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IMPORTANT, PLEASE READ CAREFULLY

To be able to make a meeting online, login via https://zoom.us/join site,
enter 1D instead of “Meeting ID

or Personal Link Name” and solidify the session.

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

The Zoom application can be used without registration.

The application works on tablets, phones and PCs.

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

All congress participants can connect live and listen to all sessions.
During the session, your camera should be turned on at least %70 of session
period

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

TECHNICAL INFORMATION

Make sure your computer has a microphone and is working.

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

Attendance certificates will be sent to you as pdf at the end of the congress.
Moderator is responsible for the presentation and scientific discussion
(question-answer) section of the session.

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

exp. H-..., S-... NAME SURNAME
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HALL: 1 SESSION: 1

SERHAT GUNDOGDU

P. U.F. D, DOSENT
SOLTAN HUSEYNOGLU

EARL JONES G. MUICO
JOHN BLAIR ADRIAN P.
REQUINTO

NAZILO ABDULLAZADO

P. U.F. D, DOSENT
SOFOROLIYEVA FORIDO
AKIF QIZI

AHMAD SALMAN

MEHMET SiMSIiR
ZEYNEP SEZER

DOC. DR.
YEGANE KURBET KIZI
KAHRAMANOVA

MODERATOR: NAZIL® ABDULLAZAD®

Okul Oncesi ("')gretmenleriniq Dramatik Oyuna Karsi Bakis Agilarinin
Incelenmesi

Bhmoad Cavad Yaradiciligmin Moktobda Oyradilmosi

Assessing The Academic Performance Of Working Students During
Pandemic

Ifadali Oxu Fonninin Tadrisinde Vazifalor Vo Perspektivlor

ibtidai Siniflords Yazilist Catin S6zlor Uzerinda Isin Toskili Yollar:

Evaluating the Effectiveness of Electronic Response Systems in
Technology-Oriented Classes

Endiiliis {le Tlgili Tiirkiye Cumhuriyeti Déneminde Tarih Alaninda Yapilan
Akademik Ve Miistakil Caligmalar

Ulutiirkcoiin Hal Sisteminds Yerlik Hal
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HALL: 2 SESSION: 1 MODERATOR: P.U.F. D, DOSENT RAZIM MOMMaDOV
P. U. F. D, DOSENT Azorbaycan Poeziyasimin Milli Iftixar1 — Boxtiyar Vahabzado
RAZIM MOMMoODOV
DOSENT PORIXANIM Boxtiyar Vahabzadonin Publisistikasinda Saxsiyyatlar.
SOLTANQIZI (Hiiseynova)

F.U.F.D., BAS MUSLLIM

QASIMOVA YEGAND [brahim Boy Musaboyovun Badii Nosri.
NORIMAN QIZI
DR. ULKER BAHSIYEVA Bir dykii ustasi olarak Omer Seyfeddin
MOHORROMOVA ELMIRA Odobiyyat Darslorinds Integrasiya
YRD. DOC. DR. KAMER Tiirkiye ve Azerbaycan Romanlarinda Ogretmen Karekterleri
ALHANOVA
BAS MUOLLIM MEHDIYEVA Dahi Sair Imadoeddin Nosim1

MOTANOT BAHADUR QIZI

BILAL HOSONLI Odobiyyat Darslorinds Inkliiziv Tolim Imkanlari

ASSIST. PROF. EGILMEZ D.

BURCU Political Dialogue in the Novels of Ursula Le Guin.
ASSIST. PROF. GURSOY A.

OZGUR
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HALL: 3 SESSION: 1 MODERATOR: PROF. DR, AHMET $AHINOZ

DOC. DR. SENARAS EREN

ARZU
OGR. g}(")R. DR.INANC SAHIN Depolama Yeri Atama Problemi igin Dal ve Sinir Algoritmast
DR. OGRENCISi SENARAS
ONUR MESUT
ARS. GOR. DR. TURKER Association Effect on Meme Coin Price Movements
TEKER
RESS. ASSIST.KAAN Applying The Theory Of Planned Behavior In Assessments Of
YIGENOGLU Consumers’ Intentions Towards To Green Consumption
RESS. ASSIST.KAAN Zero-Covid Policy And Foreign Investments In China
YiGENOGLU
YUSUF GARBA BABA Prioritization Assessment of Housing Development Risk Factors: A Fuzzy
Hierarchical Process-Based Approach
SAKINA BABASHOVA Simulation Modelling of Pandemic Development Processes

PROF. DR, AHMET SAHINOZ Hangi Siirdiiriilebilir Kalkinma?
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HALL: 4 SESSION: 1 MODERATOR: PROF. DR. SUREYYA YIGIT
PROF. DR. SUREYYA YIGIT Volatile Neighbourhood Relations: Germany and Poland From War To
Peace
EMEL COKOGULLAR “Yeni Islamc1 Kadinlar”: Adalet-insanlik Onuru ve Ozgiirliik

Tartigmalarima Farkli Bir Bakis

RESEARCHER ZULFIYYA Historical-architectural monuments of Nardaran (Baku city)
JALILOVA
HURIYE CINARER,
Kapadokya Bolgesi’nde Nazar inanci ve Uygulamalari
F. U. F. D., TORANO Liilokoran Kond Hidronimlorinin Semantik-Struktur Xiisusiyyatlori

NAGIYEVA

HOSONOVA KONUL Qarabag Laylalarinda Frazeologizmlor

GOKCE AYSUN KILIC MaxErnst’in Frotaj Teknigini Kullanim1 Ve Giinlimiiz Sanatinda

Yansimalari

Patriarchy and Gender Discrimination as seen in the Novels of Ahdaf
NAGWA SOLIMAN Soueif’s In the Eye of the Sun (1992) and Pramoedya Ananta Toer’s The
Girl from the Coast (2002)
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HALL: 5 SESSION: 1 MODERATOR: DOSENT 8SGOROVA AFAQ M@MMaD QIZI
. DOSENT
SOHROT NUSROT QIZI Azorbaycan Usaq Odabiyyatinda Folklor Badii Yaradiciligin Qaynagi
MOMMODOVA Kimi
DOC. DC. 9NVOR ABBASOV Azorbaycan Dili Toliminin Naticoy6nlii Mozmununun
FIDAN KORIMOVA Yaradilmasi Yeni Paradigma Kimi
DOC. DR. KOMAL9 Azarbaycanin Boyiik Oglu - Noriman Norimanov
QULIYEVA
ASIM iBRAHIMOV
MOMMODOVA Nizami Masnavilorinds “Karlasma” Fonetik Hadisosinin Tozahiiri
OSMOTXANIM BOYOHMOD
(0] V4
F.U.F.D. DOSENT ROHILO Ismin Hallarmin Qosmalarla Islonmasine Dair
HUMMOTOVA
F. U. F. D, DOSENT Qorbi Azorbaycan Sivolorinde ©dobi Dilin Arxaik Qrammatik Vahidlori
SEVINC SADIQOVA
DOSENT 9SGOROVA AFAQ Azorbaycan Tiirkiyo Sufi ©dobiyyatinin Dil-Uslub Xiisusiyyatlori
MOMMBOD QIZI
ARZU KARIMOVA Tataristan Cumhuriyeti Dil Politikas1
NOSIROVA FiDAN YAQUB Sohram Sofii Yaradiciligina Bir Baxis Vo Ya Soziin Diizii, Soziin Diizii

QIzI




24.07. 2022 10: 00 - 12:00
Meeting ID: 826 6010 9319 Passcode: 240722

HALL: 6 SESSION: 1

NUNTAPORN AUKKANIT

ABTEHAL Y. ANAAS MOHD
NAZMI BIN ABD. MANAP

AMIR SABER GHARAMALEK]I,
BEITOLLAH ALIPOUR
ZEINAB FAGHFOORI

AHMAD
YARIKHOSROUSHAHI

KHAIRUL BARIAH SULAIMAN
TAJUL ARIS YANG

AHMED M. S. HUSSEIN
SAHAR Y. AL-OKBI

MAMTA KUMARI
SHASHI JAIN

KUBRA SAYIN
DERYA ARSLAN

ASHRAF S. HAKIM
RANDA M. ALAROUSY

DEWI FATMANINGRUM
ADE WIRADNYANI

MODERATOR: NUNTAPORN AUKKANIT

Effect of Different Oils on Quality of Deep-fried Dough Stick

Association between Single Nucleotide Polymorphism of Calpainl Gene
and Meat Tenderness Traits in Different Genotypes of Chicken:
Malaysian Native and Commercial Broiler Line

Prophylactic Effects of Dairy Kluyveromyces marxianus YAS through
Overexpression of BAX, CASP 3, CASP 8 and CASP 9 on Human Colon
Cancer Cell Lines

Color Characteristics of Dried Cocoa Using Shallow Box Fermentation
Technique

Evaluation of Bakery Products Made from Barley-Gelatinized Corn Flour
and Wheat-Defatted Rice Bran Flour Composites

Screening of Potential Sources of Tannin and Its Therapeutic Application

Antioxidant Properties, Ascorbic Acid and Total Carotenoid Values of
Sweet and Hot Red Pepper Paste: A Traditional Food in Turkish Diet

Incidence of Fungal Infections and Mycotoxicosis in Pork Meat and Pork
By-Products in Egyptian Markets

Inadequacy of Macronutrient and Micronutrient Intake in Children Aged
12-23 Months Old: An Urban Study in Central Jakarta, Indonesia
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HALL: 1 SESSION: 2

SECIL YILDIZ

DOS.9SMOT IDRIS QIZI
ISMAYILXANOVA

BALAYEVA PUSTOXANIM

AYTON HEYBOTOVA

SORDAROVA MEHRIBAN
NAGI QIZI

P.U.F.D. BALAYEVA
SALEHOVA GULARO

MODERATOR: P.U.F.D. BALAYEVA SALEHOVA GULAR®

Okul Oncesi Dénem Cocuklarinin Ebeveynlerinin Cocuklartyla
Oynadiklart Oyunlarin Ve Oyuncaklarin Cocuklarinin Cinsiyetleri
Baglaminda Incelenmesi

Xiisusi Istedada Malik Moktablilorin Peso Se¢gmoya Azirlanmasi Isinin
Toskili

Moktobin Idars Edilmasinds Kollegial Orqanlarin Iginin Planlagdiriimast

Ifadali Oxudan Laborator Masgalolorinde Qruplarla Isin Toskili

Tadgiqata Osaslanan Tohsilin Yeni Mozmunlu Tohsilds Yeri.

XXI Osrdo Tohsilin Inkisafinin Osas Istiqamatlori

NAZEEMA AHMED

An Evaluation of a Psychotherapeutic Service for Engineering Students: The
Role of Race, Gender and Language
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HALL: 2 SESSION: 2 MODERATOR: ALAYUNT N. O. QIZI

Overview of Application Areas of The High Performance Liquid

ALAYUNT N.O. Chromatography (HPLC) Method (HPLC in applied sciences)
TAHIROGLU V.
Abdullah SARMAN Using Virtual Reality as a Digital Technology in Pediatric Nursing
Education
TAHIROGLU V. Overview of Application Areas of The Enzyme-Linked Immunosorbent
ALAYUNT N.O. Assay (Elisa) Method (ELISA in applied sciences)
GULIYEV RUSLAN Biological Study Of A New Azomethine And Its Ensemble With Silver
HUSEYNZADA ALAKBAR Nanoparticles

DEMIRALP MUSTAFA
HASANOVA ULVIYYA

GUL CANAN
MADRAN SERRA
NEZGITLI ELIiF iREM Hastane Calisanlarinda Is Stresinin Diyet Kalitesi Ve Duygusal Yeme
OZTURK BEYZANUR Uzerine Etkisi
ASGERLI GUNEL
KUTBAYGONUL
SIMSEK MERYEM
OZENOGLU ALIYE

NEZGITLI ELIF IREM Besin Segimine Etki Eden Psikososyal Stresorler
OZENOGLU ALIYE
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HALL: 3 SESSION: 2

ADEREMI TIMOTHY ADELEYE
SOLOMON TOSIN OKESHINA
0JO SEGUN SAMSON
KEHINDE.H. MOBERUAGBA
OLUDARE O. OSIBOYE

ADEREMI TIMOTHY ADELEYE
SOLOMON TOSIN OKESHINA
0JO SEGUN SAMSON
KEHINDE.H. MOBERUAGBA
OLUDARE O. OSIBOYE

RUKIYE ASLAN
EBRAR YALTAGIL

SEZER GOYCINCIK
HATICE DANAHALILOGLU

TAHMAS KAHYAOGLU D
YILDIZ H

DR. K. R. PADMA
K. R.DON

MODERATOR: DR.K. R. PADMA

Applications of Lignocellulosic Derived Adsorbent (LDA) for the
Remediation of Pharmaceutical Pollutants

A Mini-Review On The Efficient Biomedical Applications Of Gold
Derived Nanoparticles

Determining the Level of Knowledge and Awareness about Human
Papilloma Virus (HPV) Infection and HPV Vaccine: The Sample of
Health Personnel Candidates

Antioxidant and Antibacterial Activities of Salen-type Schiff Base and
Metal Complexes

The Composition of Lavender Essential Oil: The Case of Kastamonu

Synergistic Effect of Silver nanoparticle Coated on Moringa Oleifera Leaves
Extract Modulates Oncogenes: An Investigational Update
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HALL: 4 SESSION: 2

KERVANCI S.
AKAY F.

PROF. DR. MEMET SAHIN
DR. ABDULLAH KARGIN
KUBRA DOGAN

PROF. DR. MEMET SAHIN
DR. ABDULLAH KARGIN
AHMET OMAR

SELAHATTIN KILINC

MEHMET TANER YOLCU
ALTUG ASKIN
DENIZ iLKDOGMUS
NIHAL ARl KORKUSUZ,
MEHMET EMIN KORKUSUZ

JALE EMRE
SANEM YILDIZ
NIHAL ARl KORKUSUZ
MEHMET EMIN KORKUSUZ

EROGLU M.
UNAL M.
KOCYIGIT S.
KAZAN H.

MODERATOR: DR. ABDULLAH KARGIN

Manually Setting LSTM Hyperparameters for Bitcoin Price Prediction

Neutrosophic Quintuple Numbers And Set VValued Neutrosophic
Quintuple Numbers

Pythagorean Neutrosophic Quadruple Numbers And Set Valued
Pythagorean Neutrosophic Quadruple Numbers

Ring Of -Continuous Functions

XYS-Y Axis Slider Mount Tip Kartezyen Robot Prototipinin
Gelistirilmesi

Edremit Cesidi Sofralik Siyah Zeytinin 60-Co Gamma Isin1 ile Isinlanmasi
Sonucu Kalite Bakimindan Degerlendirilmesi

Ayni Capta Farkli Malzeme Kullanilarak Civata-Somun Baglantilarinda
Meydana Gelen Gerilmelerin Sonlu Elemanlar Analizi ile Incelenmesi



24.07. 2022
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HALL: 5 SESSION: 2

NACI BUYUKKARACIGAN

NACI BUYUKKARACIGAN

TUBA DEMIREL
KEMAL SAHIN TUNCEL
ISMAIL KARACAN

S.I. ISMAYILOVA,
A.E. HUSEYNZADA,
U.A. HASANOVA,

N. YUSUBOV,

V. ISMAYILOV,

N. GULIYEVA
FARGANA ALIZADEH
ALAKBAR HUSEYNZADA
MUSTAFA DEMIRALP
ULVIYYA HASANOVA
ULVIYYE YOLCHUYEVA
VAGIF ABBASOV

FARGANA ALIZADEH
ALAKBAR HUSEYNZADA
ULVIYYA YOLCHUYEVA

MUSTAFA DEMIRALP

ULVIYYA HASANOVA

VAGIF ABBASOV

ERSIN DEMIRAY

ILHAM BOULHISSA
ABDELOUAHAB CHIKHI
ABDERRAHMANE
BENSEGUENI

TUNCER UYSAL ECEM
CETIN TULIN

14: 00 - 16:00
Passcode: 240722

MODERATOR: TUBA DEMIREL

Use of Fuzzy Logic Method in Flood Risk Management

Modeling of Construction Project Risk Management With Fuzzy Logic
Method

Termal Stabilizasyon Isleminde Amonyum Bromiir Ve Para-
Benzekinon Malzemelerin Pan Onciil Lifleri Uzerinde Karbon Lif
Uretimindeki Hizlandirict Etkisi

Synthesis Of New 3,5-Dibromosalicylaldehyde Based Azomethines And
Their Modification With Silver Nanoparticles

Nitro-Cinnamaldehyde Azomethine As Antimicrobial Agent

Synthesizing New Acyl Halide-Based Carboxamide And Its Antibacterial
Investigation

Biligim Alt Yapisinda Bulunan Sistem (Server) Odalar1 Kurulumunda
Olmas1 Gereken Yapilarin Aragtirilmasi

In Silico ADME-Toxicity Study of Some Compounds Presented
Antibacterial Activity in a Previous work

Acik Kanal Optimizasyonu I¢in Arayiiz Tasarimi
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HALL: 6 SESSION: 2

R. SEKULA
ALLURU GOPALA KRiSHNA
THELLA BABU RAO
AYHAN AYDOGDU
ERCAN CEYHAN

ALI KAHRAMAN
NURSEL COL

AYMEN LAADHARI

AHMAD H. ABDELGWAD

LOCHAN BASYAL

SHAIBU BAANNI AZUMAH
WILLIAM ADZAWLA

NURLIANI, IDA ROSADA

AYUKO ITSUKI
SACHIYO ABURATANI

14: 00 - 16:00
Passcode: 240722

MODERATOR: AHMAD H. ABDELGWAD

Material Concepts and Processing Methods for Electrical
Insulation

Performance Assessment of Carbon Nano Tube Based
Cutting Fluid in Machining Process

Effects of Plant Densities on Seed Yield and Some
Agricultural Characteristics of Jofs Pea Variety

An Implicit Methodology for the Numerical Modeling of
Locally Inextensible Membranes

Microstrip Patch Antenna Enhancement Techniques

Email Based Global Automation with Raspberry Pi and Control
Circuit Module: Development of Smart Home Application

Effect of Urea Deep Placement Technology Adoption on the
Production Frontier: Evidence from Irrigation Rice Farmers in
the Northern Region of Ghana

Strategy in Controlling Rice-Field Conversion in Pangkep
Regency, South Sulawesi, Indonesia

Comparative Analysis of Soil Enzyme Activities between
Laurel-Leaved and Cryptomeria japonica Forests
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CONFEENCE ID

SCIENTIFIC & REVIEW COMMITTEE

PROGRAM

CONTENT

ORAL PRESENTED PAPERS IN THE CONFERNCE

Nuntaporn Aukkanit

EFFECT OF DIFFERENT OILS ON QUALITY OF DEEP-FRIED DOUGH STICK

Abtehal Y. Anaas & Mohd. Nazmi Bin Abd. Manap

ASSOCIATION BETWEEN SINGLE NUCLEOTIDE POLYMORPHISM OF CALPAIN1 GENE
AND MEAT TENDERNESS TRAITS IN DIFFERENT GENOTYPES OF CHICKEN:
MALAYSIAN NATIVE AND COMMERCIAL

Amir Saber Gharamaleki & Beitollah Alipour & Zeinab Faghfoori & Ahmad

YariKhosroushahi 3
PROPHYLACTIC EFFECTS OF DAIRY KLUYVEROMYCES MARXIANUS YAS THROUGH
OVEREXPRESSION OF BAX, CASP 3, CASP 8 AND CASP 9 ON HUMAN COLON CANCER
CELL LINES
Khairul Bariah Sulaiman & Tajul Aris Yang
COLOR CHARACTERISTICS OF DRIED COCOA USING SHALLOW BOX FERMENTATION ’
TECHNIQUE
Ahmed M. S. Hussein & Sahar Y. Al-Okbi
EVALUATION OF BAKERY PRODUCTS MADE FROM BARLEY-GELATINIZED CORN °
FLOUR AND WHEAT-DEFATTED RICE BRAN FLOUR COMPOSITES
Mamta Kumari & Shashi Jain
SCREENING OF POTENTIAL SOURCES OF TANNIN AND ITS THERAPEUTIC °
APPLICATION
Ashraf S. Hakim & Randa M. Alarousy
INCIDENCE OF FUNGAL INFECTIONS AND MYCOTOXICOSIS IN PORK MEAT AND !
PORK BY-PRODUCTS IN EGYPTIAN MARKETS
Dewi Fatmaningrum & Ade Wiradnyani
INADEQUACY OF MACRONUTRIENT AND MICRONUTRIENT INTAKE IN CHILDREN °
AGED 12-23 MONTHS OLD: AN URBAN STUDY IN CENTRAL JAKARTA, INDONESIA
Alayunt N.O. & Tahiroglu V.
OVERVIEW OF APPLICATION AREAS OF THE HIGH PERFORMANCE LIQUID ’
CHROMATOGRAPHY (HPLC) METHOD (HPLC IN APPLIED SCIENCES)
Abdullah SARMAN

17
USING VIRTUAL REALITY AS A DIGITAL TECHNOLOGY IN PEDIATRIC NURSING
EDUCATION
Veysel TAHIROGLU & Naci Omer ALAYUNT

25

OVERVIEW OF APPLICATION AREAS OF THE ENZYME-LINKED IMMUNOSORBENT
ASSAY (ELISA) METHOD

CONFERENCE BOOK ISBN: 978-605-71828-2-1 www.educonferences.orﬁ
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Nezgitli ELIF IREM & Ozenoglu ALIYE

BESIN SECIMINE ETKI EDEN PSIKOSOSYAL STRESORLER

33

Madran SERRA & Nezgitli ELIF IREM & Giil CANAN & Oztiirk BEYZANUR & Asgerli
GUNEL & Kutbay GONUL & Simsek MERYEM & Ozenoglu ALIYE

HASTANE CALISANLARINDA IS STRESININ DUYGUSAL YEME VE DIYET KALITESI
UZERINE ETKISI

34

Rukiye ASLAN1 & Ebrar YALTAGIL

DETERMINING THE LEVEL OF KNOWLEDGE AND AWARENESS ABOUT HUMAN
PAPILLOMA VIRUS (HPV) INFECTION AND HPV VACCINE: THE SAMPLE OF HEALTH
PERSONNEL CANDIDATES

36

Sezer GOYCINCIK & Hatice DANAHALILOGLU
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EFFECT OF DIFFERENT OILS ON QUALITY OF DEEP-FRIED DOUGH STICK

Nuntaporn Aukkanit
Faculty of Science and Technology, Suan Sunandha Rajabhat University,
Bangkok, Thailand

Abstract:

The aim of this study was to determine the effect of oils on chemical, physical, and sensory
properties of deep-fried dough stick. Five kinds of vegetable oil which were used for addition
and frying consist of: palm oil, soybean oil, sunflower oil, rice bran oil, and canola oil. The
results of this study showed that using different kinds of oil made significant difference in the
quality of deep-fried dough stick. Deep-fried dough stick fried with the rice bran oil had the
lowest moisture loss and oil absorption (p<0.05), but it had some unsatisfactory physical
properties (color, specific volume, density, and texture) and sensory characteristics.
Nonetheless, deep-fried dough stick fried with the sunflower oil had moisture loss and oil
absorption slightly more than the rice bran oil, but it had almost higher physical and sensory
properties. Deep-fried dough sticks together with the sunflower oil did not have different
sensory score from the palm oil, commonly used for production of deep-fried dough stick.
These results indicated that addition and frying with the sunflower oil are appropriate for the
production of deep-fried dough stick.

Keywords: Deep-fried dough stick, palm oil, sunflower oil, rice bran oil.
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ASSOCIATION BETWEEN SINGLE NUCLEOTIDE POLYMORPHISM OF
CALPAIN1 GENE AND MEAT TENDERNESS TRAITS IN DIFFERENT
GENOTYPES OF CHICKEN: MALAYSIAN NATIVE AND COMMERCIAL

lAbtehal Y. Anaas, °Mohd. Nazmi Bin Abd. Manap

121slamic Sciences University of Malaysia

Abstract:

Meat Tenderness is one of the most important factors affecting consumers' assessment of meat
quality. Variation in meat tenderness is genetically controlled and varies among breeds, and it
is also influenced by environmental factors that can affect its creation during rigor mortis and
postmortem. The final postmortem meat tenderization relies on the extent of proteolysis of
myofibrillar proteins caused by the endogenous activity of the proteolytic calpain system. This
calpain system includes different calcium-dependent cysteine proteases, and an inhibitor,
calpastatin. It is widely accepted that in farm animals including chickens, the p-calpain gene
(CAPN1) is a physiological candidate gene for meat tenderness. This study aimed to identify
the association of single nucleotide polymorphism (SNP) markers in the CAPN1 gene with the
tenderness of chicken breast meat from two Malaysian native and commercial broiler breed
crosses. Ten, five months old native chickens and ten, 42 days commercial broilers were
collected from the local market and breast muscles were removed two hours after slaughter,
packed separately in plastic bags and kept at -20°C for 24 h. The tenderness phenotype for all
chickens’ breast meats was determined by Warner-Bratzler Shear Force (WBSF). Thawing and
cooking losses were also measured in the same breast samples before using in WBSF
determination. Polymerase chain reaction (PCR) was used to identify the previously reported
C7198A and G9950A SNPs in the CAPN1 gene and assess their associations with meat
tenderness in the two breeds. The broiler breast meat showed lower shear force values and lower
thawing loss rates than the native chickens (p<0.05), whereas there were similar in the rates of
cooking loss. The study confirms some previous results that the markers CAPN1 C7198A and
G9950A were not significantly associated with the variation in meat tenderness in chickens.
Therefore, further study is needed to confirm the functional molecular mechanism of these
SNPs and evaluate their associations in different chicken populations.

Keywords: CAPNI, chicken, meat tenderness, meat quality, SNPs.
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PROPHYLACTIC EFFECTS OF DAIRY KLUYVEROMYCES MARXIANUS YAS
THROUGH OVEREXPRESSION OF BAX, CASP 3, CASP 8 AND CASP 9 ON
HUMAN COLON CANCER CELL LINES

LAmir Saber Gharamaleki, ?Beitollah Alipour, 3Zeinab Faghfoori, “Ahmad
YariKhosroushahi

1234 Tabriz University of Medical Sciences, Daneshgah Street, Tabriz, Iran

Abstract:

Colorectal cancer (CRC) is one of the most prevalent cancers and intestinal microbial
community plays an important role in colorectal tumorigenesis. Probiotics have recently been
assessed as effective anti-proliferative agents and thus this study was performed to examine
whether CRC undergo apoptosis by treating with isolated Iranian native dairy yeast,
Kluyveromyces marxianus YAS, secretion metabolites. The cytotoxicity assessments on cells
(HT-29, Caco-2) were accomplished through  3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide (MTT) assay as well as qualitative DAPI (4',6-diamidino-2-
phenylindole staining) and quantitative (flow cytometry assessments) evaluations of apoptosis.
To evaluate the main mechanism of apoptosis, Real time PCR method was applied.
Kluyveromyces marxianus YAS secretions (IC50) showed significant cytotoxicity against HT-
29 and Caco-2 cancer cell lines (66.57 % and 66.34 % apoptosis) similar to 5-Fluorouracil (5-
FU) while apoptosis only was developed in 27.57 % of KDR normal cells. The prophylactic
effects of Kluyveromyces marxianus (PTCC 5195), as a reference yeast, was not similar to
Kluyveromyces marxianus YAS indicating strain dependency of bioactivities on CRC disease
prevention. Based on real time PCR results, the main cytotoxicity is related to apoptosis
phenomenon and the core related mechanism is depended on the overexpression of BAX, CASP
9, CASP 8 and CASP 3 inducing apoptosis genes. However, several investigations should be
conducted to precisely determine the effective compounds to be used as anticancer therapeutics
in the future.

Keywords: Anticancer, anti-proliferative, apoptosis, cytotoxicity, yeast.
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COLOR CHARACTERISTICS OF DRIED COCOA USING SHALLOW BOX
FERMENTATION TECHNIQUE

!Khairul Bariah Sulaiman, 2Tajul Aris Yang
!Malaysian Cocoa Board, Sumun, Perak, Malaysia

2School of Industrial Technology, Universiti Sains Malaysia, Penang, Malaysia,

Abstract:

Fermentation is well known as an essential process to develop chocolate flavor in dried cocoa
beans. Besides developing the precursor of cocoa flavor, it also induces the color changes in
the beans. The fermentation process is influenced by various factors such as planting material,
preconditioning of cocoa pod and fermentation technique. Therefore, this study was conducted
to evaluate color of Malaysian cocoa beans and how the duration of pods storage and
fermentation technique using shallow box will effect on its color characteristics. There are two
factors being studied i.e. duration of cocoa pod storage (0, 2, 4 and 6 days) and duration of
cocoa fermentation (0, 1, 2, 3, 4 and 5 days). The experiment is arranged in 4 x 6 factorial
designs with 24 treatments and arrangement is in a Completely Randomised Design (CRD).
The produced beans are inspected for color changes under artificial light during cut test and
divided into four groups of color namely fully brown, purple brown, fully purple and slaty. Cut
tests indicated that cocoa beans which are directly dried without undergone fermentation has
the highest slaty percentage. However, application of pods storage before fermentation process
is found to decrease the slaty percentage. In contrast, the percentages of fully brown beans start
to dominate after two days of fermentation, especially from four and six days of pods storage
batch. Whereas, almost all batches of cocoa beans have a percentage of fully purple less than
20%. Interestingly, the percentage of purple brown beans are scattered in the entire beans batch
regardless any specific trend. Meanwhile, statistical analysis using General Linear Model
showed that the pods storage has a significant effect on the color characteristic of the Malaysian
dried beans compared to fermentation duration.

Keywords: Cocoa beans, color, fermentation, shallow box.
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EVALUATION OF BAKERY PRODUCTS MADE FROM BARLEY-GELATINIZED
CORN FLOUR AND WHEAT-DEFATTED RICE BRAN FLOUR COMPOSITES

1Ahmed M. S. Hussein, 2Sahar Y. Al-Okbi

12 Dept. of Food Technology, National Res. Center, Dokki, Giza, Egypt

Abstract:

In the present research, whole meal barley flour (WBF) was supplemented with gelatinized corn
flour (GCF) in 0 and 30%. Whole meal wheat flour (WWF) was mixed with defatted rice bran
(DRB) to produce 0, 20, 25, and 30% replacement levels. Rheological properties of dough were
studied. Thermal properties and starch crystallinity of flours were evaluated. Flat bread, balady
bread and pie were prepared from the different flour blends. The different bakeries were sensory
evaluated. Color of raw materials and crust of bakery products were determined. Nutrients
contents of raw flours and food products were assessed. Results showed that addition of GCF
to WBF increased the viscosity and falling number of the produced dough. Water absorption,
dough development time and dough stability increased with increasing the level of DRB in
dough while, weakening and mixing tolerance index decreased. Extensibility and energy
decreased, while, resistance to extension increased as DRB level increased. Gelatinized
temperature of WWF, WBF, GCF, and DRB were 13.26, 35.09, 28.33, and 39.63, respectively.
Starch crystallinity was affected when DRB was added to WWF. The highest protein content
was present in balady bread made from 70% WWEF and 30% DRB. The highest calcium,
phosphorus, and potassium levels were present in products made from 100% WBF. Sensory
attributes of the products were slightly affected by adding DRB and GCF. Conclusion: Addition
of DRB or GCF to WWF or WBF, respectively affect the physical, chemical, rheological and
sensory properties of balady bread, flat bread, and pie while improved their nutritive values.

