUCATION
s
S
[-™

Prof. Levan Alonso Lopez

SCRUM IN THE SMART CLASSROOM: A CASE STUDY FOR
ENHANCED ONLINE LEARNING AND ENGAGEMENT

Mikel Singh

Revolutionizing Chemistry Teaching: The Impact of Online Tests

Lovorka Galetic,
Zeljko Vukelic
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lectureNatalia Polkanova,
FOSTERING COLLABORATIVE CONVERSATIONS IN Dr. Sergey Kazakov

1 ONLINE LEARNING: ESTABLISHING AND NURTURING
COMMUNITIES OF PRACTICE

BUILDING EDUCATIONAL FOUNDATIONS: Dr. Nada Armstrong
2 | CONSTRUCTING INFORMATION IN HIGHER EDUCATION
TEACHING

REVOLUTIONIZING LEARNING OUTCOMES: ADVANCED Phd. Karen Azhar
3 | MODELING TECHNIQUES FOR EMPOWERING STUDENTS

< IN EDUCATION
g .
© G NAVIGATING THE ACADEMIC LANDSCAPE: BALANCING | S"eng-Min Na Cheng
= a 4 | "THE CAN DO' AND ‘THE HAVE TO DO’ IN BATNA
o 8 UNIVERSITY, ALGERIA
2
S : :
S S INCORPORATING COOPERATIVE EDUCATION: A Sivamurugan Pandian
g 5 | STRATEGIC FRAMEWORK FOR ENGINEERING
S CURRICULUM ENHANCEMENT
2
ENHANCING FINANCIAL LITERACY AMONG YOUNG Premvadee Nakornpanom
6 | WOMEN: INSIGHTS FROM A CASE STUDY IN AUSTRALIAN
SCHOOLS

EXPLORING E-CONTENT PRODUCTION ALGORITHMS FOR
SCREEN-CAPTURED VIDEOS: AN INTRODUCTORY GUIDE Prof. Dr. Phusit Hashim

Sarideh Alizadeh

UNVEILING PROBLEM-SOLVING PROWESS: THE INNATE Mohd Nasir
FLOW OF THE MIND IN CREATIVE SOLUTIONS
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EXPLORING EMOTIONAL RESPONSES ELICITED BY 'err";‘]fj ﬁ' ﬁgg;i‘is"
IMAGES IN CHILDREN’S LITERATURE - ’
M. A. Alvi
ANALYZING ONLINE SPEECH ANXIETY AND Assis. Prof. Dr. Takeshi
EVALUATION DISPARITIES AMONG STUDENTS Mano
e EXAMINING THE INFLUENCE OF INTRODUCTORY ;f]‘:gswa\t’;’:;iﬁge'
© )
g TECHNOLOGY COURSES ON STEM PATHWAY CHOICES Al T okeda
=
g
~ < EXPLORING THE MINDS OF ETHAN SHAFER, TIMOTHY Dr. Elham Zamiri
% S GRAZIANO, AND JAY FISHER '
3 <
g o EXPLORING GENDER-BASED JAPANESE LANGUAGE Diemai Bara Mahboub
s LEARNING STRATEGIES AMONG LEARNERS IN NORTH Mjohame b
5 SULAWESI, INDONESIA
“
3 EXPLORING THE INFLUENCE OF AUGMENTED AND Diamila Bennaceur
< VIRTUAL REALITY ON EDUCATIONAL OUTCOMES IN A DJO ey
MULTIVARIABLE CALCULUS SETTING"
ENHANCING COMPETENCIES: THE DYNAMIC LEARNING | Kazunori Nomura,
APPROACH AT A LEADING FRENCH COMPUTER SCIENCE | Hiromichi Nakahar
INSTITUTE Masaumi Ogi
EXPLORING KNOWLEDGE ACQUISITION IN CLIENT Sou Shibata
ORGANIZATIONS: A CASE STUDY OF STUDENT AtsUhiTo. Watanabe
ENGAGEMENT AS PRODUCERS" ’
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Authors

SALON 1
Dog. Dr. Nazmiye Ozlem SANLI

Endemik Giil (Rosa pisiformis Christ D. Sosn) bitkisinin
antikanserojen bilesiklerinin belirlenmesi

MSc. UYGAR MERIC
Prof. Dr. HATICE
DEMIRAY

MSc. M. EMIR DIBEK

Astragalus flavescens BOISS. endemik bitkisinin ugucu yaglarmin
eldesi ve antibakteriyel, antioksidant aktiviteleri

MSc. ERKAN MEMIS
Prof. Dr. HATICE
DEMIRAY

Comparative of Water-soluble vitamins in gel and green leaf parts of
Aloe vera (L.)

BSc.Heleen Tahseen
Yaseen Yaseen
Prof.Dr.Sevda KIRBAG
Prof.Dr.Fikret KARATAS

MICROBIAL INTERACTIONS IN DENTAL BIOFILM
DEVELOPMENT

MSc. Seda GULER
Dog. Dr. Nazmiye Ozlem
SANLI

ANTIMICROBIAL AND ANTIBIOFILM COATING FOR
DENTAL MATERIALS

MSc. Seda GULER
Dog. Dr. Nazmiye Ozlem
SANLI

CHARACTERIZATION OF LiQUID PRODUCTS OBTAINED
FROM PYROLYSIS OF HORSE CHESTNUT (AESCULUS
HIPPOCASTANUM) FRUIT IN THE PRESENCE OF
METAL/METAL SUPPORT CATALYSTS

Prof.Dr. Halil DURAK
Opr.Gor.Dr. Salih GENEL
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An Analog Circuit Model for Solving a Class of Nonsmooth . -
1 AR Alireza Hosseini
Optimization Problems
Ogretmen Duygu ISLEYEN
2 SOLVING FRACTIONAL DIFFERENTIAL EQUATIONS WITH | Prof. Dr. Tanfer
LAPLACE TRANSFORMATION TANRIVERDI
o>
=
o~ =
% E 3 ON AND EIGENVALUES-EIGENVECTORS HASAN KELES
S |z
S %
<
= 4 IDEALS AND REGULAR MATRICES HASAN KELES
5 ON COMPLEMENT OF BASE IN B; HASAN KELES
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Prof. Dr. Kiirsat
1 PROTECTIVE ROLE OF A FUNGAL TOXIN FUSICOCCIN CAVUSOGLU
AGAINST SALT STRESS IN ALLIUM CEPA L. Dog. Dr. Dilek
CAVUSOGLU
BIOCHEMICAL EFFECTS OF EXOGENOUS B-CAROTENE Doc. Dr. Dilek
2 | APPLICATION IN ALLIUM CEPA L. BULBS GERMINATED IN CAQ\'/US.OGLU
SALINE CONDITIONS
Dr.Ogr.Uyesi, HATICE
COKKIZGIN
5 3 CULTIVATION OF LABLAB BEAN (Lablab purpureus) Dog.Dr., ALIHAN
0 COKKIZGIN
o Dog.Dr., UMIT GIRGEL
z
™ > Dr.Ogr.Uyesi, HATICE
> = 4 GENES AND TRANSGENIC PLANTS COKKIZGIN
o) o
| i
< =
(D - — . N
Q_ PAMUKLU KUMASLARA UYGULANAN DIJITAL BASKI Dog. Dr. FUSUN DOBA
5 5 ISLEMININ SECILMIS PROSES PARAMETRELERINE KADEM
R ETKISININ INCELENMESI Dr. SEHPAL OZDEMIR
(=]
a

6 CIVA KIRLILIGI ve CEVRE UZERINE OLAN ETKILER

Dog. Dr., Serpil SAVCI

7 SIFIR ATIK PRENSIBI ve FAYDALARI

Dog. Dr., Serpil SAVCI
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A GENERAL EVALUATION ON TOWN BASED Selim Task
DEVELOPMENT PLANS ACCORDING TO THE Oer‘n“;n gi*ﬁya
TOPOGRAPHICAL CONDITION, ARDANUC EXAMPLE S s
KENT TASARIMINDA IMAR PLANLARININ o .
GUNCELLENMESINE YONELIK g%‘{i‘gﬁ%sEMA
BiR DEGERLENDIRME
Dog. Dr. Segil Giil
< MEYDAN YILDIZ
< = YOZGAT MENEKSE EVLERI KENTSEL DONUSUM Sehir ve Bélge Plancist
=z % DENEYIMI Bediha Eda KARACA
@) s Yiiksek Sehir ve Bélge
i
- Plancist Hiisne TEMUR
< £
n —
D
75
Dog. Dr. Secil Giil
MEYDAN YILDIZ
JR Sehir ve Bolge Plancisi
KENTSEL DONUSUMUN KAVRAMSAL SEMASI Bediha Eda KARACA
Yiiksek Sehir ve Bolge
Plancis1 Hiisne TEMUR
Forecasting Significant Wave Height: Comparative Analysis of Amil Celik
XGBoost and Wavelet-XGBoost Models
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IMPACT OF DISEASES CAUSED BY MICROMYCETE FUNGI
1 IN RESIDENTIAL BUILDINGS IN VARIOUS FORMS ON Balakhanova Gumru Vasif
HUMAN HEALTH

Uzm. Dr. Yasin Selguk

. O Yardibi
2 CK YUKSEKLIGI: UC OLGU SUNUMU Uzm. Dr. Dondi Ulker
Ustebay
é Uzm. Dr. Begiim Baris
E Cetinkaya
v 3 Boy kisalig1 ve Hashimato tiroiditi: Olgu sunumu Uzm. Dr. Yasin Selguk
< Yardibi )
Y Dog.Dr.Sefer Ustebay
o
o) % Dr.Ogrt. Uyesi, Seh
. . . r.Ogrt. Uyesi, Seher
> o 4 HEMSIRELIK VE MOBBING CEVIK AKTURA
o )
2 |3
S &
.q—“,; 5 Treatment Approaches, Medications Used and Side Effects in Hem. Emine TAT
:S Covid-19 Patients Dog. Dr. Neslihan PINAR
-
1)
of
Q
S TAEKWONDO SPORCULARININ MUSABAKA

6 ESNASINDAKI KENDILERIYLE KONUSMA DUZEYLERININ | AKiF DURSUN
INCELENMESI

TAEKWONDO SPORCULARININ SPORCU BILINCLI
FARKINDANLIK

DUZEYLERININ BAZI DEGiSKENLER ACISINDAN
INCELENMESI

AKIF DURSUN
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Assoc. Prof. OKSAL

FENITROTHION INSECTCIDE PROMOTES GENOTOXICITY MACAR -
! IN ALLIUM CEPA L Assoc. Prof. TUGCE
' KALEFETOGLU MACAR

Assoc. Prof. ALI ACAR

Assoc. Prof. OKSAL

2 MERISTEMATIC CELL DAMAGES CAUSED BY XQ&AErof TUGCE
HEXACONAZOLE FUNGICIDE IN ALLIUM CEPA L. KALEFETOGLU MACAR

Assoc. Prof. ALI ACAR

-

PROTECTIVE ROLE OF CYNARA SCOLYMUS L. Assoc. Prof. TUGCE

3 (ARTICHOKE) LEAF EXTRACT AGAINST GENOTOXICITY mﬁfFigggkgx_ACAR
INDUCED BY THIAMETHOXAM INSECTICIDE IN MACAR '

ALLIUM CEPA L. (ONION). Assoc. Prof. ALI ACAR

SALON 6

Assoc. Prof. TUGCE

4 AN INVESTIGATION ON THIOBENCARB-INDUCED isAsI&EFFEZfOSIRgAI\f_ACAR
BIOCHEMICAL TOXICITY IN ALLIUM CEPA L. MACAR .

Assoc. Prof. ALI ACAR

-

Assoc. Prof. TUGCE KALEFETOGLU MACAR

. Ars. Gor. Dr. Yesim BEDIR
5 FOOD SECURITY OF THE FUTURE: SUSTAINABLE Prof. Dr. Mehmet Murat

NUTRITION KARAOGLU

B.Sc.CHRISTINA
DEMIRCAN,
Prof.Dr,ZUHAL TURGUT

Pr(OTf) 3 CATALYZED SYNTHESIS OF N-SUBSTITUTED
DECAHYDROACRIDINE-1,8-DIONES
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SALON 7
Assoc. Prof. Dr. OMERULFARUK OZGUVEN

BIR OTOMOTIV YAN SANAYIi ISLETMESINDE SISTEM
ANALIZI VE KALITE IYILESTIRME

Dr. Ogr. Uyesi, Kerem
CIDDI
Ogrenci, Giillii Nur SUZEN

ERRORS MADE IN BASE STATION SOURCED
ELECTROMAGNETIC POLLUTION MEASUREMENTS AND
CORRECTION SUGGESTIONS

Assoc. Prof. Dr.
OMERULFARUK
OZGUVEN

Assoc. Prof. Dr. TEOMAN
KARADAG

DISPLAYING THE DATA RECEIVED FROM THE LINEAR
IMAGE SENSOR ON THE COMPUTER SCREEN

Assoc. Prof. Dr.
OMERULFARUK
OZGUVEN

Instructor. AHMET SAIT
ERGIN

ENDUSTRIYEL UYGULAMALARDA KULLANILMAK
AMACLI SUSUZ BOR URETIMINDE TINKAL

Dr. Ogr. Uyesi M. Engin
Kocadagistan
Yiik. Lis. Ogrencisi Emine

KALSINASYONU

Atag
ARTIFICIAL INTELLIGENCE AND THE ART OF DECEPTION: | Dogan Can ADIGUZEL
ACCURACY LIMITS, ETHICAL FRAMEWORK AND RISK Dr. Ogr. Uyesi Emre
ASSESSMENT DELIBAS

THE DARK SIDE OF CYBER WORLD: MODERN PROBLEMS
FROM SECURITY TO BULLYING

Aysima frem KESICT
Sedef MERT
Deniz Mertkan GEZGIN

INVESTIGATION OF BEHAVIORAL INTENTION TOWARDS
CHATBOT USE IN EDUCATION AMONG UNIVERSITY
STUDENTS STUDYING COMPUTER PROGRAMMING
EDUCATION REGARDING VARIOUS VARIABLES

Deniz Mertkan GEZGIN
Sedef MERT
Aysima Irem KESICI
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SALON 1
Prof. Beata Hornickova,

EXTERNAL DEBT AND FISCAL POLICY: TWIN DRIVERS OF
ECONOMIC GROWTH IN DEVELOPING COUNTRIES

Zohreh Bang Tavakoli,
Shuktika Chatterjee

REINVENTING TRADITION: HOW "GUOCHAOQ" IS SHAPING
CHINESE FASHION THROUGH ANGEL CHEN'S DESIGNS

Dr. Zhe Ginnie Wang

EMPOWERING STUDENTS WITH DISABILITIES IN INDIA:
THE CRUCIAL ROLE OF SEX EDUCATION

Dr. Sona Lorencova

PARENTAL PERCEPTIONS OF COMPULSORY PRE-SCHOOL
EDUCATION IN THE CZECH REPUBLIC

Prof. Beata Hornickova,

SUBSTANCE USE AND ADDICTION AMONG YOUNG
IMMIGRANTS IN CANADA

Masaumi Watanabe,
Sou Nakahara,

EDUCATION AND INCOME AS MEDIATORS: HOW
POLITICAL IDEOLOGY SHAPES ATTITUDES TOWARDS
IMMIGRATION

Zohreh Bang Tavakoli,
Shuktika Chatterjee

BEYOND UTILITY: HOW CHATBOTS SHAPE USER
EXPERIENCE AND BRAND IMAGE

Hiromichi Ogi,
Atsuhiro Shibata,
Kazunori Nomura

LEADING TEAMS TO TRIUMPH: INSPIRING STRATEGIES
FOR OVERCOMING PROJECT OBSTACLES AND
ACHIEVING GOALS

Sou Nakahara,
Atsuhiro Shibata,

EXAMINING SOCIAL INFLUENCES ON AMERICAN MASK-
WEARING DURING THE PANDEMIC

Hiromichi Ogi
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TEMPERATURE-DEPENDENT STRUCTURAL Yoshihiro Ochiai
PERTURBATION OF TUNA MYOGLOBIN
1
AN INTELLIGENT SYSTEM FOR KNEE AND ANKLE Dimitar Karastoyanov,
2 REHABILITATION Vladimir Monov
DESIGN THE BOWTIE ANTENNA FOR THE DETECTION OF | Assis. Prof. Dr. Muhammd
2 THE TUMOR IN MICROWAVE TOMOGRAPHY Hassan Khalil, Xu Jiadong
< 3
-
S
N ON THE DESIGN OF SHAPE MEMORY ALLOY LOCKING Reza Yousefian,
~N ) MECHANISM: A NOVEL SOLUTION FOR LAPAROSCOPIC Michael A. Kia
pa 0] 4 ’
o S LIGATION PROCESS Mehrdad Hosseini Zadeh
:(' 'z WHY WE ARE TALLER IN THE MORNING THAN GOING TO | Assis. Prof. Dr. Harcharan
% =S 5 BED AT NIGHT — AN IN VIVO AND IN VITRO STUDY Singh Ranu
-
o0
:Q Manar AlJazzazi,
= 6 | AUSER-REQUIREMENTS APPROACH IN MEDICAL Mohammed Rawashdeh,
_ DEVICES MAINTENANCE SYSTEM DEVELOPMENT: A Tariq Alshawaheen,
CASE STUDY FROM AN INDUSTRY PERSPECTIVE Aktham Malkawi
CHARACTERIZATION OF LUBRICITY OF MUCINS AT Seunghwan Lee
7 | POLYMERIC SURFACES FOR BIOMEDICAL APPLICATIONS
INFLUENCE OF MICROSTRUCTURAL FEATURES ON WEAR | Dr. Mohsin T. Mochammed,
RESISTANCE OF BIOMEDICAL TITANIUM MATERIALS Zahid A. Khan,
8 Arshad N. Siddiquee

Academy Global Conferences & Journals

UASIOURNAL
ijasjournal.com

ACADEMY *



 CONFEREH,
S &,

&

ACADE,
My P
Pl

www.akademikongre.org

BALKAN 10th INTERNATIONAL CONFERENCE ON APPLIED SCIENCES
BALKAN 10th INTERNATIONAL CONFERENCE ON SOCIAL SCIENCES
ARTAcademy 3rd INTERNATIONAL GROUP EXHIBITION

January 6 - 7, 2024
Kirklareli
Meeting ID: 881 9370 7664 Passcode: 123456
06 OCAK/ JANUARY 06, 2024 / 14:30 — 16:30 Time zone in Turkey (GMT+3)

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
CLINICAL COMPARATIVE STUDY COMPARING EFFICACY Sanchita B. Sarma
OF INTRATHECAL FENTANYL AND MAGNESIUM AS AN M. P. Nath

ADJUVANT TO HYPERBARIC BUPIiVACAINE iN MIiLD PRE-
ECLAMPTIC PATIENTS UNDERGOING CAESAREAN
SECTION

EFFECT OF MUSCLE ENERGY TECHNIQUE ON ANTERIOR Dr. Enas Elsayed Abutaleb,
5 PELVIC TILT IN LUMBAR SPONDYLOSIS PATIENTS Mohamed Taher Eldesoky,
Shahenda Abd El Rasol

©

@ THE OXIDATIVE DAMAGE MARKER FOR SODIUM Assis. Prof. Dr. Malinee

= FORMATE EXPOSURE ON LYMPHOCYTES Pongsavee

< 3

o

[«5)

E

< ASSOCIATION OF OVERWEIGHT AND OBESITY WITH Amir Ghasemlouei, Alireza
; <_T: 4 BREAST CANCER Khalaj
S g
< S EFFECTS OF SYNCHRONOUS MUSIC ON GYMNASTICS' Assis. Prof. Dr. Sanaa Ali
w n MOTOR SKiLLS PERFORMANCE AMONG Ahmed Alrashid

o 5 UNDERGRADUATE FEMALE STUDENTS IN PHYSICAL

a EDUCATION COLLEGE

N

o

a INFLUENCE OF BILATERAL AND UNILATERAL FLATFOOT | Mohamed Taher Eldesoky,

5 6 | ONPELVIC ALIGNMENT Enas Elsayed Abutaleb

2

PROTECTIVE EFFECT OF L-CARNITINE AGAINST Mohamed F. Ahmed,
7 GENTAMICIN-INDUCED NEPHROTOXICITY IN RATS Mabruka S. Elashheb,

Fatma M. Ben Rabha

BODY COMPOSITION ANALYSIS OF UNIVERSITY Phd. Can. Vinti Davar
STUDENTS BY ANTHROPOMETRY AND BIOELECTRICAL
8 IMPEDANCE ANALYSIS
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COMPARISON BETWEEN ANTIBACTERIAL EFFECTS OF Tahereh Naji
ETHANOLIC AND ISOPROPYL: HEXAN (7:3) EXTRACTS OF Mahsa Jassemi
ZINGIBER OFFICINALE ROSE
Mahmood Ahmad
MAHMOOD AHMAD, GHULAM MURTAZA, SONIA KHILJEE, | Ghulam Murtaza
MUHAMMAD ASADULLAH MADNI Sonia Khiljee
Muhammad Asadullah
Madni
IN VITRO ANTI-TUBERCULAR SCREENING OF NEWLY Assoc. Prof. M. Shahar Yar
| SYNTHESIZED BENZIMIDAZOLE DERIVATIVES M. Mustageem Abdullah,
ﬁ Jaseela Majeed
o
>
< N FORMULATION AND EVALUATION OF VAGINAL Sanae Kaewnopparat,
> ’(DD SUPPOSITORIES CONTAINING LACTOBACILLUS Nattha Kaewnopparat
g =)
% i PENTACHLOROPHENOL REMOVAL VIA ADSORPTION AND | Rakmi Abd.-Rahman
fen} BIODEGRADATION Nurina Anuar
-
=]
O PACKAGING THE ALKALOIDS OF CINCHONA BARK IN Diky Mudhakir
S COMBINATION WITH ETOPOSIDE IN POLYMERIC Satrialdi, Sukmadjaja

Asyarie, Yeyet C.
Sumirtapura

COMPARATIVE EVALUATION OF THE
BIOPHARMACEUTICAL AND CHEMICAL EQUIVALENCE
OF THE SOME COMMERCIAL BRANDS OF PARACETAMOL
TABLETS

Dr. Raniah Al-Shalabi,
Omaima Al- Gohary,
Dr. Samar Afify

Eram Eltahir
DATA MINING CLASSIFICATION METHODS APPLIED IN Maria Stachova
DRUG DESIGN Luk4s Sobisek
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ANALYSIS OF DIFFERENT DESIGNED LANDING GEARS Assis. Prof. Dr. Essam A.
FOR A LIGHT AIRCRAFT Al-Bahkali
CONCEPTUAL DESIGN OF AN AIRFOIL WITH Mohammed Niyasdeen
TEMPERATURE-RESPONSIVE POLYMER Nejaamtheen
CONCENTRATED SOLAR POWER UTILIZATION IN SPACE Maged A. Mossallam
VEHICLES PROPULSION AND POWER GENERATION
S
o OPTIMIZATION OF MULTIFUNCTIONAL BATTERY Assis. Prof. Dr. James A
g’ STRUCTURES FOR MARS Foster
> Guglielmo S Aglietti
o) =4 -
> S Dr. Wei Dong,
O (D MODELING AND CONTROL OF A QUADROTOR UAV WITH Assis. Prof. Dr. Guo-Ying
= 5 AERODYNAMIC CONCEPTS Gu
% w Xiangyang Zhu
o .
E Han Ding
. TOPOLOGY OPTIMIZATION OF AIRCRAFT FUSELAGE Assis. Prof. Dr.
% STRUCTURE Muniyasamy Kalanchiam,
2 Baskar Mannai
TERRAIN EVALUATION METHOD FOR HEXAPOD ROBOT Tomas Luneckas
Dainius Udris
SMALL SATELLITE MODELLING AND ATTITUDE Amirhossein Asadabadi,
CONTROL USING FUZZY LOGIC Amir Anvar
ADVANTAGES OF COMPOSITE MATERIALS IN AIRCRAFT Prof. Dr. Muniyasamy
STRUCTURES Kalanchiam, Moorthy
Chinnasamy
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MATERIAL SELECTION FOR FOOTWEAR INSOLE USING
ANALYTICAL HIERARCHAL PROCESS

Assis. Prof. Dr. Mohammed
A. Almomani, Dr. Dina W.
Al-Qudah

EFFECTS OF TEST ENVIRONMENT ON THE SLIDING WEAR
BEHAVIOUR OF CAST IRON, ZINC-ALUMINIUM ALLOY
AND ITS COMPOSITE

Mohammad M. Khan
Gajendra Dixit

PREDICTION OF CUTTING TOOL LIFE IN DRILLING OF
REINFORCED ALUMINUM ALLOY COMPOSITE USING A
FUZZY METHOD

Assis. Prof. Dr. Mohammed
T. Hayajneh

MATERIAL SELECTION FOR A MANUAL WINCH ROPE
DRUM

Moses F. Oduori

Enoch K. Musyoka
Thomas O. Mbuya

UV-CURED COATINGS BASED ON ACRYLATED

Assis. Prof. Dr. Alaaddin

e
[%2]
©
X
©
p -
o
o
© g EPOXIDIZED SOYBEAN OIL AND EPOXY CARBOXYLATE Cerit
% 4‘:‘5 Assis. Prof. Dr. Suheyla
| O Kocaman
< = A Iku Soydal
&S a ssoc. Dr. Ulku Soydal
- EXPERIMENTAL INVESTIGATION ON OVER-CUT IN Assis. Prof. Dr. Ravinder
o ULTRASONIC MACHINING OF WC-CO COMPOSITE Kataria
D‘. Assis. Prof. Dr. Jatinder
(2]
k%) Kumar
2 B. S. Pabla
A. Shishkin
INFLUENCE OF MILLED WASTE GLASS TO CLAY V. Mironovs
CERAMIC FOAM PROPERTIES MADE BY DIRECT FOAMING | D. Goljandin
ROUTE A. Korjakins
Tao Qu
RELATING INTERFACE PROPERTIES WiTH CRACK Assis. Prof. Dr. Chandra
PROPAGATION IN COMPOSITE LAMINATES Prakash
Vikas Tomar

INDUCTION MELTING AS A FABRICATION ROUTE FOR
ALUMINUM-CARBON NANOTUBES NANOCOMPOSITE

Muhammad Shahid,
Muhammad Mansoor
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CORPORATE GOVERNANCE NETWORKS AND Assis. Prof. Dr. Ondiej
INTERLOCKING DIRECTORATES IN THE CZECH REPUBLIC | Nowak
THE IMPACT OF STAKEHOLDER COMMUNICATION Hasnida Abdul Wahab
STRATEGIES ON CONSUMERS- ACCEPTANCE AND Shahrina Md Nordin
FINANCIAL PERFORMANCE: IN THE CASE OF FERTILIZER | | 4i Fong Woon
INDUSTRY IN MALAYSIA Hasrina Mustafa
ANALYSIS OF RUBBER WASTE UTILIZATION AT S. Pechpoothong
PANDORA PRODUCTION COMPANY LIMITED M. Kopystecki
5
c
‘=
~ &
= . COMBATING MONEY LAUNDERING IN THE BANKING Aspalella A. Rahman
O < INDUSTRY: MALAYSIAN EXPERIENCE
- a
g o
) HYBRID ENERGY SUPPLY WITH DOMINANTLY Tomislav Stambolic, Anton
HC-)' RENEWABLE OPTION FOR SMALL INDUSTRIAL COMPLEX | Causevski
x
A STATISTICAL PREDICTION OF LIKELY DISTRESS IN Prof. Dr. D. A. Farinde
NIGERIA BANKING SECTOR USING A NEURAL NETWORK
APPROACH
EFFICIENCY IN URBAN GOVERNANCE TOWARDS Hamzah Jusoh
SUSTAINABILITY AND COMPETITIVENESS OF CITY : A Azmizam Abdul Rashid
CASE STUDY OF KUALA LUMPUR
A STUDY OF NEURO-FUZZY INFERENCE SYSTEM FOR Assoc. prof. E. Giovanis
GROSS DOMESTIC PRODUCT GROWTH FORECASTING
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REAL-TIME RECOGNITION OF DYNAMIC HAND POSTURES | Qian Liu,
ON A NEUROMORPHIC SYSTEM Steve Furber
1
OPTIMAL PLANNING OF DISPATCHABLE DISTRIBUTED Mahmoud M. Othman,
2 GENERATORS FOR POWER LOSS REDUCTION IN Y. G. Hegazy,
UNBALANCED DISTRIBUTION NETWORKS A.Y. Abdelaziz
Assis. Prof. Dr. Vijay
OPTIMAL ECONOMIC LOAD DISPATCH USING GENETIC Kumar,
3 ALGORITHMS Assis. Prof. Dr. Jagdev
o) Singh,
S Dr. Yaduvir Singh,
() .
> Sanjay Sood
(o} a EMPIRICAL MODE DECOMPOSITION BASED MULTISCALE Young-Seok Choi
Z - ANALYSIS OF PHYSIOLOGICAL SIGNAL
o) 5 4
?EI S
n E EXPERIMENTAL IMPLEMENTATION OF MODEL Assis. Prof. Dr. Abdelsalam
<) 5 PREDICTIVE CONTROL FOR PERMANENT MAGNET A. Ahmed
S SYNCHRONOUS MOTOR
=
ANALYSIS OF DIRECT CURRENT MOTOR IN LABVIEW E. Ramprasath, P.
6 Manojkumar, P. Veena
IMPROVEMENT OF VOLTAGE PROFILE OF GRID Fariba Shavakhi Zavareh,
7 INTEGRATED WIND DISTRIBUTED GENERATION BY SVC Hadi Fotoohabadi, Reza
Sedaghati
A SIMPLE ADAPTIVE ATOMIC DECOMPOSITION VOICE Thomas Bryan,
ACTIVITY DETECTOR IMPLEMENTED BY MATCHING Veton Kepuska,
8 PURSUIT Ivica Kostanic
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OZET

Betulinik asit Rosa sp. dahil ¢esitli bitkilerin farkli organlarindan izole edildigi bilinen bir
triterpenoiddir. Bu metabolit insan melanoma hiicrelerinin biiyiimesi ve AIDS viriisiiniin
replikasyonu iizerine ket vurucu etkiye sahiptir. Ilaveten betulinik asit tiirevleri de insan
melanoma hiicrelerinde apoptosisi tetiklemektedir. Bu g¢alismanin amaci; endemik Rosa
psiformis subsp. pisiformis Christ. D. Sosn.’un (giil) kok, gévde, yaprak ve meyvelerindeki
betulinik asit miktarlarin1 saptayarak karsilagtirmaktir. Bu amagla dogal yayilis alani olan
Gilimiighane ilinden toplanan bitkinin kok, gdvde, yaprak ve meyvelerinden hazirlanan
droglardan metanol ile ekstre edildikten sonra hekzan ile partisyon yapilarak terpenler izole
edilmistir. Kok, govde, yaprak ve meyvelerindeki betulinik asit miktarlart HPLC-DAD ile tayin
edilerek sitotoksik etkilerinin arastirilmistir. Boylece 6zellikle meyve ve tohumlarinda 6nemli
miktarda C vitamini, antioksidanlar ve anti enflamatuvar 6zellikleriyle bilinen bitkinin; vitamin
C den bagka kanser hiicrelerine kars1 anti-kanser etkisi gosteren triterpen asitlerden 6zellikle
betulinik asitin meyve ile birlikte diger farkli organlarda da (kok, govde, yaprak) varlig: tayin
edilmistir.