Keywords: Bakeries, rheological properties, chemical and sensory attributes, flour thermal
properties and starch crystallinity.
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SCREENING OF POTENTIAL SOURCES OF TANNIN AND ITS THERAPEUTIC
APPLICATION

!Mamta Kumari, 2Shashi Jain
LAssistant Professor, Polytechnic in Home Science, Junagadh Agricultural University, India

2Professor, Department of Foods & Nutrition, College of Home Science, Maharana Pratap
University of Agriculture & Technology, India

Abstract:

Tannins are a unique category of plant phytochemicals especially in terms of their vast potential
health-benefiting properties. Researchers have described the capacity of tannins to enhance
glucose uptake and inhibit adipogenesis, thus being potential drugs for the treatment of non-
insulin dependent diabetes mellitus. Thus, the present research was conducted to find out tannin
content of food products. The percentage of tannin in various analyzed sources ranged from 0.0
to 108.53%; highest in kathaa and lowest in ker and mango bark. The percentage of tannins
present in the plants, however, varies. Numerous studies have confirmed that the naturally
occurring polyphenols are key factor for the beneficial effects of the herbal medicines. Isolation
and identification of active constituents from plants, preparation of standardized dose & dosage
regimen can play a significant role in improving the hypoglycaemic action.

Keywords: Tannins, Diabetes, Polyphenols, Antioxidants, Hypoglycemia.
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INCIDENCE OF FUNGAL INFECTIONS AND MYCOTOXICOSIS IN PORK MEAT
AND PORK BY-PRODUCTS IN EGYPTIAN MARKETS

!Ashraf S. Hakim, °Randa M. Alarousy
!National Research Centre 33 Al Behous, Ad Dogji, Giza, Egypt

2National Research Centre 33 Al Behous, Ad Doqi, Giza, Egypt.

Abstract:

The consumption of food contaminated with molds (microscopic filamentous fungi) and their
toxic metabolites results in the development of food-borne mycotoxicosis. The spores of molds
are ubiquitously spread in the environment and can be detected everywhere. Ochratoxin A is a
toxic and potentially carcinogenic fungal toxin found in a variety of food commodities. In this
study, the mycological quality of various ready-to-eat local and imported pork meat and meat
byproducts sold in Egyptian markets were assessed and the presence of various molds was
determined in pork used as a raw material, edible organs as liver and kidney as well as in
fermented raw meat by-products. The study assessed the mycological quality of pork raw meat
and their by-products sold in commercial shops in Cairo, Egypt. Mycological analysis was
conducted on (n=110) samples which included pig’s livers and kidneys from Egyptian Bassatin
slaughter house; local and imported processed pork meat by-products from Egyptian pork
markets. The isolates were identified using traditional mycological and biochemical tests. All
kidney and liver samples were positive to molds growth while all byproducts were negative.
Ochratoxin A levels were quantitatively analyzed using the high performance liquid
chromatography (HPLC) and the highest results were present in kidney 7.51 part per billion
(ppb) followed by minced meat 6.19 ppb generally the local samples showed higher levels than
the imported ones. To the best of our knowledge, this is the first report on mycotoxins detection
and quantification from pork by-products in Egypt.

Keywords: Egypt, imported pork by-products, local, mycotoxins.
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INADEQUACY OF MACRONUTRIENT AND MICRONUTRIENT INTAKE IN
CHILDREN AGED 12-23 MONTHS OLD: AN URBAN STUDY IN CENTRAL
JAKARTA, INDONESIA

!Dewi Fatmaningrum, *Ade Wiradnyani

1Seameo-Recfon (Regional Center for Food and Nutrition) University of Indonesia, Indonesia

Abstract:

Optimal feeding, including optimal micronutrient intake, becomes one of the ways to overcome
the long-term consequences of undernutrition. Macronutrient and micronutrient intake were
important to a rapid growth and development of young children. The study objective was to
assess macro and micronutrient intake and its adequacy in children aged 12-23 months. This
survey was a cross-sectional study, involving 83 caregivers with children aged 12-23 months
old in Senen Sub-district, Central Jakarta selected through simple random sampling. Data on
nutrient intake was obtained through interview using single 24-hour recall. Repeated 24- hour
recall to sub-sample was done to estimate the proportion of nutrient inadequacy. The highest
prevalence of nutrient inadequacy was iron (52.4%), followed by vitamin C (30.9%) and zinc
(28.8%). Almost 12% children had inadequate energy intake. More than half of children
(62.6%) were anemic (25.3% were severely anemic). Micronutrient inadequacy, especially
iron, was more problematic than macronutrient inadequacy in the study area.

Keywords: Micronutrient, macronutrient, children under five, urban setting.
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Overview of Application Areas of The High Performance Liquid Chromatography
(HPLC) Method
(HPLC in applied sciences)

*Alayunt NO , 2Tahiroglu V

! Department of Medical Biochemistry, Faculty of Medicine, Siirt University
2 Nursing Department,Faculty of Health Sciences,Sirnak University

Abstract- Each component in a combination may be separated, identified, and quantified using
the high performance liquid chromatography (HPLC) method. Thanks to this separation
technique, analytes in solutions leave the column at different time periods due to the effect of
the mobile phase on the porous stationary phase, and it is a technique that can give highly
sensitive results. HPLC differs from conventional liquid chromatography in that the working
pressures achieved with a pneumatic or mechanical pump device are significantly higher. The
normal column diameters are lower in analytical HPLC due to the limited amount of material
that is separated. Additionally, smaller absorbent particles are used to create HPLC columns.
As a result of its greater resolving power, HPLC is a well-liked chromatographic
technology. Mobile phase reservoirs, pumps, a sampler, a column, a detector, and recording
systems are frequently included in the design of an HPLC equipment. Since the 1970s, the
chemical, food, pharmaceutical, and animal sectors have all employed HPLC. Additionally,
HPLC is frequently employed in the production of pharmaceutical and biological goods as well
as in forensic investigations, scientific research, and the medical industry. In this study, we
aimed to emphasize the history of this method, its importance in terms of health and briefly its
importance in the fields of application. Within the framework of all these developments,
innovative columns and smart systems can be developed in the HPLC method in order to
prevent time and consumable expenses in the future.

Keywords: Analysis areas, Column, Chromatography, HPLC, Biochemistry

High Performance Liquid Chromatography (HPLC)

High performance liquid chromatography is one of the safest techniques used in the
determination, identification and separation of organic and inorganic compounds in samples in
biology, pharmacology, food, agriculture, environment and industry (1, 2). The systems in
which the mobile (mobile) phase is passed through the stationary phase filled into a thin column
under high pressure by means of pumps and qualitative and quantitative analyzes are carried
out from the detector system are called High Performance Liquid Chromatography (HPLC). In
this chromatography method, it is often preferred among analytical separation techniques
because of its sensitivity, non-volatile or temperature-degradable materials are easy to separate,
accuracy and precision are high (3, 4). The transition of the compounds desired to be separated
from the stationary phase with the help of the mobile phase provides different retention times

in the column with interactions such as different ratios and treatment times. Thus, HPLC
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provides chromatographic separation and determination of easily perishable and non-volatile
substances leaving the Column at different time intervals. The HPLC system has the ability to
easily separate and detect a wide range of nano-level molecules such as plant-derived pigments
and animal metabolites, amino acids, carbohydrates, proteins, peptides, glycans, nucleic acids
and drugs (5). General components of high performance liquid chromatography device; mobile
phase reservoir, pump, injector, auto sampler, column, column furnace, detector, waste

collection bottle, recorder and data processing computer (Figure 1) (6).

| i isa‘npc
= |
HPLC
e or l}—b Detector
ump l >
pumy HPLC column

M

HPLC Data aquisition

solvent

waste

Figure 1. HPLC system and schematic representation

Degassing and Solvent Reservoir System

The HPLC instrument is usually equipped with a Modern Solvent Reservoir System made of
glass or stainless steel with two or more solvents as the mobile phase (5). The solvent reservoir
system consists of mobile phase lines, filters and a degasser system to increase the separation
of solvents type and percentage ratios and the efficiency of the analysis. With the help of filters
and degasser, dissolved gases and undissolved particles are removed from liquids. If there are
two or more solvents in the analysis, air bubbles are removed by using a degaser and gradient
programs should be prepared under optimum conditions. Degasers and vacuum pumping
system is a multi-functional system of distillation, heating and mixing. While bubbles and
insoluble particles affect the detector efficiency, dissolved gases are dissolved by fine bubbles
of an insoluble inert gas in the moving environment and thrown out of the system (3). After the
analysis has started, it is possible to change the flow rate of the mobile phase only according to
the solvent percentages determined in the program. While the mobile phase moves through the
column thanks to high pressure, both the flow rate is fixed and high performance with strong
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separation efficiency is achieved. The flow rate to be applied is adjusted according to the inner
diameter of the column, lower flow rate if the inner diameter is small, and faster flow rate if the
inner diameter is large. HPLC systems performed under pressure have been developed to

operate at a flow rate of 0.5-5 ml/min and up to 400 bar pressure (7, 8).
Auto Sampler and Injector System

Injection unit in HPLC system; This is the part where the sample is fed into the system, and this
unit is an autosampler unit that injects samples by program command, usually placed on a
rectangular or circular metal plate, by almost all equipment manufacturers. In HPLC systems,
the automatic injection samplers and manual injection samplers, which can be programmed, are
used to transfer the samples to the sample chamber, and the volume-adjusted transfer is carried
out with the syringe mechanisms moving with the precision motor (9). The manual injection
system brings disadvantages in multiple samples, as it takes a long time to transfer the sample
to the valve part with the help of an injector and send it to the column. In recent years, manual
injection systems have been replaced by automatic injection systems due to their slowness.
Automated injection systems, on the other hand, minimize human-induced errors with the help
of a properly functioning autosampler. These systems (4) increase injection precision and
accuracy. The injector in the autosampler automatically takes the sample from its vials and
delivers it to the column (10). Sample injection, which is a critical parameter for HPLC,
automatically takes the sample from its vials with the injector in the auto-sampler in the device
and sends it to the column, thus ensuring the preservation of the sample (10). Injections that are
not done with care produce bad results even with the best colon and the best methodology. A
good HPLC system should be able to inject under high pressure and with high reproducibility
in the volume range of 0.1 - 100 ml (3).

Pump

HPLC pump systems are one of the most important parts of liquid chromatography systems that
allow the mobile phase to continue with a constant pressure flow rate while passing through the
injector, column and detector parts. HPLC pump, which is the systems that pumps the mobile
phases located in the solvent reservoir area and provided by the flow, to the chromatography
column at constant flow and high pressure, combines many features. The most preferred pump
type should be robust and achieve high pressure levels of up to 350 to 500 bar with high flow

accuracy, no pressure fluctuations, repeatability and precision at any flow rate chosen.
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In HPLC systems, there are preparative, standard bore and microbore pump systems according
to flow rates. Metallic and nonmetallic materials are used in pump construction. With the help
of syringe type and piston pumps, the mobile phase transmission mechanism of the pump is
obtained. Isocratic/single-channel, binary/dual, quaternary/gradient 4-channel pump systems
are used in isocratic elution and graded elution, and separations are made with the help of more

than one phase with different polarities and mobile phase (3).

HPLC Column

This is the main place where Column Separation is done, and the selection of the column is
therefore very important. In terms of the sensitivity of the studies, if there is a column furnace
in the HPLC system, keeping the temperature under control increases the sensitivity of the
study. In order to preserve and maintain the sensitivity of the column, when the column is first
installed, a mobile phase should be passed in line with the manufacturer's recommendation and
it should be prepared for optimum conditions. In order to keep the column life long, the mobile
phase prepared with suitable solvents should be passed through and both ends should be closed
and preserved. HPLC system Liquid columns are generally manufactured from stainless steel
materials in the form of long pipes. HPLC studies are also carried out under low pressure (<600
ps) using thick-walled glass columns to be used in some specific studies. However,
chromatography columns, which are generally used in studies carried out under high pressure,
are stainless steel products with an inner diameter of 4-10 mm and a length of 10-30 cm, with
particle sizes of 5-10 um as filling material, and silica material. Along with the developing
technology, high performance micro columns containing filling material filled with particles in
the size of 3-5 um with an inner diameter of 1-4.6 mm and a length of 3-7.5 cm, which will also
affect the working times and performance, have begun to be produced. Thanks to these
columns, both time and solvent saving advantages have come to the fore while performing fast
analyzes. Columns with a length of 5, 10, 15, or 25 cm are often preferred and often preferred,
using filling material with microparticles less than 10 mm (3, 11). In HPLC analysis, column
filler is effective on retention time, in normal-phase liquid chromatography analyzes, including
reverse-phase liquid chromatography, the polarity values of the samples determine the retention
time in the column according to the proximity to the stationary phase polarity, and substances
close to the mobile phase polarity leave the column at first (3, 11).

Column oven

Precision is important in HPLC Studies. Although the column is one of the most important

factors for the quality results of the study, the column furnace is also important in the HPLC
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system. Keeping the current temperature under control increases the accuracy of the study.
There are two types of clone furnaces, operating with air circulation and operating with block
heater system. Higher temperatures may be required for more sensitive studies using ion
exchange, size exclusion and reversed phase columns. In this and similar studies, column
furnaces are used to maintain the column temperature. Keeping the temperature in balance in
liquid-liquid phase columns and controlling them precisely increases the quality of the work.
Column furnaces are a must-have unit in modern liquid chromatography devices for a more
precise and efficient operation. In HPLC systems, keeping the column temperature at varying
intervals between 20-65°C and measuring the temperature change with a maximum precision
of £0.2°C are very important in terms of precision and reproducibility of the study. Maintaining
a constant temperature is particularly important in quantitative analysis, as changes in
temperature can severely affect the measurement of peak areas (5).

Detector

The HPLC detector, located at the column exit, enables the eluents leaving the column to be
converted into signals and reported on the retention time and amount of the analyte with a
sensitive sensing electronic network in the detector after the substances to be analyzed leave
the column. By giving the data recorded by the detector with the help of the recorder as a graph
against time, data output is obtained in the form of bars, which we call a chromatogram.
Commonly used detector types are electrochemical, mass spectrometry, fluorescent and UV
detectors (11). Mass detector-MS (Mass Detector), Electrochemical detector-ECD
(Electrochemical Detector), Ultraviolet/Visible Detector-UV/VIS (Ultraviolet/Visible Region
Detector), Refreactive index detector-RID (Refractive) depending on the sample characteristics
of the study or analysis to be performed. Index Detector), Conductivity detector-CDD
(Conductivity Detector), Photodiode array detector-DAD (Photodiode Array Detector),
Fluorescence detector-FLD (Fluorescence Detector) detector selection is made and thus high
efficiency is obtained (12).

Retention time in chromatography

The retention time is defined as the time that elapses after the sample injection process,
including the time period when the detector peaks in the form of chromatograms during the
analysis. The HPLC retention time is symbolically represented as tR. The volume of solvent
consumed until the chromatogram is obtained with the detector response after the injection of
the analyte is defined as the retention volume. The retention volume is symbolically represented
as VR. The retention volume calculation is done by calculating the retention time and volumetric

flow rate. The capacitance factor, which has specific values for each substance, is calculated
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according to the distribution coefficient of the analyte between the mobile and stationary phase.
In analytical calculations, comments and ideas can be obtained about the separation of the
capacity factor and the components in the solution. The value of the post-analysis capacity
factor is important in the interpretation of chromatography. The capacity factor should be
between 1 and 10 in order for the chromatographic separation to be of good quality. Dead time
is the time from the detector to the signal formation of an analyte that does not have a constant
phase interaction. The symbolic representation of dead time is tO or tM. The volume of solvent
spent during these times is also defined as the dead volume. The symbolic representation of
dead volume is vO or vM. In the analytical calculation, the corrected retention time is found
when the dead time is mathematically subtracted from the retention time of the analyzed
substance, and the corrected retention volume is found when the dead volume is mathematically
subtracted from the retention volume of the analyzed substance. Thus, the corrected retention

time is expressed using the symbols tS and the corrected retention volume vS (7,13) (Figure 2).

tBAvR
T »
v tSA5
- .
vV |
Detector :
signal |
/\ /
0 ) -+
I
0 YVolume, time —

Figure 2. Determination of retention time and retention volumes in the chromatogram

Colon Activity

In the HPLC method, when the particle sizes of the fillers, known as the stationary phase in the
column, decrease, their interaction with the mobile phase increases as their surface areas
increase, thus increasing the efficiency of the column. In HPLC systems, high pressure is
required in order to pass an inert mobile phase at a certain speed through the filling material,
which is very tightly packed and filled into the column. When the pressure setting is not done
well, the efficiency of the column is not fully provided. The concepts of theoretical layer height
(H) and theoretical layer number (N) are used to apply column efficiency criteria. Decreasing

the layer height and increasing the number of layers increase column efficiency and health.
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Column length and diameter, chemical substance content of the solutions forming the mobile
phase, and the flow rate of the mobile phase are other factors that affect column efficiency.
When performing a specific study, a variation of the theoretical layer number and theoretical
layer height may be required. However, these strata changes mean that the column will be
renewed and be in new criteria, so cost may be required. In order to prevent this, it is possible
to increase the column efficiency by changing the flow rate or the composition of the mobile
phase (13, 14).

Separation Strength of Column

In the composition of the analyte to be analyzed in HPLC systems, the separation power (RS)
is calculated by the ratio of the distance between the peaks of the two different components to
the average of the peak widths. If the discrimination power is 1.5 or greater, the efficiency of
the discrimination is considered good. Factors affecting the separation power are divided into
three groups; 1) selectivity, 2) capacity factor, and 3) number of layers directly affect the
separation power. In mathematical terms, Rs = (1/4) [(a-1) / o] [k" / (k"+1)] N1/2 as the
selectivity in the equation increases up to a certain value, the separation power also increases.
However, after that peak, there is no difference between substances thermodynamically and the
effect of selectivity on the discrimination power begins to decrease. Therefore, for an effective
separation to occur (for discrimination power), it must be 1< selectivity. If the relationship
between the capacity factor and the separation power is examined, the separation does not occur
when the capacity factor value is zero. As the value of the capacity factor increases, the value
of k'/k'+1 becomes ineffective against the separation power as it approaches 1. The rate of
increase in the capacity factor only changes the retention time in HPLC systems. Effective use
of flow rate, column size and column fillers is essential for increasing column efficiency.
Mathematically, large increases in the number of layers can produce only small changes in the
separation power, which is a function of the square root of the number of layers. Increasing
column efficiency is essential for a sharp peak and separation power (7, 13).

Conclusion

Using high performance liquid chromatography (HPLC) method, analytes in solutions are
separated from the column in different time periods due to the effect of the mobile phase on the
porous stationary phase, and it is a technique that can give very sensitive results. HPLC differs
from conventional liquid chromatography in that the operating pressures achieved with an
automatic or mechanical pump device are significantly higher. Normal column diameters are
lower due to the limited amount of material separated in analytical HPLC. The presence of

smaller absorbent particles for HPLC columns has led to it being a highly preferred
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chromatographic technology as a result of its higher resolving power. Mobile phase reservoirs,

pumps, sampler, column, detector and recording systems are often included in the design of an

HPLC equipment. The chemical, food, pharmaceutical and animal industries all use HPLC

frequently. In addition, HPLC is frequently used in the manufacture of pharmaceutical and

biological products, as well as in forensic research, scientific research and the medical industry.

In this study, we aimed to emphasize the principles of this method, its importance in terms of

health and briefly its importance in the fields of application. Within the framework of all these

developments, innovative columns and smart systems can be developed in the HPLC method

in order to prevent time and consumable costs in the future.
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Abstract

Nurses have an important role in providing patient care. Knowledge, experience, and experience
are the most basic components of nursing care, and nurses must go through a good training process
to fulfil their duties. A large number of pediatric nurses participate in health care services every
year. For this reason, nurses should be equipped with the necessary knowledge and skills to care
for patients safely and effectively. Failure to do so may compromise patient safety and reduce the
quality of care provided. Those who will work as pediatric nurses should have sufficient knowledge
and be able to provide care effectively. For this, it should adopt innovative training methods that
help to give, synthesize, and apply knowledge correctly. Virtual reality is a secure platform that
enables the effective learning and application of transmitted information. In this way, nurses gain
a different experience in which they can interact by seeing and interacting in a computer-generated
three-dimensional simulation environment. Knowledge conceptualized into experience becomes
permanent. Thus, nurses can apply their acquired knowledge to perform more effectively in real-
world work environments. Another positive feature of virtual reality is that it enables low-cost
education and provides the opportunity for repeated learning. Virtual reality has proven to be a
superior method to traditional education, especially in developing procedural knowledge such as
surgical skills._ According to these results, virtual reality, a digital technology, should be used as an
innovative teaching strategy to provide experiential learning and improve learning outcomes. The
effectiveness and long-term clinical effects of educational processes using virtual reality on
learning outcomes in pediatric nurses should be evaluated with different studies.

Keywords: Child; education; nurse; virtual reality.

Introduction

Virtual reality is a digital simulation of a computer-generated environment in which orientation and
three-dimensional interaction are possible through different interfaces (Eijlers et al., 2019). There
are two types: immersive and non-immersive. Non-immersive virtual reality creates a three-
dimensional environment using devices with traditional graphics, such as a computer monitor,
television, or video projector (Robertson et al., 1993). On the other hand, in immersive virtual
reality, complete isolation from the surrounding environment is achieved. A headset, viewfinder,
or motion tracking system is used to create the feeling of being in the simulated environment (Gupta
etal., 2017).

The use of virtual reality in nursing education has increased in recent years. Augmented reality and
virtual simulation technology with technology are examples of developing virtual reality
technology in nursing education (Foronda et al., 2017). Currently, there are two main virtual reality
applications used in the training of pediatric nurses. These are desktop virtual simulation (dVRS)
and immersive virtual reality simulation (iVRS) (Simpson, 2002; Strangman and Hall, 2007). In
this review, the general features and purposes of use of various virtual reality technologies used in
the field of pediatric nurse education were tried to be summarized.
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Digital Technologies and Nursing

Simulated environments, as a replica of the real world, provide a safe learning environment that
allows students to practice and gain skills until they reach competence (Aebersold, 2018).
Simulations and patient simulators have begun to be integrated into nursing curricula (Aebersold,
2018) and have become an integral part of practical education (Issenberg et al., 2005). The
advancement of simulation technology has increased the realism and authenticity of simulated
environments. It has been determined that this situation has beneficial results in many areas, such
as increasing satisfaction in the education of nurses, learning attitudes, and cognitive and affective
effects (Kim et al., 2016). Simulation environments used as digital technology products are usually
controlled via a laptop or desktop computer. The new generation of students, who have started to
interact with digital technologies since the beginning of the 2000s, are eager to use technology and
learn in a virtual simulation environment. For this reason, the possibilities of virtual worlds have
started to be used in the education processes of nurses. Therefore, it has gained popularity as a
teaching tool in nursing education (Pafrey & Gasser, 2008). The use of virtual reality (VRS), a way
of simulating, enables students to script their application of equal skills without risk (Foronda et
al., 2014).

One of the challenges faced by nursing educators is the assessment of nursing students' clinical
knowledge, skills, and competencies (Hodges et al., 2005). With the developments in technology,
situations can be standardized and performances can be easily monitored and recorded in and
through virtual worlds. It is stated that the use of VRS can provide alternative environments for
learning through various virtual contexts that give users a sense of comfort and thus provide
learning ability (Dawley & Dede, 2014). The cost-benefit ratio (US$1.08) of virtual simulation was
found to be lower compared to dummy-based simulation (US$3.62) (Haerling, 2018).

Wearable Technologies

Similar to smartphones, wearable technologies have evolved due to advancing technology (Slade
Shantz et al.,, 2014). These range from body-worn electronic devices with sensing and
computational capabilities to products used in a wide range of fields, from healthcare, surgery, and
education, turned into platforms that he can control thoughtfully without even moving his hands.
Users start to watch the image reflected from a hologram by wearing caps that make them feel they
are in a three-dimensional (3D) environment. Virtual, augmented, and mixed reality are related
concepts, but they have important differences. Virtual reality (VR) is the representation of the real
environment on a device such as a computer, television, or mobile screen. Augmented reality (AR)
is the combination of real and virtual environments on a device with a video camera integrated into
its interface (Kolodzey et al., 2016). It has been argued that its use as a training tool in special
operations such as surgical applications offers a way to teach subtle ergonomic maneuvers that are
often difficult.

Simulation has been shown to be an effective teaching tool that allows the student to practice
nursing care and skills outside of the healthcare setting. The virtual reality experience is a format
that can combine both clinical simulation and distance learning principles with an innovative
approach to education (Simpson, 2006). Virtual reality clinical experiences are a new educational
strategy that expands the usability of distance learning and clinical simulation to meet the
challenges of educating the next generation of nursing students. Virtual reality is not a new
technology, but rather has been used for more than a decade in the entertainment world of video
games and interactive technology as a computer-generated simulation of a three-dimensional
environment. VR is used with computers and various technological devices to create a simulated
environment that users perceive as comparable to objects and events in the real world. The virtual
world can be immersive, depending on the level of user or student involvement (Notarianni et al.,
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2009). The most common form currently used in education is VR (Simpson, 2006). It is an
advanced tracking technology used in computer-based simulations that has the potential to allow
students to instantly see the outcome of their decisions and actions. In addition, dashboard
technology provides the student and teacher with a visual map of the student's reasoning skills as
they develop, allowing for assessment of competence and validation of clinical decision-making
abilities (Koerner, 2003).

Examples of Clinical Education Use of VR Technology

Although there is little literature examining the use of this emerging technology in pediatric
nursing, emerging evidence supports its use in clinical education (Connors et al., 2002). Unlike
traditional simulation in nursing education, computer-based simulation separates the student from
the real clinical setting. The use of this technology in education is increasing day by day. These
practices demonstrate the use of virtual clinical experiences as the safest way to teach clinical
nursing care and medication management (Koerner, 2003). This virtual teaching method has been
found to be particularly useful before serving a vulnerable population, such as the very old or the
very young, where it is necessary to develop safe, competent skills before providing care.

Broom et al. (2009), implemented a similar program for pediatric nursing care, including increased
confidence to safely conduct nursing practice. After creating an interactive, internet-based clinical
scenario in which nursing students had to make clinical decisions about a young hospitalized child
with fever, he applied the analysis of reflective thinking exercises and processes that included
developing clinical decision-making skills and mastering psychomotor tasks. It has been
determined that it allows students to come together and discuss different approaches to fever
management, as in a clinical seminar (Broom et al., 2009).

Skill development is very important in the intensive care setting. Barbosa and Marin-developed,
implemented, and evaluated an internet-based simulation program for intensive care nurses.
Students generally reported that they were encouraged to learn and that they thought the computer
program was simple to use. The authors noted that for clinical training in critical care to be
effective, specific patient care settings and scenarios must exist. Students may not have the
opportunity to care for patients in critical or emergency situations. Allowing students to practice
these critical care and emergency scenarios using computer simulation technology allows for safer
practices in the future. In addition, instructors can control the types of experience each student has
and the conditions under which students are cared for. This way, learning is enhanced as it more
specifically meets the needs of the individual learner. The authors found that competency
assessment is generally more reliable when performed in a virtual clinical setting compared to a
real clinical setting (Barbosa & Marin, 2009).

Simulation Outcomes

Simulation allows nurses to "practice caring for patients" in a way that they cannot do in hospitals
or other settings. Nursing students in particular are encouraged to take advantage of this freedom
to gain experience they may not be able to get in clinical settings. For example, it can enable
students to play the role of a nurse. Students practice the nurse role, which includes making
decisions, calling other healthcare providers, and administering medications independently. This
experience provides students with the opportunity to evaluate how well they can perform while
remaining within a safety net (Aebersold, 2018). To do this, students’ expectations must be learned
and ground rules established. In particular, they need to know that it's okay to make mistakes.
Simulation can be incorporated into the curriculum as a way to support students in acquiring the
knowledge, skills, and attitudes and competence needed to achieve the overall program goals set
by the school curriculum plan. These objectives also link curriculum planning with program
accreditation. Developing curriculum maps with the simulation scenario, key content, and concept
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topics is the best way to keep track of what you are doing in the simulation. It introduces some
specific ideas for incorporating simulation into the curriculum. Simulations can be created in many
areas, such as immunization in pediatrics, patient evaluation, and baby care practices in clinical
settings. These applications can be used when parents state that they do not want their children to
be vaccinated or when creating a series of simulations in which a school-going child with asthma
experiences an acute asthma exacerbation at school (Aebersold, 2018). Another advantage of using
virtual environments is that they are unlimited in terms of time and space, and users are free to
practice the necessary clinical skills at any time (Gu et al., 2017). The cost-benefit of VRS is also
reported to be lower compared to mannequin-based simulations (LeFlore et al., 2012). The
possibility of flexible use shows that the simulated environment of VR creates an opportunity for
asynchronous learning away from the clinical or university setting (Chang & Weiner, 2016). It is
stated that three-dimensional VRS and screen-based simulations should be used in the training of
health personnel and nurses in hospitals. Since the amount of resources and manpower required for
training in simulation technologies is less than traditional training, the costs are reduced (Chang &
Weiner, 2016). In some studies, nursing students reported being satisfied with the virtual world and
virtual technologies and encouraging them to learn by themselves (Menzel et al., 2014; Tan et al.,
2017). It is thought that virtual worlds will become more common and popular in the field of
education in the future due to their use as a teaching tool, accessibility, portability, and affordability
(Ludlow, 2015). This evidence shows that virtual reality can be used as an alternative or
complementary teaching method in teaching theoretical knowledge in the field of nursing. This is
known as blended learning pedagogy, which uses a variety of teaching methods such as traditional
face-to-face lectures and technology-based sessions (Shorey et al., 2018).

The Future of Simulation and Virtual Reality in Pediatric Nursing Education

Education through simulation is a safe way for students to learn. This method helps to practice until
clinical skill proficiency and to understand what went wrong. With more practice, they learn the
truth and gain experience in many subjects. In nursing education, there are usually a few areas
where students can gain clinical experience. Most of the time, students are trying to learn by
observing another person. This negatively affects the learning and experience process. Virtual
reality, one of the simulation technologies, can provide students with opportunities that they cannot
obtain in the clinical field. But simulation is a different way of facilitating learning (Aebersold et
al., 2012). Although simulation is an effective learning method, it cannot replace clinical teaching
and is not as sufficient as face-to-face classroom teaching. Such technology-supported practice
methods should be designed to meet the objectives of learning experiences for nursing faculties
and pediatric nurses beginning the profession. Effectively designing simulation-based experiences
can facilitate learning. It is recommended that the use of virtual reality simulations be part of the
overall simulation program. While virtual and augmented reality are still technologies in
development, they will become more common as the technology becomes available and affordable.
The quality of educational devices will provide opportunities for students to be trained in skills that
have required physical trainers in the past, thus providing new opportunities for schools to
reallocate space resources. The use of simulation offers a safe space where students can learn the
skills they need to become comfortable and proficient before entering the clinical field. Financial
investment is required to purchase these technologies, create private space, and staff them. This
investment provides many advantages for clinical nurses, especially student nurses, as it is future-
oriented (Adamson, 2015).

CONFERENCE BOOK ISBN: 978-605-71828-2-1 www.educonferences.org Page | 20


http://www.educonferences.org/

o,
o

D

WADEMI 4

ICHEAS 1st International Conference On Applied Sciences July 23-24, 2022 / Izmir

. DERGI.
o £ e,),

Hrygmnet

Conclusions

In this review, the effect of the use of virtual reality as a digital technology on the education of
pediatric nurses was examined by scanning the existing literature. Studies have shown that
simulated digital and virtual reality applications are effective in skill-based learning (LeFlore et al.,
2012; Gu et al., 2017; Smith et al., 2016; Tan et al., 2017; Dubovi et al., 2017; Tsai et al., 2008).
In addition, it has been determined that such applications are important in making the theoretical
knowledge permanent (Tan et al., 2017). According to Krupa (2009), the permanence of knowledge
is possible through a planned system maintained in a virtual environment that will develop the skill
and make the skill permanent. Some recent research results have shown that using game-based
virtual reality is effective in mastery learning and maintaining clinical skills in catheter insertions
(Butt et al., 2018). Evidence for the effectiveness of digital technology and virtual reality use on
emotional outcomes (Tan et al., 2017) showed a significant improvement in the self-confidence
scores of nursing students who received the dVRS intervention. Considering that digital
technologies have lower cost per unit and virtual worlds are more flexible in terms of location, time
and reproducibility, it is thought that they can be used as an alternative educational tool compared
to the more expensive, less flexible mannequin-based 'simulation.. However, more studies are
needed to evaluate the cost-effectiveness and effectiveness of certain variations on specific clinical
outcomes compared to traditional learning methods such as face-to-face lectures and dummy-based
simulation.
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Abstract

By using enzyme-labeled antibodies (conjugate) and substrate, it is a method used to investigate
the presence of the agent (or Ag) in the suspect material or the presence of antibodies against
them. Recently, great progress has been made in the diagnosis of soluble antigens or antibodies
by transforming them into solid phases with enzyme immunoassay. Immunoassay is one of the
most important of the other immunochemical techniques, and it is also less
complicated, easier, and faster than other techniques. Based on the technique of measuring
antigen-antibody by the enzyme known as ELISA, this test was found and developed by Engvall
et al., Van Weemen and Schuurs. In the detection of antibodies or antigens with the ELISA
method, the medium is sensitized by being coated with either antibody or antigen and reacts
with the antigen or antibody placed on it. A large number of samples can be processed on it.
The usage areas of the ELISA method include especially medicine, biology, biotechnology and
all health fields. This method, which is based on antigen or antibody incorporation in
accordance with the protocols of the washer, reader systems, and ELISA kit, has never lost its
validity. The determination stages of this method are easy and acceptable. Therefore, the ELISA
method may need new perspectives. In this study, we believe that the subject that draws our
attention is that the ELISA method can be integrated with biosensor systems and can be turned
into smart systems, which will lead to innovative discoveries in the future in antigen or antibody
studies.

Keywords: Biochemistry,Antigen, Antibody, Biosensor, ELISA

1.Introduction

The Enzyme-Linked ImmunoSorbent Assay (ELISA) test is used in the diagnosis of
various diseases by showing the reaction between an antigen (a special protein of the
microorganism) and an antibody (a molecule in the protein structure produced against the
antigen). An enzyme is used to make the result of the test visible. With the ELISA test,
infectious agents or antibodies formed by the body against them can be detected.ELISA;
Developed by Engvall and Perlmann in 1971, it is a sensitive, selective, simple, and
immunodiagnostic technique that can analyze a large number of samples quickly and
simultaneously, which is frequently used in the field of quantitative analysis (1, 2). In
serological tests, it is used to detect the trace amount of the target molecule (antigen) through
signal amplification by utilizing the high catalytic activity of enzymes (3). Since its
development, ELISA has been a frequently used method in applications in the food industry,
serological blood testing, and toxicology. In the traditional ELISA technique, the addition of
coating reagents (i.e. antigen or antibody) is mainly based on electrostatic and hydrophobic
interactions between molecules and the microplate surface. Weak interactions resulting in the
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ability of small molecules to bind to the ELISA plate are relatively low and have been found to
have a degrading effect on ELISA assay performance (4). For these reasons, it is important to
increase the immobilization efficiency of functional molecules on the microplate and to increase
the signal-to-noise ratio in order to detect target molecules with high sensitivity and selectivity.
In practical applications of the technique, a number of variable parameters such as enzyme-
substrate interaction, enzymatic activity, incubation conditions, false positive and conjugate
affect the results of the analysis (5). Of all the factors, the enzyme-labeled antibody (conjugate)
is the critical reagent of this technique. The conventional enzyme-labeled antibody has a
relatively low sensitivity, and the main preparation methods, including the glutaraldehyde
method and the periodate method (6), are relatively complex and inefficient. Therefore, it is
clear that new enzyme-antibody conjugate systems are needed to ameliorate this situation.For
example; Speroni et al. (2010) used antibody-coated magnetic microparticles in the ELISA test
system in their study and performed the sensitive detection of allergen substances in foods (7).
In this study, we discuss the subtleties of the ELISA method and the issues that are open to
development.

2.ELISA test and diseases in which it is used

The ELISA test is studied in blood and some body fluid samples. The blood sample taken from
the vein in the hospital is sent to the laboratory, and the separated serum sample is tested using
disease-specific Kkits in ELISA devices. Infectious diseases diagnosed by ELISA test can be
listed as follows; HIV/AIDS,measles,rubella,mumps,and hepatitis B The diagnosis of many
infectious diseases such as brucellosis can be made with the ELISA test. Apart from infectious
diseases, there are also ELISA tests used for various purposes such as pregnancy test. There are
also a wide variety of ELISA kits used in scientific studies. A positive ELISA test means that
the antigen or antibody sought in the sample was detected. Depending on which test is used,
this can mean various things, such as an active infection, a past infection, or protective
immunity against infection. This result will be evaluated by the doctor and will inform the
patients for diagnosis. A negative ELISA test means that the antigen or antibody sought is not
found in the sample. In other words, a negative result means that there is no infection sought or
an immune response has not occurred according to the test. Frequently studied ELISA tests
such as anti-HIV, HBsAg, and anti-HBs are usually concluded on the same day. Some less
frequently studied tests may take longer to result.

3.New developments in the ELISA method

Antibodies labeled with enzyme-loaded nanomaterial have high enzyme capacity and produce
remarkable signal amplification in assays (2, 8). However, conventional immobilization
methods are used during the preparation of antibody functionalized nanoparticles, which often
causes an increase in the stability of the enzyme and a decrease in its activity (2, 5). In the last
few years, it is aimed to increase the activity and stability of enzymes by using a different and
new enzyme immobilization approach, the protein-inorganic hybrid structure method. For this
purpose, the synthesis of hybrid structures by incubation of some proteins / enzymes and metal
ions (especially Cu?*) has been reported in the literature (9). In this method, the formation of
micrometer-sized protein-inorganic hybrid structures consisting of nano leaves was
demonstrated by using Cu?* ion as inorganic component and various proteins and enzymes as
organic component (10). It is known that the stability and activities of the enzymes immobilized
by this method are higher than the free enzymes (11). Protein-inorganic hybrid structures
containing protein and Cusz(POa)2; They attract a lot of attention because they are easy to
prepare, have different hierarchical microstructures, have large active surface areas, and interact
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with many antibodies and enzymes without much difficulty. In addition, the enzyme-inorganic
hybrid composition not only increases the catalytic activity of the free form, but also positively
affects the stability (12). Due to all these properties, it has been shown by various studies that
they can be used in the determination of different biomolecules (13). Hybrid functional
materials are commonly used for glucose (20), H202 (14), small organic molecules (10), even
bacterial (for example, Escherichia coli) (2), as well as to improve the interaction ability of
compounds.

4. ELISATYPES

The antigen or antibody to be quantified is fixed in the wells of 96-well polystyrene plates,
usually characterized as solid phase. A complex is formed by adding antibodies or antigens to
the fixed analytes. The antibody either interacts directly with the enzyme or a secondary
enzyme-linked antibody is added to the medium. Subsequent addition of a substrate causes a
visible color change by enzyme-substrate interaction, indicating the presence of the desired
analyte in the sample to be measured. Often in this method; Horseradish Peroxidase (HRP),
Alkaline Phosphatase (ALP) and b galactosidase enzymes are used. Specific substrates that
bind to these enzymes provide the visible color change. The intensity of the color change
determines the amount of enzyme labeled reagents, hence the antigen or antibody that binds to
the solid phase. The 96-well plates, in which the reaction takes place, are measured
spectrophotometrically at different wavelengths to provide quantitative determination (15).
Since the ELISA method was discovered, its application areas have been expanded, and it is
widely used in the clinical setting for the detection of hormones such as human chorionic
gonadotropin (HCG) and estrogen, and the diagnosis of HIV, hepatitis B, and malaria (16).
ELISA methods are divided into four different categories according to their application: Direct
ELISA, Indirect ELISA, Sandwich ELISA and Competitive (Competitive) ELISA.

4.1.Direct ELISA

Direct ELISA is the simplest form of ELISA methods consisting of an antigen and a conjugate
that specifically binds to the antigen (3). The conjugate is the enzyme-labeled antibody. Each
well of the 96-well solid phase is coated with the antigen whose presence and amount is to be
measured. Blocking Buffer is used to saturate other areas on the well surface where antigens do
not bind. After a certain time, each well is washed with various solutions in order to remove
antigens and other molecules that do not bind to the solid phase. For detection of solid phase-
fixed antigens, enzyme-labeled antigen-specific antibody is added. After a certain period of
time, washing is done in order to remove the antibodies that do not bind to their antigens. Then,
the enzyme-specific substrate, which is bound to the antibody, is added to the medium, and the
enzyme-substrate interaction is expected to form a visible color. Color formation is measured
spectrophotometrically at appropriate wavelengths(17). Direct ELISA can be performed faster
than other ELISA methods, and since no secondary antibodies are used in the application, cross-
reactions that the secondary antibody may form with the solid phase-fixed antigen are not
observed. However, its sensitivity is low compared to other methods (18). It forms the basis of
ELISA methods, but is not preferred in clinical use due to its low sensitivity.

4.2.Indirect ELISA

Unlike Direct ELISA, two different antibodies are used in the Indirect ELISA method. The first
is called the primary antibody and is specific for antigens fixed to the solid phase. The second
is the secondary antibody, which is enzyme-labeled and binds to the primary antibody (18). The
molecule to be detected in this method is antibodies in serum or any solution. The 96-well
stationary phase is coated with antigen. Unbound regions are blocked by saturation with the
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block buffer solution. Then, the sample to be tested is added to the medium and the primary
antibodies in this sample are bound to the antigens on the surface. After a certain time, washing
is done to remove unbound primary antibodies. The enzyme-labeled secondary antibody
specific to the primary antibody is added to the wells. After a certain time, the washing process
is repeated in order to remove the secondary antibodies that do not bind. The substrate of the
enzyme used is added to the medium, and the color formation is observed and determined
spectrophotometrically. In this method, the enzyme bound to the secondary antibody is usually
HRP, and the enzyme-substrate interaction is observed by adding a chemiluminescent substrate
(ECL) to the medium. In another option, biotin, which binds to the primary antibody, and
streptavidin, which binds to the secondary antibody, are used. The streptavidin molecule binds
strongly to biotin. In both cases, the substrates produce a measurable color change that directly
corresponds to the amount of antibody present in the wells (19). The use of secondary antibody
makes Indirect ELISA more sensitive than Direct ELISA. However, cross-reactions from the
secondary antibody may lead to unwanted signal generation.

4.3.Sandwich ELISA

The sandwich ELISA technique is used to detect specific antigens in a sample. Three different
antibodies are used: capture antibody, primary antibody, and secondary antibody. Unlike other
techniques, the solid phase is covered with a capture antibody. Non-specific binding sites are
blocked with block buffer solution. A sample containing the antigen to be detected is added to
the antibody-coated solid phase and it is bound with the capture antibody. Then, another
antibody specific to this antigen, the primary antibody, is added and the antigen is specifically
bound to two antibodies (capture antibody and primary antibody). After washing, enzyme-
labeled secondary antibody that binds to the primary antibody is added to the medium. Washing
procedures are performed to remove unbound antibodies. By adding an enzyme-specific
substrate to the medium, a color change that can be measured spectrophotometrically is
achieved (20). Since two antibodies specific to the antigen to be investigated are used in the
sandwich ELISA technique, its sensitivity is quite high. However, obtaining antibodies that can
bind simultaneously to two epitopes of an antigen can be difficult. However, the antigen to be
investigated must be large enough to bind two different antibodies. Therefore, Sandwich ELISA
is used for the determination of macromolecular antigens such as proteins and polypeptides
(21).

4.4.Competitive ELISA

Competitive ELISA is more complex than the other three ELISA methods and differently uses
inhibitory antigen. First, the non-enzyme-labeled primary antibody is kept with the sample
containing the antigen to be investigated, and an antigen-antibody complex is formed. The more
antigens in the sample, the more antigen-antibody complexes are formed. The complexes
formed are added to the solid phase, which has already been coated with antigen. Uncomplexing
primary antibodies form antigen-antibody complexes with antigens fixed to the solid phase.
The more primary antibodies bind to the antigen in the sample, the less primary antibodies will
bind to solid phase-fixed antigens. In this case, competition occurs between the antigen in the
sample and the antigen fixed to the solid phase for binding to the primary antibody. After a
certain period of time after the sample is added, washings are performed to remove unbound
antibodies and the block is blocked with buffer solution. In this washing process, the antigen
and primary antibodies that have previously formed a complex in the sample are removed as
they will not bind to the solid phase. Then, the enzyme-labeled secondary antibody is added to
the medium and forms a complex with the primary antibody in the wells. Finally, a color change
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is created by adding a substrate to the medium. However, since the antigen and primary
antibody complex to be investigated in this method cannot bind to the solid phase, the color
change is inversely proportional to the presence of the antigen to be investigated (22). It is a
very sensitive method. If the antigen to be investigated is very small, it will be difficult to bind
both antibodies with sandwich ELISA, and it will be more appropriate to investigate with
competitive ELISA. Today, the ELISA technique is applied with commercial kits produced
specifically for the molecule to be investigated. Positive and negative controls are used for
standardization of the experiment. Positive controls are solutions containing antigens or
antibodies. Negative controls are solutions that do not contain antibodies or antigens. These
controls are also used in the evaluation of test results. ELISA methods differ in the way they
are administered, as described earlier. In addition, these methods have advantages and
disadvantages compared to each other.

5.Clinical Use of ELISA Methods

Although the ELISA method was discovered as a low-sensitivity method with a simple
application, over the years it has become a method that can detect very high sensitivity and
small-sized molecules even at low concentrations. This development in ELISA methods has led
to its widespread use in clinical practice. ELISA is the key method in the diagnosis of HIV and
Hepatitis C. A blood sample is placed on a test strip coated with HIV antigens and the HIV
antibodies in the sample are bound to these antigens. The stick is treated with enzyme-labeled
secondary antibody and substrate of the enzyme is added. The color change represents a positive
result. Similarly, the ELISA method, which is one of the serological methods, is used for the
detection of hepatitis C antibodies and the detection of influenza virus (23). ELISA tests are
used to detect antibodies against factors VIII and X, which are coagulation factors, in patients
with hemophilia A (24). In recent years, it has been treated with anti-tumor necrosis factor (anti-
TNF), which-is used in patients with rheumatoid arthritis and inflammatory bowel disease. A
competitive ELISA method has been developed to monitor serum levels of both drug and anti-
drug antibodies (25).Thanks to the high sensitivity of ELISA methods, it is widely used in the
detection of food and drug allergens at very low concentrations (26). Thanks to the development
of ELISA methods, high sensitivity, low cost, optimization and ease of use, electrochemical
ELISA methods have attracted great interest in the detection of cancer biomarkers in recent
years. These developments have made it possible to detect cancer biomarkers, which are present
in low concentrations in body fluids in the early stages of the disease (27).

6.Conclusion

The Elisa method is based on investigating the antigen-antibody relationship by monitoring the
activity of an enzyme bound to antibodies. With the Elisa method, both antigen and antibody
can be searched. To detect antibodies with this method, special microplates on which known
antigen has been detected beforehand are used and incubated and washed with test serum
dilutions. The enzyme-labeled antiimmunoglobulin is then added and incubated again. The
enzyme activity formed in the system is measured by adding a specific substrate and the color
change is read colorimetrically. The usage areas of the ELISA method cover especially
medicine, biology, biotechnology and all health fields. This method, which is based on antigen
or antibody incorporation in accordance with the protocols of washer, reader systems and
ELISA kit, has never lost its validity. The determination stages of this method are easy and
acceptable. Therefore, the ELISA method may need new perspectives. In this study, we believe
that the subject that draws our attention is that the ELISA method can be integrated with
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biosensor systems and become smart systems, which will lead to innovative discoveries in the
future in antigen or antibody studies.

References

1. Engvall E, Perlmann P. Enzyme-linked immunosorbent assay (ELISA) quantitative assay

of immunoglobulin G. Immunochemistry 1971;8(9): 871-874.

2. Wei T, Du D, Zhu M.-J, Lin Y, Dai Z. An Improved Ultrasensitive Enzyme-Linked
Immunosorbent Assay Using Hydrangea-Like Antibody-Enzyme-Inorganic Three-in-One
Nanocomposites. ACS Appl. Mater. Interfaces 2016; 8(10): 6329-6335

3. Shah K, Maghsoudlou P. Enzyme-linked immunosorbent assay (ELISA): the basics. Br. J.
Hosp. Med. Lond. Engl. 2016; 77(7): 98-101.

4. Stearns NA, Zhou S, Petri M, Binder SR, Pisetsky DS. The Use of Poly-L-Lysine as a
Capture Agent to Enhance the Detection of Antinuclear Antibodies by ELISA. PloS One.
2016; 11(9):e0161818

5. Tong S, Ren B, Zheng Z, Shen H, Bao G. Tiny grains give huge gains: nanocrystal-based
signal amplification for biomolecule detection. ACS Nano. 2013 ;7(6):5142-5150.

6. Jeanson A, Cloes JM, Bouchet M, Rentier B. Comparison of conjugation procedures for the
preparation of monoclonal antibody-enzyme conjugates. J. Immunol.1988; 111(2): 261-270 .

7. Speroni F, Elviri L, Careri M, Mangia A. Magnetic particles functionalized with
PAMAMdendrimers and antibodies: a new system for an ELISA method able to detect Ara
h3/4 peanut allergen in foods. Anal. Bioanal. Chem. 2010;397(7):3035-3042.

8. Qu Z, Xu H, Xu P, Chen K, Mu R, Fu J, Gu H. Ultrasensitive ELISA Using Enzyme-
Loaded Nanospherical Brushes as Labels. Anal. Chem. 2014;86(19): 9367-9371 .

9. Ge J, Lei J, Zare RN. Protein-inorganic hybrid nanoflowers. Nat. Nanotechnol.2012; 7(7):
428-432.

10. Altinkaynak C, Kocazorbaz E, Ozdemir N, Zihnioglu F. Egg white hybrid nanoflower
(EW-hNF) with biomimetic polyphenol oxidase reactivity: Synthesis, characterization and

potential use in decolorization of synthetic dyes. Int. J. Biol. Macromol.2018; 109: 205-211.

CONFERENCE BOOK ISBN: 978-605-71828-2-1 www.educonferences.org Page | 30


http://www.educonferences.org/

DERGI.
\J i
o 1

WRDEMI 4o

D

ICHEAS 1st International Conference On Applied Sciences July 23-24, 2022 / Izmir

Hrygmnet

11. Shende P, Kasture P, Gaud RS. Nanoflowers: the future trend of nanotechnology for
multiapplications. Artif. Cells Nanomedicine Biotechnol.2018; 46(1): 413-422 .

12. Zhang Y, Ge J, Liu Z. Enhanced Activity of Immobilized or Chemically Modified
Enzymes. ACS Catal. 2015;5:4503-4513.

13. Zhu L. et al. Rapid Detection of Phenol Using a Membrane Containing Laccase
Nanoflowers. Chem. — Asian J.2013; 8: 2358-2360.

14. Lin Z, Xiao Y, Yin Y, Hu W, Liu W, Yang H. Facile synthesis of enzyme-inorganic
hybrid nanoflowers and its application as a colorimetric platform for visual detection of
hydrogen peroxide and phenol. ACS Appl. Mater. Interfaces2014; 6: 10775-10782.

15. Gan SD, Patel KR. Enzyme immunoassay and enzyme-linked immunosorbent assay. J
Invest Dermatol. 2013;133(9):1-3.

16. Drijvers JM, Awan IM, Perugino CA, Rosenberg IM, Pillai S. The Enzyme-Linked
Immunosorbent Assay: The Application of ELISA in Clinical Research. In: Basic Science
Methods for Clinical Researchers. Elsevier Inc.; 2017; P: 119-133.

17. Lin AV. Direct ELISA. Methods Mol Biol. 2015;1318:61-67.

18. Konstantinou GN. Enzyme-Linked Immunosorbent Assay (ELISA). Methods Mol Biol.
2017;1592:79-94.

19. Lin A V. Indirect ELISA. Methods Mol Biol. 2015;1318:51-59.

20. Kohl TO, Ascoli CA. Immunometric antibody sandwich enzyme-linked immunosorbent
assay. Cold Spring Harb Protoc. 2017;2017(6):450-457.

21. Qu H, Wang X, Qu B, Kong H, Zhang Y, Shan W, et al. Sandwich enzyme-linked
immunosorbent assay for naringin. Anal Chim Acta. 2016;903:149-55.

22. Vashist SK, Luong JHT. Enzyme-Linked Immunoassays. In: Handbook of Immunoassay
Elsevier; 2018 ;p: 97-127.

23. Dzigbowska K, Czaczyk E, Nidzworski D. Detection Methods of Human and Animal
Influenza Virus-Current Trends. Biosensors (Basel). 2018;8(4):94.

24. Miller CH. Laboratory testing for factor VIII and IX inhibitors in haemophilia: A review.
Vol. 24, Haemophilia. Blackwell Publishing Ltd; 2018; p:186-197.

CONFERENCE BOOK ISBN: 978-605-71828-2-1 www.educonferences.org Page | 31


http://www.educonferences.org/

ERGI.
& o &g,

ICHEAS 1st International Conference On Applied Sciences July 23-24, 2022 / Izmir

X
Hraguay

D

WRDEMI 4o

25. Hock BD, Stamp LK, Hayman MW, Keating PE, Helms ETJ, Barclay ML. Development
of an ELISA-Based Competitive Binding Assay for the Analysis of Drug Concentration and
Antidrug Antibody Levels in Patients Receiving Adalimumab or Infliximab. Ther Drug
Monit. 2016;38(1):32-41.

26. Weng X, Gaur G, Neethirajan S. Rapid detection of food allergens by microfluidics
ELISA-based optical sensor. Biosensors. 2016;6(2):24.

27.Arya SK, Estrela P. Recent Advances in Enhancement Strategies for Electrochemical
ELISA-Based Immunoassays for Cancer Biomarker Detection. Sensors (Basel).
2018;18(7):2010.

CONFERENCE BOOK ISBN: 978-605-71828-2-1 www.educonferences.org Page | 32



http://www.educonferences.org/

DERGI.
\J i
o 1

WRDEMI 4o

D

ICHEAS 1st International Conference On Applied Sciences July 23-24, 2022 / Izmir

Hraguay

BESIN SECIMINE ETKi EDEN PSIKOSOSYAL STRESORLER
Psychosocial Stressors Affecting Food Selection

1*Nezgitli ELIF IREM, 20zenoglu ALIYE

'Beslenme ve Diyetetik Boliimii, Saglik Bilimleri Fakiiltesi, istinye Universitesi,
Istanbul/Tiirkiye
Beslenme ve Diyetetik Boliimii, Saglik Bilimleri Fakiiltesi, istinye Universitesi,
Istanbul/Tiirkiye
ORCID: 10000-0002-7481-8759, 20000-0003-3101-7342

Ozet- Stres, psikolojik veya fiziksel bir etkiye uyum saglayabilmek icin bireyin ruhen ve
bedenen tepki gostermesi olarak tanimlanir. Kronik psikolojik stres, obezite, metabolik
sendrom, tip 2 diyabet, kardiyovaskiiler hastalik, migren, erken 6liim, inme ve Alzheimer
Hastalig1 gibi yaslanmaya bagli hastaliklarin yani sira depresyon ve anksiyete dahil birgcok
ruhsal hastalik riskini de artirmaktadir. Psikolojik stresin saglik tizerindeki olumsuz etkileri,
sagliksiz besin tercihlerinin yapildigi bir diyete ¢evresel stres faktorlerinin eklenmesiyle daha
da siddetlenmektedir. Bu calismada, psikososyal stresorlere maruz kalmasinin besin se¢imi
tizerine etkilerine iligkin literatiir bilgilerinin derlenmesi amaglanmistir. Diinya Saglik
Orgiitii’ne gore saglik, hastaliklardan korunma ile birlikte bireyin fiziksel, sosyal ve ruhsal
acidan iyi olmasi olarak tanimlanmistir. Bireylerin besin tercihleri fizyolojik, psikolojik,
cevresel ve sosyokiiltiirel faktorler basta olmak iizere bir¢cok etmen ile sekillenerek degisiklik
gostermektedir. Erkekler stres altinda sicak, doyurucu, yemekle ilgili yiyecekleri (biftek, gliveg
ve c¢orba) tercih ederken, kadinlar atistirmalik yiyecekleri (dondurma ve c¢ikolata) tercih
etmektedir. Genel egilim, strese maruz kalan bireylerin saglikli besin gruplarinin, doymus yag
orani diisiik gidalarin tiikketimini azalttig1 ve sagliksiz yag orani yiiksek gidalarin alimini tercih
ettigi yoniindedir. Insanlarin stres altinda iken, normalde kag¢imlan gidalar1 daha fazla
tiikettikleri bildirilmistir. Stresin etkilerinin incelendigi yeme ¢aligsmalarinda, fastfood veya
paketli yiyecekler gibi seker orani yiiksek besinlerin ve doymus yag orani fazla olan hayvansal
kaynakli besinlerin tercih edildigi gézlemlenmistir. Cesitli nedenlerden kaynaklanan stresin
bireylerin besin tercihlerine etki edebildigi, kadin ve erkeklerde bu etkilerin farkl sekillerde ve
diizeylerde olabildigi, stresin kontrol altina alinmasinda ve etkilerinin azaltilmasinda cesitli
beslenme miidahalelerinin uygulanabilecegi belirlenmistir.

Anahtar Kelimeler: stres; besin se¢imi; seker; doymus yag; saglik
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HASTANE CALISANLARINDA IS STRESININ DUYGUSAL YEME VE DIYET
KALITESI UZERINE ETKISi
The Effect of Work Stress On Emotional Eating and Diet Quality in Hospital Employees

Madran SERRA, 2 Nezgitli ELIF IREM, 3 Giil CANAN, “Oztiirk BEYZANUR, °Asgerli GUNEL,
SKutbay GONUL, "Simsek MERYEM, é0zenoglu ALIYE
-8Beslenme ve Diyetetik Boliimii, Saglik Bilimleri Fakiiltesi, Istinye Universitesi, Istanbul/Tiirkiye

Ozet: Beslenme, biyolojik gerekliliginin yani sira sosyal ve psikolojik agidan da énemli bir
gereksinmedir. Bireyler ofkelendiklerinde ya da kendilerini baski altinda hissettiklerinde
normalden daha fazla yiyecek tiiketebilirler. Benzer sekilde, heyecanli ya da asir1 stresli
kosullarda hi¢ yemek yenmemesi, duygusal faktorlerin yemek yeme {izerinde biraktigi
etkilerdendir. Duygusal yeme (emotional eating), olumsuz duygulara tepki olarak gelisen asir1
yeme egilimini anlatan bir yeme davranis1 olup duygu durumunun kontrolii i¢in besinlerin
kullanilmasini ifade eder. Duygusal yemeyi stres, depresyon, ebeveyn modellemesi, 6fke, can
sikintis1 ve mutluluk gibi degiskenler etkileyebilmektedir. Olumsuz duygularla bas etme ¢abasi
olarak gozlenen bu asir1 yeme tepkisinin obez bireylerde, yeme bozuklugu olan kadinlarda ve
normal kilolu olup da diyet yapan kisilerde yaygin oldugu bilinmektedir. Duygusal yeme
davraniginin -~ yalmizlik, depresyon, anksiyete, stres gibi durumlarda artig gosterdigi
bilinmektedir. Stres, kaynagi ne olursa olsun, bir yandan bireylerin mental sagligini etkilerken
bir yandan da beslenme tutum ve davranislarini, diyet kalitesini etkileyerek biitlinliyle sagligin
bozabilmektedir. Hastane c¢alisanlari, zorlu ¢alisma kosullar1 yaninda insan sagligi
sorumlulugunu tagidiklari igin is stresi yliksek meslek gruplarindan sayilabilir. Bu nedenle, bu
calismada hastane ¢alisanlarinda is stresinin duygusal yeme tutumlar1 ve diyet kalitesine
etkisinin arastirilmasi amaglanmistir.

Calisma, Istinye Universite Medical Park Hastanesi calisanlari iizerinde yiiriitiilmiistiir.
Calismada veri toplama araglari olarak kisisel bilgi formu, Duygusal Yeme Olcegi (DYO), Is
Stresi Olcegi, Akdeniz Diyeti Kalite Indeksi (KID-MED) kullanilmistir. Veriler IBM SPSS 22
istatistik paket programinda bagimsiz gruplar t-testi, tek yonliit ANOVA ve korelasyon testleri
ile analiz edilmistir. Tiim analizler 0,05 anlamlilik diizeyine ydre yorumlanmustir.

Calismaya yas ortalamasi 34,26+11,50 yil olan 112 erkek (%41,2), 160 kadin (%58,8) olmak
{izere toplam 272 goniillii katilmistir. BKI degerlerinin ortalamasi ise 24,08+4,41 kg/m?’dir.
Duygusal yeme 6l¢egi puanina gore tiim katilimcilarin sadece %28,3’li duygusal olmayan
yiyici grubuna girerken digerleri diisiik duygusal yiyici (%46,3), duygusal yiyici (%32,4) ve
cok duygusal yiyici (%6,6) grubunu olusturmustur. Sadece giindiiz ¢alisan katilimcilarin DYO
puaninin, vardiyali ¢alisan katilimcilara goére anlamli olarak daha diisiik oldugu bulunmustur
(p<0.05). BKI ile DYO puani arasindaki pozitif yonde ve anlamli bir korelasyon (p<0,001)
saptanmistir. KID-MED puanina gore katilimcilarin %27,6’s1 ¢ok diisiik diyet kalitesine sahip
iken, %46,3’ii gelistirilmesi gereken diizeyde bir diyet kalitesine sahip bulunmustur. Is Yiikii
puani ile DYO puany, alt 6lgeklerden Karar Serbestligi ile DYO puani ve Sosyal Destek puani
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ile DYO puani arasinda anlaml1 negatif korelasyon saptanmistir. Ayrica, sadece giindiiz ¢alisan
katilimcilarin is stresi puanlarinin diger katilimcilardan anlamli olarak daha diisiik oldugu
goriilmiistiir.

Bulgular, saglik calisanlarinda is stresinin duygusal yeme ve diyet kalitesi tizerindeki olumsuz
etkilerini destekler niteliktedir. Bu durum, saglik calisanlarinda fiziksel ve mental saglik
tizerine bozucu etkilere yol acarken is kalitesini de olumsuz yonde etkilemesi olasidir. Stres
karsisinda yemege yonelmek yerine daha uyumlu bas etme becerileri kazandirmasina yonelik
calismalar Onerilebilir.

Anahtar kelimeler: hastane ¢alisanlari; is stresi; diyet kalitesi; duygusal yeme
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Determining the Level of Knowledge and Awareness about Human Papilloma Virus
(HPV) Infection and HPV Vaccine: The Sample of Health Personnel Candidates
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University, Turkey 0000-0001-5843-626X
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Turkey, 0000-0002-5255-8482
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Abstract

Background: Human Papilloma Virus (HPV) infections are among the significant public health problems all over the
world and in our country. HPV causes many sexually transmitted infections and cancers, especially genital warts,
hyperkeratosis, and cervical cancers. Therefore, the knowledge and awareness of healthcare professionals and healthcare
personnel candidates about HPV infections are very significant.

Aims: This study was planned to determine the HPV infection knowledge, awareness, and vaccination status of health
personnel candidates.

Methods: The study was carried out in a Vocational School of Health Services with 217 students who accepted the
research, between April and June 2022. The questionnaire composed by reviewing the relevant literature by the
researchers.

Results: Most of the students stated that they had knowledge about HPV infection and vaccine. According to the research
findings; The average level of knowledge of the students about HPV infection and vaccine was high and moderate (max:
14 / mean: 8.61). When the information sources are examined, it is seen that the most information source is the social
media.