Anahtar Kelimeler: Rosa psiformis, betulinik asit, HPLC, sitotoksik aktivite.

1. GIRIS

Gl tiirleri, kugburnu, igerdikleri askorbik asit, fenolik bilesikler ve saglikli yag asitleri ile
antioksidant ozellige sahip ve aymi zamanda deri bozukluklari, hepatoksisite, bobrek
hastaliklari, diyare, enflamatuvar, artritte, diabet, hiperlipidemi, obesite ve kanser
hastaliklarinin tedavisinde kullanilmaktadir (Marmol ve ark., 2017). Rosa canina (Wenzig ve
ark., 2008) basta olmak {izere ¢esitli Rosa tiirlerinde (Jager ve ark., 2007) varlig1 belirlenen
betulinik asit HIV viriisiine karsi, antibakteryal, anti-malariyal, anti- enflammatuvar,
antihelmintik, antinosiseptif, anti-HSV-1 ve antikanser etkileri gibi ¢ok ¢esitli biyolojik ve tibbi
ozellikleriyle son yillarda dikkat ¢ekmektedir (Moghaddam ve ark., 2012). Bitkiler aleminde
cok yaygin olarak bulunan bir dogal bilesik olan betulinik asitin ana kaynagi Hus agac1 (Betula
spp., Betulaceae) olmakla birlikte Ziziphus spp. (Rhamnaceae), Syzygium spp. (Myrtaceae),
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Diospyros spp. (Ebenaceae) ve Paeonia spp. (Paconiaceae) tiirlerinde de bulunmaktadir
(Bildziukevich ve ark.,2019). Tiirkiye’nin Dogu, Giiney ve Bat1 bolgelerinde yayilis gosteren
11 giil tiiriinde yapilan fitokimyasal aragtirmalarda (Giilser ve ark., 2020) Rosa pisiformis, Rosa
canina, Rosa villosa ve Rosa dumalis subsp. antalyensis meyvelerinin total fenolik igerikleri,
vitamin C ve antioksidan kapasiteleri rapor edilmis ve antibakteriyel ve antioksidan aktiviteler
belirlenmistir. Ayrica Rosa pisiformis meyvelerinin en yiiksek a-tokoferol (17,60 mg/g)
degerine sahip oldugu ve friikktoz oraninin meyvelerde 17,20 mg/g oldugu belirlenmigken
(Yoruk ve ark., 2008), betulinik asit miktarlar1 ile ilgili herhangi bir literatiir verisine
rastlanmadigindan biz bu ¢aligmada endemik tlirlimiiziin kok, gévde, yaprak, meyve gibi farkli
organlarindaki betulinik asit miktarlarini1 belirlemeyi amaglamis bulunmaktayiz.

2. DENEYSEL CALISMALAR
2.1. Bitki materyalleri

Rosa psiformis (Christ.) D. Sosn.’a ait materyaller (kok, govde, yaprak ve meyve) 13
Agustos 2020 tarihinde Gilimiishane (Akgakale, Giimiigshane-Tiirkiye; 40°26’15.9”N,
39°30°46.8”E) ilinden toplanmis ve oda sicakliginda (25°C) 2 hafta boyunca kurutulmustur.
Bitki materyalleri kurutulduktan sonra 6giitiilmiistiir. Ekstraksiyon yapilacak zamana kadar oda
sicakliginda (25°C) muhafaza edilmektedir.

2.2. Ekstraksiyon yontemi:

Ekstraksiyon islemi 100 gr drog materyali 300 ml’lik perkolatérde li¢ kez metanol
solventi ile maserasyon yapilarak gergeklestirilmistir. Solvent {i¢ esit kisma bdliiniir (250 ml).
Tartilmig drog solventin i¢inde 24 saat maserasyona birakilir. Perkolator agildiktan sonra
ekstrakt kapakli bir kaba aktarilir ve yeni kisim taze solvent ilave edilerek toplam 72 saat (3 x
24 saat) statik maserasyona birakilir. Her {i¢ kisim da biraraya getirilerek homojenize edilir,
kantitatif filitre kagidindan siiziiliir, rotary evaporatdrde kuruluga getirilerek yiizde verim
hesaplanir ve suyla alinan kuru ekstrenin betulinik asit miktar teshisleri i¢in hegzan ile ayirma
hunisinde ii¢ kez calkalamak suretiyle partisyon islemine tabi tutulur. Maserasyon denemeleri
ii¢ tekrarli olarak gerceklestirilip, degerleri ortalamanin + standart hatas1 verilerek istatistiki
olarak degerlendirilmistir.

2.3. Sitotoksisite testi

Kok, govde, yaprak ve meyve droglari (100 g) sogukta ekstraksiyon teknigiyle hekzan
ile alman ekstreleri 0.2 mm PVDF membran filtre kullanilarak siiziilerek MTT testi ile
spektrofotometre de (570 nm) absorbanslari okunarak, sitotoksisite analizi i¢in:

Kiiltiir Ortami: DMEM High Glucose (Capricorn CP 40-1309), %10 Fetal Bovine Serum (FBS,
A0500-3010, Cegrogen Biotech, Almanya), %0,5 Gentamisin 10 mg/mL (A2712 Merck, Almanya),
Sodyum pirtivat 100mM (L0473 Merck, Almanya) .

Negatif Kontrol: %1 Dimetilsiilfoksit (DMSO) iceren besi ortami

Kor (Blank): Test maddesi icermeyen hiicre kiiltiir ortami ile hazirlanan kiiltiir

Sitotoksisite analiz yontemi: Sitotoksisite testi A549 (akciger carcinoma epitel hiicreleri),
PC3 (insan prostat kanserli hiicre hatt1) hiicreleri ile gerceklestirilmistir. 96kuyucuklu
mikroplakalar Uzerine 1x10s hiicre/mL konsantrasyonda ekilen hiicreler ilizerine 24 saat
stresince uygulanan materyalin (37°C’de %5,0 CO2ve %95 nemli ortamda) sitotoksik etkisi MTT
testi ile spektrofotometre de (570 nm) absorbanslari1 okunarak degerlendirilmistir (ISO 10993-
5:2009).
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3. SONUCLAR VE DEGERLENDIRME

Kuzey dogu ve Dogu Anadolu endemigi olan giil tiirlimiiziin farkli organlarindaki betulinik
asit miktarlarmin ise; govdede (11,84 pg/ml) ve kokte (9,32 pg/ml) olarak varligi kalitatif ve kantitatif
olarak karsilastirllarak HPLC ile sahit ¢ozelti varliginda belirlenmistir. Yaprak ve meyvelerinde ise
betulinik asit olmadig1 saptanmustir.

Kuzey dogu ve Dogu Anadolu endemigi olan giil tiirlimiiziin meyve, yaprak, kok ve gévde

terpenlerinin  sitotoksik aktivitelerinin varligi:  sadece kdk ve govdenin terpen ekstrelerinde
saptanmustir (Grafik 1).
sitotoksisite analizi:
Test materyallerinin kor referans alinarak gergeklestirilen MTT sonuglarina gore; A549 ve PC-
3 hiicre hatlar1 lizerinde 24. saatlerde yapilan MTT sonucuna gére DCM goévde konsantrasyonu)
hiicre canliligi oran1 %70’in istiinde oldugu i¢in, hiicre 6limii bakimindan sitotoksik etki
gostermedigi belirlenmistir. Diger tiim 6rnekler (5x konsantrasyonu) sitotoksik etki gosterdigi
belirlenmistir.

Ayrica tiim 6rnekler , 10 50 ve 100 kat seyreltilerek ¢alisilmistir. Tiim seyreltmelerde
DCM Govde diger oOrnekler sitotoksik etki gostermistir. DCM govde Orneginin tim

konsantrasyonlar1 her hatt1 i¢inde sitotoksik etki gdstermemistir.

4. GENEL DEGERLENDIRME VE SONUCLAR

Van ilinde yayilis gosteren Rosa pisiformis (Christ.) D. Sosn yaprak ve ve meyvelerinin yiiksek
diizeyde vitamin (A,E,C), iz element (Fe, Cu, Zn, Mn, Cr, Se) ve mineral (Ca, K, Mg, Na)
icerdigi, bununla birlikte, isoproterenol ile olusturulan oksidatif stres boyunca, kalp dokusu
antioksidan enzimleri (GSH-Px, SOD, CAT) iizerine koruyucu etkileri oldugu belirtilmektedir
(Bayramoglu ve ark., 2016). Immiin sistem modiilatorii olan betulinik asitin Rosa canina L.
tizerinde antikanser etkileri ispatlanmistir (Harun ve ark., 2020). Rosa canina ve R. pisiformis
tohumlarimin meyvelerinden daha yliksek miktarda yag asiti icemeleri (Yoriik ve ark., 2008)
yag asitlerinin patojen ve kanser hiicrelerinin {iremesini kontrol edici 6zelligi olmas1 nedeniyle
onemlidir (Warholm ve ark., 2003). Ayrica Rosa pisiformis tohum ve meyvelerinin bir diger
onemli 6zelligi de E vitamini degerinin Rosa canina’dan yiiksek olmasidir. & and a- tocopherol
miktarlar1 R. pisiformis’te (17.60 pg/g) iken; R. canina (7.15 pg/g)’ da oldukg¢a azdir (Yoruk
ve ark., 2008). Rosa tiirlerinin C vitamini ve polifenolleri ve antioksidant aktivitesi agisindan

arastirtlmis olmasi, bizi antikanserojen gibi olduk¢a Onemli farmakolojik etkileri olan
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triterpenik asitlerden betulinik asitin kalitatif ve kantitatif olarak endemik Rosa pisiformis
(Christ.) D. Sosn’in kok, govde, yaprak ve meyve gibi farkli organlarinda da arastirilmasina
yoOneltmistir.

Projenin gerceklestirilmesi sonucunda Endemik giil tlirlimiizden elde edilecek triterpenik
asitlerden betulinik asitin antikanser oOzelliklerinin de kesfedilmesiyle yeni alternatif
antikanserojen ilaglarin iiretimine yol agacaktir. Endemik bitkimizin farkli organlardaki (kok,
govde, yaprak, meyve gibi) betulinik asit miktarlarinin kalitatif ve kantitatif olarak tayini ve

sitotoksik aktivitesinin belirlenmesi ile literatiire yeni bulgular kazandirilacaktir.

Grafik 1. R.pisiformis hegzan eksresinin HPLC kromatogrami.
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Grafik. 2. Hiicre canliligi sonuglari. Kontrol, DCM Yaprak, Terpen Kok, Terpen Gévde, DCM Gdovde.
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ASTRAGALUS FLAVESCENS BOiSS. ENDEMIK BITKIiSINIiN UCUCU YAGLARININ
ELDESI VE ANTIiBAKTERIYEL, ANTIOKSIDAN AKTiVIiTELERI

MSc. ERKAN MEMIS %, Prof. Dr. HATICE DEMIRAY 2
1 EGE Universitesi, Fen Fakiiltesi,— 0000-0003-0101-5119
2 EGE Universitesi, Fen Fakiiltesi,— 0000-0002-4400-237X

OZET

Tirkiye’de yaklasik 380 Astragalus (Leguminosae) tiirii bulunmaktadir. Astragalus tiirleri
tizerinde yapilan caligmalarda baslica polisakkaritler ve saponinler olmak iizere indolizidin
alkaloidler, flavonoidler, organik asit tiirevleri ve bazi nitro bilesikleri izole edilmistir.
Literatiirde Astragalus tilirlerinden izole edilen saponinlerin tansiyon diisiiriici ve kalp
giiclendirici etkilerinin yanisira antitlimor, antiviral, karaciger koruyucu ve bagisiklik sistemini
gii¢lendirici etkileri oldugu bildirilmistir. Bu ¢alismada Izmir Bozdag’dan toplanan endemik
Astragalus flavescens bitkisinin kok, gévde ve yaprak kisimlart GC-MS yo6ntemiyle ugucu yagi

izole edip antibakteriyel ve antioksidant aktiviteleri aragtirilmistir.

Anahtar Kelimeler: Astragalus, saponin, GC-MS, antioksidant aktivite
1. GIRIS

Tirkiye’de yaklasik 469 Astragalus (Fabaceae) tiirti bulunmaktadir. Diinyadaki en biiyiik
cinslerden biridir ve yaklasik 2900 taksonla temsil edilir (Podlech & Zarre, 2013) [1].
Astragalus tiirleri tizerinde yapilan ¢alismalarda baslica polisakkaritler ve saponinler olmak
tizere indolizidin alkaloidler, flavonoidler, organik asit tiirevleri ve bazi nitro bilesikleri izole
edilmistir. Literatiirde Astragalus tiirlerinden izole edilen saponinlerin tansiyon diisiiriicii ve
kalp giiclendirici etkilerinin yanisira antitimdr, antiviral, karaciger koruyucu ve bagisiklik
sistemini giiclendirici etkileri oldugu bildirilmistir (Cakir ve Ari, 2009)[2]. Bu ¢alismada Izmir
Bozdag’dan toplanan endemik Astragalus flavescens bitkisinin kok, govde ve yaprak kisimlari
GC-MS yontemiyle ugucu yagi izole edip antibakteriyel ve antioksidant aktiviteleri

arastirilmastir.
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2. DENEYSEL CALISMALAR ve UYYGULAMALAR

Flavonoid, saponin ve polisakkaritlerce ¢ok zengin oldugundan bu sekonder metabolitlerle ilgili
biyolojik aktiviteleri nedeniyle yaygin olarak astim, diare, l6semi, nefrit ve kanser
hastaliklarinin tedavisinde kullanilmaktadir (Cakir ve Ari, 2009)[2].

Astragalus tiirleri gelencksel olarak immiin sistemin direncini artirmakta ve fiziksel
dayaniklilig1 iyilestirmekte, kan basincini diisiirmekte kullanilmaktadir (Chevallier, 1996)[3].

Astragalus tiirleri antienflamatuar, analjezik, hipotensiv, sedatif, kardiyotonik, hepatoprotektif,
antioksidatif, antiviral ve immiinositumulant &zelliklere sahiptirler (Rios ve ark., 1997;
Shirataki ve ark., 1997; Toda ve Shirataki, 1999 ; Pistelli ve ark., 2002; Cuellar ve ark.,
1998)[4,5,6,7,8].

Astragalus hamzaoglui toprak istii organlarinin (¢igek, yaprak ve govde) ugucu yaglari su
buhar1 ve mikrodalga distilasyonuyla izole edilmis ve ugucu yaglarin bilesimi GC-FID ve GC-
MS ile teshis edilmistir. Ugucu yaglarin antimikrobiyal aktivitesi oldugu 12 mikroorganizma
iizerinde test edilerek ispatlanmistir (Yilmaz Iskender ve ark., 2013)[9].

Astragalus membranaceus (AME) ugucu yaglarinin kimyasal bilesimi gaz kromatografisi ve
kiitle spektrometresi (GC-MS) yardimiyla saptanmistir. Her iki bitkinin de ugucu yaglarinin
dogal antioksidantlar olarak farmasotik ve besin endistrilerinde kullanilabilecegi
bildirilmektedir (Li ve ark., 2013)[10].

Ayrica yapilan bir ¢aligmada Astragalus alopecurus Pall. meyvelerinin ugucu yaglarinin
bilesimi saptanarak bu ucucu yaglarin antimikrobiyal etkileri farkli bitki patojenleri lizerinde
denenmistir (Ghahari ve ark., 2018)[11].

Ayrica Astragalus squarrosus tiiriiniin antioksidant aktivitesi oldugu ¢igek kisimlarinda
saptanmigtir. Astragalus tiirlerinin ana saponinlerinin ayn1 zamanda yara sagitiminda da etkili
oldugu saptanmistir (Sevimli-Giir ve ark., 2011)[12].

3. SONUCLAR VE DEGERLENDIiRME

Astragalus flavescens bitkisinin ugucu yaglart Clavenger apareyinde 3 saat su distilasyonuna
tabi tutulmus (British Farmakopeasina gore)[13], bu islem sonunda kati formda ve eser
miktarda elde edilen distilat, hekzan eklenerek alinmis, ugucu bilesenlerinin tanimlanmasi igin

GC-MS, bagil yilizdelerinin belirlenmesi igin ise Gaz Kromatografisi yontemi kullanilmigtir
[14,15].
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1. Astragalus flavescens, izmir-Odemis 2023

Cizelge 1. Asparagus Flavescens Kimyasal Bilesimi ( % )

Amilfuran 0.6
Tridekan 0.7
Hekzil alkol 0.6
Nonanal 1.2
Dekanal 1.6
Undekanal 0.5
(E)-2-Dekanal 1.0
1-Nonanol 0.6
Hekzahidropsddoionon 0.5
Dodekanal 2.6
1-Dekanol 0.6
2-Undekenal 1.7
(Z,E)-2,4-Dekadienoik asit, metil ester 1.6
(E)-Geranilaseton 0.9
(E,E)-2,4-Dekadienal 1.9
Tetradekanal 3.7
Tanimlanamayan-1 0.7
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1-Pentadekanal 1.0
(E)-Nerolidol 1.2
1-(4-Izopropilfenil)-2-metilpropil asetat 0.7
Hekzil benzoat 0.5
Hekzahidrofarnesil aseton 9.5
Hekzadekanal 0.9
(2)-3-Hekzenil benzoat 0.6
Tanimlanamayan-2 0.7
Tanimlanamayan-3 0.8
Trikosan 7.2
(E)-Farnesol 1.3
Dodekanoik asit 2.1
Tanimlanamayan-4 0.7
Fitol 1.0
Benzil benzoat 1.3
Miristik asit 3.2
Pentadekanoik asit 1.8
Palmitik asit 20.7
Oleik asit 1.4
Linoleik asit 1.3
Toplam | 78.9

Antimikrobiyal aktivitesi:

P. aeruginosa (ATCC 27853) 125

S. aureus (ATCC 29213) 62,5
A. baumannii (ATCC 02026) 62,5
C. albicans (ATCC 14053) 62,5
C. glabrata (ATCC 15126) 31,25
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C. parapsilosis (ATCC 22019) 62,5
E. coli (ATCC 25922) 62,5

Astragalus flavescens Boiss. bitkisinin toprak dstii kisimlarinin metanol ekstresinin
antimikrobiyal aktivitesi, klinikte sik¢a karsilasilan patojen tiirler iizerinde test edilmistir.
Calismada E. coli (ATCC 25922), P. aeruginosa (ATCC 27853), S. aureus (ATCC 29213), A.
baumannii (ATCC 02026), C. albicans (ATCC 14053), C. parapsilosis (ATCC 22019), and C.
glabrata (ATCC 15126) suslar1 kullamilmistir. Sivi mikrodiliisyon yontemi kullanilarak
gerceklestirilen biyoaktivite testi sonucunda en yiiksek etki C. glabrata {izerinde
gozlemlenmistir. Minimum inhibitor konsantrasyon (MIC) degeri C. glabrata i¢in 31,25 pg/mL
olarak hesaplanmistir. Bu ¢alismada test edilen diger Candida tiirleri tizerinde de 62,5 pg/mL
MIK degeri ile inhibisyon gostermistir. Literatiirde Astragalus cinsine ait tiirlerin koklerinden
izole edilen bazi bilesenlerin antifungal etki gosterdigi rapor edilmektedir (1). Calismamizda
goriilen antifungal etki, literatiirle bu agidan ortiismektedir. Ancak A.flavescens bitkisinin
toprakiistii kisimlarinin C. glabrata iizerindeki inhibitor etkisi ilk kez bu ¢alisma ile ortaya
koyulmaktadir. E. coli, iiriner sistem enfeksiyonlarina sebep olan tiirlerden biridir ve bitkinin
metanol ekstresi, bu tiir lizerinde orta diizeyde bir inhibisyon gostermistir (MIC 62,5 png/mL).
Ayrica test edilen diger tiirler icin MIK degerleri S. aureus ve A. baumannii tiirlerine kars1 62,5
ug/mL ve P. aeruginosa’ya karsi ise 125 ug/mL olarak hesaplanmustir.

1- Lal, M., Chandraker, S. K., & Shukla, R. (2020). Antimicrobial properties of selected
plants used in traditional Chinese medicine. In Functional and Preservative Properties of

Phytochemicals (pp. 119-143). Academic Press.

4. GENEL DEGERLENDIRME VE SONUCLAR

Astragalus alopecurus Pall. bitkisinin ugucu yaglarinda yapilan calismalarda kimyasal
igeriginde antioksidant etki saptanmistir [11]. Bu bakimdan Astragalus tiirleri genellikle
antioksiden ozelliklere sahip flavonoidler, saponinler ve diger antioksidan bilesenler icerir.
Ancak bu bilesenlerin miktarlar tiirler arasinda degisiklik gosterebilir. Astragalus flavescens
bu bakimdan yiiksek antioksidant ve antimikrobiyal potansiyele sahiptir.

Astragalus brachypterus bitkisinin ugucu yaglarinda yapilan ¢alismalarda yiiksek antitiimor
aktivite saptanmus [11]. Igeriginde flavanoid ve saponinlerden dolay1 bagisiklik sistemini
destekleme konusunda Astragalus flavescens de benzer potansiyele sahiptir.
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Arastirmalar gostermektedir ki Astragalus tiirleri saglik alaninda gelecek igin biiyilk 6neme
sahiptir. Bu arastirmalar 1s181inda bu bitki tliriine 6nem verilmeli ve etkilerinin tam anlamiyla
anlasilabilmesi i¢in daha fazla arastirma yapilmalidir.

Ayrica iilkemizin genetik zenginliklerinden biri olan endemik Astaragalus flavescens bitkisinin
nesillerini devam ettirebilmesi i¢in koruma altina alinmasi ve koruma bilincinin gelistirilmesi
gerekmektedir.
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Abstract

Aloe vera is used for cosmetic and medical purpose. This study utilised high-performance liquid
chromatography to examine the levels of vitamin C and B-complex vitamins (thiamine (vitamin
B1), riboflavin (vitamin B2), nicotinic acid plus nicotinamide (vitamin B3), pantothenic acid
(vitamin B5), pyridoxine (vitamin B6), folic acid (vitamin B9), and cyanocobalamin (B12)) in
the gel and green leaf part of the Aloe vera. The levels of vitamin C, vitamin B1, vitamin B2,
vitamin B3, vitamin B5, vitamin B6, vitamin B9, and vitamin B12 in gel and green leaf part
varied from 0.23 to 90.55 pg/g dw and from 1.16 to 22.56 pg/g dw, respectively. The findings
indicate that Aloe vera, has sufficient amounts of B12 in the green leaf part. Additional
investigation on the biochemical and phytochemical components of Aloe vera is required.

Key words: Aloe vera, Vitamin, Water Soluble Vitamin, HPLC

1. INTRODUCTION

The healing qualities of the Aloe vera plant have made it a popular choice among many people.
With 420 species, the genus Aloe is a succulent plant subfamily of the Asphodelaceae. Recent
research has examined its chemical and medicinal characteristics. Gel products are referred to
in trade by their entire botanical name, A. vera M. A. vera leaves develop in a rosette pattern as
they emerge from the plant's base. There are three distinct layers to each leaf: The inside is a
transparent gel with 99% water, with the remaining components being glucomannans, vitamins,
lipids, amino acids, and sterols. The bitter-yellow sap that makes up the intermediate layer of
latex includes glycosides and anthraquinones. The protective rind, an outer layer of 15-20 cells
that also produces carbohydrates and proteins 2. Because of its high potency, A. vera has
become the most preferred plant in both the research and commercial fields. There are more
than two hundred different nutrients found in A. vera, including vitamins, minerals, enzymes,
polysaccharides, phenolic compounds, organic acids, and water- and fat-soluble compounds.
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Additionally, it has anti-inflammatory, antibacterial, antioxidant, immune-boosting, anti-
cancer, anti-ageing, sunburn-relieving, and antidiabetic potential in its secondary metabolites.
There are a number of documented traditional applications as well, including treatment for
burns, eczema,

inflammation, fever, and cosmetic purposes [3]. It is common practice to sell A. vera gel in
powdered form. Herbalists have long relied on A. vera gel for a variety of internal and external
uses, including the treatment of skin irritations, minor burns, ulcers, diabetes, constipation,
migraines, arthritis, and immune-system inadequacies [4].

An important ingredient that may be found in food is a vitamin. They are essential for optimum
health because of the distinct and critical roles they play in many different bodily systems.
There are two kinds of vitamins: those that dissolve in fat and those that dissolve in water. The
body does not retain water-soluble vitamins; they dissolve in water. Because they are excreted
in urine, we need to ensure that we consume a steady quantity every day. The vitamins that
dissolve in water include those in the B-complex family as well as vitamin C. They aid in the
body's energy metabolism by acting as coenzymes [5].

Thiamin (vitamin B1), riboflavin (vitamin B2), niacin, carotenoids, ascorbic acid, folic acid,
and tocopherols are some of the vitamins contained in A. vera gel. Of all the plants, A. vera is
the most effective antioxidant. A small quantity of vitamin B12 is also included in the gel [6].

A. vera has a calming and aesthetically attractive effect on the skin since it includes vitamins B1, B2,
B6, B12, and C [7].

Vitamins are essential nutrients that are found in food. Due to the unique and crucial functions
they perform in several physiological systems, they are essential for optimal health. The aim of
this study was to identify of gel and green leaf of the A. vera the water-soluble vitamins

2. MATERIAL AND METHOD

2.1. Sample preparation

Plant samples were obtained from Planet Shop in Elaz1g City, Turkey. The plant leaf was rinsed
under running water to eliminate any dust or insect larvae. The gel was manually extracted
from fresh A. vera leaves after the leaves were chopped using a knife. One gram of the gel and
one gram of the green leaf part were used for testing.

2.2. Chemicals and Equipment’s

Standard and chemical reagents were acquired from Sigma Aldrich or Merck. All of the water
used in the process was double-distilled (dd H20O). Due to the potential for contaminants in the
solvent to obscure the sample peak in the HPLC chromatogram, only analytical-grade solvents
were used for sample preparation. The liquid chromatography solvents were of the HPLC kind.
For HPLC, the mobile phase always consists of a solvent that has been filtered via a membrane
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filter and degassed in an ultrasonic bath. The SHIMADZU Prominence-LC-2020C 3D Model
was used for the HPLC analysis together with a PDA detector.

2.3. Analysis of Water-Soluble Vitamins

One gramme of materials was mixed with one millilitre of 0.5 M HCIO4 in a vortex mixer for
one minute. Sonication (Wise Clean, WUC-AQO3H, 170 W) was performed for 10 minutes after
the volume was brought up to 5.0 mL with distilled water. After that, 1.0 mL HPLC vials were
filled with the supernatant obtained after centrifugation at 4500 rpm for 10 minutes. The water-
soluble vitamin content of a sample was determined using a gradient programme on an Inter
Sustain AQ-C18 (5 m, 150 4.6 mm 1.D.) column and a SHIMADZU Prominence-I LC-2030C
3D Model HPLC fitted with a PDA detector. The maximum absorbance wavelength and
retention periods of each vitamin were calculated using the provided stock solutions. The
chromatogram found in the literature was compared to the retention periods and found to be
consistent [8].

2.4. Determination of Vitamin C.
In order to find the vitamin C content, researchers used HPLC (Dogan et al., 2016; Mukhtar et
al., 2019) [9] [10].

2.5. Statistical Analysis

The found the mean + standard deviation after triplicately measuring all the variables. A one-
way analysis of variance (ANOVA) was applied to the findings using SPSS 26.0 for Windows.
Using the Tukey HSD test, we looked for statistically significant differences in the group
means. A p-value less than 0.05 was used to indicate statistical significance.

3. RESULT AND DISCUSSION

Figure 1 show the findings of the analysis of the water-soluble vitamins in the gel and green
leaf part of the A. vera.

Vitamins are essential micronutrients needed for metabolism and cannot be produced by
humans. They must be consumed via food [11]. The concentration of ascorbic acid in the gel
of A. vera was 3.17 pug/g, which is greater than in the green leaf part ascorbic acid concentration
was 1.16 pg/g. The quantities of ascorbic acid in the A. vera plant's gel and green leaf part
sections were found to be significantly different (p<0.05). contributes significantly to the
production of norepinephrine and collagen, two building blocks of healthy bodily tissue [12].
According to research by Nurten Ozsoy et al. (2009), ascorbic acid is present in Aloe vera entire
leaves in the range of (0.422-0.029 mg/g FW) [13]. The quantity of thiamine in the A. vera gel
was 1.61 ng/g , and in the green leaf part it was 1.86 pg/g, therefore there was no difference
between the two. The B1 content of the gel and green leaf part portions of the Aloe vera is not
significantly different from one another (p > 0.05), is essential for several cellular functions,
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including antioxidant activity; a lack of thiamine causes beriberi, which is most often associated
with neurological and cardiovascular symptoms [14]. The concentration of riboflavin in the
green leaf part of A. vera was 4.71 pg/g; on the other hand, in the gel, it was estimated at 1.90
pg/g, which was less than the amount found in the green leaf part of the plant. The quantities
of riboflavin in the plant's green leaf part and gel were found to be significantly different
(p<0.05). Inadequate riboflavin levels may cause dermatitis, cheilosis, angular stomatitis, and
a magenta-colored tongue, among other oxidation and reduction processes in the body [15].
The gel had a greater quantity of nicotinic acid at 90.55 ng/g, whereas the green leaf part had a
much lower concentration at 9.34 ng/g. While the concentration of nicotinamide was 12.10 ug/g
in the green leaf part, it was 39.80 pg/g in the gel. There were significant variations in the
concentrations of nicotinic acid and nicotinamide between the plant's gel and green leaf part
portions (p<0.05). Pellagra is a disease condition that may develop from a severe lack of niacin,
which is also known as vitamin B3. Niacin is a generic name for nicotinic acid and
nicotinamide, which are precursors to the co-enzymes NAD and NADP [16]. There was 4.96
ug/g of pantothenic acid in the green leaf part and 5.42 pug/g in the gel. Statistical analysis
revealed no significant difference in the B5 content of the gel and green leaf part components
of the aloe vera plant (p > 0.05). The metabolism of carbohydrates and proteins, as well as the
manufacture of hormones, rely on pantothenic acid, a component of co-enzyme A [15].
Pyridoxal concentration in the gel was 2.13 ug/g, while in the aloe vera green leaf part it was
3.67 pg/g, so there was no discernible difference between the two quantities. There was a
noticeable difference between the two concentrations of pyridoxine, as it was 3.53 pg/g in the
green leaf part and 14.93 ng/g in the gel. Both the gel and green leaf A. vera pulp has a
considerable quantity of several water-soluble vitamins, according to Samah M. El-Sayed et al.
(2020). These vitamins include (B1) 9.73 mg/g, (B2) 141.2 mg/g, and (B3) 4.63 mg/g [17].
Sections of the plant had significantly different quantities of pyridoxine and pyridoxal (p<0.05).
A lack of vitamin B6, commonly known as pyridoxine, may lead to a variety of symptoms,
including dermatitis, microcytic anemia, depression, and disorientation. This vitamin is crucial
for the metabolism of all cells in the body [18]. Folic acid concentrations in A. vera gel were
12.72 pg/g and 10.80 pg/g, indicating that the two solutions were almost identical. Folate levels
ranged from 1.5-632.6 nug/100 g in beans and pulse products and from 0-74 pg/100 g in spices
and herbs, according to a 2002 study by Cho, Johnson, and Song [19]. The B9 content of the
gel and green leaf part portions of the plant is not significantly different from one another (p >
0.05). One of the most important nutrients, folic acid, is involved in a wide variety of processes
occurring within cells [20]. The A. vera green leaf part had a vitamin B12 content of 22.56 pg/g;
however, the gel had a much lower quantity of 0.23 pg/g. The quantities of cyanocobalamin in
the aloe vera plant's green leaf part and gel sections were found to be significantly different
(p<0.05). The metabolism of carbohydrates, proteins, and fats is all impacted by
cyanocobalamin. Choline and red blood cells cannot be made without it. Anaemia, exhaustion,
neurological problems, and other symptoms might indicate a deficiency [21]. After looking into
the effects of storage on vitamin C in A. vera juice, Singh et al. discovered that the vitamin's
concentration dropped; they also found that chemical preservatives for vitamin C work well to
keep vitamin C in goods [22].
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Figure 1 interpretation Column chart of water-soluble vitamins.
4. Conclusion

Results from this study suggest that Aloe vera's outer layer contains enough cyanocobalamine
to fulfil the RDA for vitamin B12, according to the World Health Organization in 2004. This
suggests that aloe vera could be used as a supplement or in personal care products. Vitamin
B12, or cobalamin, is essential for human health and well-being. Many skin conditions,
including vitiligo, atopic dermatitis, and aphthous stomatitis, have been linked to cobalamin.
Improving diagnosis and therapy would be possible if the precise relationship between these
illnesses and cobalamin could be better understood.
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OZET

Disglerin kendini yenileme kapasitesi sinirhidir bu nedenle agiz sagligini tedavi etmek ve
gelistirmek i¢in dis malzemelerine ihtiya¢ duyulmaktadir. Bu dis malzemeleri arasinda 6zellikle
eksik dislerin implantlarla degistirilmesi, biiyiilk basar1 oraniyla en yaygin tedavi
seceneklerinden biridir. Ancak, dis malzemesi uygulamalar1 kemik kaybini tetikleyebilen ve
peri-implantitisle sonuglanabilen biyofilm kaynakli peri-implant mukozit gibi enfeksiyonlar
nedeniyle hala énemli oranda basarisizliga ugramaktadirlar. Dental implantlarin kullanildig:
oral rehabilitasyonun basarist ¢cok sayida faktore baglidir. Dis implantlarinda uzun siireli
stabilite i¢in biyouyumluluk ve mekaniksel 6zelliklerin yan1 sira, antimikrobiyal etkinlik ve
hizli osseointegrasyon temel kritik faktdrlerdendir. Implantasyon siireci, kullanilan yiizeyi ile
cevredeki kemik dokusu arasinda iyi etkilesimlerin (osseointegrasyon) yani sira, implant
basarisizliginin biiyiik bir kismindan implantla iligkili enfeksiyonlar sorumlu oldugundan
mikrobiyal kolonizasyona karsi diren¢ gerektirir. Titanyum ve alasimlart diisiik yogunluk,
diistik elastikiyet ve korozif ortamlara yiiksek direng gostermeleri ile dental islemlerde diger
biyomalzemelerin Oniine ge¢mekte; basar1 oranlarinin yiiksek olmasi nedeniyle implant
tedavilerinde altin standart olarak kabul edilmektedir. Ancak, titanyum ve alagimlarinin
antimikrobiyal olmamasi1 ve oral floranin mikroorganizma tiir ve sayisi1 bakimindan zengin
olmasi nedeniyle titanyum malzemeler biyofilm gelisimi i¢in uygun bir ortam saglayabilir. Dig
plag1 olarak da adlandirilan dis biyofilmi, agiz i¢indeki bakterilerin dis minesi, kok yiizeyi,
dental materyaller ve dental implantlar gibi kati yiizeyler iizerine yapisarak olusur. Dental
restoratif malzemelerin ylizeyinde olusan biyofilmler, kroniklesmis agiz enfeksiyonlarina,
ikincil ciirtiklere, dis dokularinin kaybina ve hatta dis kaybina neden olabilir. Bu sebeple dis
enfeksiyonlarint ve tedavilerin erken basarisizligini 6nlemek i¢in, giiniimiizde arastirmalar
malzeme yiizeyinde ¢esitli antimikrobiyal modifikasyon caligsmalarina yonelmistir. Titanyum
alasimli dental materyallerin ylizey modifikasyonlar1 i¢in amalgam, altin/glimiis bilesikleri,
floriir iyonlar1, antimikrobiyal peptitler, antibiyotikler ve silan bilesikleri gibi antimikrobiyal
bilesiklerle yiizey kaplamasi denendigi bilinmekle beraber bu kaplamalarin avantajlarini
golgede birakan 6nemli dezavantajlara sahip olmasi nedeni ile alternatif bilesik aragtirmalari
devam etmektedir. Bu bakimdan c¢alismamizin amaci implant tedavilerinin uzun siire
stabilitesini  siirdiirebilmesi i¢cin uygulanan antimikrobiyal ve antibiyofilm 6zellikli
uygulamalari 6zetlemektir.

Anahtar Kelimeler: Antimikrobiyal, Antibiyofilm, Dental Malzemeler, implant, Dayanak,
Oral Biyofilm, Yiizey Kaplama
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ABSTRACT

Teeth have limited self-renewal capacity, thus dental materials are needed to treat and improve
oral health. Among these dental materials, replacing missing teeth with implants is one of the
most common treatment options with a high rate of success. However, dental material
applications still fail significantly due to infections such as biofilm-induced peri- implant
mucositis, which can trigger bone loss and result in peri-implantitis. The success of oral
rehabilitation using dental implants depends on numerous factors. In addition to
biocompatibility and mechanical properties, antimicrobial effectiveness and rapid
osseointegration are the main critical factors for long-term stability in dental implants. The
implantation process requires good interactions (osseointegration) between the used surface and
the surrounding bone tissue, as well as resistance to microbial colonization, as implant-
associated infections are responsible for the majority of implant failure. Titanium and its alloys
surpass other biomaterials in dental procedures with their low density, low elasticity, and high
resistance to corrosive environments; It is considered the gold standard in implant treatments
due to its high success rates. However, since titanium and its alloys are not antimicrobial and
the oral flora is rich in types and numbers of microorganisms, titanium materials can provide a
suitable environment for biofilm development. Dental biofilm, also called dental plaque, is
formed by bacteria in the mouth adhering to solid surfaces such as tooth enamel, root surface,
dental materials and dental implants. Biofilms formed on the surface of dental restorative
materials can cause chronic oral infections, secondary caries, loss of dental tissues and even
tooth loss. For this reason, today's research has turned to various antimicrobial modification
studies on the material surface to prevent dental infections and early failure of treatments.
Although it is known that surface coating with antimicrobial compounds such as amalgam,
gold/silver compounds, fluoride ions, antimicrobial peptides, antibiotics and silane compounds
has been tried for surface modifications of titanium alloy dental materials, alternative
compound research continues because these coatings have significant disadvantages that
overshadow their advantages. In this regard, the aim of our study is to summarize the
antimicrobial and antibiofilm-enabled applications applied to ensure long-term stability of
implant treatments.

Key words: Antimicrobial, Antibiofilm, Dental Materials, Implant, Abutment, Oral Biofilm,
Surface Coating
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1. GIRIS

Dis dokusunun kendini yenileme kapasitesi olduk¢a sinirlidir. Dig minesi hiicresiz olup
kendi kendini onaramazken; dis pulpast kok hiicre havuzu sayesinde dentin ve sementin
yenilenme kapasitesi sinirhidir. Dig, konak¢inin i¢ dokusundan "agiz dis tabakasi" yoluyla dig
ortama, yani tamamen 1islak bir ortam olan agiz bosluguna niifuz eden tek organdir. Mukozal
sistem giiclii bir bagisiklik savunma mekanizmasi tarafindan yogun bir sekilde korunmasina
ragmen dis mikrobiyal istilaya karsi savunmasizdir (Huang, 2011). Mikrobiyal veya fiziksel
hasarlar dis yapisinda bozulmaya veya dis kaybina yol acabilir. Dis kaybi, hayat1 tehdit edici
olmasa da bir¢cok sonuca yol acar. Gelismis toplumlarda dis eksikligi gibi yasam kalitesinin
bozulmasi istenmeyen bir durumdur. Dis hasar gordiigii halde onarilabilir durumda oldugunda,
dis yapisinin bazi kisimlarinin yenilenmesi disin tamaminin kaybini Onleyebilir veya
geciktirebilir. Dental materyaller agi1z ve dis patolojik durumlarini degistirmek, onlemek, teshis
etmek ve hafifletmek i¢in kullanilir.

Dis malzemeleri dis hekimliginde temel bir ara¢ olmakla beraber, agiz boslugu dis
malzemeleri i¢in sert ve diismanca bir ortamdir. Agi1z boslugunda bulunan mikroorganizmalar
sert dokular1 demineralize eden asitler tireterek hem dogrudan hem de dolayl: restorasyonlarin
basarisiz olmasina katkida bulunabilir. Dis malzemesi uygulamalar1 kemik kaybimi
tetikleyebilen ve peri-implantitisle sonuglanabilen biyofilm kaynakl peri-implant mukozit gibi
enfeksiyonlar nedeniyle de basarisiz olabilmektedir (Stewart ve Finer, 2019).

Dental implantlarin kullanildig1 oral rehabilitasyonun basarist ¢ok sayida faktore
baglhidir. Dis implantlarinda uzun siireli stabilite i¢in biyouyumluluk ve mekaniksel 6zelliklerin
yani sira, antimikrobiyal etkinlik ve hizli osseointegrasyon temel kritik faktorlerdendir.
Osseointegrasyon, dental implantlarin kemik dokusuyla saglam ve istikrarli bir sekilde
birlesmesi, kemik hiicreleri ve diger hiicrelerin implant yilizeyine baglanarak kemik dokusunun
implantin etrafinda saglam bir sekilde olugmasi anlamima gelir (Koch ve dig., 2010).
Biyomalzemelerin ¢esitli uygulamalardaki davranislariyla ilgili olan biyouyumluluk iliskisine
gore, dental malzemelerde dental implant malzemelerinde ¢evreleyen kemik dokusu ile uyumlu
biyoaktif maddeler oldukga fazla tercih edilmektedir (Parithimarkalaignan ve Padmanabhan,
2013).

Titanyum ve titanyum alasimlar1 gibi metalik implant materyalleri; zirkona gibi seramik
implant materyalleri, polimerik implant materyalleri ve kompozit implant materyalleri gibi
farkli tipte implantlar oldugu bilinmektedir. Her materyal tiiriiniin kendine 6zgii 6zellikleri ve
avantajlar1 vardir. Implant malzemelerinde biyomalzeme olarak miikemmel biyouyumluluklar
ve mekanik 6zellikleri nedeniyle saf titanyum ve alagimlari kullanilir (Kirkik ve dig., 2019).

Titanyum ve alagimlar1 diisiik yogunluk, diisiik elastikiyet ve korozif ortamlara yiiksek
direng gostermeleri ile dental islemlerde diger biyomalzemelerin Oniine gegmekte; basari
oranlarinin yiiksek olmasi nedeniyle implant tedavilerinde altin standart olarak kabul
edilmektedir. Bir implantin sonucu ve basarisinin belirlenmesinde bakteriyel etkilesim 6nemli
rol oynar. Titanyumun implant uygulamalarinda tercih edilmesini saglayan iyi 6zelliklerine
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karsin antibakteriyel Ozelligi yoktur, hatta titanyum ve alasimlarinin diger bazi dental
implantlarda tercih edilen zirkonyum gibi biyomalzemelere gore yilizeyde daha fazla bakteri
tutunumu sagladig goriilmiistiir. Ancak, titanyum ve alagimlarinin antimikrobiyal olmamasi ve
oral floranin mikroorganizma tiir ve sayisi bakimindan zengin olmasi nedeniyle titanyum
malzemeler biyofilm gelisimi i¢in uygun bir ortam saglayabilir.

1.1. Oral Biyofilm

Biyofilmler, canli veya cansiz ylizeylere tutunup birbirlerine geri doniisiimsiiz olarak
baglanarak, kendi iirettikleri jel benzeri polimer matris igerisinde yasayan mikroorganizma
toplulugu olarak tanimlanmaktadir. Mikroorganizmalar, biyofilm yapis1 icerisinde kendilerini
dis etkenlere kars1 koruyabilmektedir.

Dis plagi olarak da adlandirilan dis biyofilmi, dis minesi, kok yiizeyi ve dental
malzemelerin ylizeyinde olusur. Oral biyofilm olusumu siireci, tiikiiriik glikoproteinlerinin dis
yiizeyinde ilk bakteriyel yapismay1 saglayan bir film tabakasi (pelikil) gelistirmesiyle baslar.
Bu islemden sonra, zardaki yiiklii molekiiller ile dncii biyofilm bakterileri arasindaki zayif
kuvvetli baglar, ilk yapigsmay1 saglar. Bu baglar, bakteri yiizeyindeki adezinler ile pelikildaki
glikoprotein reseptorleri arasindaki reseptdr ciftleri yoluyla giiclenir. Ilk yapismani ardindan
biyofilm gelisimi, stabil bir mikrokoloni elde edilene kadar hiicre birikimi ile devam eder. Son
olarak, besin eksikligi veya akiskan dinamigi gibi bir¢ok faktdr nedeniyle biyofilm, dogal dis
ylizeyi veya implantin yiizeyinden dagilabilir ve diger alanlara veya dokulara go¢ edebilir (Liu
ve dig., 2017).

Ag1z mikroflorasi, mikrobiyal cesitlilik bakimindan olduk¢a zengindir. Agiz
mikroflorasinda 700'den fazla farkli bakteri tiirii oldugu bilinmektedir ve Actinobacteria,
Bacteroidetes, Firmicutes ve Proteobakteriler’in agiz sagligiyla en cok ilgili olan tiirleri
icermektedir (Liu ve dig., 2017). Bireyler arasinda ve hatta agiz boslugunun farkli bolgeleri
arasinda degisiklik gosterebilen dis biyofilmi genel olarak hemen her bireyde farklilik
gostermekler beraber Streptococcus, Veillonella, Granilicatella, Rothia, Actinomyces,
Capnocytophaga, Prevotella, Fusobacterium ve Porphyromonas cinsi bakteriler ortak olarak
yer almaktadir (Esteves ve dig., 2022).

Ag1z hastaliklarinin gériilme sikliginin artmasi, diinya ¢apinda neredeyse 3.5 milyar
insan1 etkilemesi nedeniyle giliniimiizde endise verici bir durumdur. Dental restoratif
malzemelerin yiizeyinde olusan biyofilmler ve icerdikleri agiz i¢i patojen bakteriler,
kroniklesmis agiz enfeksiyonlarina, ikincil ¢tirtiklere, endodontik/periodontal enfeksiyonlara
ve periimplant (enflamasyonlara, dis dokular1 ve dis kaybina neden olabilir (Parhi ve dig.,
2021). Her ne kadar agiz enfeksiyonlar1 dogasi geregi genellikle polimikrobiyal olsa da,
Laktobasiller,  Streptococcus  mutans,  Streptococcus  sorbinus,  Aggregatibacter
actinomycetemcomitans, Enterococcus faecalis, Porphyromonas gingivalis, Fusobacterium
nucleatum gibi belirli patojenler dis enfeksiyonlariyla en fazla iliskilendirilenlerdir (Parhi ve
dig., 2021).
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Ag1z ici dogal biyofilmlerin olusturdugu enfeksiyon riski disinda uzun siire dayanikli
dis malzemelerinin kullanimi1 patojenik mikroplarin klinik yonetimini zorlastirir ve dis ¢iirigii,
periodontit, peri-implantit, mukozal hastalik ve ag1z kanseri gibi agiz hastaliklar1 riskini artirir
Agiz hastaligina yol acan verimsiz agiz hijyeni ile iligkili dig kaybi, sekil bozuklugu, agr1 ve
yeme ve konusma giicliikleri, etkilenen hastalarda 6nemli psikolojik ve sosyal sikintilara da
neden olur (Gao ve dig., 2018).

1.2. Antimikrobiyal ve Antibiyofilm Ozellikli Dental Restoratif Materyaller

Dis enfeksiyonlariin tedavisi i¢in yogun ve genis spektrumlu antibiyotik tedavisinin
mikrobiyal dirence yol agmasi; agiz i¢i hijyeni icin mekanik temizleme ve antiseptik
sollisyonlarin yetersiz kalmasi; dis protezlerinin yeterince temizlenememesi sonucu biyofilm
yiikiiniin artmasi gibi nedenlerle ortaya ¢ikan tekrarlayan enfeksiyonlari, tekrarlayan ciirtikleri
ve dental restoratif prosediirlerin basarisizligint dnlemek igin bakteriyel biiyiimeyi inhibe
edebilen ve mikrosizintiyr (dis-malzeme arayiizii arasinda) Onleyebilen restoratif dis
malzemelerine ihtiyag duyuldugu fark edilmistir. Antimikrobiyal ve antibiyofilm dental
materyaller, sekonder ciiriiklerin, demineralizasyon siire¢lerinin ve dental dokularda ve
kullanilan dental materyallerde biyofilm olusumundan kaynaklanan implant basarisizliklarinin
Onlenmesinde umut verici bir alternatif sunmaktadir (Montoya ve dig., 2023).

Antimikrobiyal ve antibiyofilm dental materyaller, ya temas halinde mikroplar1 6ldiiren
bilesenlerin serbest birakilmasi ile ya da mikrobiyal tutunmanin Onlenmesi ile biyofilm
olusumunun engellenmesini hedeflemektedir.

1.3. Bakteriyel Yapismay1 Etkileyen Implant Yiizey Ozellikleri

Bakteriyel yapisma biyofiyofilm olusumunda kritik agsamalardan biridir. pH, oksijen,
bakteri tiirleri gibi biyolojik ve kimyasal unsurlarin yani sira; piiriizliiliik ve yiizey topografyasi,
yiizeyin hidrofobikligi, elektrik yiikii ve ylizey serbest enerjisi gibi malzemeye 6zgii unsurlar
bakteriyel yapigmayi etkiler (Yu ve dig., 2022).

Piiriizliiliik ve yiizey topografyast Oncii bakterilerin yapismasini etkileyen ana
faktorlerden biridir. Piiriizliiliik 0,21 pm'den az oldugunda 6nemli bir etkisi yokken, 0,21 pm'yi
astiginda bakteriyel yapismada 6nemli bir rol oynar. Piiriizliiliik arttik¢a bakterilerin yapisacagi
alan artar ve bakterilerin kendilerini dis etkilerden kendilerini sakinacaklar1 bir bariyer olusturur
(Anselme ve dig., 2010).

Bir malzemenin hidrofilikligi azaldiginda bakteriler hidrofobik etkilesimler yoluyla
ylizeye yapismasi kolaylasabilir. Hidrofobisite arttiginda yiizeyde bir su filmi tabakasi olusur
ve bakterilerin yapismasini azaltir. Bununla birlikte, niliifer yapraklar1 ylizeyinde oldugu gibi
bazi ylizeyler, havay1 hapsedebilen ve siiperhidrofobik etki yaratarak bakterilerin gevsek bir
sekilde yapigsmasini saglayan mumsu katmanli mikro/nano yapilara sahiptir. Sikisan hava
¢ozildiikten sonra, bu topografya spesifik olmayan proteinlerin adsorpsiyonunu tesvik eder ve
bakterilerin yapismasini arttirir (Huang ve dig., 2012).
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Cogu bakteri negatif yiikliidiir, dolayisiyla negatif yiiklii malzemelere yapisma olasiligi
daha diistiktiir (Badihi Hauslich ve dig., 2013). Ek olarak, malzemede yliksek yiizey serbest
enerjisi genellikle daha fazla yiizey aktif iyona karsilik gelir, bu da daha gii¢lii bir cekime neden
olur, bu nedenle genellikle daha diisiik bir ylizey serbest enerjisinin bakteriyel yapismay1
azaltabilecegi bildirilmektedir.

2. YONTEM

2.1. Titanyum Implantlar i¢in Yapismay1 Onleyici Stratejiler

Mikroorganizmalar dental restoratif materyaller ilizerine yapismak i¢in rekabet
halindedir. Nano-topogrofi kullanarak yapismayi 6nleme bakteri iiremesini engellemek igin
kullanilan yaygin stratejilerden biridir (Mas-Moruno ve dig., 2019).

2.1.1. Yapigsma Onleyici Kaplamalar

Yapisma Onleyici kaplamalarda yiizeyin hidrofobikligi ve elektrostatik etkilesimler
Onem tagir. Bakteriler yapisma i¢in, su molekiillerini degistirmek ve malzeme yiizeyleriyle van
der Waals ve elektrostatik kuvvetler gibi etkilesimleri olusturmak igin yiizey iizerindeki orijinal
baglantiy1 yok etmelidir. Bu kaplamalara antimikrobiyal ajan ilavesi ile malzeme ¢ok islevli
hale getirilebilir. Polietilen glikol (PEG), zwitteriyonik polimer, kitosan ve hyaluronik asit
kaplamalar gibi cesitli kaplamalarin hidrasyon katmanlar1 yoluyla bakterilerin yapismasini
engelleyebilecegi raporlanmistir (Yu ve dig., 2022).

UV ile 1smmlanmis titanyumdioksit sliper hidrofiliktir ve antibakteriyel etkiler
saglayabilecegi One siiriilmektedir. Titanyum nitriir (TiN) kaplamanin, yiiksek kimyasal
mertligi, sertligi, diisiik silirtinme katsayis1 ve korozyon direnci nedeniyle bakterilerin
yapismasini da engelleyerek etkilesimleri 6nemli 6l¢iide azaltabilecegi bildirilmistir (Yu ve
dig., 2022).

2.1.2. Kompozit Yapisma Onleyici Kaplamalar

Yapisma oOnleyici kaplamalarin tek bagina kullanilmasinin etkisi sinirlidir ve ideal
antibakteriyel etkinin elde edilmesi zordur. Yapisma Onleyici kaplamalar siklikla sistemik
antibiyotikler, antimikrobiyal peptitler, bakterisidal maddeler veya bazi metal iyonlar ile
kombinasyon halinde kullanilmaktadir (Yu ve dig., 2022).

2.1.3. Yapisma Onleyici Nano Topografyalar

Nanoteknolojinin gelismesiyle birlikte arastirmacilar antibakteriyel ve hatta bakteri yok
edici Ozelliklere sahip birgok nano-topografi bulmus ve spesifik ylizey topografilerine
odaklanmaya baglamislardir (Yu ve dig., 2022). Taro yapraklari, lotus yapraklari, kopekbaligi
derisi, geko derisi, agustos bocegi kanadi, yusufcuk kanadi ve kelebek kanadi dogal
topograflardandir. Iki boyutlu nano gdzenekli yiizeyler, ii¢ boyutlu nano tiip benzeri yiizeyler
ve hidrofilik titanyum dioksit nano tiipleri, yiizey alanini azaltarak ve siiper hidrofobik yiizeyler
olusturmak i¢in havay1 hapsederek bakteriyel yapismay1 engelleyebilir, ancak antibakteriyel
yetenekleri sinirlidir. Nanoyapida sikisip kalan hava zamanla kademeli olarak ¢oziiliir, bu da
antibakteriyel 6zelliklerin azalmasina ve hatta spesifik olmayan proteinlerin adsorpsiyonunun
artmasina neden olur. Bu, antibakteriyel omriinii etkileyen 6nemli bir faktordiir. Ustelik
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nanomateryaller hala ¢ogunlukla in vitro olarak test edildiginden, toksisitelerini belirlemek hala
zordur.

Antibakteriyel 6zellikleri gelistirmek ve osseointegrasyonu arttirmak i¢in antibakteriyel
ajanlar, metal iyonlar1 ve biyoaktif faktorlerle doldurulabilirler. Bu sayede implantlar daha
stabil hale gelebilir.

2.2. Dental Malzemelere Uygulanan Antimikrobiyal/Antibiyofilm Kaplamalar

Antimikrobiyal kaplamalar bakteri tiremesini durdurucu (bakteriyostatik) veya bakteri
oldiiriicti (bakterisidal) karakterde ajanlar ile yapilabilir. Farkli polimerler ve biyosiirfektanlarla
kaplamalar bakteriyostatik etki gosterirken; antimikrobiyal peptitler; flor (F), bakir (Cu), ¢inko
(Zn), Kklor (CI), iyot (1), selenyum (Se) veya seryum (Ce) gibi iyonlar; 1sikla aktiflestirilen
biyoaktif titanyum; nanomalzemeler; nitriir uygulamalari; antibiyotikler; klorheksidin
kaplamalar bakterisidal etki gosterirler.

a) Polimer Kaplamalar

Polietilen glikol (PEG), hidrofilik ve esnek zincirleri ile bakteriyostatik ozelliklere
sahiptir ve titanyum yiizeylere kirlenme Onleyici nitelik saglayan en yaygin kullanilan
polimerlerden biridir. PEG’nin etkili antibakteriyel itici 6zellikleri ayn1 zamanda osteoblastlar
gibi 0karyotik hiicrelerin baglanmasini da engelleyerek osseointegrasyonu tehlikeye atar. Bu
nedenle biyouyumluluklarini korumak i¢cin RGD (arjinin-glisin-aspartat) peptidleri gibi hiicre
yapiskan dizilerinin eklenmesini gerektirirler (Mas-Moruno ve dig., 2019).