Conclusions: As a result of the research, it has been determined that there is a need to increase the training on HPV
infections.

Keywords: Human Papilloma Virus, HPV, HPV vaccine, Knowledge Level, Health Personnel Candidate

1. Introduction
Human Papilloma Virus (HPV) is a spherical protein-structured capsid, non-enveloped, double-stranded
DNA viruses in the Papovaviridae family of viruses that cause genital warts and cervical cancers. They cause
oncogenic transformation in cells. In this family, more than 100 Papillomaviruses have been identified
according to tissue tropism and DNA homology. These viruses cause warts, hyperkeratosis, epithelial cysts,
benign head and neck tumors, cervical dysplasia, and neoplasia (1). Apart from cervical cancers, HPV also
causes vulva, vagina, penis and oropharyngeal cancers (2).
Sexually transmitted diseases are among the important public health problems in the world and in our country
(3). HPV infections are among the sexually transmitted infections. The most important HPV infections are
cervical cancers (3). Cervical cancer is the second most common cancer among women in the world (4).
Depending on the mortality and morbidity rates of HPV infections worldwide, vaccine development studies
have been initiated in order to reduce cervical cancers and vaccine production has resulted in success. With
the introduction of the vaccine, positive progress has been made in the mortality and morbidity values of
HPV infections (5,6).
The primary precaution to be taken to prevent HPV infections is prevention. These measures include avoiding
unsafe sexual behavior and administering vaccines for prophylactic purposes. Today, there are three different
types of HPV vaccines approved for clinical use (2,7,8,9).
Since students studying in health programs are health personnel candidates and are in the risk group in terms
of HPV infections, their knowledge, awareness levels and vaccination status about HPV infections; It is very
important that these individuals are effective individuals who will set an example to the society and inform
the society about this when necessary and are effective in the acceptance of the vaccine. Data on HPV
infections should be included in health education programs. This research was conducted to determine the
knowledge, awareness and vaccination status of associate degree students studying in health programs about
HPV infections.
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Methods

Necessary permissions were obtained to conduct the research. After the students were informed about the
subject and purpose of the research, the pre-prepared survey form link was shared with the volunteer students,
and they were asked to fill in the survey in the classroom. During the data collection phase, the rules specified
in the Declaration of Helsinki were complied with.

In this study, a questionnaire form was prepared by scanning the relevant literature in order to determine the
HPV knowledge, awareness level and vaccination level of health personnel candidates. The questionnaire
form consists of demographic information questions (5 questions) and questions about HPV knowledge,
awareness, and vaccination levels (15 questions).

The data obtained from the research were evaluated in the IBM SPSS (v 22.0) statistical package program.

Results
The data obtained as a result of the research are given in this section.

Table 1. Demographic data of the participants

Factors n %
Women 116 51,6
Gender Men 109 48,4
Total 217 100

51.6% of the 217 volunteer health worker candidates participating in the study were female and 48.4% were
male.

Table 2. Knowledge level about HPV and its vaccine
Average level of knowledge about Human Papilloma Virus (HPV) and its vaccine
n Minimum  Maximum Mean Std. D.
HPV 217 1,00 14,00 8,6129 4,29442

When the average level of knowledge of the participants about the Human Papilloma Virus (HPV) and its vaccine
is examined, it is seen that the highest score that can be obtained is 14, and the participants have a high-intermediate
level of knowledge with a score of 8.61.

Table 3. Information about diseases and HPV vaccine
Do you know about the existence of sexually transmitted diseases?

n %
Yes 203 93,5
No 14 6,5
Do you know about Human Papilloma Virus (HPV)?
n %
Yes 49 22,6
No 168 77,4
Do you know about the Human Papilloma Virus (HPV) vaccine?
Yes 30 13,8
No 187 86,2
Total 217 100,0

While the majority of the participants say that they have knowledge about the presence of sexually transmitted
diseases, only about 5/1 of them have knowledge about HPV and HPV vaccine.

Table 4. Information resource about diseases and HPV vaccine
What is your source of - \yhat js your source  What is your source of

information about sexually of information information about the
transmitted diseases? about HPV? HPV vaccine?
n % n % n %
I don't know 14 6,5 168 77,4 187 86,2
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School (Primary, High

School and University) 132 608 10 4.6 3 14
Social Media Platforms 52 24,0 39 18,0 17 7,8
Circle of Friends-Family 12 55 - - 4 1,8
Health Institutions

(Pharmacy, Health Center, 7 3,2 - - 6 2,8
Hospital)

Total 217 100,0 217 100,0 217 100,0

When the information sources of the participants were examined, the majority of them stated that they received
information about sexually transmitted diseases from school. They said that they got information about HPV and
its vaccine through the social media.
Table 5. Information about HPV
Human Papilloma Virus (HPV) is sexually transmitted.

n %
| don't know 62 28,6
Yes 51 23,5
No 104 47,9

Human Papilloma Virus (HPV) causes genital warts.

n %
I don't know 96 442
Yes 10 4,6
No 111 51,2

HPV causes cervical cancer.

n %
I don't know 89 41,0
Yes 8 3,7
No 120 55,3

HPV causes infection in both men and women.

n %
I don't know 84 38,7
Yes 25 11,5
No 108 49,8
Total 217 100,0

When the answers given to the questions that test the knowledge levels of health personnel candidates about HPV
are examined; it is seen that the majority of them chose the option "no" instead of the "I don't know" option.

Table 6. Information about the HPV vaccine
HPV vaccine It is included in the vaccination program of the Ministry of Health.

n %
I don't know 142 65,4
Yes 35 16,1
No 40 18,4

People should get the HPV vaccine.

n %
I don't know 96 44,2
Yes 9 4,1
No 112 51,6

| have been vaccinated against Human Papilloma Virus (HPV).

n %
Yes 1 0,5
No 216 99,5
Total 217 100,0

“HPV vaccine T.C. It is included in the vaccine program of the Ministry of Health.” The majority stated that they
did not have an opinion about the statement. About half of them were negative about the HPV vaccine, while half
of them stated that they had no idea. Only one of the participants said that they had HPV vaccine.
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Discussion

Similar to the results of the research conducted to determine the HPV infection knowledge, awareness and
vaccination status of health personnel candidates; Alkan and Akyiiz (2021) also determined in their study
that HPV awareness and vaccination rates are quite low. In this study, the level of knowledge and the rate of
vaccination were found to be quite low. Again, in the study conducted by Ozdemir et al. (2021), it was
concluded that the HPV knowledge level of university students is low (10).

In this study, although the students received information about HPV mostly from social media, Tunaman et
al. (2022), it is seen that all of the students received HPV knowledge from their school education (11). Again,
in the same study, it was determined that 98.5% of the students did not have the HPV vaccine, and in this
study, only one student stated that they had been vaccinated. When the results of the research and the literature
are examined, it is seen that the education field varies in the level of HPV knowledge.

Conclusions

According to the results of the research, it is seen that the knowledge level of the participants on HPV and
HPV vaccine is not sufficient, and the participants who do not have knowledge think that they have
knowledge. In the literature, it has been seen that the level of education on the subject affects the level of
knowledge. In this context; providing effective education on sexually transmitted diseases and HPV in
educational institutions; It is also recommended to provide training on prevention methods.
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Antioxidant and Antibacterial Activities of Salen-type Schiff Base and Metal Complexes

1* Sezer GOYCINCIK, ‘Hatice DANAHALILOGLU

! Department of Chemistry, Altindzii Vocational School of Agricultural Sciences, Hatay Mustafa Kemal
University, Turkey

Abstract- 2-Aminobenzylamine based unsymmetrical salen type Schiff base and its Cu(II), Ni(Il),Co(II) and
Fe(l11) metal complexes were researched in terms of their antioxidant and antibacterial activities in this study.
1,1-Diphenyl-2-picrylhydrazyl radical scavenging (DPPH) method, ferric reducing antioxidant power (FRAP)
method and cupric reducing antioxidant capacity (CUPRAC) method were carried out for determination of
antioxidant effects of compounds. The antioxidant activity of the compounds were compared with the standard
antioxidants butylated hydroxyanisole (BHA) and butylated hydroxytoluene (BHT). Fe, Ni and Cu complexes
exhibited more scavenging activity than BHT. All compounds exhibit lower ferric reducing activity than BHA and
BHT. Fe complex, Ni complex and the ligand have more antioxidant capacity than corresponding to BHT
according to CUPRAC method. These assays showed that all compounds researched can use as synthetic
antioxidants. Antibacterial effects of Schiff base and its metal complexes were investigated by agar disc diffusion
method. Antibacterial studies of the compounds were achieved against some gram-positive and gram-negative
bacteria. Enterococcus faecium, Pseudomonas aeroginosa, Klebsiella pneumoniae and Escherichia coli were used

as bacterial strains. The beneficial datas were acquired.

Keywords: Salen-type Schiff base; Metal complexes; FRAP; DPPH, CUPRAC; Antibacterial activity
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Manually Setting LSTM Hyperparameters for Bitcoin Price Prediction

L*Kervana S, ?Akay F

Bilgi Islem Daire Baskanligi, Gaziantep University, Turkey
2Computer Engineer, Faculty of Engineering, Cukurova University, Turkey

Abstract- Machine learning and Deep learning algorithms produce very different results with different examples
of their hyper-parameters. Multilayer neural networks are not specific to the problems they are studying, so their
methods may need a lot of adaptation. Given the parameterization of LSTM, generalization performance is largely
based on the ability to regularize models sufficiently. Eight different parameters (go backward, epoch, batch size,
activation function, optimizer, learning rate and, network layers) were used. The parameters were manually
adjusted and the dominant parameters and their interactions with each other were examined. Learning rate and
network layer have a more significant impact on MSE than others. In addition to the parameters, two different data
sets consisting of different time intervals (daily and hourly) were examined. The hourly data set is expected to
give better predictions because the hourly dataset has more data than the daily dataset. But the difference between
increases or decreases is smallerthan the daily data set. As a result, daily data set prediction shows better MSE
values than the hourly data set.

Keywords: LSTM; optimization; bitcoin; prediction
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RING OF I,-CONTINUOUS FUNCTIONS

*Selahattin Kiling

Cukurova University, 0000-0003-3708-9443

Abstract- In this paper, we have defined I, -continuity.as a new type of continuity. we will
reveal some basic properties of I, -continuity, which is a weaker form of continuity. An ideal
I on a non-empty set X is a collection of subsets of X, which is closed under taking subsets

and finite union operations. An ideal is a o-ideal if it closed under countable union operations.

(X,1,), (Y, 1,) are two topological spaces and I an ideal of subsets of X. A mapping
f:(X,7,,1) » (Y, 1,) is called I, -continuous, if for every V € t, there exist U € 7,,A,B € |
such that (U — f~1(V)) u (f~1(¥) — U) € I. Every continuous function is I-continuous, but
the opposite is not always true. If Y = R and 7, = 74 are chosen, it has been shown that 1,-
continuous functions provide the conditions for being a ring. This ring is called the ring of I,-
continuous functions. Later, some properties of this ring were characterized.

Key Words : Ideal, Ideal topological space, Ring of I,-continuous functions
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XYS-Y Acxis Slider Mount Tip Kartezyen Robot Prototipinin Gelistirilmesi
Mehmet Taner Yolcu!, Altug Askin?, Deniz ilkogmus®, Nihal Ar1 Korkusuz*”, Mehmet Emin Korkusuz®>*

Y1ldiz Teknik Universitesi,1stanbu1,T1'irkiye, , 0000-0003-4960-0595
2Maramara Universitesi,istanbul, Tiirkiye, , 0000-0002-5247-4473
3Kog Universitesi, Istanbul, Tiirkiye, , 0000-0003-4408-4288
4Sehit Prof. Dr. ilhan Varank Bilim ve Sanat Merkezi,istanbul, Tiirkiye, 0000-0001-8296-9082
SBalikesir Universitesi, Necatibey Egitim Fakiiltesi, Balikesir, Tiirkiye, , 0000-0003-4945-6845

Ozet- Sanayi ve fabrikalar her gecen giin verimliliklerini arttirmakta ve gelisen teknoloji ile birlikte kendilerini ve iiretim
sistemlerini yenilemekte zamanla otomasyon agina katilmaktadirlar. Bu degisim ve gelisim Endiistri 4.0 veya Sanayi 4.0
olarak adlandirilmaktadir. Kisa bir zamanda birgok iiretim tesisinin kendini yenileyerek Endiistri 4.0 standartlarinda
iretim yapacagi diisiiniilmektedir. Belirlenen standartlara uygun olarak gelistirilen endiistriyel uygulamalar ile insan
giicline yardime1 veya insan giiciine ihtiya¢ duyulmadan iiretimin gelistirilmesi saglanmas1 amaglanmaktadir. Uretim
otomasyonunda sikca kullanilan sistemlerden birisi de iki ve ii¢ boyutlu hareket edebilen robotik sistemlerdir. Calismada
x-ekseni ve y-ekseninde tam hareket serbestisine sahip olmasina karsin, z ekseninde sinirli harekete sahip XYS-Y axis
slider mount tip kartezyen robotun iiretilmesi ve tiretilen prototipin farkli kullanim alanlarina uygun olarak mekanik ve
yazilimsal anlamda gelistirilmesi amaglanmigtir. Caligmada oncelikle XYS-Y axis slider mount tip kartezyen robot
gelistirilmis ve daha sonra kontroliin saglanmasi igin yazilimsal ¢alismalar yapilmistir. Bu asamada dogrudan motor
kontrolii ve bilgisayar destekli iiretimde bir standart olan gcode komutlar1 ile galismasi test edilmistir. Calismanin
gelistirilmesinde Hynes ve digerleri tarafindan 2011 yilinda gelistirilen “Miihendislik Tasarim Siireci” kullanilmistir. {1k
olarak problem tanimlanmis ve probleme yonelik ihtiyaclar belirlenmistir. Daha sonra olasi ¢oziimler gelistirilerek bu
coziimler arasindan en iyi ¢oziim segilmis ve ardindan ilk prototip yapilmustir. On goriilen ¢oziim test edilerek
degerlendirilmis ve prototipin gelistirilmesi icin alternatif ¢oziimler tiretilmistir. Coziimii test etme ve degerlendirme
agsamasinda bazi sorunlar ortaya ¢ikmistir. Daha sonrasinda bu sorunlar revize edilip yeni bir prototip tiretilmistir. Hareket
hassasiyetini azaltan bilesenler tespit edilerek yerlerine daha verimli parcalar kullanmilmistir. Uretim sirasinda temin
edilmesinde giigliik yasanabilen parcalarin yerine daha kolay bulunan ve maliyet bakimindan avantaj saglayan pargalar
ile degistirilmistir. Bu giincellemeler ile maliyet diisiisii ve hassasiyet artist miimkiin olmustur. Uzun siireli kullanim
testlerinde Z ekseninde hareketi saglayan mekanizmanin problemlere yol agmasi lizerine servo motor yerine bir elektro
miknatis olan itme ¢ekme 6zellikli solenoid kullanilmustir. Prototipin son versiyonunda Arduino UNO, Nema 17 step
motor, CNC shield, flanshi rulmanlar, kasnaklar ve kayis ve solenoid kullanilmistir. Yapilan robot prototipin kullanim
alanlarinin potansiyelinin belirlenmesi amactyla ¢esitli denemeler yapilmigtir. Bu denemelerde gcode uyumlu vektorel
cizicilerle oldukca verimli ¢alistig1 tespit edilmistir. Z eksenindeki basliga kalem, kesici, lazer ve doner ug takilmaya
uygun oldugu goriilmiistiir. Kagit iizerinde ¢izim ve kesim iglemleri, bakir plaka ve pertinaks tizerine elektronik devre
semasi ¢izimi, kazima ve delme islemleri i¢in kullanilmas1 miimkiindiir. Ayrica, sistemin agik hazirlanmis yonergelerle
STEM egitimlerinde kullanilabilecegi 6ngoriilmektedir. Hazirlanacak blok tabanli kodlama arayiizii ile cesit egitsel
etkinlerde kullanilabilir.

Anahtar Kelimeler: Plotter uygulamalari, kartezyen robot, Arduino.

Giris

I¢inde bulundugumuz dénem teknoloji ¢ag1 olarak adlandirilmaktadir. Teknoloji gaginin da temelini bilimsel
ve teknolojik buluslarla beraber gelisen sanayi ve endiistriyel yenilikler olusturmaktadir. Teknoloji hig
olmadig1 kadar hizli bir sekilde gelismekte ve bu hiza ayak uydurmayi basaran toplumlar giliniimiiz
diinyasinda 6n plana ¢ikmaktadir. Teknolojik gelismeler ve sanayi bir iilkenin gelismislik diizeyinin bir
gostergesi olarak kabul edilmektedir. Bunun nedeni teknoloji ve sanayinin amacinin insan yasamini
kolaylastirmak ve toplumun ihtiyaci olan iirlinleri ortaya koymak olmasidir.

Teknolojinin gelismesi yasantimiza bir¢ok kolaylik saglamistir. Gelisen teknoloji ile birlikte {iretim
hizlanmig, ham madde ve paradan tasarruf edilmeye baglanmis ve ¢alisma sartlari iyilestirilmistir. Bu sayede
daha kisa zamanda daha az emek harcayarak daha yiiksek verim elde edilmesi saglanmistir. Ozellikle kalip
iiretimi yapilamayan pargalarda robotik tretim tercih edilmektedir. Bu sistemlerden birisi de kartezyen
robotlardir.

Kartezyen robotlar 3 dogrusal eksenden meydana gelen ve sanayinin pek ¢ok yerinde kullanilan bir robot
¢esididir. Kartezyen robotlar sanayide paketleme, kesim, tagima gibi alanlarda karsimiza ¢ikmaktadir (Balta,
Oysu, Bilgiil, & Oztiirk, 2016). Bu robotlar isleri insanlara nazaran ¢ok daha kolay bir sekilde yapmakla
beraber is i¢in gereken siireyi de olduk¢a kisaltmaktadir. Alanyazinda bu tiir cihazlarin iiretimine ve
iyilestirilmesine yonelik pek ¢ok ¢alisma bulunmaktadir.
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Ocal’m yapmis oldugu ¢alismada yapilan ¢izicinin ucuna takilan farkli aparatlar sayesinde farkli amaclarda
kullanilabilen CNC cihazlar yapilabilmektedir. Yapilan ¢izici PC’ye baghdir ve PC’de kullanilan bir yazilim
ise gercek motorlar ile kullanilabilen bir sanal ¢izici gdrevini yapmaktadir. Kontrol devresi motorlardan
gelen bilgiyi alir ve RS-232 yazilim kablosu ile PC’ye aktarmaktadir. PC’deki yazilim, sanal bir ¢izici olur.
Bu sayede PC’de goriinen sanal sekli gercege aktarabilmektedir (Ocal, 2010).

Unal 2019’da yapmis oldugu ‘DVD Rom ve Arduino Uno Kullanilarak Cizim Yapan Mini CNC Plotter
Yapimi’ isimli caligmada; DVD ROM, kizak diizenegi ve Arduino Uno kullanilarak ¢izim yapan mini CNC
yapilmistir. CNC’nin X ve Y eksenlerinde hareketi DVD siiriiciilerinin kizak mekanizmasi ile Z eksenindeki
hareketi ise servo motor ile saglanmistir. Cihazin kontrolii Arduino Uno kullanilarak yapilmistir. Yapilan
CNC’nin yazilim kisminda ise motorlarin hareketini belirleyen G-code kullanilmistir. Inkscape adli program
sayesinde c¢izilecek gorsellerin G-codelar1 olusturulmustur. G-code ise Arduino’ya processing adli program
sayesinde aktarilmistir (Unal, Tekin, & Kiling, 2019).

Abdulwahid 2018’de yapmis oldugu calismada; plotterdan yardim alinarak lazer graviir makinesi
gelistirmistir. Lazer graviir makinesi yiiksek ¢oziiniirliikteki resimleri ¢izebilen ve metin yazabilen bir CNC
makinadir. Graviir makinalar1 ayn1 zamanda ahsap ve tahta makinalara graviir yapabilen bir makinadir.
Calismada kullanilan plotter cihazinin ¢aligtirilabilmesi i¢in gerekli olan yazilim G-code tarafindan
saglanmis ve bu sayede x ve y eksenlerinde harcket saglanmistir. Calismada hareket igin step motor
kullanilmistir. Step motorlar eksensel hareketleri saglamistir ve bu sayede graviir diye adlandirilan oyma ve
boyama islemini yapilabilmektedir (Abdulwahid, 2018).

Giiler ve Cetinkaya; cift bagh kartezyen tipi i¢ boyutlu yazict gelistirmislerdir. Bu yapilan {i¢ boyutlu
yazicinin boyutlart 990x1035x1540 mm’dir. Tabla olgiileri ise 600x700x800 mm dir. ABS ve PLA
filamentlerinden ¢esitli {iriinler basilmistir. Ayn1 zamanda ¢alismada yazdirma hizi ve katmanin kalinliginin
tiretim kalitesine etkisi lizerine arastirma yapilmistir. 3 boyutlu yazicida ¢ift nozulun ve bilyiik gévdenin
avantajlart aciklanmistir. Ayn1 zamanda endiistriyel anlamda 3 boyutlu yazicinin makul maliyetlerle nasil
tiretilebilecegini agiklamistir (Giiler & Cetinkaya, 2018).

Bakir ve arkadaglar1 2012 yilinda yaptiklar ¢alismada 3 dogrusal eksenli gantry robot yapilmistir. Z
ekseninde bulunan kamera sayesinde farkli konum ve biyiikliikteki geometrik cisimler tanimlanmis ve
vakum tutucu yardimiyla birbirinden ayrilip istenilen yere taginilabilmektedir. Eksenlerde hareketi saglayan
servo motorlarin kontrolii PLC yardimiyla yapilmistir. Geometrik cisimler alan hesab1 ile birbirinden ayirt
edilmistir. Bir kenarinin uzunlugu 2r olan karenin alani 1 kabul edilmis ve diger geometrik sekillerin alan
oranlar1 buna bagli olarak hesaplanmistir. Goriintii isleme MATLAB ortaminda gelistirilen yazilim
sayesinde yapilmistir. Goriintii islemenin saglikli olabilmesi i¢in uygun 1sik saglanmis ve zeminin siyah
olmasi tercih edilmistir. Sistem 1 metrekarelik alan {izerine kurulu ve maksimum 400 gram
tastyabilmektedir. Yapilan ¢alisma basarili bir sekilde g¢alismistir. Bu sistem kullanilarak gantry tizerinde
farkli cihazlar ile farkli amaglarda kullanilabilir (Bakir, Giiney, Kuncan, & Ertung, 2012).

Oztekin ve Béliikbasi 2015°te yapilan ¢calismasinda ise BZK.SAU.FPGA.UC mimarisi kullanilarak 3 eksenli
bir ¢izici tasarimi gelistirilmistir. Cizici lizerine yerlestirilen step motorlarin kontrolleri i¢in Altera Cyclone
III FPGA kart1 kullanilmistir. Yapilan ¢izicinin hareketleri step motorlar sayesinde saglanmistir. Calismada
yapilan ¢izici yani CNC cihaz FPGA’ya entegre edilmistir. FPGA sayesinde uzaktan sisteme erisim
saglanmistir (Oztekin & Béliikbast, 2015).

PLC ve servo siirticii kartlar vasitasiyla ti¢ eksenli tasiyici sistem ve lizerine monte edilmis kamera sistemin
kontrolii saglanmistir. Zemin tizerinde bulunan dikddrtgen, kare, altigen gibi ¢esitli, farkli geometrik
cisimlerin tanimlanmasi ve cisimlerin farkli koordinatlardaki kutularda birbirinden ayirt edilmesi islemi
gerceklestirilmistir. Sekil kavrami kolayca anlagilabilmesine karsin tanimlanmas: zordur. Bu sebeple
calismada, alanlar1 oranina gore bir hesap yapilarak boyut degisikliginden ve rotasyondan bagimsiz
siniflandirma yapabilen bir yazilim ortaya konulmustur. Bayes¢i (Bayesian) yaklasimlarin, yapay sinir aglari
ve destek¢i vektdr makineleri caligma prensibinin siniflandirma amaci ile yaygin olarak kullanilmakta
oldugu ve gelistirilen sistemin bu alanlarda da denenmeye uygun oldugu belirtilmistir (Bakir, Giiney,
Kuncan, & Ertung, 2012).

Geren ve Ertlirk c¢alismalarinda; tasarim sisteminde cizilen iki boyutlu yoriingeleri robot verilerinde
doniistiiriilerek noktadan noktaya koordinasyonsuz hareket yapan Serpent Montaj robotunun yoriinge
izlemesi saglanmigtir. Serpent robotlari igin yiizlerce noktanin tek tek tanitilmasi islemlerinden, gelistirilen
yardimci veri hazirlama programlari sayesinde kurtulma olanagi saglamistir. Robot, al ve yerlestir (pick and
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place) islerinden daha karmasik olan lazer ve su jileti ile kesme gibi uygulamalari yapabilecek diizeye
gelmigtir (Geren & Ertiirk, 1997).

Balta, Oztiirk ve Oysu ¢alismalarinda; ii¢ dogrusal eksende hareket edebilen sistemden yararlanilmistir. Once
servo motorlar kurulmus, motor baglantilar1 yapilmistir. Goriintii isleme, kenar bulma, vektorizasyon
algoritmalar1 gelistirilmistir. Algoritma sayesinde alinan vektor resimler CAD- CAM tasar1 imalat ortamina
aktarilarak kullaniciya par¢a programlama imkani saglanmistir. Kamera ve lens hatalarinin bozulmalar sebep
olmamasi amaciyla goriintiiller miimkiin oldugu kadar yakin mesafeden alinmig ve endiistriyel kalitede
lensler kullanilmistir. Boylece tezgah iizerinde gordigii iki boyutlu pargalarin aynisint yapabilen bir
kartezyen cizici iiretilmistir (Balta, Oztiirk, & Oysu, 2009) .

Bir bagka calismada 3 eksenli kartezyen cihaza sabitlenmis bir kamera yardimi ile bilgisayar tarafindan
girilen metnin siyah bir zemin iizerinde harf veya sayilar ile birlikte yazilmasi ¢alisilmistir. Kelimede
bulunan harfler ilk dnce analiz ettirilip daha sonra cihazda bulunan veri tabaniyla karsilagtirilip harflerin
konumu belirlenmistir. ik énce yapilan konum belirleme islemi MATLAB dilinde bulunan gériintii isleme
metotlar1 yardimiyla yapilmistir. Harflerin belirli konumlara yazdirma islemi PLC, motor siiriicii kartlar1
yardimiyla caligan servo motorlar tarafindan yapilmaktadir. Kartezyen robot sistemi harflerin siyah zemine
diizensiz olarak konmasi gibi bazi zamanlarda bazi sebeplerden dolay:1 hatalar yapabilmektedir. Yapilan
calisma 151k siddetinin sabit tutulmasi gibi hatalar diizeltilerek daha sorunsuz ¢alistirilabilmistir (Cubukgu,
ve digerleri, 2015).

iki boyutlu tasarimlar i¢in kullanilan CAD-CAM uygulamalari ile par¢a programlama ve iiretim ortami
saglayan Balta ve arkadaslar1 (2016) genel amagl ¢izici Kartezyen robot uygulamasi ve bilgisayar yazilimi
yapmuistir. Kartezyen ¢izicide eksenlerdeki hareketi i¢in servo motorlar kullanilmistir. Yapilan sistem ile
dogrusal eksenler ve dogrusal eksenlerdeki hareketi saglayan servo motorlar yardimi ile birlikte CAD
(Bilgisayar Destekli Tasarim) ortaminda tasarlanan iki boyutlu pargalarin seri tretimleri gergeklestirilir.
Kartezyen robotlar paketleme, lojistik, freze, lazer, plazma, su jeti ile kesme gibi islemlerde kullanilir. Bu
calismada islem yapilacak ana parca once cihaza tanitilir ve daha sonra CAM ortaminda gerekli tasarimi
yapilir. Ilk dnce projede kartezyen cihaz kurulmus ve daha sonra CAD-CAM Windows uygulamasi ile
entegre ¢aligsmast saglanmistir. En son olarak kartezyen ¢izicinin kontrollii hareketi saglanabilmistir (Balta,
Oysu, Bilgiil, & Oztiirk, 2016).

Kartezyen Robot Hareket Baglanti Mekanizmalar:

Amacina uygun olarak kartezyen robot hareket mekanizmalar1 farklilik gosterebilir. Kullanilan motor sayis1
ve kay1s sistemi gibi faktorler hareket mekanizmalariin nasil olacagini belirler. Bu sistemler ¢aligma hizini,
motor giiclinil ve verimliligi etkilemektedir. Amaglar dogrultusunda uygun sistem secilmesi gerekmektedir.
Tablo 1’de motor yerlesimleri ve buna bagli kayis diizenleri verilmistir.

Tablo 1. Kartezyen Hareket Baglanti Mekanizmalari

Kartezyen Hareket Sistemleri
Yatay ve dikeyde iki ve ii¢ eksenli kartezyen hareket sistemleri karsilastirmalari Tablo 2 ve Tablo 3’te
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verilmistir.

&
Z-axis Upright Mount

Tablo 2. 2 Eksenli Kartezyen Hareket Sistemleri (intelligentactuator.com, 2015)

XZ (Z-axis Upright Mount) Type

e Bu kartezyen sistemde Z ekseni X ekseninin iistiine dik bir sekilde
monte edilmistir.

e Z ekseni hem X ekseni lizerinde yatayda hareket edip hem de diisey
yonlii hareket yapabilmektedir.

YZS (Z-axis Slider Mount) Type

e Butiirde Z ekseni yatay bir bicimde Y eksenine monte edilmistir.

o Z ekseni hem yukari-agagi hem de yatayda hareket yapabilmektedir.
o 7 ekseninin yukari-agagi yonlii hareketi daha kolay olmaktadir.

Z-axis Base Mount

YZB (Z-axis Base Mount) Type

o Butiirde Z ekseni tabani hareketli Y eksenine monte edilmistir.

e Yatayda ve diiseyde hareket serbestine sahiptir. Bu hareketleri igin
tagimacilikta kullanilmaktadir.

XYS (Y-axis Slider Mount) Type

e Butiirde Y ekseni hareketlisi, X eksenine sabitlenmistir. Bu sayede Y
ekseni kendisi hareket edebilmektedir.

e Y ekseni yatayda dort yonde hareket edebilmektedir.

XYG (Y-axis Flat-mounted Gantry) Type

e Bu kartezyen sistemde iki X ekseni iizerine hareketli Y ekseni diiz bir
sekilde monte edilmistir.

e Y ckseni iki X ekseni arasinda yatayda hareket edebilmektedir.

XYBG (Y-axis Side-mounted Gantry) Type
e Bu tiir kartezyen robotta iki X ekseni kullanilmistir. iki X ekseni iizerine
Y ekseni yana monte edilmistir.

e XYG sistemi gibi Y ekseni iki X ekseni arasinda yatayda hareket
edebilmektedir.

g

Q=

Y-axis Base Mount

XYB (Y-axis Base Mount) Type

e Busistemde Y ekseni tabani1 X ekseni lizerine monte edilmistir.
e Y ekseni yatayda dort yonlil hareket yapabilmektedir.
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Tablo 3. 3 Eksenli Kartezyen Hareket Sistemleri (intelligentactuator.com, 2015).

Y-axis Base Mount
Z-axis Base Mount

XYB+Z Base Mount Type

o 2 eksenli XYB tip kartezyen sistem iizerine diisey bir sekilde Z ekseni tabani
monte edilmistir.

e 7 ekseni sayesinde diisey dogrultuda asagi-yukari yonlii hareket
saglanabilmistir.