Polikatyonlar, amfifilik 6zelliklerine bagl olarak, mikrobiyal hiicrelerin membranlarini
bozar, hiicre lizizini etkinlestirerek hiicrenin 6liimiine yol acar ve polimer kaplamaya bakterisit
potansiyel ekler. Ancak, polikatyon ile kaplamanin imalati pahali ve zorlu bir siiregtir ve
zamanla polimerin bozulmasi riski vardir; bu da kaplama yiizeyinin uzun vadeli stabilitesini ve
etkisini tehlikeye atabilir. Ayrica, bazi polimer kaplamalar implantlarin kemige vidalanmasi
islemine uygun degildir. Bununla birlikte, polimerlerin ve hiicre yapiskan dizilerinin stabil bir
yapist elde edildiginde, hem biyolojik kirlilik 6nleyici hem de osseointegrasyon sonuglari
beklenir (Mas-Moruno ve dig., 2019).

b) Silan Kaplamalar

Daha cok biyolojik bilesikleri titanyum yiizeyine baglamak ve bdylece implant
cihazlarin1 biyolojik olarak aktif hale getirmek i¢in silan kaplamalar kullanilmaktadir. Silan
kaplama, titanyum yiizeyine peptitler, polimerler ya da proteinler gibi cesitli molekiillerin
kovalent baglarla baglanmasma izin vererek modifikasyon saglar. uzun siire giicli
antibakteriyel etkiyi ortaya koymasi silan kapl titanyum dental uygulamalar i¢in biiyiik bir
potansiyel sunmaktadir. Literatiirde, antibakteriyel etkisi ve osteoindiiktif 6zelliklerinin
kombinasyonu ile kaplamalarda avantaj sagladig: bildirilen silan bilesiklerinin dental implant
malzemelerinde kaplama olarak kullanilabilmesi i¢in farkli yontemlerle ve farkli biyofilm
modelleri ile daha fazla ¢aligma yapilmasi gerekmektedir (Gtiler, 2023).
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c) Totarol Kaplama

Totarol, biyofilm olusumunun Onlenmesine yonelik ¢6ziim sunan dogal bir
antibakteriyel maddedir. Diisiik sitotoksisite avantajina sahip olan totarol, uzun siireli stabilite
ve antibakteriyel aktivitede zayif etki gostermesi gibi dezavantajlara sahip olmakla beraber,
antibiyofilm aktivitesi bakimindan potansiyel adaylardan biridir (Xu ve dig., 2020).

d) Biyosiirfaktanlar

Biyosiirfaktanlar, dis implantlar1 i¢in antibakteriyel ozelliklere sahip olast en yeni
ajanlardir. Bu kapsamda denenen rhamnolipidler esas olarak Pseudomonas aeruginosa
tarafindan iiretilen mikrobiyal bir yilizey aktif maddedir. Diisiik sitotoksisiteleri nedeniyle
titanyum yiizeyinin biyouyumlulugunu koruyabilirler ve amfifilik yapilar1 nedeniyle
mikrobiyal yapisma siirecini kisitlayabilirler. Ayrica hiicre zarlarmi kalict  olarak
degistirebilirler, bu da hiicre lizisine neden olabilir. Rhamnolipidler, titanyum ytizeylerinde
hem bakteriyel yapismayr hem de biyofilm azaltimini azaltmak i¢in umut verici bir strateji
olarak goriilmektedir (Tambone ve dig., 2021).

e) Antimikrobiyal Peptitler (AMP)

Antimikrobiyal peptitler, antimikrobiyal 6zelliklerinden dolay1 titanyum dis implantlari
tizerinde biyofilm kolonizasyonuna karsi potansiyel bir ¢oziimdiir. Katyonik peptitler ve
kimerik peptitler gibi AMP'ler hem antibakteriyel hem de osseointegrasyon 6zelliklerine sahip
olduklari i¢in esneklikleri nedeniyle yaygin olarak kullanilan diger antibakteriyel malzemelere
1yi bir alternatif olabilir. Bakterilere kars1 genis bir etki spektrumuna sahip olmalarina ragmen,
antibakteriyel direng ve toksisite gelistirme konusunda daha diisiik bir egilime sahip olduklari
bilinmektedir. Olumlu sonuglara ragmen, AMP'li biyoaktif kaplamalar, iiretimi oldukca
maliyetli olan sentetik peptidlerin karmasik tasarimlarimi gerektirir ve bu da titanyum dis
implantlarinda genis kullanimlarini maliyet nedeniyle zorlastirabilir (Geng ve dig., 2018).

f) Iyon Implante Edilmis Yiizeyler

Flor (F), bakir (Cu), ¢cinko (Zn), klor (Cl), iyot (I), selenyum (Se) veya seryum (Ce) gibi
elementlerden gelen iyonlar, titanyum implantlardaki kaplamalara dahil edilmektedir. Test
edilen ¢esitli iyonlarn, hala uzun vadeli etkileri olmasa da, titanyum dis implantlarmin
ylizeyine antimikrobiyal oOzellikler kazandirmak i¢in umut verici bir ¢6ziim oldugu
diistiniilmektedir.

g) Isikla Etkinlesebilen Biyoaktif Titanyum

Titanya veya titanyum dioksit (TiO2 ), foto-aktive edildiginde antimikrobiyal
ozelliklere sahip bir nanokompozit kaplamadir. Gigli UV 15181 altinda, TiO2'nin
biyouyumlulugu korurken bakteri gibi ¢ok c¢esitli mikroorganizmalar1 6ldiirmesine olanak
tantyan reaktif oksijen tiirleri (ROS) iiretilir. Diisiik maliyet, stabilite, reaktivite, dayaniklilik,
biyouyumluluk ve korozyon direnci gibi 6zellikleri TiO2’1 ticari antimikrobiyal kaplamalar i¢in
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1yi bir se¢enek haline getirmektedir. Bu nedenle, TiO2 kaplamalarinin antibakteriyel 6zelligini
gliclendirmek i¢in bakir, giimiis gibi inorganik metaller veya flor gibi metal olmayanlar1 dahil
edilmesi de onerilmektedir (Esteves ve dig., 2022).

h) Nanomalzemeler

Nanopartikiiller (NP'ler), giimiis, altin gibi metallerden ve antimikrobiyal aktivite
sergileyen magnezyum, ¢inko veya bakir gibi diger nanomalzemelerden gelen, cap1 1-100 nm
arasinda olan kii¢lik parcaciklardir. Basta metalik olanlar olmak {izere bu nanopartikiillerin
gosterdigi biyosidal mekanizmalar ¢esitlidir ve bu da bakterilerin bunlara kars1 direng
gelistirmesini  engeller. Bununla birlikte, giimiis gibi bazi nanopartikiillerin yiiksek
konsantrasyonlarinin fibroblastlar ve osteoblastlar gibi dkaryotik hiicrelere karsi sitotoksik
olabilecegini ve bunun da implantin osseointegrasyon Ozelliklerini azaltabilecegini
belirtmektedir (Esteves ve dig., 2022).

i) Antibiyotik Kaplamalar

Bakteriyosidal etki mekanizmasina sahip gentamisin, vankomisin, minosiklin antibiyotikleri ile
kaplama, ucuz olmalar1 ve hedeflenen bakteriye karsi oldukea etkili olmalari ile avantaj saglar.
Ancak uzun vadede toksitite gostermeleri ve bakteriyel direncin gelismesi dezavantaj olarak
gosterilebilir (Esteves ve dig., 2022).

J) Nitriir Kaplama

Nitriir kaplama (TiN) dental malzemelerin ylizey 6zelliklerini iyilestirerek kimyasal
kararlilik saglar ve bu sayede sicaklik degisikliklerinde malzemenin biyouyumlugunu korurken
yuksek korozyon direnci saglar. Ancak yapilan ¢alismalara gore agiz boslugunda bakteriyel
adezyona egilimli olmas1 dezavantajlaridir (Esteves ve dig., 2022).

k) Klorheksidin Kaplamalar

Klorheksidin mekanik debridman ile kullanildiginda peri-implantite kars1 etkili bir
tedavi gelistirir. Biyofilmi indirgemede basarili olmasina ragmen, titanyum yiizeyi tarafindan
emilimi dezavantajidir (Esteves ve dig., 2022).

3. SONUCLAR VE DEGERLENDIiRME

Titanyum alasimli dental materyallerin ylizey modifikasyonlar1 i¢in amalgam,
altin/giimiis bilesikleri, florlir iyonlari, antimikrobiyal peptitler, antibiyotikler ve silan
bilesikleri gibi antimikrobiyal bilesiklerle yiizey kaplamasi denendigi bilinmekle beraber bu
kaplamalarin avantajlarin1 gélgede birakan onemli dezavantajlara sahip olmasi nedeni ile
alternatif bilesik aragtirmalar1 devam etmektedir. Bu bakimdan ¢alismamizin amaci implant
tedavilerinin uzun siire stabilitesini siirdiirebilmesi igin uygulanan antimikrobiyal ve
antibiyofilm 0zellikli uygulamalar1 6zetlemektir. Biyomedikal alanda uygulanan yiizey
kaplama malzemelerinin uygun bir kaplama materyali secimiyle dis malzemelerine
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uygulanmasi ile klinik olarak istenilen 6zelliklere sahip yiizeyler olusturulmasi restorasyonlarin
kullanim Omriinii arttirabilir. Uygulanan antimikrobiyal kaplama, dis pelikilinda olgun
biyofilmlere kars1 giiglii antimikrobiyal etki gostermeli, malzemede piiriizliliigli azaltarak
diisiik bakteriyel adezyon saglamali, kaplama teknik olarak kolaylikla ve diisiik maliyetli
olmali, in vitro ve in vivo kosullarda test edilerek hedeflenen sonuglar1 saglamasi durumunda
dental restoratif malzemeler icin alternatif olarak degerlendirilmelidir.
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OZET

Insan viicudunun dis ortamla temas halinde olan yiizeyleri mikrobiyom olarak adlandirilan
yiiksek tiir ¢esitliligi ve hiicre sayisiyla karakterize edilen mikroorganizma tabakasi ile kaphdir.
Agiz boslugu, bagirsaktan sonra ikinci en bilyiik ve ¢esitli mikrobiyotaya sahiptir. Bakteriler,
viriisler, mantarlar ve protozoonlar da dahil ¢cok sayida ve ¢esitte mikroorganizmay1 barindiran
ag1z boslugu mikrobiyomu, dil yiizeyi, yanak, disler, damak, dis etleri, dis eti cebi gibi anatomik
olarak farkli ekolojik nisleri temsil eden, farkli mikrobiyotadan olusur. Anatomik yap1 disinda,
ag1z boslugunun mikrobiyotasinin degisken kompozisyonunu dogal bir koruyucu bariyer olan
tikiiriglin degisken kalitesi, beslenme aligkanliklar1 ve hijyen gibi faktorler belirler.
Tiikirtkteki degisiklikler, kotlii agiz hijyeni, antibiyotik tedavisi ve diyet, sigara igme gibi
yasam tarzi se¢imleri nedeniyle mikrobiyom icindeki denge bozuldugunda disbiyoz ortaya
cikar. Tiikiiriiglin dis ylizeylerine dogru akmasi yoluyla pasif olarak taginan mikroorganizmalar
biyofilm-mikrobiyata etkilesimini tetikler. Dis plagi olarak da adlandirilan dis biyofilmi i)
bakterilerin kat1 yilizeylere geri doniisiimlii baglanmasi, ii) ekzopolisakkarit matrisinin iiretimi,
1i1) ylizeye geri doniisiimsiiz tutunma, iv) biyofilm yapisinin olgunlasmasi, v) olgun biyofilmin
dagilmas1 ve vi) yeni habitatlarin olusmasi agamalarindan geger. Her mikrobiyal koloni,
matriste yapisma ve hayatta kalma igin tiir-tiir etkilesimlerinin farkl1 kombinasyonlarini i¢eren
bagimsiz bir topluluktur. Streptococcus spp., Fusobacterium nucleatum, Porphyromonas
gingivalis, Aggregatibacter actinomycetemcomitans, Prevotella intermedia, Tannerella
forsythia, Peptostreptococcus micros ve Campylobacter rectus gibi anahtar patojenler, gesitli
organik/inorganik bilesenlerle birlikte biyofilmin gelisimini ve korunmasini destekler. Erken
kolonize olan tiirler yer isgal ederek daha sonra kolonize olabilecek diger organizmalarla
rekabette avantaj kazanir. ikincil kolonizasyonda yer alan organizmalar ise mikroorganizmalar
arasinda koordinasyon saglama 6zelligi nedeniyle dis biyofilmlerinde 6énemli bir rol oynarlar.
Mikrobiyotanin dogal dengesindeki zararli degisiklik sonucu olusan biyofilmler, ¢iiriik, peri-
implantitis, periodontitis, kok kanali enfeksiyonlari, pulpitis, kandidiyazis, protez stomatiti ve
yumusak doku enfeksiyonlari gibi agiz hastaliklarina yol agabilir. A1z ekosistemindeki
mikroorganizma etkilesimlerinin aydinlatilmasi ile bu hastaliklar1 kontrol etmek ve 6nlemek
icin bakteriler arasi antagonizmadan yararlanilabilir. Calismamizda biyofilm etkilesim
mekanizmalarinin 6zetlenmesi hedeflenmistir.

Anahtar Kelimeler: Oral Biyofilm, Dental Plak, Mikrobiyal Komiinite, Antagonizma
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MICROBIAL INTERACTIONS IN DENTAL BIOFILM DEVELOPMENT
ABSTRACT

The surfaces of the human body in contact with the external environment are covered with a
layer of microorganisms called microbiome, characterized by high microbial species diversity
and cell number. The oral cavity has the second largest and most diverse microbiota after the
gut. The oral cavity microbiome, which hosts a large number and variety of microorganisms,
including bacteria, viruses, fungi, and protozoa, consists of different microbiota representing
anatomically different ecological niches such as the tongue surface, cheek, teeth, palate, gums,
and gingival pocket. Apart from the anatomical structure, the variable composition of the
microbiota of the oral cavity is determined by factors such as the variable quality of saliva,
which is a natural protective barrier, nutritional habits and hygiene. Dysbiosis occurs when the
balance within the microbiome is disrupted due to changes in saliva, poor oral hygiene,
antibiotic treatment, and lifestyle choices such as diet and smoking. Microorganisms passively
transported through the flow of saliva toward tooth surfaces trigger the biofilm-microbiota
interaction. Dental biofilm, also called dental plaque, goes through the stages of i) reversible
attachment of bacteria to solid surfaces, ii) production of exopolysaccharide matrix, iii)
irreversible adhesion to the surface, iv) maturation of the biofilm structure, v) disintegration of
the mature biofilm, and vi) formation of new habitats. Each microbial colony is an independent
community with different combinations of species-species interactions for matrix adhesion and
survival. Key pathogens such as Streptococcus spp., Fusobacterium nucleatum,
Porphyromonas gingivalis, Aggregatibacter actinomycetemcomitans, Prevotella intermedia,
Tannerella forsythia, Peptostreptococcus micros and Campylobacter rectus, together with
various organic/inorganic components, promote the development and maintenance of biofilm.
Pioneer species that colonize early gain an advantage in competing with other organisms that
may colonize later by occupying space. Organisms involved in secondary colonization play an
important role in dental biofilms due to their ability to provide coordination between
microorganisms. Biofilms formed as a result of harmful changes in the natural balance of the
microbiota can lead to oral diseases such as caries, peri-implantitis, periodontitis, root canal
infections, pulpitis, candidiasis, denture stomatitis and soft tissue infections. By elucidating
microorganism interactions in the oral ecosystem, antagonism between bacteria can be used to
control and prevent these diseases. In our study, it was aimed to summarize the mechanisms of
biofilm interaction.

Key words: Oral Biofilm, Dental Plaque, Microbial Community, Antagonism
1. GIRIS

Insan viicudunun dis ortamla temas halinde olan her yiizeyi “mikrobiyom” olarak
adlandirilan  bir mikroorganizma tabakasiyla kaplhdir. Insan mikrobiyomu yiiksek
mikroorganizma tiir ¢esitliligi ve hiicre sayisiyla karakterize edilir. Agiz boslugu, insanda
bagirsaktan sonra ikinci en yliksek tir c¢esitlilii ve mikroorganizma sayisina sahip
mikrobiyomdur. Bakteriler, viriisler, mantarlar ve protozoonlar da dahil ¢ok say1 ve ¢esitte
mikroorganizmay1 barindiran agi1z boslugu mikrobiyomu, dil yiizeyi, yanak, disler, damak, dis
etleri, dis eti cebi mikrobiyatast gibi anatomik olarak farkli ekolojik nisleri temsil eden, ¢ok
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sayida mikrobiyotay1 kapsar (Dewhirst ve dig., 2010). Agiz boslugu mikrobiyotasinin degisken
kompozisyonunu anatomik yap1 disinda, dogal bir koruyucu bariyer olan tiikiiriigiin degisken
kalitesi, beslenme aligkanliklar1 ve hijyen gibi faktorler belirler (Takahashi ve Nyvad, 2011).

Ag1z boslugu mikrobiyotasinin olusumu, dogum aninda yenidoganin cilt yiizeyi ve agiz
mukozasinin annenin vajinal mikrobiyotasiyla temasiyla baglar. Sezaryen ile dogum
durumunda mikroflora annenin cildinden yenidoganin cilt ve mukoza yiizeyine aktarilir.
Vajinal olarak dogan c¢ocuklar, Lactobacillus, Prevotella, Staphylococcus, Streptococcus,
Corynebacterium, Enterococcus, Bacteroides ve Sneathia spp. tiirlerinin baskin oldugu,
annenin vajinal mikrobiyomuna benzer agiz boslugu mikrobiyomuna sahipken; sezaryenle
dogan ¢ocuklar Actinobacteria, Firmicutes, Proteobacteria ve Bacteroidetes filumlarina ait
Staphylococcus, Corynebacterium, Propionibacterium spp. tiirlerinin baskin oldugu annenin
cildindekine benzer bir floraya sahiptir (Dominguez-Bello ve dig., 2010).

Dogum sirasinda ve ilerleyen saatlerde yenidoganin agiz boslugu dis diinyadan gelen
mikroorganizmalara yogun bir sekilde maruz kalir. Ag1z boslugunun kalic1 kolonizasyon siireci
dogum sonrast donemde baslar. Agiz mikrobiyomunun bilesimini belirleyen sézde Oncii
mikroorganizmalar dogumdan sonraki 24 saat i¢inde olusturulur. Bu asamada agiz boslugunun
en yaygin kolonize edicileri Staphylococcus ve Streptococcus (S. sanguinis, S. mitis, S. oralis,
ve S. salivarius) cinsi Gram-pozitif koklardir. Oncii mikroorganizmalar, genellikle diger
tiirlerin biiylimesini artiran metabolizma {irlinlerinin liretimi ve salgilanmasi yoluyla ¢evredeki
degisiklikleri baglatir (Krzysciak ve dig, 2016).

Ag1z boslugu ortami, yasa, ilk dislerin ¢ikmasina, dis ¢ekimlerine, ¢iiriik lezyonlarina,
protezlere, dolgulara, diyetin neden olabilecegi dissizlik ve gecici degisikliklere, degisken
tiikiiriik akisina ve uzun siireli antibiyotik kullanimina bagli olarak stirekli bir degisime tabidir.
Sicaklik, tuzluluk, oksijen varligi, besin maddeleri, degisken pH kosullar gibi ¢evresel kosullar
ag1z mikrobiyotasini etkileyebilir ve agiz iginde tiir kompozisyonundaki degisikliklere katkida
bulunabilir (Takahashi N, Nyvad 2011).

Yenidoganin agiz boslugunun mikroflorast annenin agiz mikroflorasina benzerlik
gosterir ve baskin olarak Streptococcus, Haemophilus, Neisseria ve Veillonella tiirlerini igerir.
Bu mikroorganizmalardan bazilari S. mitis ve S. oralis, 6zellikle tiikiiriik IgA'nin salgilanmasini
bozan imminoglobuline (IgA) kars1 proteazlar iretir. Bu o0zelliginden dolay1
mikroorganizmalar anne siitiiyle atilan IgA'dan zengin ortamda hayatta kalabilmektedirler. Bu
donemdeki bebeklerin agiz boslugunda ebeveynlerine gére daha az sayida mikroorganizma
bulunmasina ragmen tiir kompozisyonlar1 daha zengindir (Cephas ve dig, 2016).

Oncii mikroorganizmalar, genellikle diger tiirlerin biiyiimesini artiran metabolizma
tirtinlerinin iiretimi ve salgilanmas1 yoluyla c¢evredeki degisiklikleri baglatir. Streptococcus
salivarius yenidoganlarin agiz boslugunda bulunan, epitelyal hiicrelere yapisma ve siikrozdan
hiicre dis1 polimerler liretme yetenegine sahiptir ve diger bakteri tiirlerinin biiylimesini tesvik
eder. Actinomyces spp., tiirleri bu sekilde olusan yapiya yapisabilir. Olusan kompleksin
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cesitliliginin artmasi, agiz boslugu mikro ortaminin daha stabil bir yapisini olusturur (Bagg ve
dig, 2006).

Cocugun yasaminin ilk iki ayinda bakteriler yalnizca mukoza ylizeylerinde kolonize
olur ve siit dislerinin siirmesiyle birlikte oral mikrobiyomdaki degisiklikleri belirleyen diger
mikroorganizma tiirleri ortaya ¢ikar. Cocuk biiylidiik¢e agiz mikrobiyomu da evrime ugrar
(Krzysciak, ve dig. 2016). Dislerin siirmesi sirasinda yeni yapisma yiizeylerinin olusmasiyla
ag1z boslugu ortaminda yeni bir ekolojik nis olusumu gdzlenir. Ug yasinda agiz mikrobiyomu
tamamlanmis gibi goriinse de, siit dislerinin dokiilmesi, karisik veya kalict dislerin olusumu
asamalar1 ile agiz boslugu florasinin olgunlasma siireci yetiskinlige kadar devam etmektedir.
daimi diglerin stirmesinden sonra bu siire¢ tamamlanmis sayilabilir (Crielaard ve dig., 2011).

Tiikiirtikteki degisiklikler, kotii agiz hijyeni, antibiyotik tedavisi ve diyet, sigara igme
gibi yagam tarzi se¢imleri nedeniyle mikrobiyom i¢indeki denge bozuldugunda disbiyoz ortaya
cikar. Tikiiriigiin dis ylizeylerine dogru akmasi yoluyla pasif olarak taginan mikroorganizmalar
biyofilm-mikrobiyata etkilesimini tetikler.

Ag1z boslugunu kolonize eden mikroorganizmalar yalnizca planktonik formda kalmaz,
biyofilm adi verilen yapiskan hiicre dis1 formlar halinde kolonize olur. Dis plagi olarak da
adlandirilan dis biyofilmi 1) bakterilerin kat1 yiizeylere geri doniisiimlii baglanmasi, ii)
ekzopolisakkarit matrisinin Uretimi, iii) yiizeye geri doniisiimsiliz tutunma, iv) biyofilm
yapisinin olgunlagsmasi, v) olgun biyofilmin dagilmasi ve vi) yeni habitatlarin olusmasi
asamalarindan geger. Her mikrobiyal koloni, matriste yapisma ve hayatta kalma igin tiir-tiir
etkilesimlerinin farkli kombinasyonlarini igeren bagimsiz bir topluluktur (Huang ve dig, 2011;
Krzysciak, ve dig. 2016).

1.1. Oral Biyofilm Olusumu

Oral biyofilm, tipik olarak konak¢1 tiikiirik glikoproteinlerine yapigmayi
gerektirdiginden her biyofilm konak¢iya 6zgiidiir. Oral biyofilm edinilmis pelikil olusumu, ilk
yapisma, olgunlasma ve biyofilmden kopmalar1 kapsayan dispersiyon asamalari ile
izlenmektedir.

1. Edinilmis Pelikil Olusumu
Oral biyofilm olusumunun ilk adimi, tiikiiriik glikoproteinlerinden tiiretilen protein
igeren ince bir film olan edinilmis pelikilin denilen ince bir tabakanin temiz dis yiizeyine
baglanmasidir. Cesitli glikoproteinler, diger tiikiiriik bilesenleri ve dis ylizeyi arasindaki
Coulomb etkilesimleri, van der Waals kuvvetleri, dipol-dipol etkilesimleri, hidrofobik
etkilesimleri, kovalent baglari, elektrostatik etkilesimler, hidrojen baglari, iyonik
etkilesimleri ve Lewis asit-baz etkilesimleri gibi bir¢ok etkilesim sonucu proteinler
emilir ve yeniden diizenlenir, baz1 konformasyonel degisiklikler yapilir ve yeni pelikil
formlar1 6ncii bakterilerin yapismasi i¢in hazir hale gelir (Huang ve dig, 2011.)

2. 1lk Yapisma
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Bakterilerin pelikillara yapigsmasi biyofilm olugsumunun ikinci adimidir. Planktonik
bakterilerin bazilar1 edinilmis pelikildaki a-amilaz ve prolince zengin glikoproteinler
gibi baglayici proteinleri taniyabilir ve zara baglanabilir.

Ancak bu asamada baglanma tersine g¢evrilebilir ve baslangigta baglanan bakteriler
zardan kolaylikla ayrilabilir. Ik baglanmalar temel olarak elektrostatik ¢ekimlere veya
fiziksel baglanmalara dayanir, daha sonra kimyasal kuvvetler baskin hale gelir. Oncii
bakteriler fimbria ve fibriller ile zara baglanir baglanmaz EPS (ekzopolimerik
bilesikler) salgilamaya baslarlar, bu da bakterilerin birbirine bagli kalmasina ve zara
tutunmasina yardimei olur. Bakterilerin ana yiizeye tutunma yapilari fimbria ve
fibrillerdir. Actinomyces spp., Streptococcus spp., Haemophilus spp., Capnocytophaga
spp., Veillonella spp. ve Neisseria dis ylizeyine yapisan baslica 6ncii bakteri tiirleridir.
Bu erken kolonizasyonlar, bu tiirlerin yer isgal etmesine ve daha sonra diger tiirlerle
rekabette avantaj kazanmasina yardimci olur (Dige ve dig, 2009).

3. Olgunlagma

Oncii bakterilerin baglanmasindan sonra, bu erken kolonize olan bakteriler, daha
sonraki bakteriyel kolonizasyon i¢in dogrudan veya tiikiiriikteki glikoproteinler yoluyla
oncii organizmalara baglanan spesifik baglanma bolgeleri saglar ve biyofilm gelisimini
tesvik eder. Daha sonra kolonize olan bakteriler, 6ncii bakteri hiicre ylizeyindeki
polisakkarit veya protein reseptorlerini tanir ve onlara baglanir. Bakteriler bir araya
gelerek tipik misir kogani, killi firca formlarim1 veya olgun oral biyofilmdeki diger
formlar1 olusturur. Daha sonra eklenen bakteri tiirleri arasinda Fusobacterium
nucleatum, Treponema spp., Tannerella forsythensis, Porphyromonas gingivalis,
Aggregatibacter actinomycetemcomitans bakterileri yer alir.

Olgun biyofilmler tipik olarak biyofilm boyunca bir¢ok gozenekli katman ve su kanali
igerir ve bu da bakterilere gerekli besin maddelerini saglar. Olgun biyofilmin mikrobiyal
bilesenleri baslangigtaki biyofilmden olduk¢a farklidir. Biyofilm gelisimi sirasinda
Streptokoklar ve Neisseria bakterilerinin goéreceli miktari azalirken Actinomyces,
Corynebacterium, Fusobacterium ve Veillonella bakterilerinin orantili artis1 meydana
gelir.

Agregasyon, biyofilm olusumundaki bakteriyel etkilesimlerin temeli olup, karmasik bir
stirectir. Genel olarak bir bakteri tiirii, hiicreden hiicreye tanima yoluyla diger bir¢ok
bakteri tiiriiyle birlesebilir.

300 oral bakteri tiirii arasinda yapilan eslestirilmis agregasyon testleri, bakterilerin %
90'dan fazlasinin koagregasyona ugradigini gostermistir. Agregasyon islemleri de
spesifiktir: S. mutans bakterisi F. nucleatum ile agregat olustururken, P. gingivalis ile
agregasyon yapmaz. Agregasyonun temel mekanizmasi bakteriler arasinda
polisakkaritlerin taninmasidir. Polisakkarit tanima bdélgeleri, farkli adezyonlari
tamamlayan birka¢ farkli reseptdre sahip oldugundan eslesen bakteri tiirlerine gore
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degiskenlik gosterebilir ve bu tanima bolgeleri i¢in bazi bakteriler rekabet edebilir (Hojo
ve dig, 2009).

4. Biyofilm Hiicrelerinin Dagilmasi (Dispersiyon)
Olgun biyofilmde bakteriler biyofilmden tek hiicre ayrilmasiyla veya bir hiicre
kiimesinin ayrilmasiyla oral bosluga dagilir. Biyofilm dagilma modeli erozyon, biiyiik
parca/tabakalar halinde kopma ve ¢ok sayida tek hiicre veya kiiclik hiicre kiimelerinin
dagilmasini igerir.

Biyofilmden ayrilmanin, ilk tutunulan orijinal bélgede mevcut olan besin maddelerinin
siirli olmasi ve bakterilerin biiylimek i¢in daha fazla besin i¢eren yeni bir yer bulmalari
ihtiyacindan yahut da biyofilm gelisimini konak savunmasi olarak sinirlamaya ¢alisan
tikiiriiglin - sivi  kesme kuvvetine direnme olasiliklarindan kaynaklanabilecegi
diisiiniilmektedir (Kaplan, 2010).

1.2. Biyofilmde Isbirligi

Dogadaki bakterilerin neredeyse tamami, bakterilerin iyi organize olmus bir toplum
olarak calistig1 biyofilm topluluklarinda yetisir. Biyofilmdeki bakteriyel hiicreler, planktonik
hiicrelere kiyasla ayirt edici 6zellikler kazanir. Biyofilm bakterilerin iiremesi, metabolizmasi ve
diger bakterilerden veya konak¢idan korunmasina yonelik bir¢cok avantaj saglar.

Mikroorganizmalarin  mikroorganizmalarla, mikroorganizmanin konakc¢iyla ve
konak¢inin mikroorganizma ile sinyal aktarimini ve iletisimini saglayan ¢ok yonlii baglanti agi,
mikrofloranin konakg1 hiicrelerle molekiiler diyaloguna ve bdylece konakgi ile mikroflora
arasinda ¢ok ¢esitli biyolojik siirecleri belirleyen kapsamli bir etkilesimli ekosistem olusturur
(Dewhirst ve dig., 2010). Oral biyofilmde metabolik iletisimin yanisira antibiyotiklere direng
edinimi gibi avantajlar da edinilir.

1.2.1. Metabolik Iletisim

Biyofilm metabolik iletisiminin temeli, hiicrelerin yakin erigimini saglayan ve bakteri
tiirleri arasindaki iletisimi daha kolay hale getiren koagregasyondur. Tiim biyofilmlerin igerdigi
EPS tiirii bakteriyel biiylime durumu ve bakteriyel metabolizma icin kullanilan substratlar
nedeniyle bir biyofilmden digerine farklilik gosterir. Biyofilmdeki hemen hemen tiim bakteri
tiirleri biyosentez yapabildigi ve EPS'yi bozabildiginden, EPS bakteri tiirleri arasinda iletisim
ortami1 haline gelir. EPS'nin diger islevleri, ¢apraz bagli EPS'nin biyofilm disindaki zararli
maddeleri bloke edebilmesi; mikroorganizmalarin biyosentez i¢in gerekli besin maddeleri ve
hiicre dis1 enzimleri yerel olarak daha yiiksek konsantrasyonda yakalayabildigi barinak islevi
saglamasidir. EPS ayrica biyofilmler i¢indeki demir degisimini de etkiler ve biyofilmin
kendisinin hidrofilik veya hidrofobik 6zelliklerini kontrol eder.
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Farkli aerobik ve zorunlu anaerobik tiirler arasindaki biyofilm ig¢indeki oksijen
metabolizmasi ve aligverisi, zorunlu anaeroblarin hayatta kalmasi i¢in 6zel ve 6nemli bir role
sahiptir. Aerobik tiirler c¢evredeki oksijeni tiiketir, bu da daha diisiik diizeyde oksijen
konsantrasyonuna neden olur ve yerel anaerobik kosullar1 saglayan yerel bir redoks potansiyeli
gecisi iiretir. Ornegin oral mikrobiyomdaki F. nucleatum bakterisi, hem aerobik hem de zorunlu
anaerobik tiirlerle bir araya gelerek iki tiiriin bir arada yasamasina olanak tantyan énemli bir
koprii bakterisidir (Metzger ve dig., 2009).

Baz1 bakteri tiirleri, asitleri tiikketerek ve yerel cevreyi iyilestirerek diger tiirlerin hayatta
kalmasina yardimei olabilir. F. nucleatum ve Prevotella intermedia, 5.0 -7.0 arasinda genis bir
pH araliginda biiyiiyebilir, ancak P. gingivalis, 6,5'ten diisiik bir pH'ya ¢ok duyarlidir. P.
intermedia ve F. nucleatum, glutamat ve aspartat1 fermente ederek amonyak ve organik asitler
tiretebilir, P. gingivalis gibi aside duyarli bakteri tiirleri i¢in daha nétr bir ortam saglar
(Takahashi, 2003).

Kisa zincirli yag asitleri, eksojen kininler ve K vitamini temelli metabolik iletisimlere
de oral bakteri tiirleri biyofilmde rastlanmaktadir (Hojo, 2009).

1.2.2. Antibiyotiklere Direng

Biyofilmler, bakterileri sicaklik degisikligi, besinsizlik, kuruluk gibi zorlu ortam
kosullarindandan veya uygulanan antibiyotiklerden koruyabilir. Biyofilm bakterilerinin
antijenleri biyofilm matrisinde gizlenir ve konak¢inin bagisiklik sistemi agisindan daha az
sliphe uyandirici hale gelir. Biyofilmin fiziksel hasar1 da biyofilm matrisi sayesinde azaltilabilir.
Bilim insanlari, tek bir tiliriin birden fazla tiire gore ¢evre tarafindan daha savunmasiz oldugunu
belirten biyofilmle iligkili "sigorta hipotezi" kavramini 6ne stirmektedir.

Biyofilmde tiir say1s1 fazla, biyofilmin yapis1 daha karmasik ve olgunsa antibiyotiklere
kars1 direng daha fazladir. Biyofilmdeki bakteri hiicrelerinin antibiyotik direncinin, planktonik
hiicrelerin direncinden 1.000 ila 1.500 kat daha fazla oldugu bilinmektedir. Antibiyotik direng
genleri 6zellikle plazmidler araciligi ile biyofilm i¢indeki bakteri hiicreleri arasinda aktarilabilir
ve bu da antibiyotiklere kars1 biyofilm ¢apinda bir diren¢ olugsmasina neden olur (Sedlacek ve
dig., 2007; Huang ve dig., 2011).

1.3. Biyofilmde Rekabet

Ag1z boslugu mikrobiyomunun mikroorganizmalar1 arasinda gozlenen etkilesimler,
biyofilmin gelisimini etkileyen 6nemli bir faktordiir. Mikroorganizmalar arasinda meydana
gelen etkilesimler bu siirecin hem hizlandirilmasina hem de engellenmesine neden olabilir.
Karmasik ve gesitlilik igeren bir toplum olarak biyofilm i¢indeki bakteriler arasinda rekabet de
iletisim gibi olduk¢a yaygindir. Mukozal bolgelerdeki mikrobiyomda 6zellikle farkli ekolojik
nislerinde yasayan kommensal, simbiyotik ve patojenik mikroorganizmalar diger tiirlerle
etkilesime girerler ve alan, beslenme ve ekolojik nisler igin rekabet etmek amaciyla benzersiz
hayatta kalma stratejileri sergilerler (Wu ve Luo, 2021).
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Bakteriyosin sentezi, “Quorum sensing” ve hidrojen peroksit salinimi gibi bircok onemli
rekabet¢i mekanizma bakteriler tarafindan benimsenmistir.

1.3.1. Bakteriyosinler

Biyofilmde bazi bakteriler, diger bakterileri etkileyebilecek spesifik veya spesifik
olmayan proteinleri  (bakteriyosinler) eksprese eder. Bakteriyosinler geleneksel
antibiyotiklerden farklidir; ¢linkii genellikle yalnizca kendi susuna veya iireten tiire benzer
suslara etki ederler. Streptokoklarin tiim oral bakteriler arasinda bakteriyosin liretme konusunda
en gliclli yetenege sahip bakteriler oldugu bilinmektedir (Huang ve dig., 2011).

S. mutans tarafindan {iretilen bakteriyosinler, mutasinler olarak adlandirilan iki tiire
ayrilabilir. Ilk tip olan L-antibiyotikler, karakteristik bir polisiklik tiyoeter, lantionin veya
metillantiyonin amino asitlerinin yani sira doymamis amino asitler dehidroalanin ve 2-
aminoizobiitirik asit iceren bir antibiyotik peptit sinifidir. L-antibiyotikler bir¢ok Gram pozitif
bakteri tiirii tarafindan sentezlenir. L-antibiyotikler mutasin I, II ve III igerir. Ikinci tip, mutasin
IV ve V’i igeren L-antibiyotik olmayanlardir. L-antibiyotiklerin Gram pozitif bakteriler
tizerindeki inhibisyon spektrumu nispeten genistir, L- antibiyotik olmayanlar ise dar bir
antimikrobiyal spektruma sahiptir ve yalnizca S. sanguinis tizerinde etkilidir. Mutasinler, S.
mutans bakterisinin basarili kolonizasyonunun rekabet giiciinii ve biyofilmde gelisme
yetenegini artirabilir (Senadheera ve Cvitkovitch 2008).

Ayrica Streptococcus salivarius énemli bir oral probiyotiktir ve salivarisin A (SalA)
gibi bakteriyosin {iretimi Streptococcus pyogenes bakterisini giiglii bir sekilde inhibe eder. Bu
nedenle bazi suglar tarafindan ifade edilen bakteriyosinler, biyofilmde yasayan diger suslari
biiylik 6l¢iide etkilemektedir.

1.3.2. “Quorum sensing”

“Quorum sensing”, bakteri yogunlugundaki ve ¢evredeki ortamdaki degisikliklere yanit
olarak bir veya daha fazla maddenin (otoindiikleyici, Al) kendiliginden salgilanmasidir; yani
bakteriler hiicre tiirleri yeter sayisina, koloni sayisina veya bakteri ¢esidi gibi belirli bir esige
gore davranisini diizenlemek i¢in gen ifadesini baslatir (Huang ve dig., 2011).

Bir furonosil borat esteri olan Al-2 QS molekiilii ¢oklu tiir biyofilmlerinde dnemli bir
sinyal molekiiliidiir. AI-2, biyofilm olusumu ve olgunlagsmasinda belirleyici bir destekleyici rol
oynar. Al-2'yi eksprese eden luxS geni, S. mutans, Streptococcus gordonii, Streptococcus
oralis, P. gingivalis, A. actinomycetemcomitans ve diger oral mikroorganizmalar dahil olmak
tizere birgok bakteri tlirli arasinda korunmustur. AI-2 ayrica oral streptokoklar ve
Actinomycetes'in karisik biyofilm olusturmasina da aracilik edebilir. Biyofilm olusumu oral
streptokoklar tarafindan iiretilen AI-2'ye baglhdir. Ornegin, oral streptokoklarda luxS geninde
bir mutasyon ifade eden bakteriler Al-2'yi ifade edemez, bu da oral streptokoklar ile
aktinomisetler arasinda iletisimin basarisiz olmasina neden olur (Rickard ve dig., 2006).

Ozet olarak, oral mikrobiyomdaki mikroorganizmalar, dagilimlarinin yogunluguna gére
genlerinin ifadesini degistirebilir ve birbirleriyle iletisim kurabilirler. “Quorum sensing” veya
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cogunlugu algilama otoindiiktérler denilen kimyasal molekiiller ve bunlarin reseptorleri
arasindaki etkilesimlere dayanmaktadir. Yerel ortamdaki otoindiiktor konsantrasyonunun esik
konsantrasyonuna ulasmasi1 durumunda, hiicrelerin boliinmesi ve farklilasmasiyla ilgili olan ve
tiretiminden sorumlu olan bakteriyosinler gibi viriilansla ilgili gen ekspresyonunun

indiiklenmesine veya glikosiltransferazlar gibi enzimlerin iiretimine neden olur (Wu ve Luo,
2021).

1.3.3. Yetkinlik uyarici peptit (Competence-stimulating peptide -CSP)

Yetkinlik uyarici peptidin (CSP), hiicre i¢i sinyal molekiilleri olan ve sert ¢evresel
faktorler nedeniyle iiretilen alarmonlar indiikleyebildigi ve stresli kosullar altinda hiicresel
intiharin tetiklenmesi de dahil olmak iizere bir popiilasyonda karmasik mesajlar iletebildigini
gostermistir. CSP, bakterileri yetkinlige tesvik eden kii¢tlik bir molekiildiir ve daha sonra bakteri
ekzojen DNA elde ederek genetik bilgiyi degistirebilir (Petersen ve dig., 2004).

S. mutans genellikle biyofilmlerdeki mine yiizeylerinde yetisir ve genellikle insanlarda
dis ¢iirtiklerinin ana etiyolojik ajani olarak kabul edilir. Candida albicans ayni zamanda S.
mutans'in C. albicans ile etkilesime girdigi insan dis ¢iiriiklerinde de yaygin olarak bulunur. S.
mutans, C. albicans'tan fiziksel olarak ayrilsa bile, C. albicans'in ortak kiiltiirlerde germ tiipleri
tiretme yetenegini inhibe eder. S. mutans'in erken biiylime asamalarinda salgilanan QS
molekiilii CSP’nin, C. albicans germ tiiplerinin olusumunu engelledigi gosterilmistir (Petersen
ve dig., 2004).

1.3.4. Hidrojen Peroksit (H202) Uretimi

Mikroorganizmalarin dental biyofilmlerdeki ti¢iincii bir mekanizmasi hidrojen peroksit
(H2032) tiretimidir. Dental biyofilmlerde S. mutans, S. sanguinis'in hidrojen peroksit (H202)
tiretme yetenegini inhibe eder. Normalde S. sanguinis tarafindan iretilen H.O> S. mutans
gelisimini inhibe ederken, S. mutans’in belli bir konsantrasyon {izerindeki hidrojen peroksitin
tiretimini inhibe etmesiyle biyofilmdeki baskin tiir dengesi degisir (Kreth ve dig., 2005).

3. SONUCLAR VE DEGERLENDIRME

Streptococcus  spp., Fusobacterium  nucleatum, Porphyromonas gingivalis,
Aggregatibacter actinomycetemcomitans, Prevotella intermedia, Tannerella forsythia,
Peptostreptococcus micros ve Campylobacter rectus gibi anahtar patojenler, cesitli
organik/inorganik bilesenlerle birlikte dental biyofilmin gelisimini ve korunmasini destekler.
Erken kolonize olan tiirler yer isgal ederek daha sonra kolonize olabilecek diger organizmalarla
rekabette avantaj kazanir. Ikincil kolonizasyonda yer alan organizmalar ise mikroorganizmalar
arasinda koordinasyon saglama 6zelligi nedeniyle dis biyofilmlerinde 6énemli bir rol oynarlar.
Mikrobiyotanin dogal dengesindeki zararli degisiklik sonucu olusan biyofilmler, ¢iiriik, peri-
implantitis, periodontitis, kok kanali enfeksiyonlari, pulpitis, kandidiyazis, protez stomatiti ve
yumusak doku enfeksiyonlar1 gibi agiz hastaliklarima yol acabilir. Agiz ekosistemindeki
mikroorganizma etkilesimlerinin aydinlatilmasi ile bu hastaliklar1 kontrol etmek ve dnlemek
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icin bakteriler arasi antagonizmadan yararlanilabilir. Calismamizda biyofilm etkilesim
mekanizmalarinin 6zetlenmesi hedeflenmistir.
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AN ANALOG CIRCUIT MODEL FOR SOLVING A CLASS OF NONSMOOTH
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This paper is a novel approach to addressing nonsmooth optimization problems featuring both
nonlinear inequality and linear equality constraints. Our proposed model, a singular layer
recurrent neural network, derives its foundation from a differential inclusion framework. This
model seamlessly integrates steepest descent and gradient projection methods, demonstrating a
unique synthesis of optimization techniques. The introduced differential inclusion guarantees
that any solution trajectory converges globally to the optimal solution set for the corresponding
optimization problem. In contrast to existing models tackling nonsmooth optimization, our
newly devised model distinguishes itself by lacking a penalty parameter in its structure and
boasting a straightforward architecture. Furthermore, the equilibrium point of the proposed
neural network aligns with the optimal solution of the original optimization problem.

Keywords: neural network, nonsmooth optimization, differential inclusion, stability.

1. INTRODUCTION
Consider the following general nonsmooth convex optimization problem:

min f(x), gi(x) <0,Ax=b i=1,--,m, @
XERM

where x € R™ is the vector of the decision variables, and f:R™ — R is a locally Lipschitz
function, and g(x) = max{g;(x), i = 1,---,m} is convex. A € R™", (m < n) is a full row
rank matrix, b = (by, -+, by,) € R™. Assume Q; = {x € R", g(x) < 0},Q, = {x e R", Ax =
b}, and Q = Q; N Q,. We can rewrite (1), by the following optimization problem:

irel%%r}l f(x), glx) <0,Ax = b. 2

In this paper, we propose a one-layer recurrent neural network to solve a class of nonlinear
nonsmooth optimization problems with nonlinear inequality and linear equality constraints.

The objective function can be nonconvex, however, it must be convex over the region £2,. The
model is based on a differential inclusion and applies gradient projection and the steepest
descent approaches in its structure. We show the global convergence of the proposed neural
network and the stability of the dynamical system. In the structure of the new model, there is
not any penalty parameter, therefore starting with any initial state, the solution trajectory of the
designed differential inclusion converges to an element of the optimal solution set of the
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corresponding optimization problem. In the remainder of the paper, the neural network model
for solving optimization problem (2) is constructed, the stability and global convergence of the
proposed neural network are investigated.

2. RESEARCH AND FINDINGS
2.1. The proposed circuit model

For solving nonlinear programming problem (2), we propose a one-layer recurrent neural
network model, with the following dynamical inclusion:

() € —AT (Ax — b) + (I — P)(¥ (g (0)[0f (x) — ag (0] — of (x)), (3)

where

1, x>0
Y(x)=41[0,1], x =0,
0, x <0

and df (x), and dg(x) are Clarke subdifferentials of f, and g, at x, and P = AT (447)A.
The neural network (3) can be realized by a generalized circuit. To find more details of the
generalized circuit, readers can refer to [1,2,3]. Now, a generalized circuit implementation of
neural network (3) is proposed for a simple optimization problem as follows:

(Jrcnixn)f(xpxz): g (x1,x3) £ 0, ay1x; + a13%; = by,a31 X1 + Apx; = by . (4)
1,42

If we define W = ¥ (g (x))[0f (x) — dg (x)] — 9f (x), then we can simulate the
implementation of W as the block diagram in Fig. 1. Moreover, the architecture of neural
network (3) for the optimization problem (4) is shown in Fig. 2, where

(kll kZ)T = Ax - b) [eij] all alz)'

=I=-pPA= (‘121 azo

2X2

|
aix)

g(x)

af(x)
|

Fig.1. Block diagram of W by circuits.
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Fig. 2. Schematic block diagram of neural network (3).

2.2. Convergence analysis

Now, we analyze the global convergence and stability of neural network (3). At first, we show
that for any initial point, even if it is chosen from outside of the feasible region 2, the state of
neural network (3) will converge to 2, = {x € n|Ax = b}. Then, the stability of neural
network (3) and its global convergence to an optimal solution of problem (2) are explained.

Theorem 1 [4]. For neural network (3), there exists at least one local solution x(t) for any
initial point x (0) = x, € R". Moreover, x(t) is exponentially convergentto 2 = {x €
n|Ax = b},andx (t) € 2,,forallt = 0, whenx, € 2,.

Assumption 1. One of the following assumptions holds:

(@) There exists at least one optimal solution of problem (2) at the interior of the region Q1.
(b) g is strictly convex over Q1.

Theorem 2 [4]. Let Assumption 1 holds. A solution x* of problem (2) is an optimal solution
if and only if it is an equilibrium point of neural network (3).

Theorem 3 [4]. Suppose that x, € R", Assumption 1 holds and 2*, the set of optimal

solutions of (2) is bounded, then the solution trajectory x(t) of neural network (3) with the
initial solution

x (0) = x, is convergent to a member of Q*.
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Fig.3. The proposed analog circuit to implement recurrent neural network (3).

s

3. CONCLUSION

A new one-layer recurrent neural network is proposed to solve nonsmooth optimization
problems with a nonsmooth and nonconvex objective function. The global convergence to an
element of the optimal solution set and the stability of the proposed model were investigated.
The optimal solution of the original optimization problem is equivalent to the equilibrium point
of the proposed neural network.
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ABSTRACT

This article is about the base complement in B;. The complement method consists of the course
of operations around the centroid. The centroid is played an important role in the encoding of
numbers. Some of the numbers are smaller than the centroid and some are larger than the
centroid. Thus subtraction of any number is implemented by adding its complement. The
concept of caryy comes into play when numbers smaller than the centroid are subtracted from
numbers larger than the centroid. The pairs of mutually additive inverse numbers are called
complements. Changing the sign of any number is encoded by generating its complement,
which can be with a very simple and useful known algorithm. This method is widely used in
digital computing.

The base complement of an n — digit numbery in base r is defined asr™ -y. In practice,
the base complementis (™ -1) — y.

All these calculations were made in B,. The study is about the role of the centroid concept

in B3. The digit value of a number in the ternary system is redefined. The new definition

radix and diminished radix complement is also updated for this definition. This situation
enriched the coding. Any number is written 0 and 1 in B,. This number is expressed —1,

0 and 1in B3. The expression of a number as —1, 0 and 1 offers new gains in the coding

and processing of data. The preliminary approaches in the study are presented noteworthy

cases in the evaluation of approaches in numeric and alphanumeric expressions. Initial
statements are given on innovations in coding and operations.

Keywords : base, complement, radix, , diminished, coding.

1. INTRODUCTION
In B2, there are two main types of complements for any number system and they are

i.  Base complement
ii. (Base-1) complement
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Base complement (Base-1) complement

First method of base complement operation addition is given number proceeds as follow:

If there are any zeros from right to left of the number, the first non-zero digit after the zeros is
subtracted from the base r. The other digits are subtracted from base-1 respectively.

Example: If number is —abcd0 and base is r, then

r—d=e
r-—-c=f
r=-1)-b=g
(r=1)—a=h

The complement of base » number —abcdO0 is hgfeO.

Second method of base (r — 1) complement is given number proceeds as follow:

If r is the base, then (base — 1) value is (r — 1). Therefore (r — 1)’s complement is:
r-Dr-1Dr-1)r—-1)— abcd0 = ---
Leta > 1beanintegerandco,cCi,...,Ch€{0,...,a — 1}forn € Z*. Any k € Z iswritten
uniquely in the form
k=" ca',wheren €Z*.

Here a is the base and co, Cy,. .., Cn are the digits.

Definition 1.1. The integer k is called a centroid with coefficient b in base a if k = ba® for

constant integers a, b, where s € Z*.

Here the integer a is called the base of the centroid and the integer s is called the period p(a)
of the centroid. The period of elements with the same number of digits is considered as the

positive integer s. The set of these elements is called the centroid set and is denoted by Cg_ (k).
The number of elements in Cg_(k) is denoted by |Cp_ (k)|. The number of coefficients of integer
k written in base a is denoted by d , (k).With this notation, we have

Cp, (k) = {c € Z"|dp, (k) = dp,(O)}.

Inour study,a = 3 and b = 1 are taken since the ternary number system is used in [3].
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The following theorem is given without proof in [3].
Theorem 1.2. Leta > 1 be aninteger and co, Cy,...,cn € {—1,0, 1}forn € Z*. Anyk €Z
is written uniquely in the form
_y" j +
k= X, ,cia’, wheren €Z*,
If any number is written using this theorem, this number is called to be written in base Bs.

It is denoted by

k= (-)g,
The values and complements of some numbers are given in base B, and base B; at in the table
below.
Number B, Complement of B, Bj
0 00 1010 00
1 01 1001 01
2 10 1000 1-1
3 11 111 10
4 100 110 11
5 101 101 1-1-1
6 110 110 1-10
7 111 111 1-11
8 1000 10 10-1
9 1001 01 100
10 1010 00 101
11 1011 111001 11-1
12 1100 1011000 110
13 1101 1010111 111
14 1110 1010110 1-1-1-1
15 1111 1010101 1-1-10
16 10000 1010100 1-1-11
17 10001 1000011 1-10-1
18 10010 1000010 1-100
19 10011 1000001 1-101
20 10100 1010000 1-11-1
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21 10101 1001111 1-110
22 10110 1001110 1-111
23 10111 1001101 10-1-1
24 11000 1001100 10-10
25 11001 1001011 10-11
26 11010 1001010 100-1
27 11011 1001001 1000
28 11100 1001000 1001
29 11101 1000111 101-1
30 11110 1000110 1010
31 11111 1000101 1011
32 | 100000 1000100 11-1-1
33 | 100001 1000011 11-10
34 | 100010 1000010 11-11
35 | 100011 1000001 110-1
36 | 100100 1000000 1100
37 |100101 111111 11011
38 | 100110 111110 111-1
39 | 100111 111101 1110
40 | 101000 111100 1111
41 | 101001 111011 1-1-1-1-1

Proposition 1.3. Let x € Cg_ (k)be a centroid. If x € Cg_(k) then
co, Cy,..., Cn € {0, 1}.
Proof. If x € Cp, (k) then
x = Z?zo c;a', wheren € Z*.
x = (¢ ... C1C0) s
For0<i<n-1,¢; =0 andc, = 1. Because,

x = a™.
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Proposition 1.4. Let Cp (k) be a centroid and x € Cp_ (k). If x = a® then The number of

digitsof x is s.

2. COMPLEMENT OF BASE IN Bs

In B3, the complements of a number are base + 1 complement, base complement and

base — 1 complement.

The definition of base + 1 a number is a® 4+ 1. The base + 1 complementof x isa® + 1 —

x =Y. The base complement of x isa® — x = y. And The base — 1 complement of x is
a® — 1 —x =y, where s is the number of digits.

(g,
\

(Base +1) complement

Base complement

(Base-1) complement

Number B Complement of Bj
(Base +1) Base (Base-1)

complement complement | complement
0 00 110 101 100
1 01 101 100 10-1
2 1-1 100 10-1 1-11
3 10 10-1 1-11 1-10
4 11 1-11 1-10 1-1-1
5 1-1-1 1-10 1-1-1 011
6 1-10 1-1-1 011 010
7 1-11 011 010 01-1
8 10-1 010 01-1 001
9 100 01-1 001 000
10 101 10101 10100 | 1010-1
11 11-1 10100 1010-1 | 101-11
12 110 1010-1 101-11 | 101-10
13 111 101-11 101-10 | 101-1-1
14 1-1-1-1 101-10 101-1-1 | 10011
15 1-1-10 101-1-1 10011 10010
16 1-1-11 10011 10010 | 1001-1
17 1-10-1 10010 1001-1 | 10001
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18 1-100 1001-1 10001 | 10000
19 1-101 10001 10000 | 1000-1
20 1-11-1 10000 1000-1 | 100-11

These digit complements, respectively, follow one another like the rungs of a staircase.

Lemma 2.1. Between the digit complements of any integer, the following holds.

If the base + 1 complementof x isa®+1—x =y, then

i. The base complementof xisa® —x =y —1.

ii. The base —1 complementofxisa®—-1—-—x=y—2.

Proof. The proof of the lemma is clear.

3. RESULTS AND CONCLUSIONS

Logic B; offers new approaches to the coding system. Some of the rules logic are still open

problems.
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ABSTRACT

In this study, ideal and regular matrices are discussed. Ideal theory is very important in
commutative rings. The new definition of poloid and the concept of ideal on these sets are
brought together in this paper. Studies are shown that the concept of poloid is introduced with
the addition of the property P4 (A = BP = PC) on the monoid. This concept created new

requirements for existing operations on matrices and division (%). The current studies have

shown that the definition of poloid is necessary. Matrices and multiplication of matrices are the
best examples of the concept of poloid. In matrices, every element is not invertible. Therefore,
every element is not commutative. The property P4 exhibits the new situation in this respect.
The study is about this exact subject. We are combined sets, arithmetic operations and poloid
property in this study. The concepts, theorems and properties defined on commutative rings
are discussed. The new concepts, theorems, lemmas and properties are given. The case of the
property P4, which is similar to the commutative property (BP = PB), on ideals is analyzed, In
this study, the new approaches to the concepts of regular matrices and ideals are presented.
Ideals are related to algebraic structures. In this respect, ideals are similar to poloids. Thus, this
situation helps to compare the structures. The presence or absence of common properties of
these two algebraic structures are constituted other aspects of the study. The study is enriched
with examples. Some connections of the two ideas are emphasized.

Keywords : ideal, matrices, poloids, ring.
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1. INTRODUCTION

The definition of the ideal was first introduced in 1871. The German mathematician Richard
Dedekind is the definer and developer of the definition of ideal. He is combined properties of
arithmetic operations with properties of sets.

The applications of commutative algebra also determine the areas application of ideals.
Let (H,*°) be an arbitrary ring. The subset | — H satisfying the following two conditions is

called the left ideal of H .

i.  (1,%) issubgroup of (H,*).

ii. Forany heH andany xel, hxel.
If xhel then I called the right ideal of H . If I is both a right and a left ideal, it is called
the ideal. Thatis, if H isa commutative ring, then the | right and left ideal are equivalent.
Let F isafield and the set of regular

matrices over F is denoted by M, (F)= {[aij]n‘aij eF,nell *}. The transpose of
AeM, (F) is denoted by A".

Lemma1.1. Let A,BeM, (F). Then, the solution of the linear matrix equation XA=B is
B")
A

Proposition 1.2. Let A,Be M, (F). If the factors of matrix Ais BA and the factors of
matrix Bis AB, then

. . A .
i.  The rational matrix B Is equal to matrix A,.

. : AL |
(i) The rational matrix B is equal to matrix E” .
1

Theorem 1.3. Let A,B,X e M, (F)and X unknowns matrix. Then, in the
solution of the equation AX =B, there are regular matrices A=B,A,, B=B,B, suchas B, ,

. . By . : :
B,and A,, and the rational matrix —2 is the solution of the equation AX = B. This solution is

. . B
equal to the rational matrix K .

Definition 1.4. A group is a set P equipped with a binary operation o:PxP — P that
associates an element aob e P to every pair of elementsa,b € P, and having the following

properties: is associative, has an identity element e € P, and every element in P is invertible.
More explicitly, this means that the following equations hold for all a,b,ceP:

P1. ac(boc)=(acbh)oc (associativity).
P2. ace=eoa=a (associativity).
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P3. For every ac P, thereissome a™ € P suchthat aca™ =a'ca=e (inverse).
P4. For every a e P, there is some b,c,d € P such that boc=cod =a (escort).

A set P together with an operation o: Px P — P and an element e satisfying only ¢ onditions
(P1), (P2), (P3) and (P4) is called a poloid [1].

The study of John and Vijay is about the principles of the left ideals of Ae M (F). The

property of the authors is given below without proof.
Proposition 1.5. The row space of each matrix in the principal left ideal generated by a

matrix M, (F)is contained in the row space of F [2].

We gave that each element of a poloid is a generator in 2023 the paper [3].
Klaus, Shapiro did the sdudy on the classification of matrices in terms of content and type [4].
2. IDEALS AND REGULAR MATRICES

The following is given in this section.
i.  The any element of the poloid is written in terms of the other elements.
ii.  The elements of a poloid generate a poloid.
iii.  Ifanideal is compared with a poloid, the poloid enhances the ideal.

The following theorem is given without proof.
Theorem 2.1. If (H,*,°) is an arbitrary ring and (H,°) is a poloid, then . For every

heH , there is some b,c,d e H such that boc=cod =h.

Definition 2.2. Let (H,*,°) be an arbitrary ring and (H,°) be a poloid. Every subset | < H
is called an ideal escort.

Any element is embedded in any other element in a poloid.
Proposition 2.3. Let (H,*,°) be an arbitrary ring and (H,°) be a poloid. Any ideal escort is

also a right, left ideal.

Proof. Let | < H be an ideal escort. Any element a of | iswriten by a=hx, a=yh
where heH,x,yel by Lemma 1.1, Theorem 1.3. and Theorem 2.1.

The contradiction expression of the proposition is not true. Because, the condition comutative
IS necessary.

3. RESULTS AND CONCLUSIONS

The concepts of ideal and poloid are discussed on the process. Some results common to both
concepts are obtained. The poloid concept made a new contribution to ring theory in this
study. This direction is revealed many open problems in the subjects.
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ABSTRACT

This study is about division in matrices and eigenvalues-eigenvectors. The concept of
eigenvalues-eigenvectors in the literature is discussed. The status of division operation on these
concepts is analyzed. The eigenvalues and eigenvectors of the elements forming the division
are compared with the result. The matrix resulting and the resulting difference are investigated.
The eigenvalues-eigenvectors of the constituent matrices the division and the eigenvalues-
eigenvectors obtained from the result matrix are examined. The brief literature review of the
study is written and the summary history of this study is added in the first section. The theorems
related to the subject are listed. Some applications related to this topic are given. The
preliminary information that will form the second part is given. The new developments and
findings are investigated in the next section. The changes of known definitions, theorems and
lemmas are observed. If there are unprotected cases, examples are given for these situations.
The new contributions on the parallel cases of matrix product and scalar product in the
eigenvalue definition are investigated. The important hints that will contribute to
transformations are obtained. The concept of rotation in the planes in the studies is concluded
carried to higher dimensions with this contribution. The rotation in the plane is realized only in
two directions. There is no direction limit in dimension 3. This situation covers matrices larger
than order 3. The computation of parallel states corresponding to the same eigenvalue is
expected to be of new interest. In short, the study marks the beginning of innovations between

multiplication-division and eigenvalue-eigenvector.