Y-axis Base Mount
Z-axis Slider Mount

XYB+Z Slider Mount Type

o 2 eksenli XYB tip kartezyen robot tizerine Z ekseni siirgiilii bir sekilde monte
edilmistir.

e Z eksenin diisey dogrultuda hareketi vardir.

Z-axis Upright Mount
Y-axis Slider Mount

XZ+Y Slider Mount Type

o Busistemde Z ekseni tabani X ekseni tizerine monte edilmis ve Y ekseni X
eksenine yatay bir sekilde monte edilmistir.

e Y ekseni hareketi sayesinde 3 eksen hareketi olugsmustur.

Y-axis Flat-mounted Gantry
Z-axis Base Mount

XYG+Z Base Mount Type

o iki X ekseni arasina Y ekseni monte edilmistir, Z ekseni de Y ekseni iizerine
monte edilmistir.

® 7 ekseni yukari-asag1 yonlii hareketi saglamaktadir.

Y-axis Flat-mounted Gantry
Z-axis Slider Mount

XYG+Z Slider Mount Type

e ki X ekseni arasina Y ekseni monte edilmistir, Z ekseni siirgiilii bir bigimde Y
eksenine monte edilmistir.

e 7 ekseni diisey dogrultudaki hareketi X ve Y eksenleri de yatayda hareketi
saglamaktadir.

Y-axis Side-mounted Gantry
Z-axis Base Mount

XYBG+Z Base Mount Type

e XYBG tip kartezyen robot lizerine Z ekseni taban1 monte edilmistir.
® 7 ekseni diisey dogrultuda hareket etmektedir.

Y-axis Side-mounted Gantry
Z-axis Slider Mount

XYBG+Z Slider Mount Type

e XYGB tip kartezyen robot lizerine Z ekseni siirgiilii olarak monte edilmistir.
e Z ekseni diigey dogrultuda siirgiilii bir sekilde hareketi saglamaktadir.
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Yontem

Miihendislik tasarimi, giinliik hayattaki problemleri ¢6zmeye yonelik izlenen adimlardir. Miihendislik
tasarim siirecinin amaci problemleri ¢dzerken miihendislik ekiplerine rehberlik etmektir. Miihendislik
tasarimi bir dongii ve siiregtir. Yonergeler takip edilip gerekli yerlerde diizeltmeler yapilmasi durumunda
istenilen sonuca ulagilabilmektedir (Ayverdi, 2018).

XYS-Y axis slider mount tip kartezyen robot gelistirilmesinde Hynes ve digerleri (2011) tarafindan
gelistirilen “Miihendislik Tasarim Siireci” kullanilmistir. Siireg; dokuz asamadan olugmaktadir. Problemin
tanimlanmasi, probleme yonelik ihtiyaglarin belirlenmesi, olasi ¢oziimlerin gelistirilmesi, en iyi ¢éziimiin
se¢ilmesi, prototipinin yapilmasi, ¢éziimiin test edilmesi ve degerlendirilmesi, ¢oziimiin sunulmasi, yeniden
tasarlama/revize edilmesi, kararin tamamlanmasi seklinde ifade edilmistir.

1. Asama

Problemin
Tammlanmass

8.Asama
Yeniden
Tasarlama/Revize
Etme

3. Asama

Olast Coziamlerin
Gelistirilmesi

6.Asama

Cozumii TestEtme
ve Degerlendirme

Sekil 1. Miihendislik Tasarim Siireci (Altan, Yamak, & Kirikkaya, 2016)

Miihendislik tasarim siirecini ifade eden sekilde, asamalar arasinda gecis yapilabilir. Bu gegisler oklar ile
belirtilmistir. Miihendislik tasarim siireci tek yonde ilerleyen bir dongii olmadigi igin ihtiya¢ halinde
asamalarin herhangi birinde bir baska asamaya geri doniiliip gerekli ¢alismalar yapilabilir. Ornegin 5. asama
olan prototipin yapilmasi agamasinda karsilasilan bir durum sonucunda 3. asama olan olasi ¢éziimlerin
gelistirilmesi agsamasina geri doniilerek gerek goriilen diizenlemeler yapilabilir.

Bu calismada dncelikle problem tespit edilmis ardindan probleme yonelik ihtiyaglar belirlenmistir. Bunun
i¢in literatiir taranarak yapilan ¢alismalar detayli olarak incelenmis ve probleme yonelik olast ¢dziimler
belirlenmeye ¢alisilmistir. Incelenen caligmalar sonucunda en iyi ¢ziim segilerek prototip gelistirilmesi
asamasina gecilmistir. Gelistirilecek olan prototip igin gereken mekanik ve elektronik malzemeler tespit
edilerek bunlarin temini yoluna gidilmistir. Malzemelerin temininin ardindan kartezyen robot prototipi
yapilmistir. Elektronik devre ¢izimi yapilarak, gelistirilen sistem test edilmistir. Test edilen sistem iizerinde
bazi sorunlar tespit edilmistir. Ornegin 3 boyutlu yazicida basilan pargalarin saglamligmin az olmasi
sebebiyle hassasiyet sorunlar tegkil etmistir. Sistemin rijit bir sekilde ¢alismasini engelleyen bazi parcalar
yliziinden olusan sorunlarin ¢dziimii i¢in yeniden tasarlanip ve revize edilip sorunlar dogrultusunda
2.prototip yapilmaya baglanmigtir. 2. Prototipte 1. Prototipe gore 3 boyutlu yazicidan basilmis daha stabil
parcalar kullanilmistir. Bu sayede 1. prototipe gore daha verimli bir ¢izici olusmustur. 2. Prototipten daha
verimli bir sonug elde etmek amaciyla 1. ve 2. prototipten farkli olarak kalem hareketi igin servo motor
yerine solenoid kullanilmistir. Bdylece ¢izici kalemin hareketi ¢cok daha kararli hale gelmistir.

Mekanik Bilesenler
Mekanik bilesen olarak; GT2 kayis ve kasnak, krom miller, LM8UU lineer rulman ve 3D baskisi alinan
birlestirme aparatlar1 kullanilmistir.
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Elektronik Bilesenler
Elektronik sistem i¢in; Arduino UNO, NEMA 17 Step Motor, Servo Motor, transistor, selenoid CNC Shield
ve DRV8825 Motor Siiriicii kullanilmistir.

Yazilim

Yapilan robotun prototip kismi bittikten sonra yazilim kismina geldigimizde yazilim kisminda Arduino Uno
kartin1 calistirabilmek i¢in Arduino IDE kullanilmigtir. Ayni1 zamanda motorlarin sagliklt ve koordineli
hareketi icin G-Code’lar1 kullanilmistir. G-Code’larin direkt Arduino ile haberlesmemesi sebebiyle Arduino
ile haberlesmesi icin GRBL yazilimini kullanilarak kartezyen ¢izici prototipi kontrol edilmstir.

Arduino IDE

Arduino IDE, arduino kartlar1 ya da setleri i¢in gelistirilen yapilan sistem i¢in kodlarin yazilip bu kodlarin
derlenebildigi ve karta yiiklenebildigi bir yazlimdir. Bu ¢aligmada Arduino IDE sayesinde motorlari hareketi
icin gerekli olan kodlar Arduino’ya gonderilerek ¢izicinin ¢aligmast saglanmigtir.

GRBL

GRBL Arduino’nun seri port iizerinden bilgisayarla haberleserek gcode komutlarini almasint ve bu
komutlara uygun olarak motorlar1 kontrol etmesini saglayan bir 6zgiir yazilimdir. C++ ile yazilmistir ve
Arduino IDE kullanilarak karta yiiklenir.

G-CODE
Plotter’in kontrol edilmesi i¢in kullanilan standartlastirilmis makine kontrol dilidir. CNC ve 3D yazicilar
i¢cin yaygin kabul gormiistiir. Pek ¢cok yazilim ve firmware tarafindan desteklenmektedir.

Ornek G-CODE Komutlari
* GOO-GO: Bostahizliilerleme, ¢izim yapmadan istenen konuma git

+ GOl1-Gl: Kalemi bastirarak ilerle
+ GO2-G2: Saat doniis yoniinde (CW) egrisel interpolasyon
« G03-G3: Saat doniis yoniiniin tersi yonde (CCW) egrisel interpolasyon

+ G04-G4: Gegici bekleme yapma

+ G1T7: X —Y diizlem se¢imi yapma

+ (18: X — Z diizlem se¢imi yapma

« G19: Y — Z diizlem se¢imi yapma

- G20: Ing dl¢ii sisteminde giris

+ G21: Metrik 6l¢ii sisteminde giris

« G27: Tezgah referans noktasina doniis kontrolii
+ G28: Orijine geri don

+ G3lL Satir atlama komutu

Universal G-CODE Sender
Universal G-Code Sender G-Code’lar1 alabildigimiz ag¢ik kaynakli bir uygulamadir. Bu uygulama sayesinde
G-Code’lar alinarak motorlarin hareketi saglanir.

Prototipin Gelistirilmesi

Cizicinin erigilebilir olmasi i¢in 3D yazicida basilan parcalar ve uygun fiyath bilesenler tercih edilmistir.
Acik kaynak yazilimlar ile ¢calisabilmesi amaciyla Arduino kullanilarak insa edilmistir. Bu sayede ¢izici daha
az maliyetle daha erisilebilir olmustur.

Cizici yardimu ile elektronik devre ¢izimi yapilmasi amaglanan bu ¢alisgmada konum hassasligi gerektiren
uygulamalarda en ¢ok tercih edilen step motorlar kullanilarak ¢izici uygulamasi gergeklestirilmistir. 3D
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yazicilarda da yogun sekilde kullanilan NEMA17 step motorlar tercih edilmistir. 200 adimli olan step
motorlar vektorel ¢izimlere doniistiiriilen devre semalarinin basilmasinda yeterli hassasiyet saglamistir. Step
motorlarin ¢alisma prensipleri ve step motorlarin siiriicii yardimi ile Arduino kontrollii ¢alismasi
saglanmistir. Step motorlarin hareket eksenlerine aktarimi i¢cin GT2 kayis1 ve kasnaklari kullanilmistir.
Ardindan ¢izici diizenegi kurularak uygulamanin bilgisayar tarafindan kontrolii {izerinde ¢alisilmistir.

a

)

oll

Motor 1

[0
ie

Sekil 2. Plotter Kayis Sistemi

CNC gibi iki boyutlu cihazlar icin Gcode yardimiyla kontrol saglayan GRBL yazilimi Arduino’ya
yuklenmistir. Uygulamanin yazilimi iizerinde yapilan ¢calismalarin ardindan ¢izicinin test edilerek ¢alismasi
kontrol edilmistir. Robot kol ile yapilan bu iiretimler i¢in temel olusturan bu ¢alisma gelistirilmeye acik bir
calisma olup farkli amagclar i¢in yeniden diizenlenebilir. Sekil 2 ve Sekil 3’te GT2 kayis baglant: tiirleri ve
tercih edilen baglanti tiiriiniin detaylar1 gérilmektedir.

Kayisin
hareketine gore

ana kolun gidis Servo
yonii I motorlar
tek kayis

ile bagli

Yatay Kaldirma
olarak kolu sadece
hareket dikey olarak
eder hareket eder
Kayis sabit
halde

Sekil 3. Plotter Kayis Calisma Prensibi.

Incelenen kayis calisma sistemleri dogrultusunda ilk prototip tasarimi yapilarak denemelerine baslanmustir.
3B yazicida baskisi alinan pargalar {izerine diger mekanik aksam monte edilmistir. Daha sonra motor ve
kayis baglantilar1 yapilarak sisteme hareket kazandirilmistir.
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Tablo 4. 1. Prototip Yapim Asamalari.

Yapilan ilk prototipteki aksakliklar sebebiyle ikinci prototip yapilmis ve ilk prototipteki aksakliklar tespit
edilmis ve bunlarin tekrar olmamasi i¢in miihendislik tasarim siirecine gore yeniden tasarlanip, revize
edilmistir. Bu sayede 2. prototipten daha hassas ve giivenilir ¢cizimler alinabilmistir.

Tablo 5. 2. Prototip Yapim Asamalari

Yapilan her prototiple birlikte biraz daha asama kaydedilmis 6rnegin tasarimsal, yazilimsal ve kullanilan
parcalar konusunda yasanan sikintilar ve yeni fikirler dogrultusunda gelistirme ve iyilestirmeler yapilmistir
(Sekil 4).
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Cizici Devresi

Uretilen ii¢ prototipin de kontroliinii Arduino kontrol karti saglamaktadir. Motorlarin siiriilmesi igin
DRV8825 kullanilmistir. Siiriiciilerin ¢ok fazla pin kullanmasi nedeniyle Arduino CNC Shield V3 ile
baglantilar daha pratik bir sekilde yapilabilmistir. Sekil 5 ve 6’da motor siiriiciilerin Arduino Uno tarafindan
kontrol edilmesini saglayan devre semalari verilmistir.

*}PE_‘ ﬂ' sal ‘"é’)‘se er
stepper x M 1{:_ servo ZE:“ M tepper y

s

Big Easy Driver (x2)

Arduino Uno

Sekil 5. Cizici Devresi

L
Arduino Uno

Sekil 6. Prototipe Ait Devre Semasi

Sonug¢ ve Tartisma

Gelistirilen XYS-Y axis slider mount tip kartezyen robot ile iki boyutlu ¢izim sistemi gelistirilmistir. Sistem
koordinat diizlemi lizerinde GRLB standardina uygun yazilimlardan gcode komutlar: ile ¢aligmaktadir. Bu
sekilde sistem vektorel her tiirlii ¢izimi istenen medyaya aktarabilir. Bu projede gelistirilen sistem elektronik
devre ¢izici olarak kullanilmak iizere odaklanmistir. Bu dogrultuda elektronik devre gemalarini bakir plakete
basariyla ¢izebilmektedir.
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Yapilan ¢alisma ile ¢ok amagl kullamima uygun olan bir XYS-Y axis slider mount tip kartezyen robot
yapilmistir. Robot ¢izim yapmasi i¢in programlanmistir. Gelistirilmeye agik olan bu ¢alisma teknolojinin
gelismesi ile yeni elektronik malzeme ve motorlarin kullanilmasi, ingsa malzemelerinin degistirilmesi ile yan
amagclar ve farkli disiplinler i¢in de kullanilabilecek bir sistemdir. Arastirmacinin amacina uygun olarak
giincellenebilir ve yenilikler eklenebilir. Lazer kullanilarak ahsap ¢izici olarak kullanilabilecegi gibi metal
kesmek gibi farkli amaclar i¢in de kullanilabilir. Benzer tiirleri bulunan c¢izici, maliyeti, esnekligi ve devre
semasi ¢izme Ozelligiyle farklilagmaktadir.

Oneriler

Yapilan robot gesitli amaglar ve yan alanlarda da kullanilabilir. Ornegin fen derslerinde bulunan siirat hiz
ivme grafikleri, optik ve dalgalar matematik derslerinde bulunan analitik geometri gibi sekilsel konularda bu
¢esit robotlarla birlikte 6grencilerin aktif bir sekilde yer aldigi uygulamali egitimler yapilabilir. Sanat
alaninda ¢izimler ve tasarimlar yapilabilir. Bu gibi robotlar graviir, ahsap kesme, oyma ve yakma; metal
kesme gibi islerde kullanilabilmektedir.
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EDREMIT CESIDI SOFRALIK SiYAH ZEYTININ 60-CO GAMMA ISINI iLE
ISINLANMASI SONUCU KALIiTE BAKIMINDAN DEGERLENDIRILMESI
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Ozet- Besinlerde zamanla olusan zararli organizmalar insan sagligini tehdit edebileceginden dolay: bazi koruma islemleri
gelistirilmistir. Gidalarin korunmast i¢in konserve, kurutma, pastorizasyon, fermantasyon, sogukta koruma, tuzlama,
dondurma, kimyasal maddelerle islemler gibi pek ¢ok yontem kullanilmaktadir. Bu koruna islemlerinden biri olan gida
1sinlama, besinlerin korunmasi igin onlara belirli dozlarda gama 1sinlar1 uygulama islemidir. Gidalarda bulunan insanin
sagligini tehlikeye sokacak patojenik mikroorganizmalari en aza indirmeyi, boceklenmeyi yok etmeyi ve raf dmiirlerini
uzatmay1 amaglayan yontem bir¢ok gida tiirline uygulanmaktadir.

Aragtirmada, 1ginlama isleminin zeytinin besin degerlerine etkisi bakimindan incelenmesi amaglanmistir. Ele alinan ham
zeytin meyvesi ilkemizde yliksek miktarlarda iiretilmekte ve tiiketilmektedir. Marmara Bolgesi zeytin {iretimi
bakimindan tilkemizde iist siralarda yer almaktadir. Balikesir Edremit yoresinden hasat edilen zeytinler temin edilmis
1kg’lik sekiz esit par¢aya ayrilmis, ambalajlanarak etiketlenmistir. Numuneler SANAEM’de 8°Co gamma 111 ile 0, 2.7,
6.15, 10.25 kGy dozlarinda gama 1sinlama iglemine tabi tutulmustur. Kontrol numunesi ile 1sinlanmis numuneler;
et/cekirdek orani, aerobik bakteri sayisi ve maya sayisi, pH, yag asitleri kompozisyonu, protein gibi farkli degerler
bakimindan incelenmistir. Zeytinin asitlik degerinin 1sinlama doz miktari ile 6nemli 6lcitide bir degisiklik gostermedigi
gozlenmistir. Dozlamanin protein kaybina neden oldugu tespit edilmistir. Yag asitleri kompozisyonu agisindan
degerlendirildiginde, palmitik asit degerinin diistiigii, palmiteloik asit degerinin az miktarda olsa arttirdig, stearik asitin
1sinlama dozuna bagli olarak kademeli olarak azaldigi gézlenmistir. Isinlama dozu, oleik asit miktarinda az da olsa bir
artisa neden olmaktadir. Linoleik asit zeytinde 1s1nlama dozu ile artmis, linolenik asitte ise 6nemli bir diisiis gézlenmistir.
Bakteriyel agidan incelendiginde 2.7 kGy’in zeytini korudugu ancak doz artisi ile yeniden mikrobiyal kirlenmede artig
oldugu gdzlenmistir.

Anahtar Kelimeler: Gida isinlama, gida giivenligi, zeytin, radyoaktivite, yag asitleri kompozisyonu.
Giris

Gida giivenligi, halk saglig1 ve uluslararas: ticaret acisindan tiim diinya icin dnemli konulardan biridir. Tklim
degisikligi, ekonomik sikintilar ve Covid-19 salgin sonucu iretilen gidalar, artan diinya niifusuna
yetisememekte ve gida erisilebilirligi ile ilgili énemli sikintilar yasanmaktadir. Bu sebeplerle, iiretilen
gidalarin uzun émiirlii ve saklanabilir olmasina ihtiya¢ duyulmaktadir. insanlik yiizyillardir iirettigi gidalar
farkli tekniklerle korumustur. Konserve, kurutma, pastorizasyon, fermantasyon, sogukta koruma,
vakumlama, tuzlama, dondurma, kimyasal maddelerle islemler vb. islemler uygulanmaktadir. Biitiin
bunlarin yani sira gidalart gama 1sinlari ile 1ginlamak da gidalari korumak i¢in kullanilan etkili bir yontemdir.
Diinya genelinde ve iilkemizde gida 1s1nlama teknigi ile gida gilivenligi ve gida izlenebilirliginin saglanmasi
konularinda c¢aligmalar siirdiiriilmektedir. Bu c¢aligmalari siirdiiren kurumlarin basinda Tiirkiye Ener;ji,
Niikleer ve Maden Aragtirma Kurumu Niikleer Enerji Arastirma Enstitiisii Saraykdy Niikleer Arastirma ve
Egitim Merkezi (SANAEM) Gida Birimi gelmektedir (TENMAK, 2021). (FAO, IFAD, UNICEF, WFP, &
WHO, 2021).

Gida 1sinlama, besinlere gama 1sinlar1 uygulayarak gidalarin kalitelerinin korunmasi, hijyenlerinin
saglanmasi, muhafaza siirelerinin uzatilarak raf mriiniin arttirilmasi ve zararl 6zelliklerinin azaltilmasi igin
gelistirilmis bir yontemdir. Dondurma, pastorizasyon, konserve vb. gibi gidayr sadece fiziksel olarak
etkileyen bir uygulamadir. Besinlerin muhafazasi, besinler yiiziinden olusan hastaliklarin 6nlenmesi,
bozulmaya neden olan mikroorganizmalarin yok edilmesi, filizlenme, ¢cimlenme ve olgunlagma sebepleriyle
olusabilecek gida kayiplarin minimuma indirilmesi, bocek kontrolii ve sterilizasyonu gibi amaglarla
kullanilmaktadir (Cleland & Stichelbaut, 2009). Gida 1sinlama teknolojisinin tiiketici agisindan en biiytik
avantaji triinde herhangi bir kalinti birakmamasidir. Giiniimiizde isinlama birimi olarak Gray (Gy)
kullanilmaktadir. Gray, 1sinlanan maddenin 1 kilograminda 1 Joule degerinde enerji olusturan radyasyon
miktart olarak tanimlanir. Gida 1sinlama islemlerinde 1sinlanan miktar Gy ve kGy iizerinden 6lgiilmektedir.
FAO/TAEA/WHO gida 1sinlama komitesi tarafindan 10 kGy’e kadar 1sinlama islemine maruz birakilmis
gidalarin toksikolojik, biyolojik ve besin degerleri agisindan giivenilir oldugu agiklanmistir. Ulkemizde ve
Avrupa Birligi’nde birgok gida i¢in maksimum 1sinlama dozu 10 kGy olarak uygulanmaktadir. Diinyada
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bircok iilkede ise 6zellikle baharatlarda 30 kGy’e kadar 1ginlama islemi uygulanmaktadir. Isinlama sonrasi
gida kalitesi ile ilgili gida bilesenlerinde ortaya g¢ikmasi muhtemel degisiklikler s6z konusudur. Bu
degisiklikler gidanin kimyasal bilesiminde ve duyusal kalite kriterlerinde meydana gelmektedir. Kimyasal
degisiklige neden olmayacak ve tat, koku, goriiniim gibi duyusal kalite kriterlerinin degismesini dnleyecek
gidaya uygun 1sinlama dozlarmin kullanilmasi biiyiilk onem tasimaktadir. Gida sanayisinde karsilasilan
sorunlarin ¢oziimiinde faydalanilabilmesi i¢in gida 1sinlama islemi ile kullanilabilecek diger teknolojiler,
gida ambalaj materyallerinin 1sinlamaya uygunlugu arastirilmaktadir. Arastirmalardan elde edilen bilimsel
sonuglar ve yonetmeliklerle kontrol altina alinmasi insan sagligi agisindan biiylik onem tasimaktadir.
Gidalardaki bozunma etmenini engellemek ve patojen mikroorganizmalarin azaltilmasi ile raf dmriiniin
uzatilmast icin kullanilan 1sinlama islemi Tirk Gida Kodeksi’nde verilen limit degerlerin altinda
uygulanarak halk sagligi acisindan giivenilir gida iiretimi yapilmasi gerekmektedir. Yiiksek dozlarda
1sinlama; lezzet, goriiniim ve doku degisiklikleri meydana getirebilmektedir (TENMAK, 2021). Gida
1sinlamasi yapilan bazi besinler sunlardir: Kirmizi Et ve Kanathh Hayvan Etleri, Su Uriinleri, yumurta,
baharatlar, kabuklu yemisler, yagli tohumlar, taze meyve ve sebzeler (Mol & Ceylan, 2011, Bagbayraktar &
Giiglii, 2009).

1997 yilinda BM Gida ve Tarim Orgiitii (FAO), Uluslararasit Atom Enerjisi Kurumu (IAEA) ve Diinya Saglik
Orgiitii (WHO), 1980°de Isinlanmis Gida Saglik, Komitesi (the Joint Expert Committee on the
Wholesomeness of Irradiated Food) tarafindan onerilmis 10 kGy doz siirinin yetersizligini tartigmak {izere
toplanmistir. Toplantida Codex Allumination tarafindan da kisitlanmis olan yiiksek doz 1simnlamanin aslinda
zehirli olmadig1 ve kurallarin yenilenmesi gerektigi belirtilmistir. Sonug¢ olarak bir iist limite ihtiyag
duyulmadigina karar verilmistir (World Health Organization (WHO); Food and Agriculture Organization of
the United Nations (FAO); International Atomic Energy Agency (IAEA), 1999). Diinya Saglk Orgiitii
(WHO) tarafindan yayimlanan Isinlanmis Gidalarin Besin Degeri ve Giivenligi isimli ¢alismada; gida
1sinlamaya dair uygulamalar, bu uygulamalarin gidalarin kimyasina etkileri, 1simlanmis gidalarin tespiti,
zehirliligi, 1smlamanin gida iizerindeki mikroorganizmalara ve gidanin besin degerlerine etkileri ele
almmistir (WHO, 1994). Avrupa Gida Giivenligi Otoritesi (EFSA), BIOHAZ ve CEF Panellerinin gida
1sinlamanin giivenligi hakkindaki fikirlerin giincele uygunlugunu incelemis ve derlemistir (European Food
Safety Authority (EFSA), 2017). Gida Bilimi ve Teknoloji Enstitiisiine (IFST) gore 50’den fazla iilke 60’tan
fazla iiriinlin 1s1nlanmasini onaylamaktadir (Institute of Food Science and Technology (IFST), 2021) (Kume
& Todoriki, 2013).

Maximize Market Arastirma Pvt. Ltd. 2020-2027 yillar1 i¢in Kiiresel Gida Isinlama Pazari-Sektér Analizi
ve Tahmin ¢alismas1 yapmistir. Kitalara Gore Isinlanmis Gida Pazari Tahminleri radyasyon kaynagi, gida
tiiri ve bolgeye gore degerlendirilmistir. Yapilan ¢alismada gida kaynakli hastaliklarla ilgili artan endigeler
ile enfeksiyon veya bozulmadan kaynaklanan gida kayiplari kiireselde gida 1sinlamaya yonlendiren temel
faktorlerdir. Radyasyon kaynagi olarak kullanilan gama 1sinlari, yiyeceklerin raf dmriinii uzatmasi sebebiyle
ticari 0l¢ekli tesislerde kullanilan en yaygin yontemdir. Gama 1s1n1, iyonlastirici enerjinin gidalardan molekiil
bag1 kiran ve atomlar1 iyonize eden bir siirectir. Suda ¢dziinmeyen %°CO, su sistemlerine sizint1 sebebiyle
cevre kirliligi riskini de azaltmaktadir (Global Food Irradiation Market, 2021).

Uluslararas1 Bitki Koruma Anlagmasi (IPPC) ile uluslararasi diizeyde bitki {iretimi ve iiretilen bitkilerin
saklanma kosullar ile ilgili olusturulmak istenen standardin takibi ve idaresi FAO tarafindan yapilmaktadir.
2003 yilinda yayimlanmis olan Bitki Sagligi Tedbirleri Uluslararas1 Standardi (ISPM-18) ile 15inlanmis taze
irlinlerin uluslararasi ticarette yer bulmasi saglanmigtir. ISPM-18 tarafindan, gida 1sinlama isleminin taze
meyve-sebze ticaretinde bir yer bulmasi halinde, taze iriin ticaretinde yillik %2’lik artiy gdstermesi
beklenmektedir. Bu artig yillik yaklasik 225 milyon dolarlik bir ticari artisa karsilik gelmektedir (Cetinkaya,
2010).

Gida Isinlama Calismalart

Niifus artis1 ile dogru orantili olarak gida ihtiyacinin artmasi ve insan saglhigini tehdit eden faktorleri azaltarak
raf dmriiniin uzatilmasi gibi sebeplerle gida 1sinlama islemi tiim diinyada artis gostermektedir. Bu artis
beraberinde gida 1sinlama isleminin besin igerikleri ve insan sagligi bakimindan incelenmesi ihtiyacini
beraberinde getirmis ve son yillarda bu alanda bircok bilimsel ¢calisma yapilmistir.

Karadas (2019), gama 1s1nlamaya maruz birakilan sumak (Rhuscoriaria L.) meyve yaglarinin fizikokimyasal
ozelliklerinin tespiti lizerine olan ¢alismasinda sumak 6rneklerinin antioksidan kapasite degerinde ve toplam
fenolik madde igeriginde 151nlama dozu ile ters orant1 gézlemlenmistir (Karadasg, 2019). Tasogullar1 (2017)
tarafindan yapilan ¢alismada, kurutulmus ve ambalajlanmig tarhana orneklerine 0, 2.5, 5 ve 10 kGy
dozlarinda 1sinlama uygulanmig, 6 ay siiresince depolanarak mikrobiyolojik, kimyasal ve fiziksel
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ozelliklerine bakilmistir (Tasogullari, 2017). Koksel ve Celik (2001), gama 1s1inlama uygulanmis yemeklik
baklagillerin kalite 6zellikleri iizerine yaptig1 ¢alismasinda iki mercimek (Lens esculenta), bir kabuli tip
nohut (Cincerarietinum) ve bir kuru fasulye (Phaseolusvulgaris) 6rnegini 60Co kaynagi kullanarak 1, 2.5, 5,
10 ve 20 kGy dozlarda 1sinlamistir (Kdksel & Celik, 2001). Apaydin (2015), iiziim ¢ekirdeklerinin
biyokimyasal ve mikrobiyolojik 6zellikleri lizerinde gida isinlama isleminin etkilerinin belirlenmesini
inceledigi ¢alismasinda bes ¢esit liziim ¢ekirdegi 6rnegine (Alicantebouschet, Cabernetfranc, Cinsault,
Merlot, Shiraz) 1, 3, 5 ve 7 kGy dozlarda gama 1smlama islemi uygulamistir (Apaydin, 2015). Catal (2012),
1sinlama islemine maruz birakilmig aycicegi ve kolza (kanola) tohumlarinin yag kalitesi 6zelliklerinde
meydana gelen degisiklikleri inceledigi caligmasinda bes grup tohum iizerinde ¢alismis; 6rnekler 0, 2.5, 5.0,
7.5 ve 10.0 kGy dozlarinda gama 1sinina tabii tutulmustur. Tohumlardan elde edilen yaglarin % asitlik,
peroksit sayisi, yag asitleri bilesimi ile tokoferol ve sterol kompozisyonlarindaki degisikliklere bakilmistir.
Artan 151nlama dozuyla tiim 6rneklerin % asitlik ve peroksit sayilarinda belli oranlarda artislar oldugu tespit
edilmigstir (Catal, 2012). Akyol (2019), 1sinlama islemenin Chia (SalviaHispanica L.) tohumu yaglarinin
kimyasal 6zellikleri tizerine etkisinin inceledigi aragtirmasinda, 6rneklere 0, 2.5, 5.0, 7.5 ve 10 kGy dozlarda
gama 1sinlama uygulamasi sonrasinda orneklerden yag elde edilmistir. Yaglarda; tokoferol degeri, sterol
kompozisyonu, peroksit sayisi, serbest yag asitligi, fenolik madde ve yag asiti bilesimine bakilmistir (Akyol,
2019). Arslan Colak (2006), 1sinlamanin ¢érekotunun (Nigellesativa L.) baz1 fizikokimyasal, mikrobiyolojik
ozellikleri ve yag asitleri kompozisyonuna etkisini incelemis oldugu ¢alismasinda numunelere uygulanan
1sinlama dozu arttirildiginda numunelerin yag orani, kirilma indisi, iyot sayis1 ve ransimat degerlerinde diisiis
meydana geldigi goriilmiistiir (Arslan Colak, Arici, & Geggel, 2006).