Keywords : division, eigenvalues, eigenvectors, multiplication.

1. INTRODUCTION
Eigenvalues and eigenvectors are the foundation of matrix algebra, systematic structures and
geometry. In the 18th century, Leonhard Euler realized that rotation and Joseph-Louis Lagrange

realized that the principal axes of momentum and inertia are eigenvectors. Augustin-Louis
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Cauchy established and generalized the relation between quadratic equations and surfaces in the
year 1800. This subject is the subject of study of many famous mathematicians and practitioners
until today. They are Charles Hermite, Francesco Brioschi, Joseph Liouville and David Hilbert.

Eigenvalues and eigenvectors are very useful in the motion of solids, sound, image and
structure of atomic. They are also used in navigation systems today.

Eigenvectors are the structure vector of parallel. There is the data matrix and vectors on one
side of the equation. There are parallel vectors on the other side of the equation.

Let F is a field. The set of matrices over F is denoted by M, (F)= {[aij]n‘aij eF,nell *}

and the set of regular matrices over F is denoted by
Rn(F):{[aij]n‘aij eF,nel] +}.

Let AeM,(F). The trace of a square matrix A is the number obtained by summing the
diagonal entries of A. It is denoted by Tr(A). That is,

Tr(A)=>a;.
i=1
The transpose of Ae M, (F) is denoted by A" .

Mathematically, G, is an eigenvector and 4 the corresponding eigenvalue of a transformation
T if the equation T (0,)=A0,, then, T and U, can be represented relative to that basis by a

matrix A— a two-dimensional array—and respectively a column vector G,—a one-
dimensional vertical array.
Computing eigenvalues and eigenvectors of matrices:

Al, = AU, = Al, — A, =0

(A-Al,)d, =0
r(A) k-1 0 - 0
tr(A’)  tr(A) k-2 -+ 0
pA(/l):Zn:}L”‘k (—1)k 7%, where ;(‘;\z% : : R
0 r(AY) (A7) 1
tr(AY)  tr(A) - tr(A)

Lemma1.1. Let A,BeM,(F). Then, the solution of the linear matrix equation XA=B is
T
BT
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Proposition 1.2. Let A,Be M, (F). If the factors of matrix Ais BA and the factors of
matrix Bis AB, then

. . . A. .
il.  The rational matrix B Is equal to matrix A,.

.. : . A -
(i) The rational matrix B Is equal to matrix E” .
1

Theorem 1.3. Let A,B,X e M, (F)and X unknowns matrix. Then, in the
solution of the equation AX =B, there are regular matrices A=B,A,, B=B,B, suchas B, ,

B,and A,, and the rational matrix —2 is the solution of the equation AX = B. This solution is

. . B
equal to the rational matrix K .

The information given so up to this point is the data studied. The subject of embedding another matrix
in a regular matrix is interesting.

2. FRACTION MATRICES AND EIGENVALUES-EIGENVECTORS

This section is about the eigenvalues and eigenvectors of matrices A and B and the
eigenvalues of the fraction matrix B Any regular matrix is written as the division of two

regular matrices of the same order. That is,

A:%:E,where A,B,CeR (F).
B B

Proposition 2. 1. Let A,Be R (F). The order of the fraction matrices S and % Isn.

.. . . . A
Lemma2.2. Let A,BeM, (F). The characteristic polynomials of the fraction matrices —

and E are
A

n

i pa(2)=2 A (D) Ak

B k=0
i pg(A)=Y A" (1) 45
A k=0 A

The degrees of two characteristic polynomials p, (1) and pg(4) are n.
B A

Proposition 2. 3. If the characteristic polynomials of the fraction matrices 2 IS P, (l) then
B
Pa(4)=p, (4),where B =AB,.
B B
Proof. The proof of the Proposition is clear by the simplification properties.
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Theorem 2.4. If A,B,C e M, (F), then the following are equal.
i pa(A)=D 2" (1) 1
k=0

i, pBA(z)zzn:z”*k(—nk 275

B k=0 B

iii. pg(ﬂ)zzn:ﬂ”"‘ (—1)k ZE’ where %: A.
= -

B

Theorem 2.5. Forany A,B,CeR, (F) If BA=C, then
Ps(2)=P, v (4).
5

Proof. If BA=C,then & :[%}T by Lemma 1.1. And
Ps(4)=p, . (4).
=)

. A . . .
Theorem 2.6. If a matrix B has an eigenvalue A and an eigenvector G,. Then there is

amatrix B, suchthat eigenvalue 4 and eigenvector U, are eigenvalue and eigenvector

.
belong matrix —.
Bl

Proof. If then

w | >
Cl
<

=20,

=
Il

N
=

0 -1 e 2
A,

LU, =1

o | =
Ncl

. A . . .
Theorem 2.7. If a matrix B has an eigenvalue 4 and an eigenvector G,. Then there is

amatrix A, such that eigenvalue 4 and eigenvector U, are eigenvalue and eigenvector

belong matrix A .

Proof. If

w|:>

u, =AU, then
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Theorem 2.8. Let AB=C. If Al, =AU, hen

3. RESULTS AND CONCLUSIONS

New approximations are given using some properties arising from the division of matrices. The

study expresses that there are many properties of characteristic polynomials beyond the given
lemmas and theorems.
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ABSTRACT

Worldwide usage of the herbicide thiobencarb in the agriculture sector causes serious
degradation of the environment. It has negative effects on non-target biota in addition to posing
an ecological danger. The goal of the study was to investigate the thiobencarb-related
biochemical toxicity in Allium cepa, a well-known model organism. Three experimental groups
were formed from Allium cepa bulbs treated with 1.5 mg/L thiobencarb, 3.00 mg/L thiobencarb
and 6.0 mg/L thiobencarb in addition to the control group received tap water throughout the 3-
day experimental period. The activities of antioxidant enzymes [superoxide dismutase (SOD)
and catalase (CAT)] and malondialdehyde (MDA) content were analyzed using the adventitious
roots emerged from disk stems. In addition, fresh leaves were utilized to detect chlorophyll a
(chl @) and chlorophyll b (chl b) levels. Photosynthetic pigment amounts reduced with
increasing doses of the herbicide. On the other hand, thiobencarb induced significant increases
in antioxidant enzyme activities as well as MDA level dose-dependently. Our study reveals that
thiobencarb provokes oxidative stress and loss of photosynthetic pigment, perhaps providing a
strategy to elucidate the recovery pathway in future studies.

Keywords: Allium cepa, antioxidant enzymes, chlorophyll, oxidative stress, thiobencarb.

1. INTRODUCTION

Pesticides are effective weapons for eradicating disease-carrying organisms and epidemics [1].
In the agriculture industry, pesticide contamination is frequent. Both beneficial creatures and
humans may suffer harm from it. Pesticides move across the watershed after being administered
to a field, and their effects may not always be felt close to the treatment site [2]. In 2019, the
global pesticide market share that came from the sale of herbicides was almost 52%. Herbicide
usage has generally made it possible to suppress weeds and significantly raise agricultural
yields. However, there are still several obstacles in the way of developing efficient target-based
herbicides, even with recent technology advancements [3].
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In addition to their known or suspected carcinogenic or mutagenic effects, carbamates have
cumulative effects on the human body that lead to neurological, hormonal and reproductive
issues [1]. A thiocarbamate herbicide called thiobencarb  (S-4-chlorobenzyl
diethyldithiocarbamate) works by inhibiting the production of very long-chain fatty acids,
which suppress the growth of broadleaf weeds [4]. In fact, the main inhibitory way of this kind
of pesticides occurs via acetylcholinesterase inhibition [5]. Although Graminaceous weeds are
the main targets thiobencarb, it can be hazardous to several non-target species both acutely and
over time [6]. The substance is categorized as having minimal acute toxicity in humans (Group
D). Tap water and rice field water have been found to contain the herbicide due to its widespread
use. Consequently, there is an urgent need to remove thiobencarb from affected areas [7].

Oxidative stress is the outcome of a conflict in a biological system between the antioxidant
defense systems and the production of radical molecules, including reactive oxygen species
(ROS). The integrity and proper operation of all cellular components, particularly cell
membranes, are jeopardized by oxidative imbalance within the cell [8]. Significant markers of
oxidative stress include upheavals in antioxidant enzyme activities or breaks in membrane
integrity [9]. The pigments chlorophyll a, which is found in the reaction centers, and chlorophyll
b, which is one-third that of chlorophyll a, are absolutely necessary for photosynthesis.
Chlorophyll pigment changes are a crucial criterion for assessing how plants react to different
stressors [10].

Here, in the current study, it was aimed to investigate the thiobencarb-induced biochemical
toxicity in Allium cepa L., a commonly-used bioindicator of toxicity. Superoxide dismutase
(SOD) and catalase (CAT) activities and malondialdehyde (MDA) amount were used to
evaluate the oxidative stress status of the cells, while chlorophyl a and chlorophyll b pigment
levels served as other biochemical markers of toxicity.

2. MATERIALS & METHODS

The bulbs of onion (A. cepa), purchased from a local market in Giresun/Tiirkiye, were cleaned
with a wet filter paper in the laboratory. Following the size classification of the bulbs, the roots
and the outermost leaves of identically sized bulbs were removed. Four different groups each
containing 10 members, were treated with tap water, 1.5 mg/L thiobencarb, 3.0 mg/L
thiobencarb and 6.00 mg/L thiobencarb, respectively (Table 1). Merck Thiobencarb (with
28249-77-6 CAS number) chemical stock was utilized to prepare thiobencarb solutions.
Preliminary studies were performed to decide the concentrations. The experimental setup in
which the solutions were refreshed every day was continued for a total of 3 days at room
temperature. The lights were not turned on during the experiment. The bulbs were brought into
contact with the solutions to allow onion roots to emerge.
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Table 1. Experimental organization of groups and applications.

Groups Application

C (Control) Tap water

TB1 1.5 mg/L thiobencarb
TB2 3.0 mg/L thiobencarb
TB3 6.0 mg/L thiobencarb

In MDA analysis, to extract the supernatant, freshly collected roots were homogenized with
trichloroacetic acid and centrifuged. Trichloroacetic acid, thiobarbituric acid and supernatant
were allowed to react at boiling temperature. The absorbance of the colored compound formed
was measured spectrophotometrically at 532 nm [11].

Sodium phosphate buffer was employed to extract the CAT and SOD enzymes [12]. Enzyme
containing fractions were utilized to spectrophotometric measurement of enzyme activities.
Following the addition of the extract, the reduction of nitro blue tetrazolium was measured at
560 nm to determine SOD activity [13]. Enzymatically eliminated hydrogen peroxide was
measured at 240 nm to determine CAT activity [14]. The absorbance of acetone-extracted
chlorophyll pigments was measured and quantified at 645 and 663 nm [15,16].

Data were processed with SPSS software in terms of One-way ANOVA and Duncan’s test to
determine statistical significance between means. Mean =+ standard deviation order was used to
present the results.

3. RESULTS & DISCUSSION

Table 2 displays the alterations in biochemical parameters brought about by the herbicide
thiobencarb. Thiobencarb was given to the TB1 group at the lowest dose and to the TB3 group
at the highest dose. Antioxidant enzyme activities of all thiobencarb-treated groups were higher
than those of their controls. With increasing herbicide dosages, there was a corresponding
increase in SOD and CAT activity. The SOD and CAT activities in the TB3 group, which
received the highest dose of thiobencarb, were 1.49 and 2.22 times the activities in the control
group, respectively. Both of the enzymes are extremely conserved and scavenges ROS
effectively [17]. Radical superoxide anions are transformed into hydrogen peroxide by SOD. It
is one of the cornerstones of antioxidant defense [18]. When exposed to environmental stresses,
the other antioxidant enzyme, CAT, transforms millions of hydrogen peroxide radicals into
water and oxygen molecules [19]. An et al. [4] reported a thiobencarb-related decrease in the
MRNA amounts of SOD and CAT because of ROS accumulation. This result does not coincide
with our findings. Even though the applied herbicide may have decreased the mRNA levels of
the enzymes, enzyme activities continued to elevate with increasing thiobencarb
concentrations. Carbaryl, another carbamate pesticide, increased the activities of both enzymes
in Cantareus apertus [20]. In the study of Rai and Sharma [21], carbofuran, also a carbamate,
induced an elevation in the activities of SOD and CAT enzymes in rat brain.
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One of the end products of polyunsaturated fatty acid peroxidation in the cells is MDA. An
increase in free radicals induces overproduction of MDA [22]. ROS may harm DNA, proteins,
and other biological components when they are produced in excess of what the related
scavenging mechanism can handle. They can also prevent crops from synthesizing chlorophyll
and induce membrane lipid peroxidation [23]. Dramatic increases in MDA levels were observed
of all groups compared to the control group (Table 2). Similar to antioxidant enzyme activity,
the effect was dose-dependent. The highest MDA level was observed in the group exposed to
the highest thiobencarb dose. Our study showed that despite the acceleration in the activity of
antioxidant enzymes in the adventitious root cells of onion plants, thiobencarb application still
damaged cellular membranes. Our data were in line with numerous studies showing membrane
disruptive effects of herbicides with increased lipid peroxidation [24-26]. Tiitlincii et al. [27]
indicated the methiocarb, a carbamate, posed biochemical toxicity in A. cepa. The results
showed that carbamates generated MDA buildup in A. cepa root cells in addition to increases
in SOD and CAT activity.

Chlorophylls, the primary chloroplastidic pigments, are responsible for absorbing solar
radiation, which is then converted into chemical energy (ATP and NADPH) during the process
of photosynthesis. While chlorophyll a is directly engaged in the photochemical process,
accessory pigments, such as chlorophyll b and carotenoids, aid in light absorption and energy
transmission to the reaction centers [28]. In comparison to the control group, thiobencarb
treatments reduced the amounts of chlorophyll a and chlorophyll b in all groups (Table 2). The
severity of reduction in pigments increased with rising herbicide doses. In this case, the
thiobencarb herbicide not only caused biochemical toxicity in the roots but was also transported
to the upper parts of the plant, where it reduced pigment synthesis. Therefore, inhibition of
photosynthetic pigment biosynthesis was among the targets of thiobencarb in plants. Britton et
al. [29] suggested that herbicide treatments both inhibit the production of new pigments and
leads to the elimination of available chlorophyll pigments. Okmen et al. [30] demonstrated that
pigment levels, including chlorophyll a, were repressed due to high herbicide concentrations.
Although over 2 mg/l thiobencarb exposure has been shown to cause a significant reduction in
chlorophyll a (chl a) content in Nostoc muscorum [31], in our study, even 1.5 mg/L thiobencarb
treatment was sufficient to reduce chlorophyll levels in A. cepa.

Table 2. Thiobencarb herbicide-provoked chances in biochemical parameters.

Groups MDA SOD CAT Chlorophyll a Chlorophyll b
(uM/g FW) (U/mg FW) (OD240 nm min/g (mg/g FW) (mg/g FW)
FW
C (Control) 4.78+0.28¢ 63.3+0.58¢ 0.88ﬂ:0.)05d 12.5+0.532 6.28+0.382
TB1 6.95+0.34¢ 69.840.62° 1.16+0.07° 10.0+0.48° 4.92+0.36°
TB2 10.8+0.46" 78.4:+0.64° 1.40+0.08° 7.36+0.33°¢ 3.58+0.32°¢
TB3 13.94+0.532 94.6+0.722 1.95+0.092 4.25+0.30¢ 2.35+0.28¢

C: Control, TB1: 1.5 mg/L thiobencarb, TB2: 3.0 mg/L thiobencarb, TB3: 6.0 mg/L thiobencarb.
Different letters placed in the same column expresses the significance (p<0.05) between means.

4. CONCLUSION
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In brief, herbicide-induced biochemical stress research can benefit from using A. cepa as a
model. Thiobencarb is an oxidative stressor for A. cepa. Upon thiobencarb application,
antioxidant enzyme activation, probably due to ROS production, was insufficient to maintain
membrane integrity and photosynthetic pigment content. Studies involving a broader
perspective of thiobencarb-induced toxicity may elucidate the toxicity pathway of this herbicide
in non-target organisms.

REFERENCES

[1] Almeida, E. M. F., & De Souza, D. (2023). Current electroanalytical approaches in the
carbamates and dithiocarbamates determination. Food Chemistry, 135900.

[2] Fouad, M. R., ElI-Aswad, A. F., & Aly, M. I. (2022). Acute toxicity, biochemical and
histological of fenitrothion and thiobencarb on fish Nile tilapia (Oreochromis niloticus).
Nusantara Bioscience, 14(2).

[3]1 Qu, R. Y., He, B, Yang, J. F,, Lin, H. Y., Yang, W. C., Wu, Q. Y., Li, Q. X., & Yang, G.
F. (2021). Where are the new herbicides?. Pest Management Science, 77(6), 2620-2625.

[4] An, G., Park, J., Lim, W., & Song, G. (2022). Thiobencarb induces phenotypic
abnormalities, apoptosis, and cardiovascular toxicity in zebrafish embryos through oxidative
stress and inflammation. Comparative Biochemistry and Physiology Part C: Toxicology &
Pharmacology, 261, 109440.

[5] Sancho, E., Fernandez-Vega, C., Ferrando, M. D., & Andreu-Moliner, E. (2003). Eel
ATPase activity as biomarker of thiobencarb exposure. Ecotoxicology and Environmental
Safety, 56(3), 434-441.

[6] Wang, R., Bingner, R. L., Yuan, Y., Locke, M., Herring, G., Denton, D., & Zhang, M.
(2021). Evaluation of thiobencarb runoff from rice farming practices in a California watershed
using an integrated RiceWQ-AnnAGNPS system. Science of The Total Environment, 767,
144898.

[7] Duc, H. D., Oanh, N. T., & Khanh, N. T. M. (2023). Thiobencarb degradation by
Pseudomonas sp. Thl and Cupriavidus oxalaticus Th2 isolated from soil. Current
Microbiology, 80(11), 342.

[8] Garcia-Medina, S., Galar-Martinez, M., Gémez-Olivan, L. M., del Consuelo Torres-
Bezaury, R. M., Islas-Flores, H., & Gasca-Pérez, E. (2020). The relationship between cyto-
genotoxic damage and oxidative stress produced by emerging pollutants on a bioindicator
organism (Allium cepa): the carbamazepine case. Chemosphere, 253, 126675.

[9] Banerjee, R., Goswami, P., Chakrabarti, M., Chakraborty, D., Mukherjee, A., & Mukherjee,
A. (2021). Cadmium selenide (CdSe) quantum dots cause genotoxicity and oxidative stress in
Allium cepa plants. Mutation Research/Genetic Toxicology and Environmental Mutagenesis,
865, 503338.

ISBN NO. 978-625-6830-78-3 Academy Global Publishing House | 67




NFE
o ] ﬂ.r,vpﬂ_
L__\_B £

MCADEY,
>
annens

www.akademikongre.org

[10] Paul, V., Sharma, L., Kumar, R., Pandey, R., & Meena, R. C. (2017). Estimation of
chlorophylls/photosynthetic pigments—their stability is an Indicator of crop plant tolerance to
abiotic stresses. Manual of ICAR sponsored training programme for technical staff of ICAR

institutes on “physiological techniques to analyze the impact of climate change on crop plants,
8.

[11] Unyayar, S., Celik, A., Cekig, F. O., & Gozel, A. (2006). Cadmium-induced genotoxicity,
cytotoxicity and lipid peroxidation in Allium sativum and Vicia faba. Mutagenesis, 21(1), 77-
81.

[12] Zou, J., Yue, J., Jiang, W., & Liu, D. (2012). Effects of cadmium stress on root tip cells
and some physiological indexes in Allium cepa var. agrogarum L. Acta Biologica Cracoviensia.
Series Botanica, 54(1), 129-141.

[13] Beauchamp, C., & Fridovich, I. (1971). Superoxide dismutase: improved assays and an
assay applicable to acrylamide gels. Analytical Biochemistry, 44(1), 276-287.

[14] Beers, R. F., & Sizer, I. W. (1952). Colorimetric method for estimation of catalase. Journal
of Biological Chemistry, 195, 133-139.

[15] Kaydan, D., Yagmur, M., & Okut, N. (2007). Effects of salicylic acid on the growth and
some physiological characters in salt stressed wheat (Triticum aestivum L.). Tarim Bilimleri
Dergisi, 13, 114-119.

[16] Witham, F. H., Blaydes, D. R., & Devlin, R. M. (1971). Experiments in Plant Physiology
(eds. Witham, F.H., Blaydes, D. R. & Devlin, R. M.) (Van Nostrand Reinhold).

[17] Ighodaro, O. M., & Akinloye, O. A. (2018). First line defence antioxidants-superoxide
dismutase (SOD), catalase (CAT) and glutathione peroxidase (GPX): Their fundamental role
in the entire antioxidant defence grid. Alexandria Journal of Medicine, 54(4), 287-293.

[18] Sedaghat, M. R., Shiri, H., Tavakkol-Afshari, J., Norouzmahani, M. E., Bahri, F., Fooladi,
S., Momeni-Moghaddam, H., Danesh, Z., Nikpoor, A. R., Momeni-Moghaddam, M. A,
Nematollahi, M. H., & Sadeghi, J. (2024). Impact of a 50bp insertion/deletion polymorphism
of the superoxide dismutase-1 on oxidative stress status and risk of keratoconus. Experimental
Eye Research, 238, 109742.

[19] Najafi, M., Esfahani, M. N., Vatandoost, J., Hassanzadeh-Khankahdani, H., & Moeini, M.
J. (2024). Antioxidant enzymes activity associated with resistance to Phytophthora melonis-
pumpkin blight. Physiological and Molecular Plant Pathology, 129, 102192.

[20] Leomanni, A., Schettino, T., Calisi, A., Gorbi, S., Mezzelani, M., Regoli, F., & Lionetto,
M. G. (2015). Antioxidant and oxidative stress related responses in the Mediterranean land snail
Cantareus apertus exposed to the carbamate pesticide Carbaryl. Comparative Biochemistry and
Physiology Part C: Toxicology & Pharmacology, 168, 20-27.

ISBN NO. 978-625-6830-78-3 Academy Global Publishing House | 68




NFE
o ] ﬂ.r,vpﬂ_
L__\_B £

MCADEY,
>
annens

www.akademikongre.org

[21] Rai, D. K., & Sharma, B. (2007). Carbofuran-induced oxidative stress in mammalian brain.
Molecular Biotechnology, 37, 66-71.

[22] Gawel, S., Wardas, M., Niedworok, E., & Wardas, P. (2004). Malondialdehyde (MDA) as
a lipid peroxidation marker. Wiadomosci Lekarskie, 57(9-10), 453-455.

[23] Zhou, H., Fu, K., Shen, Y., Li, R, Su, Y., Deng, Y., Xia, Y., & Zhang, N. (2024).
Physiological and biochemical mechanisms of wood vinegar-induced stress response against
tomato fusarium wilt disease. Plants, 13(2), 157.

[24] Qian, H., Chen, W, Li, J., Wang, J., Zhou, Z., Liu, W., & Fu, Z. (2009). The effect of
exogenous nitric oxide on alleviating herbicide damage in Chlorella vulgaris. Aquatic
Toxicology, 92(4), 250-257.

[25] Alves, C., Costa, E., Sofiatti, J. R., Forte, C. T., Winter, F. L., Holz, C. M., Kaizer, R. R.,
& Galon, L. (2018). Effect of herbicides in the oxidative stress in crop winter species. Anais da
Academia Brasileira de Ciéncias, 90, 1533-1542.

[26] Lukatkin, A. S., Semenova, A. S., & Teixeira da Silva, J. A. (2023). Treatment of winter
rye (Secale cereale L.) seeds with thidiazuron mitigates the toxic response of seedlings to short-
term treatment with a herbicide, paraquat. Acta Physiologiae Plantarum, 45(6), 78.

[27] Titiinct, E., Yalgin, E., Acar, A., Yapar, K., & Cavusoglu, K. (2019). Investigation of the
toxic effects of a carbamate insecticide methiocarb in Allium cepa L. Cytologia, 84(2), 113-
117.

[28] Kaspary, T. E., Lamego, F. P., Cutti, L., Aguiar, A. C. M., & Bell¢, C. (2014).
Determination of photosynthetic pigments in fleabane biotypes susceptible and resistant to the
herbicide glyphosate. Planta Daninha, 32, 417-426.

[29] Britton, G., Barry, P., & Young, A. J. (1989). Carotenoids and chlorophylls: herbicidal
inhibition of pigment biosynthesis. Herbicides and Plant Metabolism, 38, 51.

[30] Okmen, G., Turkcan, O., & Erdal, P. (2013). Effect of herbicides on chlorophyll-a, B-
caroten, phycocyanin and allophycocyanin content of Anabaena sp. Journal of Applied
Biological Sciences, 7(2), 20-27.

[31] Bhunia, A. K., Basu, N. K., Roy, D., Chakrabarti, A., & Banerjee, S. K. (1991). Growth,
chlorophyll a content, nitrogen-fixing ability, and certain metabolic activities of Nostoc
muscorum: effect of methylparathion and benthiocarb. Bulletin of Environmental
Contamination and Toxicology, 47(1), 43-50.

ISBN NO. 978-625-6830-78-3 Academy Global Publishing House | 69




NFE
o ] HM%
L__\_B £

MCADEY,
>
annens

www.akademikongre.org

PROTECTIVE ROLE OF CYNARA SCOLYMUS (ARTICHOKE) LEAF EXTRACT AGAINST
GENOTOXICITY INDUCED BY THIAMETHOXAM INSECTICIDE IN ALLIUM CEPA L.
(ONION).

Assoc. Prof. TUGCE KALEFETOGLU MACAR!, Assoc. Prof. OKSAL MACAR?,
Assoc. Prof. ALI ACAR3

! Giresun University, Sebinkarahisar School of Applied Sciences, Department of Food
Technology, tugce.macar@giresun.edu.tr - 0000-0002-9946-8054
2 Giresun University, Sebinkarahisar School of Applied Sciences, Department of Food
Technology, oksal.macar@giresun.edu.tr - 0000-0002-5067-8712
3 Giresun University, Vocational School of Health Services, Department of Medical Services
and Techniques, ali.acar@giresun.edu.tr - 0000-0001-8617-2206

ABSTRACT

The neurotoxic pesticide Thiamethoxam, which belongs to the neonicotinoid family, has gained
popularity during the past ten years. Although thought to have a minor neurotoxic effect on
mammals, adverse effects on non-target organisms are still of concern. Owing to their culinary
value and health advantages, artichoke (Cynara scolymus L.), an annual vegetable of the
Asteraceae family, are cultivated all over the world. This study aimed to investigate the
protective role of artichoke leaf extract in reducing the genotoxicity induced by Thiamethoxam
in Allium cepa L. root cells. The micronucleus, chromosomal aberration rates, and mitotic index
did not differ between the groups that received artichoke leaf extract (190 and 380 mg/L) and
the control group. A drop in mitotic index, a decrease in micronucleus production and an
increase in the frequency of chromosomal abnormalities were observed in the group receiving
500 mg/L Thiamethoxam. Groups that received 190 and 380 mg/L of artichoke leaf extract
thiamethoxam in addition to showed alleviation in genotoxicity markers. Furthermore, the
toxicity was shown to diminish more noticeably at an artichoke leaf extract concentration of
380 mg/L along with Thiamethoxam. In conclusion, artichoke leaf extract may lessen the
toxicity brought on by Thiamethoxam as a preventative nutritional supplement,

Keywords: Allium cepa L., Chromosomal aberrations, Cynara scolymus L., Genotoxicity,
Micronucleus, Mitotic index, Thiamethoxam.

1. INTRODUCTION

Since the 1970s, three chemical types have dominated the insecticide industry: synthetic
pyrethroids, organophosphates and carbamates. Many pesticides with novel chemicals have hit
the market in the past few years. The distinctive biological and chemical characteristics of
neonicotinoids, such as their broad-spectrum insecticidal action, minimal application rates,
outstanding uptake and transfer in plants, novel mechanism of action, and ideal safety profile,
have made them crucial elements in insect control programs around the world [1,2]. However,
neonicotinoids are prohibited in the European Union due to the harm they do to pollinators [3].
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Thiamethoxam, a contact and systemic pesticide, belongs to the neonicotinoid family of
insecticides, which is widely used to control a variety of insects, such as beetles, aphids, grubs,
whiteflies, leafhoppers, thrips and some lepidopterans [4]. It has a water-soluble and minimal
degree of volatile characteristics. In addition to formulations applied directly to the seed to stop
germination, there are also spray-applied formulations since it was originally manufactured in
1991 [5]. As a neurotoxicant, thiamethoxam stimulates the nervous system at low
concentrations and blocks the nicotinic acetylcholine receptors at greater concentrations,
paralyzing and killing the insect [6]. Thus, it is frequently sprayed and used as a seed dressing
on a variety of crops, such as sorghum, cotton, wheat, citrus, barley, maize and brinjal corn [4].
Thiamethoxam may have sublethal effects on organism other than the intended target [7-9]. In
mammals, the most prevalent clinical symptoms arisen from thiamethoxam poisoning are
ataxia, muscular weakness, hypersalivation, vomiting and diarrhea. Flora and fauna are also
affected by thiamethoxam through oxidative stress and genotoxicity [3].

The medical system has recently seen a dramatic movement from synthetic to herbal
medications, or a "Return or Back to Nature" [10]. In an effort to lessen or prevent the genotoxic
consequences of environmental contaminants, scientists are now searching the plant world for
antimutagen, antigenotoxic or anticarcinogen materials [11-13]. Medicinal plants influence the
development, operation, and well-being of living things by means of enhanced immunity and
antibacterial properties [14]. The perennial herb artichoke (Cynara scolymus L.) is a therapeutic
plant native to regions of North Africa’'s southern Mediterranean regions [15]. Belonging to the
Asteraceae family, it possesses medicinal, antioxidant and antibacterial qualities [14]. Natural
antioxidants, probiotics, luteolin, tannin, glycoside, carotenoids, cynarine, hydroxycinnamic
acid and vitamins C are all abundant as bioactive substances in C. scolymus [16]. Artichoke
leaves are a rich source of many elements, including sugars, enzymes, sesquiterpene lactones,
phenolic acids, flavonoids, essential oils, inulin and phytosterols, some of which have
demonstrated pharmacological bioactivities [17,18]. Artichoke leaf extracts have choleretic,
hepatoprotective, bileexpelling, antibacterial, antioxidative, and anti-HIV properties as shown
in a variety of pharmacological assays [15].