Mejri ve arkadaglari (2012), gama 1s1nlamasinin zeytin meyvesinin kalitesi, enzim aktiviteleri ve yagi lizerine
etkilerini arastirdiklar1 ¢calismada 1ginlanma islemi sonrasi zeytini mikrobiyolojik, fizikokimyasal ve pektinaz
aktivitesi bakimindan incelemislerdir (Mejri, ve digerleri, 2012). Irmak (2015), az tuzlu olarak iiretilen
Gemlik ¢esidi sofralik zeytinlerin muhafazasinda kullanilan yontemlerin raf dmriine etkilerini incelemistir.
Bu amagla siyah zeytinler fermante edilmis, vakum pompasi veya modifiye atmosfer paketleme yontemi
(MAP) ile paketlenmis ve 1 kGy, 3 kGy ve 5 kGy dozlarinda gama 1sinlamaya maruz birakilmislardir.
Isinlanan zeytinler 8 ay siireyle normal kosullarda depolanmistir. Isinlanan zeytinlerden elde edilen
zeytinyagi incelenmistir. Depolama siiresince zeytinlerde major yag asitlerinde degisim goézlenmistir.
Islenme yontemleri, tuz miktar1 ve depolama siiresi incelenen zeytinyaglarmda neredeyse her kalite
parametresinde etki gdstermistir. Biitiin islenme yontemlerinde %70,71-75,59 oranlariyla oleik asit baskin
gelmistir. Oleik asit degerleri islenme ve depolanma siiresince ¢ok azalmamistir. Sonug olarak en iyi saklama
yontemi modifiye atmosfer teknolojisi oldugu tespit edilmistir (Irmak, 2015).

Tiirkiye’de Zeytincilik Sektorii

Onemli bir gida iiriinii olan ve eski zamanlardan beri var olan zeytinin anayurdu Kuzeybati
Mezopotamya’dir. Yillar gectikce insanlarin saglikli beslenmeye olan ilgisi arttik¢a sofralik zeytine olan ilgi
de artmaktadir. Zeytinin tarim ekonomisinde de rolii bilyiiktiir. Zeytinlerden elde edilen iiriinler
ekonomimizde deger artis1 yagatmaktadir. Tarima uygun arazilerin degerlendirilmesi, topragin korunmasi,
istthdam, saglikli beslenme agisindan zeytinin 6nemi artmaktadir. Tiirkiye 2017/2018 sezonunda 450 bin ton
ile diinyadaki zeytin iiretiminde ti¢iinciiliigiinii korumustur. Dikilis alan1 agisindan ise Tiirkiye diinyada 6.
sirada yer almaktadir (Ozaltas, Savran, Ulas, Kaptan, & Koktiirk, 2016) (2019 Zeytin ve Zeytinyag1 Raporu,
2020) (TEPGE, 2020).

TUIK verileri incelendiginde 2000’li yillarin basinda zeytin agact varligimiz 100 milyon adet iken
2017/2018 yillarinda 174 milyon adete yiikselmistir. Son donemde gergeklestirilen zeytin agaci ekiminin bu
artista etkisi biiyiiktiir (2019 Zeytin ve Zeytinyagi Raporu, 2020).

Tirkiye’de; Ege, Akdeniz, Giineydogu Anadolu ve Marmara bolgeleri 6nemli zeytin liretimi gergeklestiren
bélgelerdir. Iller bazinda bakildiginda Aydin, izmir, Mugla, Bursa, Balikesir, Manisa, Canakkale, Gaziantep
ve Mersin zeytin liretiminde 6ne ¢ikmaktadir. Zeytin iiretiminin ve zeytin yetistirilmesinin yogun oldugu bu
illerde yetisen zeytinler ve bu zeytinlerden elde edilen zeytinyaglarinin kaliteleri oldukga yiiksektir (2018
Yili Zeytin ve Zeytinyagi Raporu, 2019) (Ozaltas, Savran, Ulas, Kaptan, & Koktiirk, 2016). Tiirkiye’de
2007/08 yillarindan itibaren ylikselise gegen sofralik zeytin tiiketiminin, 2018/19 sezonunda 360.000 tona
kadar ulastigi tahmin edilmektedir (2019 Zeytin ve Zeytinyagi Raporu, 2020) (2018 Yili Zeytin ve
Zeytinyag1 Raporu, 2019).

Zeytinin besin degeri yiiksek olup, sekli ve rengi, ¢eside bagli olarak degismektedir. Zeytinin kayda deger

bir kismi1 su ve yagdan olusurken, protein, seliiloz, seker, mineral maddeler, hidrokarbonlar, fenolik bilesikler
ve tokoferoller de zeytinin igerisinde yer almaktadir. Zeytini igeriginin degismesinde olgunluk derecesi,
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bolgesi ve c¢esidi etkili olmaktadir (Vinha, ve digerleri, 2005). Zeytin yaklasik %50 su, %22 yag, %1,6
protein, %19,1 seker, %5,8 seliiloz ve %1,5 mineral maddeler igermektedir. Ayrica fenolik bilesikler yagin
rengi, besin degeri ve lezzeti agisindan 6nemli yere sahiptir (Menduh, 2015).

Balikesir, zeytin iiretiminde 6nemli rol oynayan illerimizden biridir. Ayrica Balikesir’in en degerli
besinlerinden biri zeytindir. Balikesir’in zeytin iiretiminin en ¢ok gerceklestirildigi yerler Edremit, Ayvalik,
Gomeg, Burhaniye, Havran, Erdek, Bandirma ve Marmara Adasi’dir. 11 milyon zeytin agaci bulunup bu
agaclardan yillik yaklasik 100-125 bin ton zeytin iiretilmektedir. Balikesir, Tiirkiye’nin zeytin liretiminin
ortalama %17,2’ sini olusturmaktadir (Balikesir Valiligi, 2021). Tiirkiye i¢in biiyiik 6neme sahip olan zeytin
meyvesinin 1sinlamasina dair yapilmig arastirmalar ¢cok kisitli bulunmaktadir. Balikesir Edremit yoresinden
toplanan zeytin Orneklerinin 1simmlanmast sonucu kimyasal, fiziksel ve mikrobiyolojik acidan
degerlendirilmesi amaclanan bu ¢aligmanin literatiire katki saglayacagi umulmaktadir.

Yontem

Temel insan hakki olarak kabul edilen saglikli ve giivenilir gidaya erisim bilyiikk 6nem tagimaktadir. Gida
zincirinde gida kayiplarinin 6nlenmesi, gidalarin isenmesi ve muhafazasinda yeni teknolojilerin uygulanmasi
onemli oldugu kadar bu uygulamalar sonucunda gidalardaki besin igeriklerindeki degisimde insan sagligi
agisindan biiyiikk 6nem tasimaktadir. Bu sebeplerle besinleri korumaya yonelik yapilan iglemler arastirilmig
ve koruma yontemleri hakkinda bilgi edinilmistir. Gidalar1 korumaya yonelik uygulanan islemlerden biri
olan gida 1sinlama isleminin, ham zeytin meyvesinde kimyasal, fiziksel ve mikrobiyolojik acidan etkisinin
incelenmesinin amaglandigi ¢alismada Oncelikle literatiir taramasi yapilmis ve uzman goriisleri alinmistir.
Arastirmada incelenmek iizere Tiirkiye’de onemli tiiketim ve iliretim oranlarina sahip zeytin se¢ilmigtir.
60CO gama 1sinlama isleminin gerceklestirilecegi Tiirkiye Enerji, Niikleer ve Maden Arastirma Kurumu
Niikleer Enerji Aragtirma Enstitiisit (TENMAK) ve Milli Egitim Bakanlig1 ile gerekli yazigmalar yapilmis
ve gerekli izinler alinmistir. Yapilmasi planlanan testlerin gergeklestirilebilmesi i¢in -Gida Tarim ve
Hayvancilik Bakanlig1 Balikesir 11 Kontrol Laboratuvar1 Miidiirliigii ile gerekli goriismeler yapilmis, gerekli
izinler alinmistir. Salamura edilmemis (ham) zeytin meyveleri temin edilmistir. Ham zeytinler 1 kg olacak
sekilde paketlenmis, etiketlenmis ve isinlama islemi i¢cin TENMAK’a gonderilmistir. TENMAK Niikleer
Enerji Arastirma Enstitiisii, Gida Kontrol ve Laboratuvarlar Daire Bagkanlhigi’na goriis sormustur. Gida
Kontrol ve Laboratuvarlar Daire Baskanligir isinlama yapilmis ham zeytinin proje bitiminde imha
edilmesi/tiiketilmemesi gerektigi ve numunelerin tutanak ile imha edildiginin belgelenmesi istenmistir.
Isinlanan numuneler Gida Tarim ve Hayvancilik Bakanligi Balikesir 11 Kontrol Laboratuvari Miidiirliigii’ nde
pH, yag asitleri kompozisyonu, protein miktari, aerobik bakteri ve maya sayilar1 bakimindan incelenmistir.
Numuneler imha edilmistir.

Gida Isinlama

Temin edilen zeytinler TENMAK ile gergeklestirilen goriismeler sonucu Saraykoy Niikleer Arastirma
Merkezine (SANAEM) gonderilerek 0, 2,7, 6,15, 10,25 kGy dozlarinda 60Co gama isinlarina maruz
birakilmistir. Isinlama tesisinde 1sinlanacak iriinler 1simnlama kutularina yiiklenerek ray ustiindeki tasiyici
arabalarla 1sinlama odasina taginmaktadir. Isinlama kutularindaki {iriinler radyasyon kaynagi etrafinda
istenilen siireyle dolastirilarak Co-60 izotopundan yayilan 1smlarin sogurulmasi yoluyla 1sinlanmaktadir.
Islem sirasinda dozimetreler yardimiyla iiriinlerin istenilen radyasyona maruz birakildigindan emin olunmasi
gerekmektedir.

Biyolojik Zirh (Beton)

Kaynak Cekme Pistonu

o ©)
Kaynak Tagima Kabs 5
aynak TapmaRadl  Raynak Depolama Havuru Depolama Alac

(@) (b)
Sekil 1. (a) Isinlama odasi (b) Gama radyasyonu 1sinlama tesisi (Irmak, 2015) (TENMAK, 2020)

Arastirmada ham zeytin numunelerinin olgunluk indeksi, kilogramdaki dane sayisi, et/¢ekirdek orani, pH
degeri, protein miktar tayini, yag asitleri kompozisyonu, aerobik koloni sayisi tayini, kiif ve maya sayis1
bakimindan incelenmesi gergeklestirilmistir.
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Olgunluk Indeksi

Edremit tipi zeytinlerden rastgele 100 tanesi se¢ilmistir. Sekil2’de meyve olgunluk kategorilerine gore
siniflandirilarak olgunluk indeksi belirlenmistir (Oztiirk Giingor, 2010). a'dan h'ye kategorideki meyve
sayilarini ifade ettiginde, olgunluk indeksi (OI),

O.1: = (a*0 + b*1 + ¢*2 + d*3 + e*4 + £*5 + g*6 + h*7)/100 (Vinha, ve digerleri, 2005) ile hesaplanmustir.

Sekil 2. Olgunluk indeksinin hesaplanmasi

Kilogramdaki Dane Sayst
Sekil 3°te gorildigi gibi rastgele segilmis zeytinler arasindan tartilarak 100 g alinmig ve zeytinler
sayllmistir. 10 ile ¢arpilarak kilogramdaki dane sayist hesaplanmistir (Uylaser & Yildiz, 2013).

¥

Sekil 3. Kilogramdaki dane sayisinin hesaplanmasi

Et/Cekirdek Orani
Incelenecek zeytinlerden rastgele 100 g tartildiktan sonra meyve eti g¢ekirdekten ayrilmistir. Toplam
agirliktan temizlenerek tartilan ¢ekirdeklerin agirligi ¢ikarilarak et agirligi hesaplanmis ve cekirdek agirlig

et agirligi ile kiyaslanmistir (Sekil 4).

I8
(@) (b)
Sekil 4. (a) Et/¢cekirdek oranim1 hesaplamak i¢in tartilan zeytinler (b) Et/¢ekirdek oranin1 hesaplamak i¢in
cikarilan zeytin cekirdekleri

Protein Miktar:1 Tayini

Protein miktar1 Dumas metodu kullanan Leco FP 528 cihazi araciligiyla yapilmistir. Mikser yardimiyla
homojen hale getirilen zeytin drnekleri folyoya serilerek 25 gr tartilip, iyice kapatilarak cihazin yakma
iinitesine yerlestirilmektedir. Yakma islemi sonucunda %azot miktari okunarak protein miktar1 tayin
edilmektedir.

Yag Asitleri Kompozisyonu

Yag asitleri kompozisyonu Agilent 7890A model gaz kromatografisi (GC) cihaz1 araciligiyla Zeytinyag1 ve
Prina Yag1 Tebligine gore hazirlanmistir. Kullanilacak numuneler 6giitiilerek ve 10g kadar numune ile
ekstraksiyon kartusu hazirlanmaktadir. Ekstraksiyon sonrasinda alinan iiriiniin agirlik¢a yiizdesi ve yag
ylizdesi hesaplanarak ardindan metil ester haline getirilen yaglar mikrolitre diizeyinde alinarak GC cihazina
verilmektedir. GC cihazi iyonlasan gazlar1 hesaplayarak kromatograf ¢ikarmaktadir.

Aerobik Koloni Sayist Tayini

Numunelere 1SO 4833-1 standardi {izerinden dokme plak ekim yontemi ile aerobik bakteri sayisi tayini
yapilmistir. Cekirdeginden ayrilmis ve ezilmis numunelerden 10g tartilarak {izerine eklenen 90 ml MRD
(maximum recovery diluent) sulandirma sivisi stomacher aracilifiyla karistirilarak seri ekimler
gergeklestirilmistir (Sekil 6). 1 ml alinarak steril petrilere konulan karisimlar karistirilarak agar besiyerleri
dondurulmustur. Sonrasinda ters g¢evrilerek 30°C sicaklikta 72 saat bekletildikten sonra sayim islemi
gerceklestirilmistir.
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Sekil 6. (a) Isinlanmis numune AKS besiyerleri (b)

Kiif ve Maya Sayst

kontrol grubu besiyerleri (¢) stomacher

Kiif ve maya sayilariin belirlenmesinde DG-18 besiyeri kullanilarak ISO 21527-2 standardina gore 0,1 ml
yayma plak ekim yontemine gore ekim yapilmistir. Petri kabinin i¢ine dokiilen agar besiyeri katilasana kadar
bekletilmistir, ardindan 0,1ml seyreltilen numunelerden konulmustur. Numune steril cam ¢ubuk ile agarin

iizerine yayilmistir. 3 giin bekletildikten sonra maya sayimi,
(Sekil 7).

5 giin bekletildikten sonra kiif sayimi1 yapilmigtir

Sekil 7. (a)(b)(c)(d) sirasiyla 0, 2,7, 6,15, 10,25 kGy 1sinlanmis numunelerin kiif ve maya petri kaplari (e)
petri kaptaki kiif ve mayalarin goriiniimii

Bulgular

Fiziksel Analiz Bulgular:

Olgiimler sonucu elde edilen fiziksel analiz bulgular1 Tablo 1°de verilmistir.

Tablo 1. Fiziksel Analiz Bulgular:

Ozellikler Degerleri
Olgunluk Indeksi 481
Et/Cekirdek Orani 3,55
Dane adeti/kg 290

Numunelerin olgunluk indeksi 4,81 olarak bulunmustur.
kilogramdaki dane sayis1 290 olarak bulunmustur.

Et/¢ekirdek orani 3,55 olarak hesaplanmis ve

PH Degerleri
Gama 1s1nlama uygulanan numuneler ve kontrol grubunun pH seviyeleri Tablo 2’de verilmistir.
Tablo 2. pH Degerleri
Isinlama miktar1 (kGy) PH degeri
0 5,38
2,7 5,53
6,15 5,46
10,25 5,38

Kontrol grubunun pH degeri 5,38, 2,7 kGy 1sinlanan 6rnekler 5,53, 6,15 kGy 1sinlanan 6rnekler 5,46, 10,25
kGy 1sinlanan 6rnekler 5,38 olarak dlgiilmiistiir. Ham zeytinde 1sinlama dozunun pH iizerinde belirgin bir

degisiklige sebep olmadigi gdozlemlenmistir.

Protein Miktar
Isinlama islemine tabi tutulan 6rnekler ve kontrol grubunun

Olgiilen protein miktarlar1 Tablo 3’te verilmistir.
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Tablo 3. Protein Miktarlar

Isinlama dozu (kGy) Protein Miktar1 %
0,0 1,30
2,7 0,67
6,15 0,78
10,25 0,95

Kontrol grubunda protein miktar1 %1,30 olarak dl¢lilmiistiir. 2,7 kGy 1sinlanan numunede protein miktari
%0,67, 6,15 kGy 1sinlanan numunede protein miktart %0,78, 10,25 kGy 1sinlanan numunede protein miktari
%0,95 olarak belirlenmistir.

Yag Asitleri Kompozisyonu
Analiz edilen 6rneklerin yag asitleri kompozisyonu Tablo 4’te verilmistir.

Tablo 4. Yag Asitleri Kompozisyonu

Isinlama Palmitik Asit Palmiteloik Asit Stearik Oleik Asit % Linoleik Asit Linolenik Asit
Dozu (kGy) % % Asit % % %

0 13,49 0,57 2,94 68,44 13,89 0,68

2,7 12,35 0,60 2,63 69,21 14,36 0,83

6,15 12,43 0,61 2,66 69,00 14,46 0,84

10,25 11,51 0,62 2,46 69,83 15,23 0,31

Palmitik asit, palmiteloik asit, stearik asit ve oleik asit bilesenlerinde 1ginlama dozlarina gore belirgin bir
fark gozlemlenmemistir. Linoleik asitte 1sinlama dozuyla beraber yiiksek olmayan bir artik saptanmustir.
Linolenik asit oranlarinda ise diisiik dozlar arasinda belirgin bir degisim yokken yiiksek dozda i1sinlama
sonrasinda biiyiik bir azalma goériilmiistiir.

Aerobik Koloni Sayist
Tablo 5. Aerobik koloni sayisi

Isinlama Dozu (kGy) Aerobik Koloni Sayisi(kob/g)
0 1,2 x 106

2,7 1,8 x 105

6,15 1x 106

10,25 5,2 x 105

Aerobik koloni sayist Tablo 5’°de verilmistir. Kob/g olarak verilen koloni sayisi 0, 2,7, 6,15, 10,25 kGy
1sinlama dozuna gore sirasiyla 1,2 x 106; 1,8 x 105; 1 x 106; 5,2 x 105 kob/g olarak belirlenmistir.

Kiif Sayisi
Tablo 6. Kiif ve Maya Sayisi

Isinlama Dozu (kGy) Kiif Sayis1 (kob/g) Maya Sayisi (kob/g)
0 1,9 x 105 6 x 105

2,7 6 x 104 2,8 x 105

6,15 1,5x 105 2,1 x 106

10,25 2,5x 105 7,9 x 105

Tablo 6’de de gorildiigii lizere kiif sayis1 lizerinde en etkili doz 2,7 kGy olmus ve beklenenin aksine 1sinlama
dozu ile kiif sayisinin arttig1 tespit edilmistir. Sasirtic olarak 10,25 kGy’lik yiiksek doz 1ginlama sonrasi kiif
sayis1 kontrol grubundan yiiksek ¢ikmigtir. Maya sayist lizerinde de en etkili doz 2,7 kGy olmustur. Artan
dozlarda dengeli bir sonucla karsilagilmamis, aksine maya sayisinda isinlanmamis numuneye kiyasla artis
gorilmiistiir.

Sonug¢ ve Tartisma

Zeytinin asitlik degerinin 1ginlama doz miktari ile énemli 6l¢iide degismedigi gozlenmistir. pH degerleri
Irmak ve ark. (2010)’da farklt zeytin tiirlerini inceledigi calismasindaki sonuclar ile benzerlik
gostermektedir. Ancak protein miktarinin 1s1nlama dozu ile birlikte azaldig1 belirlenmistir. Ozellikle 2.7
kGy protein miktarinin yariya yakin oranda azalmasina neden olmustur. Protein miktar1 bakimindan
degerlendirildiginde herhangi bir 1s1nlamaya tabi tutulmayan zeytinlerin daha zengin oldugu, dozlamanin
protein kaybina neden oldugu tespit edilmistir.

Yag asitleri kompozisyonu agisindan degerlendirildiginde, doymus yag ¢esidi olan palmitik asit degerinin
diistiigi gozlenmistir. Bu durum doymamis yag oraninin yiikselmesi olarak da yorumlanabilir. Isinlama
dozunun palmiteloik asit degerinin az miktarda arttirdigi bu doniisiimiin zeytin kalitesine olumlu olarak etki
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ettigi goriilmiistiir. Yine doymus yag asitlerinden olan stearik asitin 1s1nlama dozuna bagl olarak kademeli
olarak azaldig1 gozlenmistir. Stearik asitin azalmasi zeytin kalitesinin diistiigiinii gbsteren bir unsur olarak
kabul edilebilir. Oleik asit insan viicudunda en ¢ok bulunan yagdir. Isinlama dozu, zeytinde bulunan oleik
asit miktarinda az da olsa bir artisa neden olmaktadir. Zeytinde oleik asitin yiiksek olmasi zeytin igin istenen
bir durumdur. Insan viicudunda sentezlenemeyen Linoleik asit zeytinde 1s51nlama dozu ile birlikte artmistir.
Bahsedilen yag asitleri 1sinlama dozu ile 6nemli degisiklikler gozlenmemis olusan degisikliklerde yag asitleri
lehine olugmustur. Ancak zeytinde bulunan en dnemli yag asitlerinden biri olan Linolenik asit 6nemli bir
diisiis gostermistir. Bu durum esterlesmenin belirgin bir gdstergesidir. Zeytinin lezzetinin ve besleyici
ozelliginin 1s1nlama dozu arttik¢a azaldigini ifade etmektedir.

Bakteriyel acidan incelendiginde 2.7 kGy’in zeytini korudugu ancak doz artisi ile yeniden mikrobiyal
kirlenmede artis oldugu gozlenmistir. Gida i1simnlama yonetmeligine gore taze meyve ve sebzelerin
maksimum 1simnlama dozunun 2.5 kGy olarak belirlenmis olmasi ile de ham zeytin meyvesinden elde edilen
mikrobiyal sonuglar benzerlik gostermektedir (Gida Isinlama Y6netmeligi, 2019).

Oneriler

Gida arzinin giderek 6nem kazandigi giinimiizde gidalarinin raf dmriinii uzatan ancak besin degerlerini
koruyan yenilik¢i yontemlere ihtiya¢ duyuldugu acgik¢a goriillmektedir. Bu yenilik¢i yontemlerden biri olarak
goriilen 1gilamanin Edremit zeytin 6rneginde de goriildiigii gibi yapiya etki ettigi belirlenmistir. Bu etkilerin
neler oldugu, etki oranlar1 ve etkilerinin sonuglar1 ayrintili sekilde incelenmelidir. Gidalarin saglikli sekilde
korunmasi insan sagliginin da korunmasi icin 6nemli bir etkendir. Bu caligmada yapildigi gibi yapisal
degisimlerin yan1 sira paketleme, depolama, ortam sartlari bakimindan da degerlendirilmesi gerekmektedir.
Ayrica devlet otoritesi tarafindan yonetmelik ve a¢iklamalarla sinirlar ve yontemler agikca tarif edilmelidir.
Bu islemleri gerceklestirebilecek kurumlarin  bu  kurallara uyup uymadigr denetlenerek
sertifikalandirilmalidir. Sertifikast z calisan kurumlara ise izin verilmemelidir. Bu alanda olusabilecek
bosluklar halkin sagligini bozabilecegi gibi gelecek nesiller etki edebilecek yan etkilere neden olabilir.
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Modeling of Construction Project Risk Management
With Fuzzy Logic Method

Naci BUYUKKARACIGAN

Selcuk University, Tirkiye

Abstract- In our country, the construction sector is developing rapidly in parallel with the developing economic conditions
and population growth. Construction projects carried out in different areas involve many risks. These risks are caused by its
own structure, the structure of the sector and the structure of the country or region. The systematic evaluation of risks and the
estimation of their effects is a very complex process. In addition, the fact that the risks that arise in the projects are mostly
expressed with personal opinions, value judgments and thoughts creates a problem in terms of risk management. Project-related
risks need to be identified, analyzed and responded to in order for the project to be successful. In the construction sector
applications, more complex and large-scale projects are on the agenda day by day. Increasing competition among businesses
makes it necessary to evaluate these complex projects not only in terms of their performance, but also in terms of time and cost.

In the construction sector in Turkey, although project management is successfully implemented, projects that do not have
adequate risk management experience great time and cost losses due to the risks realized during the project process. Due to the
lack of risk management in the construction project examined in this study, great losses were experienced. In this study, the
applicability of a fuzzy logic model for risk management in construction projects is discussed. The performance of the model

was evaluated by applying the proposed model.
Keywords: Construction Projects; Fuzzy Logic; Modelling, Risk Management
Introduction

The construction sector is one of the sectors that will live as long as humanity exists. The construction industry is
a very broad sector that covers the construction, repair and maintenance of all immovable structures connected to
the ground such as housing, roads, dams, ports, bridges, factory buildings, and all industry and service
organizations that directly or indirectly provide input to these activities [1]. However, the construction industry
has to keep up with the developing technology. Because, developing technology brings both quality and speed to
construction.

More complex and large-scale projects are on the agenda in the construction sector applications, day by day.
Increasing competition among businesses necessitates the evaluation of these complex projects not only in terms
of their performance, but also in terms of time and cost [2].

A construction project is a complex process from initial investment estimation to completion and commissioning.
This process usually includes design and production processes that are ordered and time-consuming. Many people
with different abilities and interests are involved in this process. A wide range of different but related tasks in
management require coordination. In addition to all these, this complexity is increased by many external,
uncontrollable factors [3].

When looking at the risks encountered in the construction business, it is seen that the management techniques used
to define, analyze and react to the risk started to be used after the 1980s. Risk plays a key role in decision-making
in construction technology. There is less consensus on the identification of the main source of risk. Risk can
manifest itself in many forms that change over time and across transactions. In particular, it arises from uncertainty
and, accordingly, from lack of information.

Project risk management is the process of reviewing the situation of the project, identifying risky occurrences for

the future of the project and taking the necessary measures to prevent them. For the project to be successful, it is
necessary to identify, analyze and respond to the risks associated with the project.
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Uncertainties about the cost and duration of the project in the project management process actually exist in all the
works and processes of the project. During the project process, a significant part of the decisions are made in an
environment of uncertainty; In this way, the situation with uncertainty in reality is turned into a risky situation in
order to make a decision.

In the construction industry, companies generally see risk as a waste of money. In project planning in construction
projects, the project plan is usually made by considering the processes and functions of the project. While making
this plan, the necessary importance is not given to the risks. Uncertainties and their effects in the project are not
considered as risks. Due to the rapid development in the construction sector, the concept of project management
is applied in almost every construction project. However, in this sector, risk management gains importance with
the increase in competition conditions.

The fact that construction projects contain many risks arising from the structure of the project itself, the structure
of the sector in which the project is carried out, and the structure of the country or region where the project is
carried out makes it difficult to systematically evaluate the risks and predict their effects. In addition, verbally
expressing the risks that arise in projects according to personal opinions, value judgments and thoughts instead of
numerical size turns the risk size into an uncertainty. In other words, an expert's wording of project risk in a verbal
term is a rating based on his personal judgment and may not mean the same thing for everyone. In such uncertain
environments, new methods known as artificial intelligence techniques are used effectively in examining events.
This feature of fuzzy logic makes it possible to evaluate the risks that are verbally expressed and create uncertainty
in construction projects [4].

Methods

Construction Project risk management

Risk management; It is a project management technique that includes defining the risks in a project, determining
their effects on the project, and determining the measures that can be taken in case the risks occur after the
necessary arrangements are made, taking into account the uncertainties [5]. Risk management, which can also be
defined as an approach in which the right strategies are determined and the right strategies are aimed to be disrupted
in such a way that the returns outweigh the returns, incorporates features that can provide many advantages for the
construction sector, which is the locomotive of the economy in developing countries [6].

Risk management is a system that aims to identify and quantify all risks to which the business or project is exposed,
and then to make sound decisions about how to manage these risks. The depth at which risk can be analyzed
obviously depends on the situation. Only the decision maker can decide how much importance should be given to
a structural risk analysis. The structure of risk management is shown in figure 1.

[[dentification of the risk|

|
b

| Riskclassification |

|
|  Adult Analysis |

, —| Risk Attitude |
|  RiskResponse |

Figure 1. The Structure of Risk Management

Fuzzy Logic Modeling

Fuzzy Logic is a mathematical discipline that we use in our daily life and that brings us to the structure we interpret
our behaviors. Fuzzy sets are the most basic elements of fuzzy systems. Fuzzy Theory can be used to implement
a control strategy based on human knowledge. While designing control systems, respectively; fuzzy control rules
that constitute the target, knowledge base are determined and blurring and clarification are done. The fuzzy logic
process is shown in Figure 2. For detailed theoretical foundations of Fuzzy Logic, see [7], [8].
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Fuzzy Rule and Database

Input——:| Blurring |———= —_— B

Inference Engine Mechanism

Figure 2. Diagram of Fuzzy Model

Fuzzy Risk Assessment Model

For the use of fuzzy logic in project risk management, a model should be developed that allows the diversification
of different risk factors and classes, and the observing of the effects of a larger number and quality of risks. The
creation of the fuzzy logic model provides a decision support system for determining the size of the project risk
and developing risk response strategies according to the risk sources and possible causes.

First of all, project risks are defined to be used in the model, taking into account expert opinions and experiences.
Afterwards, risk classifications are made. Afterwards, the importance levels of the project risk factors, which are
defined based on the experience of the experts, are determined. In the last step, membership functions and fuzzy
sets are determined for the risk factors defined in the Model and fuzzy rules are produced. Blurring and
defuzzification methods are defined to quantify the risk magnitude value.

Risks in Construction Project risk management; It is classified in 2 main groups as internal risks and external risks
according to risk sources and relationship with the project, including critical risks. These main risks consist of sub-
risk groups. Internal Risks: Production Risks (production management, production technology, resource, design,
technique, construction site, workforce) and contract risks (contract method, economy, price, duration, type,
conditions). External Risks: It can be listed as political, financial and government-based risks.

Risk factors are assigned severity ratings for each of the risk definitions and classifications. Accordingly: the
production management value is 4.00. production technology value 4.20. resource value 3.60. design value 3.40.
technical value 4.10. construction site value 4.35. workforce value 4.40. contract method value 3.80. contract
economy value 3.65. contract value is 3.75. contract term value 3.25. contract type value 3.35. Contract terms
value 4.00. Political risk value 4.20. The financial risk value was determined as 3.40 and the government-based
risk value was determined as 4.10.

The degrees of risk factors that make up the inputs of the model can often be expressed verbally based on personal
value judgments rather than a numerical size. For this reason, verbally expressed risk degrees must be represented
by fuzzy subsets and membership functions in order to be defined in a fuzzy system. Fuzzy subset intervals and
membership functions were determined by examining the studies [4].

The membership functions chosen for risks are the most commonly used triangular type and are expressed with

fuzzy subsets of “very low”, “low”, “medium”, “high” and “very high”. The fuzzy subset ranges and membership
degrees used in the model are shown in Figure 3.

A very low low medium high very high

m(x) degree of membership

v

0 1 2 3 4 5 6 7 8 9 10
Risk
Figure 3. Fuzzy Subset Ranges
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Results

For the creation of fuzzy systems; The rules expressed as IF-THEN are defined for each fuzzy system by using the
importance degrees of the risk factors defined in the sub-risk groups that make up the inputs. These rules are
defined separately for each risk group. In this study, fuzzy outputs were obtained by combining the blended rules
using the Fuzzy rule base according to the Mamdani fuzzy inference system. The "center of gravity" method was
used to clarify the fuzzy outputs and the risk sizes of the groups were determined.

After the formation of fuzzy systems for the defined risk groups, calculations for production, contract, internal,
external and project risk size were performed with MATLAB using these systems, respectively.