Due to its readily analyzable chromosomal features, quick developing root system and lack of
requirement for animal trials and ethical permission, Allium cepa L. has been a preferred choice
in toxicity and anti-toxicity investigations. Thus, the present study concentrated on the
antigenotoxic potential of C. scolymus leaf extract against probable genotoxicity provoked by
thiamethoxam in A. cepa roots. In the meristematic root cells of A. cepa, mitotic index (Ml),
chromosomal abnormalities (CAS) and micronuclei (MN) were examined.

2. MATERIAL & METHOD

A. cepa bulbs purchased from the market in Giresun were treated with solutions prepared with
Merck Thiamethoxam (CAS Number: 153719-23-4) and SepeNatural Artichoke (Cynara
scolymus L.) Leaf Extract (60 Capsules x 380 mg). Six separate groups of onion bulbs were
exposed to tap water (this group considered as control), 190 mg/L C. scolymus leaf extract, 380
mg/L C. scolymus leaf extract, 500 mg/L Thiamethoxam, 500 mg/L Thiamethoxam + 190 mg/L
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C. scolymus leaf extract and 500 mg/L Thiamethoxam + 380 mg/L C. scolymus leaf extract,
respectively (Table 1). The entire treatment period before the analyses started was 3 days. The
process was carried out in a dark room at 24-25 °C.

Table 1. All groups and treatments included the experiment.

Groups Treatments

Control Tap water

CL1 190 mg/L C. scolymus leaf extract

CL2 380 mg/L C. scolymus leaf extract

Tm 500 mg/L thiamethoxam

TmCL1 500 mg/L thiamethoxam + 190 mg/L C. scolymus leaf extract
TmCL2 500 mg/L thiamethoxam + 380 mg/L C. scolymus leaf extract

Hydrolysis and fixation of newly emerging roots on the parts of the onions in touch with the
solutions were achieved with hydrochloric acid and Clarke's fixer, respectively. Following the
staining in acetocarmine, the samples were squashed on a slide covered with a coverslip [19].

In order to calculate MI, the fraction of cells in mitosis to all cells examined through a
microscope was determined. 10,000 cells were taken into consideration for each category for
this aim. MN and CAS were identified using the same slides prepared for MI analysis. 1000
cells were screened for each category for this purpose.

One-way ANOVA and Duncan'’s test (software SPSS 23) were utilized to decide the statistical
difference between the averages at p < 0.05 threshold. In the tables, data presented in mean (n
= 10) + standard deviation format.

3. RESULTS & DISCUSSION

The changes in genotoxicity parameters in A. cepa root cells after exposure to thiamethoxam,
C. scolymus, and thiamethoxam + C. scolymus solutions are displayed in Figure 1 and Table 2.
C. scolymus leaf extract did not induce a remarkable alteration in the levels of MI, MN and
CAS in the CL1 and CL2 groups, when compared to the control group (Table 2). Therefore, A.
cepa did not exhibit genotoxicity from the chosen concentrations of C. scolymus solution. In
contrast, in the group received thiamethoxam, the Tm group, all values turned upside down. In
the Tm group, M1 level was much lower than in the control group. One of the variables that
directly affects root growth is MI, which verifies the cell proliferation activity that occurs in
meristematic tissue [20]. The DNA replication phase and the G2 checkpoint can be readily
changed by substances that stimulate ROS, which can damage DNA and mitotic proteins [21].
Pesticides are potent pollutants that harm various organisms by causing more ROS to
accumulate. According to Yan et al. [22], thiamethoxam-related DNA damage may be arisen
from excessive ROS generation, membrane damage or the inability of DNA to be fully repaired.
Direct interactions between DNA and pesticides should also be taken into account in Ml level
reduction. Indeed, insecticide-DNA interaction is a well-known phenomenon [23]. There are
three possible ways that chemicals and DNA might interact: a) electrostatic contact between
the pesticide and the charged phosphate backbone of DNA, b) conformational deformation by
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intercalative binding of substances inside the stacked base pairs of DNA, c: Changes in DNA
conformations brought on by interactions with groove binding [3]. Our results confirmed
Cavusoglu et al. [24] who showed that thiamethoxam reduced mitotic division in A. cepa.
Georgieva and Vassilevska-lvanova [25] also revealed the mito-depressive property of
thiamethoxam in Helianthus annuus.

Thiamethoxam administration led to a drastic increase in the frequency of MN as seen in the
Tm group. Whole chromosomes that are absent from the primary daughter nuclei
(clastogenicity) or chromosomal fragments (aneugenicity) lost during nuclear division are the
sources of micronuclei [26]. Similar to our results, de Morais et al. [27] showed that
thiamethoxam triggers a notable increase in MN frequency in the Tradescantia pallida test
material. According to the investigation of Cavusoglu et al. [24], there is a dose-dependent
linear relationship between thiamethoxam application and MN formation. The reason for this,
according to the researchers, might be because thiamethoxam bonded to purines, pyrimidines
or spindle proteins after it entered the cell nucleus and denatured the spindle strands. Therefore,
the spindle-chromosome binding failed, leading to MN formation. Herewith, mitotic retardation
was accompanied by an accumulation of a variety of CAS, including MN. Indeed,
thiamethoxam treatment resulted in a series of CAS in A. cepa cells, including fragment, sticky
chromosome, vagrant chromosome, bridge and unequal distribution of chromatin (Figure 1,
Table 2). MN formation typically follows fragmentation, which was the most common anomaly
in our study. When DNA synthesis is inhibited or when double strand breaks occur, fragment
formation becomes inevitable [28]. Stickiness, a precursor of cytotoxicity with MN, is caused
by DNA breakdown, nucleoprotein deterioration or chromosome condensation [29]. Vagrant
chromosome is known as a spindle disorder that results in the segregation of an unequal number
of chromosomes into daughter nuclei [30]. Stickiness is a cause of bridge formation as it
prevents chromosomes from separating. Recombination of broken chromosome ends can also
lead to bridging [31]. Thiamethoxam-induced CAS, including bridge, stickiness, C-mitosis and
laggard chromosomes, have already demonstrated in the study of Georgieva and Vassilevska-
Ivanova [25]. Similarly, Cavusoglu et al. [24] pointed out increased chromatin bridge, sticky
chromosome, unequal distribution of chromatin and fragment formation in A. cepa meristems
following Thiamethoxam exposure.

C. scolymus leaf extract decreased the degree of genotoxicity when applied as a cocktail with
thiamethoxam (Table 2). As the amount of plant extract in the mixture grew, so did the
protective effect. MI in the TmCL1 and TmCL2 groups was higher than in the Tm group, while
MN and CAS were lower. Yet the results in these two groups never reached the levels of the
control group. This means that C. scolymus leaf extract provided significant, if not zero,
mitigation of genotoxicity. Antigenotoxic effect of C. scolymus in different cell types
previously demonstrated by previous studies [32,33]. Natural antioxidants derived from plants
have garnered a lot of attention lately since they are thought to be effective therapeutic agents
for diseases caused by free radicals and can also be used as nutraceuticals because of their
effects on human health and disease prevention. DNA strands may also be shielded by natural
extracts from the electrophilic nature of mutagens and from oxidative burst [34,35]. Suppressive
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power of C. scolymus leaf extract in thiamethoxam-induced genotoxicity may be ascribed to its
plentiful polyphenolic compounds, especially phenolic acids, flavonoids and sesquiterpenes

Figure 1. CAS induced by Thiamethoxam. MN (a), fragment (b), sticky chromosome (c),
vagrant chromosome (d), bridge (e), unequal distribution of chromatin (f) (Bar = 10 pm).

Table 2. Protective performance of C. scolymus leaf extract against genotoxicity induced by
Thiamethoxam.

Anomalies Control CL1 CL2 Tm TmCL1 TmCL2
Ml 796+15.80  789+14.8% 793+14.5% 540+10.4% 588+11.2° 637+11.9°
% (7.96) (7.89) (7.93) (5.40) (5.88) (6.37)

MN 0.2040.429 0.10+0.32% 0.12+0.339 45.1+3.75% 37.243.46° 28.4+2.76°
FRA 0.00+£0.00% 0.00+0.00% 0.00+0.00¢ 74.3+5.38% 60.74+5.12° 49.84+3.95¢
SCR 0.1740.359 0.20+0.42% 0.30+0.48% 60.1+4.84* 50.2+3.92° 40.3+3.58¢
VCR 0.00+£0.00% 0.00+0.00% 0.00+0.00¢ 51.2+3.94% 48.6+3.88" 38.5+3.48°
B 0.3040.48% 0.10+0.32¢ 0.17+0.359 45.9+3.76* 36.2+43.24> 27.8+2.66°
uDC 0.30+0.48% 0.16+0.37% 0.10+0.32¢ 25.4+2.38% 16.6+1.45° 8.00+0.94°

Control: Tap water, CL1: 190 mg/L C. scolymus leaf extract, CL2: 380 mg/L C. scolymus leaf extract,
Tm: 500 mg/L thiamethoxam, TmCL1: 500 mg/L thiamethoxam + 190 mg/L C. scolymus leaf extract,
TmCL2: 500 mg/L thiamethoxam + 380 mg/L C. scolymus leaf extract. Different letters in the same line
shows statistical significance between averages at p < 0.05. MI: mitotic index, MN: micronucleus, FRA:
fragment, SCR: sticky chromosome, VCR: vagrant chromosome, B: bridge, UDC: unequal distribution
of chromatin.

4. CONCLUSION
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Hence, thiamethoxam is genotoxic and C. scolymus leaf extract is antigenotoxic when applied
at selected doses. As the A. cepa test is a protocol that shows significant correlation with
mammals, this research should be extended with more comprehensive testing. The protective
mechanism of C. scolymus leaf extract on normal cell division and nucleus protection should
be elucidated by further studies.
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OZET

Lablab fasulyesi (Lablab purpureus), baklagiller familyasindan ¢ok yillik bir bitkidir.
Tropikal ve subtropikal bolgelerde yaygin olarak yetistirilir. Yapraklari, ¢igekleri, baklalar1 ve
tohumlar1 insan ve hayvan beslenmesinde kullanilir. Ayrica, bitki toprak verimliligini artirmak
icin yesil giibre veya ortii bitkisi olarak da kullanilabilir.

Bu c¢alisma, Lablab purpureus (Lablab fasulyesi) bitkisinin optimal yetistirme
kosullarmi ve kiiltlirel uygulamalarin bitkinin verim ve kalitesine olan etkilerini aragtirmay1
amaglamaktadir. Lablab purpureus, genellikle yiiksek protein igerigi nedeniyle yem bitkisi

olarak 0nem tasimakla birlikte, 6zellikle insan gidasi olarak kullanilabilen ¢ok yonlii bir
bitkidir.

Calisma kapsaminda, sulama stratejileri, glibreleme yontemleri gibi tarimsal pratikler
gibi ¢esitli kiiltiirel uygulamalarin Lablab purpureus'un biiyiime, gelisme ve iriin kalitesi
iizerindeki etkileri degerlendirilmektedir.

Sonug olarak, bu arastirma, Lablab purpureus'un etkili bir sekilde yetistirilebilmesi igin
tarim uygulamalarinin gelistirilmesine katkida bulunmay1 amaglamaktadir. Caligma, Lablab
purpureus yetistiriciligi i¢in bilimsel temellere dayali yonergelerin olusturulmasina ve ¢iftgilere
daha siirdiiriilebilir ve verimli iiretim yontemleri saglanmasina yonelik stratejilerin
belirlenmesine yonelik 6nemli bir adim olacaktir. Ayrica, gelecekteki arastirmalar i¢in temel
olusturacak yeni yonelimler ortaya koymaya ¢aligmaktadir.

Anahtar Kelimeler: Lablab purpureus, Lablab fasulyesi, Yetistirme Teknikleri
CULTIVATION OF LABLAB BEAN (Lablab purpureus)
ABSTRACT

Lablab bean (Lablab purpureus) is a perennial plant from the legume family. It is
commonly grown in tropical and subtropical regions. Its leaves, flowers, pods, and seeds are
utilized for human and animal nutrition. Additionally, the plant can be used as a green manure
or cover crop to enhance soil fertility.
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This study aims to investigate the optimal growing conditions for Lablab purpureus
(Lablab bean) and the effects of cultural practices on the plant's yield and quality. While Lablab
purpureus is important as a forage crop due to its high protein content, it is also a versatile plant
suitable for human consumption.

Within the scope of this research, various cultural practices such as irrigation strategies,
fertilization methods, and other agricultural techniques are being assessed for their impact on
the growth, development, and product quality of Lablab purpureus.

Ultimately, this research aims to contribute to the development of agricultural practices
for effective cultivation of Lablab purpureus. It will be a significant step towards establishing
science-based guidelines for Lablab purpureus cultivation and identifying strategies to provide
farmers with more sustainable and efficient production methods. Furthermore, it endeavors to
lay the groundwork for future research directions.

Keywords: Lablab purpureus, Lablab Bean, Cultivation Techniques
GIRIS

Tarim sektoriinde cesitlilik ve siirdiirtilebilirlik arayislari, ciftcilerin farklt ve besin
degeri yiiksek bitki tiirlerine yonelmelerine neden olmaktadir. Bu baglamda, Lablab
purpureus'un yetistiriciligi, ekonomik ve ekolojik avantajlartyla dikkat ¢eken bir konu haline
gelmistir. Lablab purpureus, baklagiller ailesine ait bir bitki tiirii olarak, genis kullanim alanlar1
ve ¢esitli iklim kosullarina adaptasyon yetenegi ile bilinir (Karachi, 1997; Yadav et al. 2003;
Sankaran et al. 2007).

Gida, yem ve toprak iyilestirme amaglariyla yetistirilen Lablab purpureus, 6zellikle
Asya ve Afrika kitasinda yaygin olarak yetistirilmekte ve tiiketilmektedir (Melkam, 2022). Bu
bitkinin besin degeri yiiksek baklalari ve taneleri, protein ve diger dnemli besin 6gelerini
icermesi agisindan iyi bir kaynak olusturmaktadir. Ayni zamanda, Lablab purpureus'un topragi
iyl kaplayan yesil aksami ile toprak erozyonunu oOnleme ve toprak verimliligini artirma
potansiyelini yiikseltmektedir (Nigwekar et al., 1991; Wang and Nolte, 2010; Kassie, 2011;
Aleme, 2022). Ayrica yapraklar1 ve baklalar1 da bitkisel ilag olarak kullanilmaktadir (Duke,
1981).

Bu ¢alismada, Lablab purpureus'un yetistiriciligi tizerine odaklanip, bitkinin biyolojik
ozellikleri, yetistirme teknikleri, toprak ve iklim istekleri gibi temel konular ele alinmistir.
Lablab purpureus'un ekonomik ve c¢evresel avantajlarini kesfetmek, siirdiiriilebilir tarim
uygulamalarini tesvik etmek ve ciftcilere bu degerli bitki tiiriiniin etkili bir sekilde nasil
yetistirilecegi konusunda rehberlik saglamak, c¢alismanin temel amaclar1 arasinda yer
almaktadir.

MORFOLOJISI VE BIiYOLOJiSi

Lablab purpureus veya lablab fasulyesi tirmanici bir yapiya sahip olup, biiyiik mor
renkli ¢igeklere ve genellikle 5 cm ile 20 cm arasinda degisen uzunlukta yassi baklalara sahiptir.
Bitkinin yapraklar biiyiik, ticgen veya kalp seklinde olup, yesil renklidir. Diger baklagiller gibi
kazik kok yapisina sahiptir. Bitkisinin ise 1m’den 6m’ye kadar boylanabildigi bildirilmektedir
(Valenzuela and Smith, 2002).

Yaz ve sonbahar aylarinda ¢igeklenme gosterir. Cigekler, genellikle mor renkte olup,
beyaz ve mavi renkli ¢igeklere de rastlanilabilir ve bitkinin tirmanici govdesi boyunca ¢igekler
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yer alabilirler. Lablab purpureus'un tozlagsmasi bocekler ve riizgar tarafindan gerceklestirilir.
Bitkinin mor renkli ¢i¢ekleri, 6zellikle arilarin ve diger boceklerin dikkatini ¢eker ve bu sekilde
tozlasma saglanir. Lablab purpureus'un baklalari diiz veya kivrik olabilmektedir. Diger yandan
her baklada genellikle 2-4 adet tohum bulunmaktadir ve tohumlar biiyiik, yuvarlak veya oval
sekildedirler. Tohumlar1 taze olarak tiiketilebilecegi gibi, kurutularak da saklanabilir ve
kullanilabilir (Satyagopal et al., 2014; Yahaya et al., 2022).

IKLiM iSTEKLERI

Lablab purpureus, genellikle sicak ve 1liman iklimlerde en iyi sekilde biiyiir. Bitkinin
toplam biiylime donemi boyunca sicaklik araligi 20-30°C araliginda olmasi veya ortalama 25
°C sicaklik olmasi idealdir (Kim and Okubo, 1995). Dondurma noktasinin altindaki sicakliklara
dayanikli olmamasina ragmen, don olaylarinin kisa siireli oldugu veya hafif gectigi bolgelerde
olumlu sonuglar verebilen bir bitkidir.

Lablab fasulyesi giinesi seven bir bitki tiiriidiir. En iyi performansi, giinde en az 6-8 saat
dogrudan giines 15181 alan bolgelerde gosterir. Giines 15181n1n yeterli olmamasi, ¢igeklenme ve
bakla olusumu tizerinde olumsuz etkiler yaratabilir.

Bitki, genellikle diizenli ve yeterli yagis alan bolgelerde daha iyi biyiir. Lablab
purpureus, su ihtiyact konusunda genis bir adaptasyon yetenegine sahip olup, 650mm ile
3000mm arasindaki yagis miktarlarinda yetigebildigi bildirilmistir (Cook et al., 2005). Bitki
genellikle yiiksek nem seviyelerine dayaniklidir, ancak asir1 nem veya su baskini durumlarinda
kok ciirlimelerine kars1 hassas olabilmektedir (Satyagopal et al., 2014).

TOPRAK iSTEKLERI

Lablab purpureus, hafif asidikten notr pH'ye kadar olan topraklarda yetisebilen bir bitki
tiurtidir. PH deger1 4.5 ile 6.5 arasindaki asitli topraklarda da yetisebildigi bildirilmistir
(Valenzuela and Smith, 2002). Lablab purpureus, iyi drenajli topraklari tercih eder.
Yetistiriciligi sirasinda killi topraklardan ka¢imilmali ve kumlu-tinli yapidaki topraklar tercih
edilmelidir. Bu tip topraklarda yetistirildiginde kok ciirtimesi riski azalmaktadir (Satyagopal et
al., 2014).

Lablab purpureus, 6zellikle gigeklenme ve baklagil olusumu sirasinda azot gibi 6nemli
besin maddelerine ihtiya¢ duyar. Toprak analizi yapilarak, toprakta eksik olan besin maddeleri
belirlenmeli ve uygun giibreleme stratejileri uygulanmalidir. Doniisiimlii ekim ve yesil
giibreleme gibi yontemler de toprak besin icerigini korumaya yardimci olmaktadir. Ancak
lablab fasulyesinin de bir baklagil bitkisi oldugu ve Bradyrhizobium lablabi bakterisiyle
mutualizm yaparak havanin serbest azotunu topraga baglayabildigi hususu da gozoniine
alinarak (Chang et al., 2010) disiik diizeylerde giibreleme programi yapilmalidir. Bu oran
tilkemizde baklagillerde genel olarak 2,5 kg/da azot ve 6 kg/da fosfor seklindedir (Colkesen ve
ark., 2011; Cokkizgin et al., 2013; Girgel et al., 2019). Diger yandan lablab fasulyesi topraginin
tuz seviyesi ¢ok yiiksek oldugunda bitki gelisimi olumsuz etkilenebilmektedir (Abdel-Wahab
et al., 2002).

TARIMSAL PRATIKLER

Lablab purpureus'un saglikli bir sekilde biiyiiyebilmesi i¢in uygun toprak hazirligi kritik
bir adimdir. Ik olarak, toprak analizi yapilmalidir. Analiz sonuglari, topraktaki besin
maddelerini belirleyerek uygun giibreleme stratejilerini belirlemede yardimci olacaktir. Ayrica,
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toprak pH seviyesi kontrol edilmeli ve bitkinin ihtiyaglarina uygun hale getirilmelidir. Bu
amacla fasulye bitkisinde oldugu gibi ufalanmis ve hafifce bastirilmis bir toprak iyi bir sonug
eldesi i¢in uygun olacaktir (Nasiru, 2001).

Lablab purpureus yetistiriciliginde basarili olmak igin kaliteli tohum se¢imi 6nemlidir.
Saglikli, hastaliktan arindirilmis ve uygun adaptasyon 6zelliklerine sahip tohumlar secilmelidir.
Yetistirilecek bolgenin iklim kosullarina uygun tohum c¢esitleri tercih edilmelidir. Tohumlarin
biiylime potansiyeli, adaptasyon yetenekleri ve verim potansiyeli dikkate alinmalidir. Lablab
purpureus dogrudan topraga ekilir. Ekimden once toprak sicakligina dikkat edilmelidir, ¢linkii
bu bitki sicak iklim bitkisi olarak bilinir. Tohumlar belirli bir derinlikte (genellikle birkag cm
derine) ekilmelidir. Ekimden sonra diizenli sulama saglanmali ve ¢imlenme siirecinde bitkiye
yeterli su temin edilmelidir. Ozellikle kurak dénemlerde sulama 6nemlidir. Ancak, asiri
sulamadan kagimilmalidir, ¢iinkii kok ¢iiriimesine hassas bir bitkidir (Abdel-Wahab et al. 2002;
Missanga et al. 2023).

HASTALIK VE ZARARLILARI
Lablab Fasulyesinin Hastaliklari

Antraknoz (Colletotrichum lindemuthianum): Lablab fasulyesinde siyah, ¢Okmiis
lezyonlar veya kirmizimsi kahverengi lekeler olarak baklalarda semptomlar goriiliir.
Yapraklarin alt ylizeylerindeki damarlar siyaha doner. Antraknoz, sicak ve kurak yaz aylarinda

degil, havanin serin ve yagisli oldugu ilkbahar ve sonbahar aylarinda gelisir (Sankaran et al.
2007).

Pas (Uromyces fabae (Pers.) J. Schrot): Fasulye past, esas olarak alt yaprak yiizeylerinde
pas renginde lekelerin olugsmasina neden olan bir yaprak hastaligidir. Ciddi sekilde enfekte
olmus yapraklar sararir, solar ve diiser. Saplar ve baklalar da enfekte olabilir. Nemli kosullar
altinda ¢ogu fasulye tiiriinii etkileyen bir hastaliktir (Sankaran et al. 2007).

Kiilleme (Erysiphe polygoni DC): Yapraklar beyazimsi ila grimsi sekilde tozla kapl
gibi goriiniirler. Yeni biiylime noktalar1 ¢arpik, kivrilmis veya bodur sekiller alir. Baklalar kisa
ve carpiktir. Nerdeyse tiim fasulye tiirlerinde goriilen bir hastaliktir (Sankaran et al. 2007)..

Kok ¢tirtikligii (Macrophomina phaseolina (Tassi) Goid): Toprak kokenli bir fungustur.
Enfekte olmus bitkilerin govdeleri zayifladigi i¢in kirilabilirler.enfeksiyonun hipokotil bolgesi
ve kok bolgesine veya birincil yapraklara dogru gelisim gosterdigi bilinmektedir. ilerleyen
donemde bodurluga, yaprak sararmasina, erken yaprak dokiilmesine ve bitki 6liimiine neden
olabilen bir fungus hastaligidir (Sankaran et al. 2007).

Mosaic disease: Bean Common Mosaic virus (BCMV): Enfekte olmus yapraklarda
olagandis1 renk lekeleri goriiliir. Ancak virlis hastaliklarini gorsel olarak ayirt etmek uygun
olmayacagi i¢in viriisleri tanimlamak ve kesin sonuca ulagmak icin laboratuvar testleri (ELISA)
gereklidir (Sankaran et al. 2007).

Bakteriyel Yaprak Leke Hastaliklart (Xanthomonas campestris pv. phaseoli -
Pseudomonas syringae pathovar phaseolicola): Fasulye tiirlerinin ¢ogunu etkileyen iki yaygin
bakteriyel yaniklik tiirii vardir. Lablab fasulyesinin saplari, yapraklart ve meyveleri her iki
hastaliktan da etkilenebilir. Yagmur ve nemli hava hastalik gelisimini kolaylastirir.
Pseudomonas syringae pathovar phaseolicola yanikligi daha serin donemlerde ortaya ¢ikar.
Bitkideki kahverengi bir noktanin veya lezyonun etrafinda haleye benzeyen agik yesilimsi sar1
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daireler olusur. Zamanla yaprak sararip asagi dogru sarkarken, lezyonlar da birlesebilir.
Xanthomonas campestris pv. phaseoli yanikliginda ise enfekte olan yapraklar kahverengiye

donerler ve kisa stirede dokiiliirler. Bu tip yaniklik ¢ogunlukla sicak havalarda meydana gelir
(Sankaran et al. 2007).

Mantar Leke Hastaligi (Cercospora spp.):Mantar leke hastaligi, yapraklarda sar1 ve
kahverengi lekelerin olugsmasina neden olur. Hastaligin yayilmasini kontrol etmek igin
etkilenen bitki materyalleri diizenli olarak temizlenmelidir (Sankaran et al. 2007).

Lablab Fasulyesinin Zararlilari

Yaprak piresi (Empoasca fabae Harris): Enfekte olmus yapraklar soluk sari renk
gosterir. Agir istila durumunda yapraklar kivrilir. Yaprak kenarlart acik pembemsi
kahverengiye doner. Bitkinin bodur biiylimesi, yapraklarin ¢ukurlasmasi ve kirismasi, yaprak
kenarlarmin yanik goriiniimii zararlinin belirtileridir (Sankaran et al. 2007).

Yesil kurt (Helicoverpa armigera Hiibner): Geng larvalar ¢icek ve ¢igek
tomurcuklariyla beslenir ve ardindan baklalara saldirirlar. I¢ dokular ciddi sekilde yenir ve
tamamen bos bir bakla olusur. Tirtil beslenirken genellikle bagini iceri dogru iter ve viicudunun
geri kalanim disarida birakir. Istila edilmis baklalar, yuvarlak deliklerle kolaylikla tespit
edilebilir (Sankaran et al. 2007).

Aphidler (Aphis craccivera Koch): Bitkilerin 6zsuyunu yapraklardan, tomurcuklardan,
ciceklerden ve baklalardan emerler. Yapraklarda kivrilma meydana gelebilir ve ileri asamadaki
bitkiler kuruyup o6lebilirler (Sankaran et al. 2007).

Kirmizi 6riimcek (Tetranychus cinnabarinus Dufour): Kirmizi 6riimcek akari
yapraklarla beslenir. Siddetli akar hasar1 yapraklarda kahverengilesmeye ve renk kaybina neden
olur; yani yapraklarda sararma, bronzlagsma ve kivrilma meydana gelir (Sankaran et al. 2007).

Beyaz Sinekler (Bemisia tabaci Gennadius): Beyaz sinekler, bitkilerin yapraklarina
zarar veren ve viris hastaliklarini yayabilen zararlilardir. Yapraklarin alt yiizeylerinde goriilen
yapiskan bir madde bu zararlilarin varligina isaret edebilir (Sankaran et al. 2007).

Fasulye sinegi (Ophiomyia phaseoli Tryon): Enfekte olmus govdelerin i¢i genellikle
kirmizidir (bazen soluk renklidir) ve iginde kurtguklar veya pupalar bulunan, digkilarla dolu
belirgin zig-zag tiineller gozlemlenebilir. Cikis delikleri disinda, bitkiler disaridan bakildiginda
saglikli goriinebilir. Siddetli istila durumunda (bitki basina 3 veya daha fazla kurtguk), 6zellikle
bitkinin hipokotil bolgesinde hasar meydana gelir ve ozellikle geng bitkilerde solgunluk,
sararma ve kuruma goriiliir (Sankaran et al. 2007).

Bakla Bocegi (Clavigralla gibbosa Spinola): Gelismekte olan bakla tohumlarinin 6z
suyunu bakla duvari yoluyla emer. Etkilenen baklalar {izerinde agik kahverengi lekeler goriiliir,
tohumlar biiziiliir ve canliligini kaybeder (Sankaran et al. 2007).

Kok ur nematodu (Meloidogyne spp.): Kok-ur nematodunun bulasmasi lablab
fasulyesinin ciliz gelismesine ve bazi kosullar altinda bitkinin §liimiine sebep olur. Enfekteli
bitkiler bodur ve klorotik olurlar. Koklerdeki “diiglimlere” benzeyen sislikler nedeniyle kok-ur
nematodu enfeksiyonunun tanimlanmasi genellikle kolaydir (Sankaran et al. 2007).