It was implemented within the project consisting of 8 floors and 32 flats (total construction area of 3225 m?) in the
province of Konya, where the size of the project risk was evaluated. The risk size of the project was determined
by using the risk ratings made by the experts in the implementation project according to the conditions of the
project and the Konya region where it was carried out. As a result of the evaluations made with the architects
involved in the implementation project, the project risk size expressed for risk factors was determined as 2.8 and
itisa "low" level risky project. Again, in the evaluation of the experts involved in the project, the project risk was
expressed as 3. It has been determined that the result obtained from the model for the project where the application
is carried out is compatible with the expert opinions.

Conclusion

Each construction project has its own technical characteristics that vary according to the type of construction,
construction period and environment. This is due to the fact that each construction project is in a different risk
environment. It is important to determine the risk management method to be applied for these projects carried out
in different risk environments, as risk management plays a leading role in the completion of projects within the
determined time and planned budget. While some project risks can be mitigated in the early stages by various
preventive actions, risks can still occur in many projects throughout the construction process.

In this study, the risk sources and risk factors foreseen for different stages of a construction project are discussed
together. Afterwards, the Fuzzy Risk Assessment Model was made, in which the risk classification was made and
the risk level of the project could be determined. By entering the predicted risk degrees of the risk factors defined
in the model according to the project characteristics, the risk size value of all groups included in the risk
classification was determined using the fuzzy logic model. As a result of the analysis, it was seen that it was
compatible with the views of the civil engineers and architects in the project groups.

The numerical risk size to be determined as a result of the application of the model can be defined with verbal
expressions. It can be monitored which of the sub-risk groups pose a danger to the project risk. In addition to all
these, it has been determined that the result obtained from the model for the project in which the application is
carried out is compatible with the expert opinions.
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Use of Fuzzy Logic Method in Flood Risk Management

Naci BUYUKKARACIGAN

Selcuk University, Tirkiye

Abstract- Flood events, one of the negativities brought about by climate change and urbanization, are among the most
important disasters in the world. It ranks second among all disasters and first among meteorological disasters in terms of loss
of life and property in Tiirkiye. Due to the rapidly changing socio-economic structure of our country, floods have to be taken
into account. In addition, the damages caused by floods cannot be prevented by controlling the flood alone. In order to reduce
these damages, flood risks need to be managed with a multi-disciplinary and holistic approach. Therefore, many countries have
moved from a local level flood prevention approach to a broader flood risk management approach. This plan includes measures
to reduce the probability of flooding and its harmful effects.

In the planning of flood risk management, cost-benefit analyze and flood damage estimations are used. It is a difficult process
as many uncertain parameters are used in flood damage estimations. There are different techniques in the literature for the
calculation of flood damages. In this study, the usability of the fuzzy logic method in determining the financial dimension of
flood damages was investigated. As a result of the models made with fuzzy logic, the processes of estimating the damages to
be caused by the floods with different recurrence times are explained by using the flow rate and level values. As a result, it is
recommended to use fuzzy logic method in the planning of flood zone risk management.

Keywords: Flood; Flood risks, Flood plain management; Fuzzy logic

Introduction

The rapid increase in the human population and especially unplanned urbanization and-industrial activities
disrupt the ecological balance. As a result of this, natural resources are disappearing day by day. The effects
of natural events create disasters and they create devastating effects on nature and human life. These events,
which are described as natural disasters, are generally the possible consequences of the cycle of reorganizing
the internal balances of nature, and they are called natural disasters when human societies are damaged by
this cycle [1], [2].

Flood events are among the most important disasters in the world. It ranks second among all disasters and
first among meteorological disasters in terms of loss of life and property in our country. Flood events, which
are considered as natural disasters, also cause significant loss of life and property throughout the world. The
most common meteorological natural disasters in our country are hail, flood, flood, frost, forest fires,
drought, heavy rain, strong wind, lightning, avalanche, snow and storms. According to the World
Meteorological Organization (WMO), 700,000 people in the world lost their lives due to meteorological
disasters in the 1980s alone [3], [4].

Although floods are natural disasters, human-induced activities are considered as the main cause. Human
activities that cause floods, settlements in flood areas, interventions to stream beds, increases in surface flow
due to developing urbanization and industrialization activities, and substance use that cause global warming
can be listed as. The importance of flood management is increasing day by day in terms of controlling these
activities that cause floods and reducing the damages in the event of floods. For this purpose, many countries,
especially European countries, have moved from the local level flood prevention approach to a larger scale
flood risk management approach [5].

In this study, the annual expected loss used in the preparation of the basin flood management plans has been
estimated. In order to calculate the annual expected loss, first the relationship between the flood magnitudes
and the probabilities to be exceeded is determined. Then the corresponding loss ratios for each opening
probability are found. There are uncertainties at all these stages. The fuzzy logic method was used to
effectively incorporate these uncertainties.

Methods
Fuzzy logic theory is based on the principle of clustering or classification, rather than separating the problem by

strict boundaries. In this respect, the functioning of fuzzy logic theory is similar to human inference and decision
making [6], [7].

CONFERENCE BOOK ISBN: 978-605-71828-2-1 www.educonferences.org Page | 68


http://www.educonferences.org/

%

o

D

WRDEMI 4o

ICHEAS 1st International Conference On Applied Sciences July 23-24, 2022 / Izmir

DERGI. &
@,
',

Hraguay

“As explained above, the truth value of a proposition in binary logic consists of the set {0,1}, whereas in fuzzy
logic, the truth value is chosen from the set of [0,1] € R numbers" [8]. Fuzzy logic is used in two senses. In the
narrow sense, fuzzy logic is a generalization of classical two-valued logic.

In fuzzy logic modeling, fuzzy sets try to minimize the uncertainties that may arise by providing a smooth
transition between data groups. Uncertainties that may be encountered in the determination of flood damages
arise from the relationships between the probability of opening-flow, water level-flow, water level-damage
percentages. Since these relationships cannot be determined with full accuracy, they contain some
uncertainties [9]. Figure 1 shows the steps of the fuzzy logic method.

r———=—=1
I 1
Inference 1
) Fuazzifi 1 R Defuzzifier . Plant
input vzzifier Engine H stales
I ! v
puts
| ' | oup
| |
1 |
| Fuzzy rule |
| Base 1
I |
| M. S —|
Adapting
...... S
Learning

Figure 1. Block Diagram of Fuzzy Control

Blurring: Input values are converted to fuzzy values to be used in the fuzzy system. Input values are converted
into fuzzy values according to the membership functions they belong to, and these fuzzy values obtained
correspond to the membership degrees in the membership functions.

Fuzzy Rule Base and Database: After deciding to design a fuzzy system, the first thing to do is to obtain the IF
THEN rules table. It contains all the rules that can be written as a logical IF-THEN type that binds inputs to output
variables in the database. In writing these rules, only all possible interval (fuzzy set) connections between input
data and outputs are considered. Thus, each rule logically connects a part of the input space to the output space
[10]. All of these contexts form the rule base (Figure 2.)

X —» HA (1) \
y — uB (1) /

Figure 2. The IF-CONCEPT Concept

Fuzzy Inference Engine Mechanism: It is the mechanism that includes a collection of operations that ensure
that the system behaves with an output by gathering all the relations established between the input and output
fuzzy sets in the fuzzy rule base. This engine collects the implications of each rule and determines what kind of
output the whole system will give under the inputs. The decision making unit is also called the Fuzzy Engine. It
is the core part of the Fuzzy Logic control. This part processes the fuzzy concepts in a way similar to the human's
ability to make decisions and make inferences and determines the necessary control by making inferences.

RULE BASE

The basis of a fuzzy controller is a rule-based system consisting of a rule analyzer, database, and rule base. Here,
as in expert systems, the rules created in the rule base in the IF-THEN structure, the types and limit values of the
membership functions used in the database are kept. The internal structure of a rule-based inference system used
in a fuzzy controller is seen in more detail in Figure 3.
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Figure 3. Fuzzy Rule-Based Inference System Structure [8]

r==—=—=ar —1

Rule r

Determination of Degree of Membership: As in probability calculation, different probability functions can be
defined for any variable. “It is possible to fit too many membership functions to fuzzy sets. It is common for
beginners to use personal intuition, logic and experience in determining the membership degrees of fuzzy sets and
the membership functions that can represent all of them. In practice, these approaches are often sufficient to
overcome many problems” [11].

(Defuzzification Module): As a result of the inference process, a fuzzy set is obtained. Since fuzzy sets do not
make sense in the real world, the fuzzy information obtained at the end of inference must be converted into real
data. The choice of defuzzification methods is very important for the performance of the controller. The most
commonly used clarification methods are listed below.

Clarification with Center of Gravity Method: This method is the most well-known clarification method. With
the center of gravity clarification method, the exact value of BMD is calculated with the help of the following

equations.
In case of discrete domain;

1
_Zlui-uoutu(ui)
i=

u=-5 (1)
_zuoutu(ui)
i=1
in case of continuous domain:
« ] upguu(u) du
=7 . WO L (2)

- I lvloutu(u) du

In this equation:

ui=i.: membership function

Mout U(Ui): 1 th is the degree of the membership function.

This method determines the center of the region under the combined membership functions. The disadvantage of
the method is that it is computationally complex, so the inference is very slow.

Defuzzification by Weighted Average of Centers: The resulting fuzzy output set is obtained by combining the
implied fuzzy output sets (implied fuzzy output sets C; and C; in Figure 4). The approximate value of the center
of gravity calculation can be found by calculating the weighted average of the centers of the implied fuzzy output
clusters.

E.g; un, n. let the center of the implied fuzzy set be and let be the height of this set. Accordingly, the numerical
value of the output of the controller is calculated with the following equation:

m
. nElwn'un
u = 3

2w,

n=1
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Since the output calculation is easier in this method, it is one of the most used methods in fuzzy control
applications. In this method, there is no need to COLLECT. Because the numerical value of the output is calculated
using directly implied fuzzy output sets (Akpolat, 2000). It should be noted that wn is actually the degree of
certainty of the relevant rule.

« T ugc(2)zdz
[ Ugc(2)dz

4)

Here, uenc(z) denotes the sub-region dominated by the convex fuzzy set with the largest area. Figure 4. Graphical
Representation of the Weighted Average of Centers Method.

domen

Figure 4. Calculating the Center of the Largest Region on the Domen

The shapes of the output fuzzy sets are not important since only the centers of the output fuzzy sets are used in
the calculations. Defuzzification by Calculating the Center of the Largest Region on the Domain: If the output
fuzzy set contains at least two convex fuzzy subsets, the centroid of the convex fuzzy set with the largest area is
used in defuzzification.

Average of Maximums Clarification Method: In this method, control motion is determined by taking the
arithmetic average of the points on the domain where each membership function captures the maximum
membership degree. In this clarification method,;

7=——o (5)
formula is used.

If it is calculated according to the fuzzy output sets given in Figure 4;

., atb
Z=

(6)

The basic elements that make up the structure of Fuzzy Logic are the Fuzzification Module, the Inference Unit,
the Data and Rule Base, and the Defuzzification Module. With the Blurring Module, input information is converted
into a form that the inference unit can understand. The inference unit provides which control action is performed
against the rules in the rule base. In defuzzification, the blurred variables are converted back into numerical
variables. Although there are many methods for clarification, the most used method is the Weight Average Method.

Optimization method: Risk analysis and mutual analysis of flood control measures ensure that potential damages
are reduced and flood control measures are of the highest security and least cost. It minimizes the sum of annual
losses and the costs of basin flood protection actions. The costs of flood control methods and the expected annual
loss from flood events are all expressed by the equation below.

Minimize Z =3 [EACgtr i Xstri + =[EACNstrlj XNstrj + NEADave (7)
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In this equation, Xsyi: structurel measures, Xnswj: non- structurel measures, EACsy: expected annual construction,
operation, maintenance and repair costs of structural measures, , EACNsy: expected annual costs of non-structural
measures, NEADave: expected annual loss caused by incoming floods above the design flow

The m and n in the same equation represent the largest number of structural and non-structural measures,
respectively, based on various factors (such as topography, climate of the basin, regional policies). During a flood,
various flood measures can be taken, such as evacuation of people and goods, bank control, placing sandbags.

Optimal structure selection: One of the most important factors in reducing flood damage is structural flood
control measures. However, it should not be forgotten that it will no longer be economical to take additional flood
precautions after a certain point. The optimization equation for structural measures at a given flood return range is
given below.

Minimize Z = 3 [EACgtr | Xstrj + NEADayve (8)

Dimensional optimization of flood control structures: Risk-based optimization is the most widely used method
in the literature in flood control optimization. In this method, the optimization model is used to find the optimum
recurrence range. It is used by combining risk-based design and optimization model for size optimization. This
model is based on optimum risk, minimized expected flood damage and annual implementation costs. The
dimensions and capacities of flood control structures at which total expected annual costs are minimized are
obtained using this model. Equation for risk-based design:

Minimize TEAC 1 EACs (X) [ NEAD(X) (9)

Flood level values: The flood depth can be estimated by the displacement of the flood hydrograph.in the stream
bed and hydraulic analyzes for different sections. In this study, statistical methods such as rational method and
flood analysis method were used to predict flood hydrographs. For theoretical basis, [12] can be consulted.

Results

In the study, the peak flow data of Kayganl Station, which has a code of +290 and has a precipitation area of 64
km2, which has been open since 1990, was used. In the flood forecast calculations, records for the years 1990-
2018 were taken.

Calculations of flood peaks that may occur for various recurrence intervals are shown in Table 1.

Table 1. Flood Peak Flows(m?/s)

recurrence interval (year)
Method 2 10 50 100 1000
Rasyonel | 28.4| 38.2| 51.22| 57.72| 79.66

Frekans
Analysis

335| 415| 57.16] 6451 | 86.32

Calculation of Annual Expected Loss with Fuzzy Logic: In this study, fuzzy logic cost curves were used to
directly estimate losses. The relationship between depth and damage was determined by fuzzy logic method.

In this study, the flood return range was used to locate unsafe areas. The flood risk zone is divided into 4 fuzzy
subsets, respectively, "very dangerous”, "moderate- dangerous ", "little dangerous", and "very little dangerous",
based on the return intervals of flood events. The membership functions of this variable are shown in Figure 5.

This variable varies between the 2-year flood area and the 1000-year flood area.
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Figure 5. Membership functions for flood boundaries to be formed by floods with various recurrence

The flood hazard factor (FHF) is the second variable used in flood damage estimation. This variable represents
the rate of propagation of flood waters, the solids carrying capacity and residence time. TFF changes between 0
and 1. The worst case is 1, while the best case is 0. Floods with the same return range can cause different damages.
TTF variable is expressed with 5 fuzzy logic sets. These are the “very low”, “low”, "meddle", “high” and “very

intervals

high” fuzzy subsets, respectively (Figure 6).
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Figure 6. Flood hazard factor (TFF) membership functions

The size of the flood is directly related to the damage it will cause. Therefore, the reccurence range of the flood

is taken as the third variable in the loss model. This variable is divided into 5 fuzzy subsets as "very low", "low

"medium”, "large", and "very large" fuzzy members (Figure 7)
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The output of the flood damage estimation model is taken as a percentage of damage. In this study, the percentage
of damage varies between 10% and 100% for a single-storey building without a basement. The model output is
divided into 6 fuzzy subsets as very light, light, medium, medium heavy, heavy and very heavy, respectively.
Using the fuzzy logic cost curves obtained as a result of the fuzzy logic model, the flow-loss curve is found as in
figure 8.
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Figure 8. Flow-loss curve calculated with the help of fuzzy logic cost curves

Expected Annual Cost (EAC): It is necessary to calculate the expected annual cost of river flood protection
structures for various flood return intervals. Based on the results of the HEC-RAS simulation-model for different
return intervals, the length and height of the flood dam and the dredging volume were designed and the expected
annual cost (EAC) was estimated (figure 9)
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Figure 9. Expected annual cost function

Optimization Model: It is used in the calculations for the optimization model (LINGO). As a result, it was found
that the most appropriate sizing for flood control measures of the Kum Stream sub-basin should be made according
to the flood with a return interval of 200 years and a flow rate of 74.52 m3/s.

Conclusions

Flood events cause great economic losses as well as harming human life. Flood protection structures built for this
purpose are very important. The costs and benefits of flood control measures are very important parameters in
terms of flood risk management. In this study, the estimation of flood damages, which is one of the important
parameters, was found with the help of fuzzy logic method. With this method, it has been seen that the most
economical one among the different flood control measures will be preferred.

As a result of the research, the fuzzy logic method is seen as a more reliable method than statistical methods, since
it also takes into account the situations involving uncertainty. In this study, flood damages were estimated from
three variables such as flood return range, flood hazard factor and flood limits with the help of modeling with
fuzzy logic.
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Termal Stabilizasyon Isleminde Amonyum Bromiir Ve Para-Benzokinon Malzemelerin
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Ozet

Karbon liflerin molekiiler yapisinda yaklasik olarak %90-95 karbon elementi bulunmaktadir. Karbon lifleri ¢ekici hale getiren
en 6nemli 6zelligi ise metallere gore diisik yogunluga ve mekanik dzellikler bakimindan daha iyi degerlere sahip olmasidir.
Endiistride, karbon lifin tiretiminde ham madde olarak en fazla poliakrilonitril (PAN) polimeri kullanilmaktadir. Karbon lif
iiretiminde ilk 1s1l islem asamasi termal stabilizasyondur. Stabilizasyon isleminde, yanmazlik kazandiktan sonra karbonizasyon
islemine gegilmektedir. Stabilizasyon 1sil islemi, karbon lif olma yolunda 6nemli bir adimdir. PAN esasli onciil liflerin
stabilizasyonun gerceklesmesinde gerekli olan bekleme siiresinin disiiriilmesi maliyet agismmdan onemlidir. Bu ¢alismada,
amonyum tuzu ile Para- benzokinon malzemesinin PAN onciil 1if tizerindeki fiziksel etkileri incelenmistir. % 5 Amonyum
bromiir (NH4Br) sulu ¢ozeltisi ile % 5 Amonyum bromiir (NH4Br) + %1 Para-Benzokinon konsantrasyonlu sulu ¢ozeltisinde
kimyasal 6n islem yapilarak degerler karsilastirilmistir. % 5 Amonyum bromiir (NHsBr) + %1 Para-Benzokinon
konsantrasyonlu sulu ¢ozelti igerisinde emdirilme islemine tabi tutulan bu 6nciil liflere 250°C'de farkli bekleme siirelerinde (5,
15, 30, 45, 60, 75 dakika) 1s1l islem uygulanmistir. Termal stabilizasyon sonucunda, PAN 6nciil liflerinin iplik numarasi, lif
capi1, yogunluk, renk, mekanik 6zellik ve yanma davraniglarinda meydana gelen degisim incelenmistir. Kimyasal 6n islemin
uygulandigi PAN liflerinde termal stabilizasyon reaksiyonlarinin hizlanarak daha etkili oldugu ve termal stabilizasyon siiresinin

de diistigii gozlemlenmistir.

Anahtar Kelimeler: Karbon Lif, PAN, Termal Stabilizasyon, Amonyum Bromiir, P-benzokinon

Accelerating Effect Of Ammonium Bromide And Para-Benzocinone Materials On Pan
Precursor Fibers On Carbon Fiber Production In The Thermal Stabilization Process

ABSTRACT

There is approximately 90-95% carbon element in the molecular structure of carbon fibers. The most important
feature that makes carbon fibers attractive is that they have lower density and better mechanical properties than
metals. In the industry, polyacrylonitrile (PAN) polymer is mostly used as a raw material in the production of
carbon fiber. The first heat treatment step in carbon fiber production is thermal stabilization. In the stabilization
process, after gaining incombustibility, carbonization process is started. Stabilization heat treatment is an important
step towards becoming carbon fiber. Reducing the waiting time required for stabilization of PAN-based precursor
fibers is important in terms of cost. In this study, the physical effects of an ammonium salt and Para-benzoquinone

material on PAN precursor fiber were investigated. Chemical pretreatment was performed in 5% Ammonium
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bromide (NH4Br) aqueous solution and 5% Ammonium bromide (NH4Br) + 1% Para-Benzoquinone concentrated
aqueous solution and the values were compared. These precursor fibers, which were impregnated in an aqueous
solution with 5% Ammonium bromide (NH4Br) + 1% Para-Benzoquinone concentration, were heat-treated at
250°C for different waiting times (5, 15, 30, 45, 60, 75 minutes). As a result of thermal stabilization, the changes
in linear density, fiber diameter, density, color, mechanical properties, and combustion behavior of PAN precursor
fibers were investigated. It was observed that the thermal stabilization reactions were accelerated and the thermal

stabilization time decreased in the PAN fibers to which chemical pretreatment was applied.

Keywords: Carbon Fiber, PAN, Thermal Stabilization, Ammonium Bromide, P-benzoquinone

1. GIRIS

Miihendislikte kullanilan kat1 maddelere malzeme denilir. Metal, seramik ve polimerler mithendislikte kullanilan
malzemelerdir [1]. Malzemelerin tarihsel siniflandirmasi bize miihendislik malzemelerinin kullanildiklar
donemlerdeki dnemini anlatmaktadir. Malzemelerin tarihsel gelisimi gegmisten giiniimiize kadar incelendiginde;
ilk ¢aglarda (Tas ¢ag1, Bronz ¢agi, Demir ¢agi) kolay sekillendirilen basit metallerin kullanildig1 goriilmiistiir. 20.
Yiizyilin baglarina gelindiginde ise ¢elik ¢cagina girilmistir. Celik caginda demiri alasimlandirilarak demirden daha
tistiin mekanik 6zelliklere sahip malzemelerin {iretildigi goriilmiistiir. Polimerler ilk kez 1907°de yapay olarak
laboratuvar ortaminda iiretilmistir [2-4]. Tkinci Diinya Savas1 dénemde, ¢elikten daha hafif ve gelik kadar dayanikli
malzemeler liretmek i¢in polimerler konusundaki ¢alismalar hizla ilerlemistir. Polimerlerin iiretimi 1950 yilindan
sonra hizli bir gekilde artmistir. Sentetik polimerler metaller ile karsilagtirildiginda daha hafif ve esnek olduklari
icin polimerlere istenilen durumlarda iletkenlik 6zelligi kazandirilabilmektedir. Polimerlerin literatiirdeki karsilig1
plastikler veya sentetik metal olarak isimlendirilmislerdir. Plastikler iyi islenilebilirlikleri ve diisiik maliyetleri ile
One ¢ikan malzemelerdir. Yapay polimerlerin kesfinden sonra plastiklerin metalin yerini almaya basladigi bu
donem polimer ¢ag1 veya plastik ¢agi olarak bilim insanlari tarafindan isimlendirilmistir. Gliniimiizde ise mikro
ve nano boyutlarin malzemeler {izerinde onemli oldugu gorildiigiinden, bu ¢ag da nano ¢agi olarak
adlandirilmustir [2-5]. Tki veya daha fazla malzemenin teknolojik gelismelere bagl olarak en iyi dzelliklerinin tek
bir malzemede toplanmasi amaci ile makro diizeyde birlestirilerek iiretilen yeni malzemeye kompozit malzemeler
denilmektedir. Polimer (organik malzemeler), metal ve seramik kompozitler seklinde literatiirde 3 ¢esit kompozit
bulunmaktadir. Polimerlerin gelismesi ile polimer kompozitlere verilen dnem de artmistir. Polimer kompozitleri;
en az celik kadar saglam, korozyona kars1 direncli, islenmesi kolay, hafif, yiiksek sicakliklara kars1 dayanikli ve
maliyeti az ayn1 zamanda birim kiitle basina yiik kapasitesi yliksek malzemeler oldugundan giiniimiizde en yaygin
kullanilan malzemelerdir [1,6]. Polimer matrisli kompozitlerde kullanilan polimerler petrolden iiretilmektedirler.
Polimerik kompozitler korozyona direngli, islenmesi kolay, birim kiitle bagina ytik kapasitesi yiiksek malzemeler
oldugundan giliniimiizde yaygim kullanim alanina sahiptirler [2, 7, 8]. Ticari agidan, karbon lif iiretiminde karbon
verimliligi iyi olan bazi1 suni ve sentetik liflerden yararlanilmaktadir. Dogada bitkilerde bulunan dogal lifin seliiloz
ham maddesinden elde edilen karbon verimi ancak %210-30 arasindadir. Bu diigiikk verim ise selillozun %44
oraninda karbon i¢ermesinden kaynaklanmaktadir [9, 10]. Rejenere lif, insan yapimi kimyasal bir lif tiiriidiir. Bu
lifler, dogal polimerlerden kimyasal ve fiziksel islemlerle yeniden sekillendirilip lif ¢ekimi yapilarak filament

(uzun iplik) halinde tretilirler. Dogadaki bitkilerin seliilloz ham maddesine kimyasal yontemler uygulanarak once
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suni lifler iiretilir daha sonra da bu liflerden karbon lif iiretimi yapilmaktadir. Sentetik lifler ise petrol {irtinleri
olarak Kkarsimiza ¢ikmaktadir. Suni liflerde ticari olarak diinya c¢apinda rayon lifleri karbon lif yapiminda
kullanilmaktadir. Sentetik liflere bakildiginda ise ham maddesi petrolden gelmektedir. Karbon lifi iiretiminde
piyasada ticari olarak en ¢ok ilgi goren sentetik ham madde poliakrilnitril (PAN/akrilik/orlon) liflerdir. 1970°li
yillarda sentetik lif kullanilarak karbon lif iiretimi arttig1 gézlemlenmistir [9]. Tekstil alaninda en kullanisli sentetik
lif ¢cesidi ise poliakrilonitril (PAN) diger ticari adi ise akrilik esasl liflerdir. Kompozitlerde karbon lif takviye
elemant olarak kullanilmaktadir. Karbon lif iiretimi ise en fazla PAN liflerinden ger¢eklesmektedir [9-11]. PAN
lifinin ham maddesi petroldiir. Petrolden iiretilen Poliakrilonitril (PAN) polimeri, diizelerden hizli bir sekilde
gegirilerek yas ¢cekim islemi ile oryantasyon uygulanir. Oryantasyon sonucunda lifte amorflagsma (bosluk kisimlar)
azalarak ¢ekme yoniinde kristallenme arttig1 goriilmistiir [2, 9, 11]. PAN ipliginden karbon lif tiretimi yapmak
icin de gesitli kimyasal adimlar ve 1s1l iglemler vardir. Yiiksek sicaklikta oksidasyon (en fazla 250°C) ve
karbonizasyon (1100-1400 °C) adimlar1 kullanilmaktadir. Sicaklik ile uygulanan oksidasyon ve karbonizasyon
adimlar1 gok kritiktir ve kontrol diginda gelisen bir dizi kimyasal reaksiyon meydana gelir [2, 12]. PAN lifleri,
molekiiler hizalama kayb1 nedeniyle stabilizasyon islemi sirasinda biiziiliir. Bu nedenle, stabilizasyon sirasinda
PAN liflerini gererek stabilizasyon isleminin uygulanmasi onerilmistir [13]. Karbon lif iiretiminde; Birinci
asamada, hammadde kimyasal 6n islemden gecirilmektedir. Tkinci asamada, oksidasyona (hava ortaminda 1s1l
islem) maruz birakilmaktadir. Uciincii asamada, yiiksek sicakliklarda (1000-1100°C) karbonizasyon islemi
yapilmaktadir [14]. Karthikeyan ve arkadaslarinin yapmis olduklari amonyum bromiir ve PAN calismasinda,
dimetilformamid (DMF) ¢6zeltisinde PAN (MW = 150.000, Sigma-Aldrich) ve NH4Br (amonyum bromiir, AR
smifi, Merck) ¢6zdiirme islemi yapilmistir. Bu ¢6zelti birkag saat karistirilarak homojen ¢6zelti hazirlanmistir.
Daha sonra ¢ozeltide dokiim teknigi kullanilarak amonyum bromiir (NH4Br) ile katkil1 poliakrilonitril (PAN) bazli
yeni bir proton ileten polimer elektroliti hazirlanmistir. Sekil 1’de Amonyum bromiiriin PAN polimerine
baglanmas1 sematize edilmistir. Saf PAN polimerinin camsit gegis sicakligi 88.1°C oldugundan PAN igindeki
NH4Br tuz konsantrasyonlarini da %30' a kadar arttirarak DSC termogramlarini incelenmislerdir. Karisim ile
olusturulan polimer elektrolitlerin camsi gecis sicakligmin azaldigini gozlemislerdir. % 70 PAN, %30 NH4Br

kompleksinin 82.3°C'lik diisiik bir camsi1 ge¢is sicakligina sahip oldugunu bulmuslardir [15].

/ H H \

\ H C = N‘]— H*NH;Br
Sekil 1. PAN ve katki maddesi (NH4Br) olas1 etkilesimi [15]

Benzokinon bilesikleri dogada yaygin olarak bulunur. Elektrokimyasal indirgeme islemi iki agamal1 bir elektron
transfer islemidir [16]. Para-Benzokinon (PBQ), potansiyel redoks aktif molekiillerinden biridir ve zincir
reaksiyonlart i¢in polimerizasyon inhibitorii olarak da bilinir [17]. Sekil 2°de Para-Benzokinonun yapisi

verilmistir. Kimyasal formiilii CeHsO> dir [18].

CONFERENCE BOOK ISBN: 978-605-71828-2-1 www.educonferences.org Page | 78



http://www.educonferences.org/

. DERGI.
& £ d,)/

KBDEMI 4,

D

Hraguay

ICHEAS 1st International Conference On Applied Sciences July 23-24, 2022 / Izmir

1,4-benzokinon

O

Sekil 2. 1,4-Benzoquinone [18]

Giiniimiizde ve gelecekte etkisini kaybetmeyen ve her gecen giin hafifliginden dolay1 polimerlere artan ilgi
nedeniyle polimerler ve lifler ile pekistirilmis polimer kompozit malzemeler, 6zellikle Malzeme bilimi ve
Miihendisligi, Tekstil Mithendisligi ve Makina Mithendisligi alanlarinda uzmanlasan bilim insanlarinin ilgilendigi
ortak konular arasina girmektedir. Bu ii¢ miihendislik dalinin ortak c¢aligmalari neticesinde giiniimiizdeki
kompozitlerin mekanik 6zelliklerinde iyilesmeler saglanmaya baslanmistir. Kompozit malzeme iiretiminde; dogal
ve yapay yollardan elde edilen liflerin ¢esitli baglayicilar kullanilarak kompozit malzemeler iiretilmektedir. Tekstil
sektoriinde kompozit malzemelerin 6nemli ham maddesi olan kumasin iiretimi i¢in gerekli islem oncelikle iplik
iiretimidir. Bu konuda tekstil miithendisligi de liflerin tiretimi ve gelistirilmesi i¢in 6nem arz eden miihendislik dalt
olmustur. Bu deneysel ¢alismada, kimyasal 6n islem kullanilarak PAN &nciil liflerinin stabilizasyon islemine olan
etkisine bakilmistir. PAN liflerinin eksiklikleri giderilmeye calisilmistir. PAN lifinin stabilizasyon siiresini
diistirlip yanmazlik 6zelligini kazandirmanm yaninda stabilizasyon sirasinda oksijen girdisini azaltarak ipligin
mukavemetini arttirmak da onemlidir. Bir nevi iplige kaplama yapmak gerekir. Polimerler i¢in kullanilan baz1
antioksidanlar vardir. Iplige bu antioksidanlar ile kaplama yaparak iiriiniin raf dmriinii uzatmak veya yiiksek
sicaklik stabilitesini arttirmak igin kimyasal ¢ozeltisine ilave edilebilir. Karbon lif iiretimine katki saglayan
literatlirdeki bilgiler arastirilarak hazirlanan gesitli kimyasal ¢ozeltilerin PAN ipligi tizerindeki etkileri oksidasyon
(stabilizasyon) islemi sonrasinda; lif kalinlig1 6l¢iimii, iplik numarasi hesabi, iplige uygulanan yiikleme miktar

hesabi, mukavemet analizleri ve alev testi deneysel sonuglart verilmistir.