Lablab Fasulyesine Ariz Olan Yabanci Otlar (Sankaran et al. 2007).
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Genis yapraklilar

Eclipta alba L. Hask. (Asteraceae)

Euphorbia hirta L. (Euphorbiaceae)

Parthenium hysterophorus L. (Asteraceae)

Amaranthus viridis L (Amaranthaceae)

Chenopodium album L. (Amaranthaceae)

Melilotus indica L. (Fabaceae)

Anagallis arvensis L. (Primulaceae)

Dar yapraklilar

Dactyloctenium aegyptium L. Willd (Poaceae)

Cynodon dactylon (L.) Pers (Poaceae)

Echinochloa crusgalli L. Beauv.(Poaceae)

Digitaria sanguinalis (L.) Scop. (Poaceae)

Cyperus rotundus L. (Cyperaceae)
HASAT VE DEPOLAMA

Lablab purpureus bitkisi taze olarak tiiketilecekse elle hasat edilir. Baklalar1 geng ve
etliyken toplanir. Bu durum lezzetin ve besin degerinin daha yiiksek olmasini saglar. Diger
yandan yemeklik tane baklagil olmasindan dolay:1 tane hasadi i¢in bitkilerin ve tanelerin
kurumasi beklenir. Ancak tane dokme hususu da dikkate alinmalidir. Lablab purpureus
baklalari, taze olarak tiiketilemeyecekse kurutularak da depolanabilir. Kurutma islemi, {irliniin
raf dmriinii uzatir ve kullanimi i¢in daha fazla esneklik saglar. Kurutulmus veya taze baklalar,
serin, kuru ve havalandirilmis bir ortamda depolanmalidir. Bu, iiriiniin kalitesini korur ve
bozulmay1 6nler. Hava almayan kaplar veya vakumlu ambalajlar, iiriiniin tazelik ve kalitesini
korumak i¢in etkilidirler. Ayrica 1518a maruz kalma, besin degerinin kaybina neden olabilir.
Depolama siiresince periyodik olarak iirtinler kontrol edilmeli ve bozulma belirtileri gésterenler
ayiklanmalidir (Madzonga and Mogotsi, 2014; Moharana et al. 2017; Trail and Thansrithong,
2022).
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OZET

Organizmalarin en kii¢iik canli yapi taglarina hiicre ad1 verilmektedir. Hiicre icerisinde
bulunan genler, DNA molekiillerinin belirli bolgelerinde bulunmaktadir ve kalitimsal bilgi
tastyan yapilardir. Bir organizmanin DNA'sindaki belirli genleri bagka bir organizmaya tagimak
veya aktarmak gen aktarimi olarak adlandirilmaktadir. Gen aktarma teknolojisi, tarimda
verimliligi artirma, hastaliklara karsi direngli bitkiler olusturma ve ¢evresel faktorlere adapte
olan bitkiler gelistirme gibi bircok amaca hizmet edebilmektedir. Transgenik bitkiler, genetik
yontemlerle belirli 6zellikler kazandirilmis bitkilerdir. Bu calismada, genler ve transgenik
bitkiler iizerine bir aragtirma yapilmistir.

Anahtar Kelimeler: DNA, Genler, Gen Aktarimi, Transgenik Bitki

GENES AND TRANSGENIC PLANTS
ABSTRACT

Cells are the smallest living units of organisms. The genes located within the cell are
found in specific regions of DNA molecules and are structures carrying hereditary information.
The transfer of specific genes from one organism's DNA to another is referred to as gene
transfer. Gene transfer technology serves various purposes in agriculture such as enhancing
productivity, creating plants resistant to diseases, and developing plants adaptable to
environmental factors. Transgenic plants are plants that have acquired specific characteristics
through genetic methods. In this study, research has been conducted on genes and transgenic
plants.

Key Words: DNA, Genes, Gene Transfer, Transgenic Plant

Niikleus

Organizmalarin en kiiciik canli yapi taglarina hiicre ad1 verilmektedir. Hiicreler, bitkiler
ve hayvanlar gibi yliksek yapili organizmalarin yapisal ve islevsel birimleridir (Evert, 2006).
Ayrica algler gibi tek hiicreden olugan canlilar da bulunmaktadir (Priyadarshani ve Rath, 2012).
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Hiicrenin icerisinde bulunan ¢esitli yap1 ve islevlere sahip olan organ benzeri 6zellesmis
yapilara organel ad1 verilmektedir. Bu yapilar, hiicrenin ¢esitli islevlerini yerine getirmek i¢in
Ozellesmistir ve hiicrenin yasamini siirdiirebilmesi i¢in gerekli olan bircok gorevi
yapmaktadirlar. Organellerle birlikte, niikleus (¢ekirdek) adi verilen ve hiicrenin kontrol
merkezi olarak islev goren bir yap1 da bulunmaktadir. Bitkiler ve hayvanlar gibi yiiksek yapili
canlilarda niikleus, hiicre zar1 tarafindan c¢evrelenmis bir zar yapisina sahiptir. Bu zar,
niikleusun i¢indeki DNA'nin korunmasini saglamaktadir (Jackson, 2006).

Niikleusun temel gorevleri arasinda genetik bilginin  depolanmasi, DNA
replikasyonunun (¢ogaltilmasinin) gerceklestirilmesi ve genlerin ifadesinin diizenlenmesi yer
almaktadir. Genlerin transkripsiyonu, yani DNA'nin mRNA'ya (mesajc1 riboniikleik asit)
kopyalanmasi da niikleusta gergeklesmektedir. Ayrica niikleus, hiicre béliinmesi sirasinda kritik
bir rol oynamakta olup, hiicre boliinmesi sirasinda, niikleusun i¢indeki DNA, iki ayr1 hiicreye
esit olarak dagitilmaktadir. Boylece her iki hiicrede de ayni genetik materyal bulunmasi
saglanmaktadir (Evert, 2006).

DNA ve Genler

Bitkiler, hayvanlar ve diger tiim canlilar, en kii¢iik canli birim olan hiicreler icerisinde
DNA (deoksiriboniikleik asit) adi verilen molekiillerde kendisine ait olan tiim bilgileri
saklamaktadir. DNA canlinin biiyiime, gelisme, yap1 6zellikleri ve diger tiim islevlerini kontrol
eden genleri icermektedir. Genler, DNA molekiillerinin belirli bolgelerinde bulunan, kalitimsal
bilgi tasiyan birimlerdir (Jackson, 2006).

Her gen, belirli bir 6zelligi kodlayan veya belirli bir proteinin yapisin1 belirleyen bir
DNA dizisini igermektedir. Proteinler, organizmanin yapi taslar1 olup, organizmada c¢esitli
gorevleri yerine getirmektedir. Hiicre igerisinde, bir genin DNA dizisi okunarak bir mRNA
(mesajc1 riboniikleik asit) molekiilii olusturulmakta ve bu mRNA molekiilii, hiicrenin diger
bolgelerine taginarak hangi proteinin sentezlenecegine dair bilgi vermektedir. Daha sonra bu
bilgi ile istenilen protein sentezlenmektedir (Jackson, 2006; Strouboulis ve Wolffe, 1996).

Genler, kalitim yoluyla bir nesilden digerine aktarilmaktadir ve bu siirecte genlerin
farkl1 kombinasyonlar1 olusarak, yeni bir bireyin 6zelliklerini belirlenmektedir. Giliniimiizde
teknolojinin gelismesi ile birlikte, genler ve islevleri daha iyi arastirilmaktadir (Naghavi ve ark.,
2007).

Teknolojinin gelisimi ile birlikte genler iizerinde farkli ¢aligmalar yapilmakta olup,
DNA'nin yapisini anlama, belirli genleri ¢ikartip-ekleyebilme yapilabilmektedir. Genellikle
genetik materyali degistirmek i¢in rekombinant DNA teknolojisi olarak adlandirilan yontemler
kullanilmaktadir. Bu teknikler, istenen genleri bir organizmadan digerine aktarmak veya
mevcut genleri diizenlemek igin kullanilabilmektedir (Begna, 2020; Shivanand ve Noopur,
2010).

DNA iizerinde istenilen 6zelligi bulunduran gen bolgesinin belirlenebilmesi i¢in tarama
yapilmaktadir. Tarama isleminde ise molekiiler markdrler kullanilmaktadir. Markorler, DNA

ISBN NO. 978-625-6830-78-3 Academy Global Publishing House | 88




NFE
o ] H.M'(-ﬂ_
L__\_B ¢

MCADEY,
>
annens

www.akademikongre.org

iizerinde belirli bir bolgeyi yada 6zelligi gosteren isaretleyicilerdir. Bu markorler kullanilarak
DNA'nin belirli 6zellikler agisindan incelenmesi ve analiz edilmesi ise PCR (polimeraz zincir
reaksiyonu) yardimiyla yapilmaktadir. PCR ise dentiirasyon, primer baglanmasi ve uzama
(extension) adimlarinin defalarca tekrarlanmasini saglayarak, hedeflenen gen bolgesinin bir¢ok
kopyasini olusturmaktadir (Amom ve Nongdam, 2017; Idrees ve Irshad, 2014).

Gen aktarmmi

Bir organizmanin DNA'sindaki belirli genleri baska bir organizmaya tasimak veya
aktarmak, gen aktarimi olarak adlandirilmaktadir. Gen aktarimi ile tarimda bitki ve hayvanlarda
istenen Ozellikleri giliclendirmek, canlinin farkli 6zellik yada o6zellikler bulundurmasini
saglamak miimkiindiir (Begna, 2020; Nguyen ve Sticklen, 2013). Ornegin, Bacillus
thuringiensis (Bt) geni (crylAb), gen aktarimi yoluyla musir bitkisine aktarilarak, boceklere
dayanikli bir tiir olan transgenik misir tiretilmistir (Dutton ve ark., 2004; Garcia ve ark., 2023;
Hensel ve ark., 2009).

Gen Aktarim Yollan

Genler, elektroporasyon, mikroenjeksiyon, Agrobacterium ile gen aktarimi olarak da
bilinen vektorler araciligiyla gen aktarimi, biyolistik transformasyon gibi bir¢ok farkli yontem
ile yapilmaktadir (Macar ve ark., 2017; Wilson ve ark., 2006).

1. Elektroporasyon: Hiicre zarini gegici olarak delmek igin elektrik alani kullanilmakta

ve hiicre zar1 gecici olarak delinerek genetik materyal hiicreye yerlestirilmektedir
(Macar ve ark., 2017).

2. Mikroenjeksiyon: Bu yontemde, ince bir igne araciliiyla genetik materyal dogrudan
hiicreye enjekte edilmektedir. Bu yontem genellikle tek hiicreli organizmalar veya
embriyolojik caligmalarda kullanilmaktadir (Macar ve ark., 2017).

3. Vektorler aracihi@iyla gen aktarimi (Agrobacterium): Vektorler, gen transferi igin
kullanilan tasiyic1 organizmalara verilen isimdir ve bakterilerde bulunan plazmid adi
verilen DNA parcalar1 veya viriisler genellikle vektor olarak kullanilmaktadir. Vektorler
genetik materyali tasimakta olup, hedef organizmaya enjekte edildiginde genetik
materyal hedef organizmaya aktarilmaktadir (Macar ve ark., 2017; Wilson ve ark.,
2006).

4. Biyolistik transformasyon: Mikroskobik altin veya tungsten partikiilleri, genetik

materyali kaplar ve hedef hiicrelere yiiksek hizda atilir (Macar ve ark., 2017; Wilson ve
ark., 2006).
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Transgenik Bitki

Genetik yontemler, bitkilerin genetik yapisini degistirerek, istenilen 6zellikleri veya
direngleri kazandirmak icin kullanilmaktadir. Bu teknoloji, tarimda verimliligi artirma,
hastaliklara karsi direngli bitkiler olusturma ve c¢evresel faktorlere adapte olan bitkiler
gelistirme gibi bircok amaca hizmet edebilmektedir (Hensel ve ark., 2009).

Transgenik bitkiler, genetik yontemlerle belirli 6zellikler kazandirilmis bitkilerdir.
Genellikle istenilen genetik materyal laboratuvar ortaminda bir organizmadan alinarak bitki
DNA'simna aktarilmaktadir ve bu teknoloji, tarimda cesitli ilerlemeler saglamak ig¢in
kullanilmaktadir (Hensel ve ark., 2009).

Transgenik bitkiler, genellikle istenen genin bir vektor aracilifiyla bitki hiicrelerine
aktarilmast yoluyla iiretilmektedir. Bu siiregte, genetik materyal bitkinin hiicresi igerisine
yerlestirilmektedir. Ornegin, bocek zararlarm azaltmak icin Bacillus thuringiensis (Bt)
bakterisinden alimnan genler, bitkilerde boceklere karsi direng gelistirilmesinde
kullanilabilmektedir. Bt toksinlerinin genleri transgenik bitkilere aktarilarak, bitkilerin
boceklere karst dogal bir koruma mekanizmasi gelistirmesi saglanmistir (Garcia ve ark., 2023).
Ayrica Bt pamuk tretimi ile boceklere dayanikli bir pamuk tiirii olusturulmustur (Dhillon ve
ark., 2011). Bunlarla birlikte, pirincte, Vitamin A eksikligi olan bolgelerde goriilen bir saglik
sorununa ¢dziim olmasi amaciyla pirincin Beta-karoten icerigi yiikseltilerek besleyici degeri
artirllmistir (Zhu ve ark., 2018). Baz1 transgenik soya fasulyesi tiirleri, kuraklik kosullarinda
daha dayanikli olacak sekilde genetik olarak modifiye edilmistir ve bu bitkiler kuraklik stresine
daha iyi adapte olabilmektedir (Gongalves ve ark., 2019).

Gen transferi ile bitkilerin hastaliklara, zararlilara yada negatif ¢evresel sartlara karsi
diren¢ kazanmasi saglanabilmekte, ayrica verimlilikleri ve besin degerleri artirilabilmektedir
(Choudhury ve ark., 2012; Hensel ve ark., 2009; Macar ve ark., 2017). Bulunla birlikte,
transgenik bitkilerle ilgili olarak c¢evre ve saglik yoniinden tartismalar da bulunmaktadir
(Choudhury ve ark., 2012; Dutton ve ark., 2004; Wilson ve ark., 2006).
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OZET

Tekstil dijital baskisi giin gectikge siirdiiriilebilirlik yoniinii ortaya koyan gelisimler
sergilemektedir. Gerek hizli moda gereksinimleri, gerekse de iiretim maliyetlerindeki artis
nedeniyle dijital tekstil baskicilig1 pazarda gitgide artan bir 6neme sahip olacaktir. Calismada
Ne 30/1 %100 pamuk ve Ne 12/1 %100 pamuk siiprem 6rme kumaslar iiretilmistir. Bu
kumaglara 6n islem patinda 100 ve 200 g kivamlastirici igeren pat uygulanmistir. Segilen
desende dijital bask1 islemi yapildiktan sonra 10 dakikada fikse islemi ve ardindan yikama-
kurutma uygulanarak kumas tiretimleri tamamlanmistir. Ham numunelere, 6n terbiye sonrasi
kivamlastirict pat1 aktarilmadan 6nceki numunelere ve baskili kumaslara siklik, gramaj,
kalinlik, ilmek iplik uzunlugu, yumusaklik (Stiffness), patlama mukavemeti, hava gecirgenligi
gibi secilmis baz1 fiziksel ve performans testleri uygulanmistir. Ayrica numuneler
SEM(taramal1 elektron mikroskobu) ile gorsel olarak analiz edilmistir.

Anahtar Kelimeler: Dijital Baski, Pamuk, Stiprem, Stiffness, Kivamlastirici.
1. GIRIS

Giyinme, Maslow’un ihtiyaglar hiyerarsisi piramidinin alt basamaklarinda yer alan,
aclik, susuzluk, dinlenme, barinma gibi fizyolojik ihtiyaclar1 takip eden giivenlik ihtiyaglari
arasinda yer almaktadir. Insanoglu, ilk ¢aglarda ¢evre kosullarina uyum saglamak ve viicudunu
doganin olumsuz etkilerinden korumak i¢in giyinmeye gereksinim duymustur. Ancak, yillar
icinde yasam standartlarinin yiikselmesi ve teknolojinin gelismesi ile giysiler sadece ortiinmek
ve korunmak icin degil, sosyal ihtiyaglar1 karsilamak, fonksiyonellik ve konfor saglamak
amaciyla kullanilmaya baglanmistir (1). Yasamin her alaninda tekstile dair materyaller bulunur.
Boyu enine gore ¢cok uzun olan, belirli uzunluga, incelige ve mukavemete, sarilmaya, egrilmeye
ve biikiilmeye sahip olan materyallere lif denir. Tekstil, lifin olusumundan, kullanicinin talep
ettigi ozelliklere sahip bir materyal haline gelinceye kadar ilerleyen evrelerden olusur (2). Tarih
boyunca diinyada en ¢ok kullanilan lif olan pamuk lifi glinlimiizde de hala 6nemini
korumaktadir. Pamuk, yapitas1 glikoz olan seliiloz polimer zincirlerinden olusmaktadir. Uretim
gerekliliklerinden dolayi, Diinya genelinde sinirli sayida iilkenin ekolojisinin pamuk iiretimine
uygun oldugu bilinmektedir. Diinya pamuk iiretiminin neredeyse tamami (%99,5) {ilkemizin 6.
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sirada yer aldig1 10 biiyiik pamuk {ireticisi iilke tarafindan gerceklestirilmektedir. Bunlar Cin,
Hindistan, ABD, Brezilya, Avustralya, Tiirkiye, Pakistan, Ozbekistan, Arjantin ve Yunanistan
olarak siralanmaktadir.(3)

Pamuk lifine mikroskopla bakildiginda boyuna yass1 kivrimli bir yapiya sahip iken,
enine kesiti fasulye seklindedir (Gorsel 1).

9 ’

Gorsel 1. Pamuk Lifinin Kesit Goriintiileri (4)

Ipliklerin tek basina ya da topluca (¢ozgiiler halinde) riicii igne ve yardimci elemanlar
vasitastyla ilmekler haline getirilmesi, bunlar arasinda da yan yana ve boylamasina baglantilar
olusturulmasi ile bir tekstil yilizeyi elde etme islemine Ormecilik adi verilir.
https://www.derstekstil.name.tr/ormeciligin-tarihcesi.html.  Orme konfeksiyon mamulleri,
dokuma konfeksiyon mamulleri ve diger hazir esyalar, hazir giyim ve konfeksiyon sektoriiniin
ic temel iirlin grubudur ve sektorel ihracat performans: degerlendirilirken bu {i¢ temel iiriin
grubunu dikkate almak gerekmektedir. S6z konusu ii¢ temel iiriin grubunun Tiirkiye’nin toplam
hazir giyim ve konfeksiyon ihracatindaki paylar1 ve dolayisiyla agirliklar: farklidir. 2023 Ocak-
Eylil doneminde 6rme konfeksiyon mamullerinin toplam hazir giyim ve konfeksiyon
ihracatindaki pay1 %17 olmustur (5). Tekstil materyalleri ¢ogunlukla kumasa daha g¢ekici bir
goriinlim veya efekt vermek amaciyla renklendirilirler. Tekstil materyalinin elyaf, tops, iplik,
kumas ve hazir par¢ca formunda renklendirilmesi islemi boyama ve baski yontemleri olmak
tizere 2 farkli teknikle gergeklestirilmektedir. Boyama tiim ylizeyin renklendirilmesi, baski ise
bolgesel renklendirme metodudur. Baski islemi ¢ok cesitli yontemlerle uygulanabilmektedir.
Rotasyon, filmdruck, transfer ve rulo baski gibi ¢esitli konvansiyonel yontemlerin yani sira son
yillarda makine tireticilerinin ilgisini ¢ekmeye baslayan dijital (ink-jet) baski yontemi de genis
kullanim alan1 bulmaktadir (6). Dijital (ink-jet) baski, bilgisayar dosyasindan direkt olarak
alan verilerden, baskili materyal tretilebilmesini saglayan bir baski teknolojisidir. Dijital
baski, konvansiyonel baski yontemlerindeki film, ara makine ve sablon hazirlama gibi ara
asamalar1 elimine etmektedir. Dijital baski sayesinde tekstil ylizeyleri lizerinde kaliteli, net
kontiirlii ve renk verimi yliksek baskilar elde edilebilmektedir (7). Dijital baski, giinlimiizde
Diinya genelindeki toplam tekstil baski pazarmin %10’undan daha az bir paya sahip
bulunmaktadir. Grand View Research tarafindan yayinlanan rapora gore, kiiresel dijital tekstil
baski pazar1 biiyiikligi 2022 yilinda 2.669,9 milyon dolar olarak degerlendirilirken, bunun
2023’ten 2030’a kadar %14,4’1iik bir yillik biiyiime oraninda genislemesi beklenmektedir (8).
Dijital bask1 sistemlerinin siniflandirilmasinda en yaygin olarak kullanilan kriter, miirekkep
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puskiirtmesinin kesiksiz (kontinii) veya kesikli (desene gore/Drop-on-demand (DOD)) olarak
yapilmasidir (Gorsel 2).

Dijital Baski
Teknolojileri

L Drop-on-
Kesiksiz Dljlti.i.| . demand (DOD)

Baski Teknolojisi G

teknolojisi

| L
[ | | [ | |
Basit ikili Cok Seviyeli - . .

Hava Jetli Sistem Termal Sok Piezo-elektrik

Yan Puskurtmeli Sikistirmali

Gorsel 2. Dijital Baski Teknolojilerinin Siniflandirilmasi (9)

Dijital Baskinin Avantajlart

e Daha temiz, giivenli ve genellikle daha az israfli ve ¢evreye daha az zarar veren bir
sistemdir. Atik miktar1 klasik baskilara gore ¢cok daha diisiik oldugundan ¢evre dostu
bir uygulamadir,

e ikinci kalite ve hatali iiretim oranlan diisiiktiir,

e (Cok biiylik raporlu desenlerin basilmasina olanak tanimaktadir,

e Desen tasariminda renk sayisi, tonlu efektler vb. agilardan esneklige sahip oldugu
icin istenilen desen tasarimi agisindan sinirsiz bir yaraticilik imkani saglamaktadir,

e Numune maliyeti diisiik ve numune hazirlama siiresi oldukca kisadir,

e Tasarim asamasi ile liretim agamasi arasinda gecen siire ¢ok kisadir. Siparisler ¢ok
kisa bir siirede gerceklestirilebilmektedir. Bu durum, desen ve {iriin gelistirmesini
hizlandirmaktadir. Miisteri igin “Hizli Yanit Verme” ve “Aninda Uretim” imkani
saglamaktadir,

e Stok ihtiyacim biiyiik 6l¢iide azaltmaktadir,

e Sablon hazirlik islemi olmadigi i¢in hem hazirlik islemi i¢cin hem de sablon stoklari
icin bir yer ayrilmasina gerek yoktur. Bu islem i¢in gereken su, enerji ve iscilikten
de tasarruf edilmektedir. Dolayisiyla maliyetler de ciddi oranda diismektedir,

e Yiiksek ¢oziiniirliikte baskilar elde edilebilmektedir,

e Desen ve varyant degistirme islemleri yazilim tizerinden yapildigi igin tip degisimleri
cok kisa siirede gerceklesmekte ve kumas kayb1 olmamaktadir,

e Dijital baskida, konvansiyonel baski islemleriyle kiyaslandiginda, miirekkep
kullanim1 6nemli 6l¢iide diistiktiir. Bu miirekkep maliyetlerinin yan1 sira kurutma
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islemi icin de daha diisiik enerji tiikketimi anlamina gelmektedir. Ayrica miirekkep
kullaniminin az olmasi atik suda daha az kirlilik anlamina da gelmektedir,

Piyasaya siirlilmeden dnce desenin ¢alinma riskini ortadan kaldirmaktadir,

e Moda sezonlarinda gesitlilige olanak saglamaktadir,

Bilgisayar dosyalarinda kolayca depolanip, ¢evrilip, aktarilip basilabilmektedir,

o Kisisellestirmeye izin vermektedir,

Basilan deseni degistirmek maliyet agisindan higbir fark yaratmamaktadir (7,9,10).

Dijital Baski Proses Akist
Farkli miirekkep ve farkli hammaddeden olusan kumaslarin dijital baski prosesleri de
birbirinden farklidir. Bu nedenle, istenilen baski kalitesini ve kontur netligini elde edebilmek

icin miirekkebe ve ylizeye uygun islemler uygulanmalidir. Gorsel 3’de reaktif miirekkepler
kullanilarak yapilan dijital baski1 isleminin ig akis semasi1 goriilmektedir.

Baskiya Hazir On Terbiyeli Kumas

On Islemler

Dijital Baski Islemi

A
Fiksaj

A
Ardil Islemler

Gorsel 3. Dijital Baski Is Akis Semas1 (11)

Diyjital baski miirekkepleri diisiik viskoziteli olduklarindan kumas iizerine
puskiirtiildiikleri zaman ¢6zgii ve atki yoniinde iplikler boyunca emilerek yayilirlar. Boylece
miirekkep damlalar1 dairesel olmak yerine yildiz seklini alir ki, bu sekilde keskin kontiirlii net
baskilar elde edilemez. Bu nedenle, dijital baski yapilacak kumaslarin normal 6n terbiye
islemleri yapildiktan sonra, miirekkep yayilmasin1 6nlemek amaciyla uygun bir kivamlastirici
iceren fular banyosu ile emdirilip kurutulmasi gerekir. Ayrica, bu fular banyosuna,
boyarmaddenin fiksaj1 i¢in gerekli olan alkali, asit, iire, zay1f oksidasyon maddesi vb. maddeler
de ilave edilerek baskidan 6nce kumas hazirlanmaktadir (7).

Kivamlagtiricilar temel olarak kenar ve koselerde substratin emiciliginin Oniine gegerek
kontiir netligini saglamada ve gblge olusumunu engellemede gorev almaktadirlar. Buna ilave
olarak boyarmadde ve kimyasallarin eriyerek baski ve kurutma sonrasi yapilan buharlama
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sirasinda liflerin igerisine girmesini saglayacak nemi tutmaktadir. Kivamlastiricilarin baski

patinda kullanilmasinin bir diger sebepi miirekkebin veya baski patinin akis 6zelliklerini
(reolojisini) modifiye etmektir.

Cizelge 1. On islem Gérmemis ve On Islem Gérmiis Kumaslarin Yiizey Goriintiisii (12)

ON ISLEMSIZ ON ISLEMLI
Kontrolsiiz Penetrasyon Kontrollii Penetrasyon
Damla Yayilmasi (Yildiz Damla) Sabit (Dairesel) Damla Sekli
Digitk Renk Verimi Yiiksek Renk Verimi
Diigitk Baski Kalitesi Yitksek Bask: Kalitesi
Daha Iyi Baski Diizgiinligi (Egalite)
& [
0 '__",“f',..' " vt ~SROU I SIS} ,. f“.., f”ﬁg' S}

2. MATERYAL VE METOT

Bu ¢aligsmada dijital baskinin proses parametrelerinin degistirildigi ve bu degisikliklerin
kumasin fiziksel, performans ve konfor ozelliklerine etkisinin incelendigi kapsamli bir
aragtirma yapilmustir. Caligmada yapilan iiretimler Gorsel 4’de 6zetlenmistir.

iplik Ham On Bask Mamiil
Kumas Terbiyeli Oncesi Kumas
Kumas Kumas
«Orme *Gazeleme *Pat «Dijital Baski
e Aktarimi eFikse

Gorsel 4. Uretim Adimlar:

Calismada Ne 30/1 %100 pamuk (P30) ve Ne 12/1 %100 pamuk (P12) iplikler
kullanilarak siiprem 6rme kumaslar iiretilmistir. Bu kumaglara 6n islem patinda kullanilan
kivamlastirict miktar1 degistirilerek dijital baskr uygulanmistir. Baski sonrasi fikse islemi 110
°C’de 10 dakika uygulanmustir. Uretilen kumaslara fiziksel, performans, konfor ve renk testleri
uygulanarak degerlendirmeler yapilmistir. Numunelere aymi sartlarda uygulanan gazeleme

(yakma) ve 0n terbiye islemlerinin ardindan 6n islem pat1 aktarilmistir. Pat receteleri ¢izelge
1’de gosterilmistir.
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Cizelge 2. On islem Pat1 Regeteleri

Kimyasal Adi Kivamlastiric1 Miktarlar (g/1)
Kivamlastirici (Heraprint Aqua 100 200
Ink)
Setaprint NDG (Antioksidan) 25 25
Sodyum bikarbonat 25 25
Kopiik Onleyici (Setaprint AP) 3 3
Soda 5 5
Ure 100 100
Su 742 642
Toplam 1000

On islem pat: aktarildiktan sonra kumaslar dijital baski i¢in hazir hale gelmistir. Bu
esnada dijital baski i¢in hazirlanan desen, baski makinesine bir yazilim yardimi ile aktarilmistir.
Baski islemlerinde kullanilmak i¢in Gorsel 5°de verilen desen tasarlanmistir. Dijital baski
islemi NASSENGER PRO 60 makinesinde gerceklestirilmistir. Fikse islemi ARIOLI marka
1996 model fikse cihazinda set degeri 110 °C’de 10 dakikada gergeklestirilmistir. Fikseleme
sonrast kumasa tutunamamis boya ve kimyasal artiklarin  kumas yilizeyinden
uzaklagtirilabilmesi i¢in kombine yikama ve kurutma islemleri yapilmistir.

Gorsel 5. Dijital Baski Deseni

Uretimi gerceklesen kumaslarin 6zelliklerinin tespiti amaciyla bazi testler uygulanmustir.
Sirasiyla gramaj TS 251-1991(13), siklik TS EN 14971- 2006 (14), ilmek iplik uzunlugu TS
EN 14970-2006(15), kalinlik TS 7128 EN ISO 5084-1998 (16), patlama mukavemeti TS EN
ISO 13938-2-2020(17),yumusaklik ASTM D 4032-94-1994(18), boncuklanma TS EN ISO
12945-2- 2002 (19)ve hava gecirgenligi TS 391 EN ISO 9237-1999(20) standartlarina uygun
olarak yapilmistir.

3. SONUCLAR VE DEGERLENDIiRME

Stirdiirtilebilirligin ve siirdiirtilebilir iiretimin giin gectikce Oonem kazandigi, artik
firmalarin ya da isletmelerin tercihine birakilan bir yonelim degil, bir zorunluluk oldugu
glinlimiizde, dijital baski bu gereksinimleri fazlasiyla karsilamaktadir. Bu caligmada dijital
baski islemindeki dnemli parametrelerden biri olan kivamlastirici miktar1 degistirilerek farkl
incelikte ipliklerden iiretilmis kumaslar {izerindeki etkisi incelenmistir. Numunelere ait fiziksel
test sonuglart Cizelge 3’de verilmistir.
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Cizelge 3. Numunelere Ait Fiziksel Testlerin Sonug¢lar