2. DENEYSEL YONTEM

Bu ¢alismada kullanilan PAN lifleri AKSA Sanayi A.S’den temin edilmistir (Sekil 3). Lif ¢ap1 22 mikron ve iplik
numarasi 59.676 Tex olarak 6l¢iilmiistiir. PAN’nin kapali formiilii (CsHsN)y’dir. PAN’nin teorik karbon orani %
67.92, hidrojen oran1 % 5.66 ve azot oran1 % 26.42’dir.

Sekil 3. PAN iplik bobini
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Deneysel ¢aligma prosediirii asagidaki gibi 6zetlenmistir (Sekil 4).

: ; _ ( .
HAM KURUTMA Pl
. ISLEM
PAN LIiFi ‘ L_? N
i ‘ | " STABILIZE
o TASMALI .
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KURUTMA { ISLEM

Sekil 4. Ham PAN lifinin stabilizasyon islem basamaklar1

Amonyum bromiir (NH,Br) hidrobromik asidin amonyum tuzudur. Amonyum tuzu; kimyasal, renksiz prizmalar
icinde kristallesir; 1sitmaya siiblimlidir ve suda kolayca ¢6ziiniir. Hava ortaminda gergeklesn kimyasal reaksiyonda
bromine oksidasyonu sonucunda yavas yavas sari renge doniismektedir [19]. Yiiksek gerilme mukavemetine ve
yiiksek modiile sahip karbon Iif iretmek igin gelistirilmis islem, amonyum tuzlari ile muamele edilmis
poliakrilonitril liflerin oksidasyonunu (stabilizasyonu) igerir. Amonyum siilfamat, amonyum bromiir ve amonyum
iyodiirin herhangi birisinden olusan ¢ozeltiye PAN ipligi batirilarak 200- 400°C arasinda oksitlenmis bir
atmosferde oksidasyon ve daha sonra 800°C'nin iizerindeki bir sicaklikta oksitlenmeyen bir ortamda liflerin
karbonlastirilmasi saglanmistir. Enerji miktarinda azalmanin oldugu Sekil 5’te DSC diyagraminda gosterilmistir.
DSC diyagraminda bulunan entalpi pik degerlerinin sifirlanmast gerekmektedir. Sekil 5’te Amonyum kloriiriin
enerji pikinin daha fazla ¢iktig1 goriilmiistiir. Liflerde iyilesme amonyum bromiire gore etkili olmamistir. Sonug
olarak, ham numuneye uygulanan kimyasal ve 1s1l iglemler sonrasinda elde edilen triinlerde meydana gelen termal
davranis degisimlerinin goriilebilmesi bakimindan numunelerin DSC analizleri yapilmigtir. Sekildeki gibi ham

PAN’a gore pikte azalma goriilmesi ile termal dayanimin arttig1 sdylenebilir [20].

Kimyasal olarak
islenmemis PAN

HEAT FLOW (mW)

220 240 260 280 300 320 340 3
TENPERATURE (*C) % w0
BRSSO S P L 00 T L R Y O O

12 \
1

20 M0 260 280 300 320 340 360 W0 400 A% 0
TewERATIRE (o0 s TENPERATURE ()

Amonyum Klorir

Egzotermik

, HEAT FLON (mi)

Sekil 5. DSC’de goriilen enerji miktarlar1 [20]
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Kimyasal on-islemler sonucunda PAN ipliklerin stabilizasyonu gergeklestirilmistir. Yas islem sonrasinda PAN

lifinin yiikleme miktar1 hesab1 Denklem 1°de gosterilmistir:

Yas Islem Sonrasi iplik Numarasi—Ham iplik Numarasi (Tex)
Ham iplik Numarasi (Tex)

x 100 = % yiikleme miktar1
1)

Kimyasal islem gormiis numunelere 5 - 15 - 30 - 45 - 60 dakika gibi farkli siirelerde 1s1l islemler yapilmistir.

Oksidasyon sonrasinda PAN lifinin yiikleme miktar1 hesab1 Denklem 2°de gosterilmistir:

Oxi islem Sonrasi Iplik Numarasi—Ham Iplik Numarasi (Tex)
Ham iplik Numarasi (Tex)

x 100 = % yiikleme miktar1
O]

Tablo 1’de kullanilan ¢ozeltilere ait dlgiilen pH degerleri verilmistir.

Tablo 1. % Konsantrasyonlu Amonyum bromiir (NH,Br) ¢6zeltilerinin sicaklik ve Ph Olgiimii

% Konsantrasyonlu Cozelti Ad1 Sicakhk Ph
Q)
% 5 Amonyum Bromiir (NH,Br) + % 95 Saf Su Cozeltisi 20.8 5.82
% 5 Amonyum Bromiir (NH,Br) + %1 P-Benzokinon + % 94 Saf Su 21.7 2.72
Cozeltisi

Sekil 6’da kimyasal 6n-iglem prosesi gosterilmistir. Cozelti karisimlart 80°C’ye kadar sitilip 1 saat emdirme

islemi yapilmustir.

% S Amonyum Bromiir % S Amonyum Bromiir
(NH,Br) + %1 P- (NH,Br) + % 95 Saf Su
Benzekinon + % 94 Saf Cozeltisi
Su Cozeltisi

Sekil 6. Amonyum bromiir sulu ¢ozeltisi ile Para-benzokion katkili sulu ¢ozeltisi

Sekil 7°de kimyasal 6n-iglem sonrasinda numunelerde gézlenen renk degisimleri gosterilmistir.
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PAN onciil liflerine kimyasal 6n islem yapildiktan sonra farkli bekleme zamanlarinda ¢oklu adimli termal

stabilizasyon iglemi uygulanmistir. Sekil 8’de PAN liflerinin stabilizasyonu sirasinda rampa hizlari ile bekleme

% 5 Amonyum Bromiir (NH,Br) + V', 4 % 5 Amonyum Bromiir
%1 P-Benzekinon + % 94 Saf Su Y 4 (NH,Br) + % 95 Saf Su
Cizeltisi

Sekil 7. Beher icindeki emdirilme sonucundaki renk degisimleri

siireleri grafikte gosterilmistir.

o 1°C/minute
00 1°C/minute  joc/minute
2 1°C/minute P 250°C
E . . 1°C/minute '
l‘;" 1°C/minute 220°C
210°C min*
g 200°C 2°C/minute
[
Cooling
2°C/minute
In every stage, heating rate is 1°C/minutes
i Time (Minutes)
Room
Temparature
(20°C)

Sekil 8. PAN liflerinin stabilizasyon bekleme siireleri

Sekil 9-14 arasinda, stabilizasyon sirasindaki farkli bekleme siirelerinde uygulanan 1sil islemlerin sematik

gosterimi verilmistir.

20°C

5dk

200 °C

- —

210 °C 220 °C

-

230°C 240 °C 250°C

Sekil 9. Stabilizasyon asamasindaki bekleme siireleri
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Her sicaklikta 5 dk bekleme sonucunda elde edilen numunelerin yakma testine bakildiginda; ipligin hemen yandigi

goriilmiistiir. Bu durumda bekleme siiresinin yetersiz oldugu anlagilmistir.

0dk 15 dk 15 dk 15 dk 15 dk 15 dk 15 dk

20°C 200 °C ‘ 210°C ‘ 220°C 230°C 240°C ‘ 250°C

Sekil 10. Stabilizasyon asamasindaki bekleme siireleri

Her sicaklikta_15 dk bekleme sonucunda elde edilen numunelerin yakma testine bakildiginda; ipligin hemen

yandig1 goriilmiistiir. Bu durumda bekleme siiresinin yetersiz oldugu anlasilmistir.

0 dk 30 dk 30 dk 30 dk 30dk 30 dk 30 dk

20°C 200 °C ‘ 210°C ‘ 220°C 230 °C 240 °C ‘ 250 °C

Sekil 11. Stabilizasyon asamasindaki bekleme siireleri

Her sicaklikta 30 dk bekleme sonucunda elde edilen numunelerin yakma testine bakildiginda; iplik her ne kadar

yanmaya kars1 direng gostermis olsa da, bekleme siiresinin arttirilmasi gerektigi diistiniilmiistiir.

0dk 45 dk 45 dk 45 dk 45 dk 45 dk 45 dk

20°C 200°C - 210°C ‘ 220°C 230°C 240°C ‘ 250 °C

Sekil 12. Stabilizasyon asamasindaki bekleme siireleri

Her sicaklikta 45 dk bekleme sonucunda elde edilen numunelerin yakma testine bakildiginda; ipligin yanmadigi
goriilmistiir. Bu durumda bekleme siiresinin yeterli olduguna karar verilmistir.

0dk 60 dk 60 dk 60 dk 60 dk 60 dk 60 dk

20 °C 200 °C - 210 °C ‘ 220°C 230°C 240 °C - 250 °C

Sekil 13. Stabilizasyon asamasindaki bekleme siireleri

Her sicaklikta 60 dk beklemeli stabilize olmus PAN elyafinin yakma testine bakildiginda yanmazlik 6zelliginin

oldugu goriilmiistiir.

0 dk 75 dk 75 dk 75 dk 75 dk 75 dk 75 dk
20°C 200°C 210°C 220°C 230°C 240°C 250°C

Sekil 14. Stabilizasyon asamasindaki bekleme siireleri

Her sicaklikta 75 dk beklemeli stabilize olmus PAN elyafinin yakma testine bakildiginda yanmazlik 6zelliginin

oldugu goriilmiistiir.
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Ham (islenmemis) PAN’nin lif ¢cap1 6l¢iimiinde bobinden alinan 5 farkli lif numunesi 40X biiyiitmede her bir life

20 6l¢iim uygulanarak liflerin ¢aplari ortalama deger olarak bulunmustur.

Sekil 15. 40X biiylitmede stabilize olmus lifin ¢apinin 6l¢iilmesi

Mukavemet testleri numunelerin; ¢ekme kuvveti, kopma uzamasi, ¢gekme dayanimi ve elastik modiilii mekanik
ozellikleri hakkinda bilgi vermektedir. Mukavemet deneyleri, Tekstil Miihendisligi laboratuvarinda bulunan
Zwick/Roell 1446 marka mukavemet test cihazinda gerceklestirilmistir. 20 koparma ile yapilan mukavemet
testinden elde edilen 20 degerin N/tex ve GPa olarak ¢ekme mukavemeti ve baslangi¢c modiilleri hesaplanmuistir.
Yapilan tiim testler 26 mm ¢ene mesafesi, 13 mm/dk test hizi ve 0.1 N 6n yiik degerleri ile yapilmistir. % 50 ¢ekme
orani ile yapilan mukavemet testinden kuvvet (N)-uzama (%) grafikleri elde edilmistir. GPa birimini hesaplarken

kullanilan ipligin yogunluk degerleri de hesaba katilmistir.

. Maksimum ¢ekme kuvveti (N
Cekme mukavemeti (Gpa) = £ @

x Iplik yogunlugu (p = gr/cm®)

iplik numarasi (Tex)

Cekme mukavemeti, MPa cinsinden alinmustir.

Maksimum ¢ekme kuvveti (N)

Cekme mukavemeti (MPa) = x Iplik yogunlugu (p = gr/cm?®) x1000

iplik numarasi (Tex)

3. DENEYSEL BULGULAR

Para-benzokinon katkili %5 Amonyum bromiir (NH,Br) sulu ¢ozeltisinde emdirilen PAN stabilize edilmis
ipliklerinin stabilizasyon asamasi sonrasindaki goriiniimii Tablo 2’de gosterilmistir. 45 dakikalik stabilizasyon
islemine tabi tutulan numunenin tam olarak siyah renge dondiigli ve yanma testine gore de yanmaya karsi direng

kazandig1 goriilmiistiir.
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Tablo 2. Para-benzokinon katkilt %5 Amonyum bromiir (NH,Br) sulu ¢6zeltisi-PAN liflerindeki renk
ve iplik numarasi degisimi

NUMUNENIN IPLIK NUMARASI RENK e L
o DEGIsiMI  (%0)
STABILIZASYON
SURESI
T ——— Yaniyor
Ham PAN 0 ——
— o
280" C - 5dkI=il Izlem -2,573
250°C - 15 diIsl Islem -3.23
Koyu kirmizimin siyahlasmasi:
250°C- 30 dk Il fglem 6,293
Siyah
; s | — o
250 ° C - 45 dk Ial Islem
Siyah Yanmiyor
FOTC- 60 ditallslen | em——
Siyah Yanmiyor
% 5 Amonyum Bromiir (NH,Br) + %1 P-
Ham multi-filament PAN Benzekinon saf su cozeltisinde yas islemde

emdirmeli multi-filament PAN

250°C - 5 dk hk beklemeli

Sekil 16. Para benzokinon katkili %5 amonyum bromiir sulu ¢ozelti- stabilize edilmis lif 40X goriintiisii

Sekil 16’da lif iizerine kaplama yapildig1 goriilmiistiir. Para benzokinon bilylik molekiil oldugundan dolay1
polimerin emmesini tam olarak saglayamayarak lif tizerinde kalmustir.
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Tablo 3. %5 Amonyum bromiir sulu ¢6zeltisinde kimyasal 6n islem-PAN liflerinin fiziksel degigimi

NUMUNELERIN LIFCAPI | LIFCAPI {PLIK
STABILIZASYON (um) DEGisivi NUMARASI
SURELERI (%) DEGISIMI (%)
oK
Ham PAN 21,991 0 0
250°C- 5 dkIsil fslem 19,184 12,764 2573
250°C-15 dk Isil slem 18,968 13,747 323
250°C-30 dk Isil Islem 18,409 16,288 6293
250°C- 45 dkIsil fslem 17,192 21823 8,741
250°C- 60 dkIsil fslem 17,188 21,841 8,841
250°C- 75 dkIsil fslem 16572 24,642 10,299

Tablo 3 ve Tablo 4 incelendiginde, para benzokinon antioksidaninin kullamimina bagli olarak lif capinda ve

stabilize iplik numarasindaki yiizdelik diisiisiin daha fazla oldugu goézlenmistir. 45 dakikada yanmazlik kazanan

iki numunenin deneysel karsilastiriimasi yapildiginda; %5 Amonyum bromiir sulu ¢6zeltisinde emdirilen PAN lif

gapmin 17.19 um, % 5 Amonyum bromiir (NH4Br) + %1 P-Benzokinon sulu ¢ozeltisinde emdirilen PAN lif

capinin ise 16.23 pm oldugu goriilmiistiir. 75 dakika bekleme siiresine bakildiginda ise %5 Amonyum bromiir sulu

¢ozeltisinde emdirilen PAN lif ¢apinin 16,57 um, % 5 Amonyum bromiir (NH4Br) + %1 P-Benzokinon sulu

¢ozeltisinde emdirilen PAN lif ¢apinin ise 15.83 um degerine distiigii goriilmiistiir. P-Benzokinon ¢ozeltiye

katilmast ile stabilizasyon siirecinde kimyasal reaksiyonlar1 hizlandirdig1 gézlenmistir.

Tablo 4. % 5 Amonyum bromiir (NH,Br) + %1 P-Benzokinon + % 94 saf su ¢ozeltisinde kimyasal yas isleme

tabi tutulan ticari PAN (Multi filament) liflerinin iplik numarasimin 6l¢timi

NUMUNE LIF CAPI HAMIPLIGE | P | HAMIPLIGE GORE
(um) GORE LiF CAPI | ° (TEX) IPLIK NUMARASI
DEGISIMI (%) DEGISIMI (%)
Ham PAN 21901£0,154 0 39,676 0
Emdirmeli PAN 22,101 £ 0,006 0,907 64,776 +8,546
. 60,695 <1708
250°C- SdkIsilislem | 19,603%0,07 -108571
. 59,61 0,111
250°C-15 dk IstlIglem | 19,170,175 -12,704
59.17 0843
250°C-30 dk Isil fslem | 18,668 = 0,066 -15,116
383 1971
250°C- 45 dkIsiliglem | 16232£0,007 -26,100
. ) ) ) 54,605 -3.498
250°C- 60 dkIsifglem | 1585220225 270155
524 12,193
250°C- 75 dkIsilislem | 158310343 -28,011

Tablo 5 ve Tablo 6’nin mekanik degerlerine bakildiginda P-benzokinonun numunenin mukavemet degerlerinde

azalmalar yaptig1 gézlenmistir.
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Tablo 5. %5 Amonyum Bromiir sulu ¢zeltisinde emdirilen multifilament-PAN Ipliginin mukavemet degerleri

Stabilizasyon ekt Maksimum Cekme Maksimum (Kopma) | Baslangic (Elastik) | Baslangic (Elastik)
Siiresi Mukavemeti kuvveti (giicii) uzamasi Modulii Modulii
(Dakika) OMPa) ™ (%) (8] (GPa)
Ham Multifilament PAN 265 42,948 13,393 =2,183 14,338 £ 4,849 666,75 = 280,293 13,184 = 5,542
250° C - 5 dk Isil fslem 193,004 £ 15,860 9,206 = 0,749 9,204 =2,049 815,85 = 147,586 17,120 = 3,097
250°C-15 dk Isil islem | 137,732£25,237 6,258 = 1,148 7,29 +2,359 439,4 = 134,705 9,663 = 2,962
250 °C-30 dk Isil Islem 143+ 19,528 6,023 = 0,820 5,142 = 1,266 467,4 = 162,701 11,117+ 3,870
250°C - 45 dk Isil islem 142+12,911 5,632=0,507 5,190 = 1,151 381,25 129,287 9,501 =3252
250°C- 60 dk Isil islem 117 £14,319 4,558 = 0,542 3,483 0,752 452,25 = 174,011 11,556 = 4,446
250°C - 75 dk Isil ilem 62 21,207 2,32£0,79 2,65=1,06 168,2 = 55,166 44031474

Tablo 6. % 5 Amonyum bromiir (NH,Br) + %1 P-Bezekinon + % 94 saf su ¢6zeltisinde kimyasal yas islem
yapilan ticari PAN (Multi filament) ipliginin mukavemet degerleri

Stabilizasyon Celand Maksimum Cekme Maksimum (Kopma) | Basl (Elastik) | Bask (Elastik)
Siiresi Mukavemeti kuvveti (glicii) uzamasi Modulii Moduli
(Dakika) OMPa) ()] (%) ™) (GPa)
Ham Multifilament PAN 265+ 42,948 13,393 2,183 14338 £ 4,849 666,75 = 280,293 13,184 5,542
250°C - 5 dk Isil Islem 155,4 £ 20,244 7.803 = 1,041 0,500 =2.455 428,1=75.843 8.384=1472
250°C - 15 dk Isil Islem 144,38 £15,642 6,964= 0,773 7501 1,514 551,5 279,700 11,557 + 5,871
250°C - 30 dk Isil Islem 103,10+ 23,735 4,665 1,067 3,680+ 1,475 377+128.278 8,202+2 848
250° C- 45 dkIsil Islem 98,1+ 16,895 4,100=0,811 2,94= 1,055 262,8= 50,172 5,801=1.036
250°C- 60 dkIsil Islem 88,84+ 20,712 3,473=0,853 2,131= 0,650 315,6=71.855 8,104=1.583
250°C- 75 dkIsil Islem 52,40% 17,602 1,914=0,661 1,335=0,369 277,75= 95,220 7,559+2,583

Tablo 7. Amonyum bromiir ile islem géren numunelerin ¢gekme kuvvetlerinin karsilastirilmasi

% 5 Amonyum bromidir %5 A
%% trasy . monyum
Pé Konsantrasyen + %1 P-benzekinon . y .
[ bromiir sulu ¢ozeltisi
Sulu ¢ozeltisi
Ph 2.72 / Yiiksek asidik 5.82 / Disik asidik
Test No Maksimum Cekme Maksimum Cekme
kuvveti (giicii) (N) kuvveti (giicii) (N)
HAM PAN: 13393 N
250° C - 5 dk Isil islem 7.803 9206
250° C - 15 dk Isil Islem 6.964 6,258
250° C - 30 dk Isil Islem 4,665 6,023
250° C - 45 dk Isil Islem 4,199 5,632
250°C - 60 dk Isil Islem 3,473 4,558
250° C - 75 dk Isil Islem 1914 2.32

Tablo 7 incelendiginde kimyasal 6n iglemde kullanilan sulu ¢dzeltinin asidik seviyesi arttik¢a life uygulanan
¢ekme kuvvetinde azalmanin oldugu gozlenirken stabilizasyon siiresinin artmasina da bagli olarak mekanik

ozelliklerin iyice diigmesine neden olmustur.
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ﬁ';";;m Multi Filament PAN ipligine Uygulanan Kimyasal islem Sonrasi
(MPa) Stabilizasyon Degerleri
300
28
250 265

137,732

50

0dk Sdk 15 dk 30dk 45 dk 60 dk 75 dk

——— %5 NBrd# %5 Saf su —— %1 P-Benzekinor+ %5 NBra+ %5 Saf su

Sekil 17. Cekme mukavemeti- Stabilize bekleme zamani (dk)

Sekil 17°de stabilizasyon siiresi arttikca ¢gekme dayaniminin azaldigi ve para-benzokinon kullanilarak ¢ekme
dayaniminda daha da fazla azaldig1 gozlenmistir. Stabilize olmus PAN liflerinin yogunluk ol¢iimii 10 cm
boyutunda 14 ml’lik cam tiipler kullanilarak bulunmustur. Perklor etilen ve izopropil alkol sivilari belirli oranlarda

karigtirtlarak islem yapilmistir. Sekil 18°de stabilize numunenin yogunluk 6l¢tim gorseli verilmistir.

Sekil 18. Yogunluk 6l¢iimii

Tablo 8’de, yogunluk degerlerinin % 5 amonyum bromiir + %1 P-benzokinon sulu ¢ozeltisinin kullanilmasiyla
daha da artt1g1 goriilmektedir.
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Tablo 8. Liflerin yogunluk dl¢timleri

Stabilizasyon bekleme % 5 Amonyum bromiir + %1 P- % 5 Amonyum bromiir sulu
siiresi (dk) benzokinon Sulu ¢ozeltisi- PAN ¢ozeltisi- PAN yogunluk
yogunluk (gr/cm?®) (gr/cm?d)
0 1.18+0.04 1.18+0.04
5 1.22+0.03 1.20+0.04
15 1.27+0.04 1.25+0.02
30 1.33+£0.03 1.31+0.03
45 1.3740.06 1.34+0.04
60 1.39+0.03 1.37+0.03
75 1.43+0.07 1.42+0.03

Sekil 19°da elastik modiil ve bekleme zamanu ile ilgili grafik ¢izilmistir. Elastik modiil degerleri grafik {izerinde

belirtilmistir. Yogunluk arttik¢a esneklik azalmigtir. P-benzokinonun esnekligi diistirdiigii goriilmistiir.

Elastik GPA

14 13,

12 318

0dk

4. TARTISMA VE SONUC

Multi Filament PAN ipligine Uygulanan Kimyasal islem Sonrasi

Stabilizasyon Degerleri

17,12

5dk 15 dk 30dk

45 dk 60 dk 75dk

—— %5 NBrd+ %5 Saf su —— %1 P-Benzekinon+%5 NBra+ %5 Saf su

Sekil 19. Bekleme siiresi — Elastik modiil arasindaki iliski

PAN esash liflerin termal stabilizasyonu iizerinde amonyum bromiir tuzu olumlu etki gostermistir. PAN esash

liflerinin termal stabilizasyonu igin gerekli olan bekleme siiresini azalttigi goriilmiistiir. P-benzokinon ile liflere

bir nevi kaplama yapilmistir. Ozellikle P-benzokinon maddesi katilmasi sonucunda da stabilizasyonda daha fazla
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etki olmustur. Yogunluk degerleri ve yanma davranislar1 dikkate alindiginda, kimyasal 6n iglemin ne kadar 6nemli
oldugu anlasilmistir. Yanmazlik 6zelligi incelendiginde; kimyasal 6n islem sonucunda numune 30 dk bekleme
stiresinde yanmazlik 6zelligini almaya baglamistir. 45 dk bekleme siiresinde ise tamamen yanmazlik 6zelligi
kazanmaya baglamigtir. Yogunluk degerleri incelendiginde; % 5 amonyum bromiir sulu ¢ozeltisine %1 P-
benzokinon tozu katilarak olusan sulu ¢ozeltide emdirilen PAN stabilize liflerin yogunlugunun % 5 amonyum
bromiir sulu ¢ozeltisinde emdirilmis PAN stabilize liflere gére numunenin yogunluk degerlerinde artig
gozlenmigtir. Nedeni de havanin oksijenin baglanmasimi hizlandidig1 literatiirdeki bilgileri esas alinarak
yorumlanmistir. Hazirlanan kimyasal ¢ozeltilerin PAN esasli lifler {izerindeki etkileri oksidasyon (stabilizasyon)
islemi sonrasinda; lif kalinlig1 6l¢limii, iplik numarasi hesabi, iplige uygulanan yiikleme miktar1 hesabi,
mukavemet analizleri ve alev testi sonuglart verilmistir. Stabilizasyon bekleme siiresi arttik¢a da liflerin fiziksel
ve mukavemetlerinde azalmalarin oldugu goriilmiistiir. P-benzokinonun etkisi ile ipligin fiziksel degerlerindeki

sonuglarin daha fazla azaldigi gézlenmistir.
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OZET

Kesintisiz 7/24 c¢aligmasi gereken sistem odalari, bilisim alt yapisinin en 6nemli unsurlaridir. Veri
merkezlerinde bulunan sistem odalari, giinimiizde kiymeti artan ve dijitallesen verinin tutuldugu ve
islendigi sunucu, storage, network ve ara bilesenleri hizmet kesintisi olmaksizin ve veri kaybina
ugratmaksizin ¢alismasi gereken bir dinamige sahip olmalidir. Web hizmetleri, resmi yazi hizmetleri,
dosya ve bulut hizmetleri, mail servisleri, internet dagitimlari, network kontrolleri, kiymetli veri saklama
gibi birgok hizmet gliniimiiziin ve gelecegimizin etkin dijital degerleri arasinda, bu odalar i¢in asgari
sartlar diigiinilmektedir. Bu odalarin tasariminda bilgisayar bilesenlerinin ideal ¢alisma kosullarini
saglayabilmek i¢in Onemler almmalidir. Ortam kosullarinda yedekli alt yapilar ve uyan sistemleri
tasarimda vazgecilmez unsurlar arasindadir. Kurumlarda bulunan otomasyon sistemleri ve internet
trafigi gibi tiim bilisim altyapisinin ¢alisma performansi yavaslamasina cihazlarin zamanla olusturdugu
sicaklik, nem, elektrikte olusan harmonikler, kesintiler ve krizler etken olmaktadir. Donanimlar oda
icerisinde ciddi seviyelerde elektrik tiikettikleri icin ciddi bir 1s1 olusumu, 1sinma ile miicadele, nem ile
miicadele ve bu kosullarin dis ortamlardan etkilenmesi en basta tasarimda alinacak insaatsal tedbirler
ile en aza indirilmelidir. Sistem odalarinin tasariminda; iklimlendirme termodinamik prensipler ile olasi
151 olusumunun hesaplanmasi, verinin kritigine gore yedekli sogutma ve performans degerlerinin cografi
kosullara gore degerlendirilmesi, riskler arasinda yer alan yangina karst yanmaz malzemelerin
kullanilmasi, denetimli erisim durumlarinin diisiiniilmesi, glivenlik kamera sistemlerin etkin kilinmasi,
yangin algilama ve otomatik sondiirme istemleri ilave edilmesine dikkat edilmektedir. Sistem odalarinin
kurulumu ciddi tecrilbe ve uzmanlik isteyen bir istir. Her sistem odasinin verdigi hizmet ve
kesintisizligine bagli olarak farkli gereksinimleri mevcuttur ama genel gecer bazi ihtiyaglar da

performansi arttirmak nazarinda son derece 6nemlidir.

Literatiir incelendiginde, biligim alt yapisinda tasarimdan gilivenlige kadar pek ¢cok konuda ¢aligmalar
bulunmaktadir. Bu bildiride, {iniversitelerde bulunan sistem odasinin tasarimi, veri merkezlerinin

konumlandirilmasi konusunda bilgi verilmistir.
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Anahtar Kelimeler: Sistem Odasi Kurulumu, Sistem Odas1 Bilesenleri, Etken Faktorler

ABSTRACT

System rooms, which must work 24/7 uninterruptedly, are the most important elements of the
informatics infrastructure. The system rooms in the data centers should have a dynamic that should work
without interruption of service and data loss in the server, storage, network and intermediate components
where the digitalized data is kept and processed today. Minimum conditions for these rooms are
considered among the effective digital values of today and our future, among many services such as web
services, official writing services, file and cloud services, mail services, internet distributions, network
controls, valuable data storage. In the design of these rooms, precautions should be taken to provide
ideal working conditions for computer components. In ambient conditions, backups and warning
systems are among the indispensable elements in the design. Temperature, humidity, harmonics
occurring in electricity, interruptions and crises caused by devices over time are factors that slow down
the working performance of all information infrastructure such as automation systems and internet
traffic in institutions. Since the harwares consumes electricity at serious levels in the room, serious heat
generation, struggle with heating, struggle with humidity and the effects of these conditions from
external environments should be minimized with the constructional measures to be taken in the design.
In the design of system rooms; Calculation of possible heat generation with air conditioning
thermodynamic principles, evaluation of redundant cooling and performance values according to
geographical-conditions according to the critique of the data, using non-combustible materials against
fire, which is among the risks, considering controlled access situations, security camera systems, fire
detection and automatic extinguishing systems activating requests attention is paid. installation of
system rooms is a job that requires serious experience and expertise. Each system room has different
requirements depending on the service and uninterruptedness it provides, but some common needs are
also extremely important in terms of increasing performance.

When the literature is examined, there are studies on many subjects from design to security in
informatics infrastructure. In this paper, information is given about the design of the system room in
universities and the positioning of data centers.

Keywords: System Room Setup, System Room Components, Factors

1. GIRIS

Bilgisayar sistemlerin en ideal sartlarda ¢alismasi igin; islenen ve saklanan verinin nem derecesine gore
yangina, mekanik etkilere, elektrik yiiklerine ve kesintilere kars1 korunmasi igin yapilmis, giivenli gegis
sistemleri bulunan, ihtiyaglarina gore yedekli gii¢ sistemleri, yedekli iklimlendirme sistemleri, elektrik
beslemesinde yedekli jenerator sistemleri ile optimize edilmis tesislere veri merkezleri veya sistem
odalar1 denilmektedir [1]. Veri merkezlerinin igerigi incelendiginde; web sunucu hizmeti, depolama ve

uzaktan egitim hizmetleri, mail destegi, internet ana omurgasi, DNS -DNS -Proxy -DHCP -Network
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Aglari, personel takip programlari, maas, izin, ayniyat takibi, Ogrenci islerinin dijital
dokiimantasyonlari, ders otomasyonlari, not sistemleri, kayit islemleri, ddeme ve burs Islemleri, kurs
islemleri, mezuniyet islemleri, belge islemleri, ip telefon hizmeti, RFID kart ve buna bagl otomasyon
islemleri, kiitiphane ve dokiimantasyon hizmetleri, kamera ve izleme hizmetleri, bilgi depolama
hizmetleri, sanal sunucu destegi, sanallagtirma hizmetleri, ¢oklu yedekleme hizmetleri ve daha ismini
sayamadigimiz ¢ok sayida bilisimsel (bilgisayar islemlerine ihtiya¢ duyan) 7/24 calismasi gereken
hizmetlerin calisti§1 sunucu, storage, nas, network cihazlari, bilgi glivenligi elemanlar1 ve ag altyapisi
gibi kritik bilgi islem kaynaklarinin fiziksel giivenliklerini alarak uygun ortam kosullarinda barinildig:
yerlerdir [2, 3]. Veri merkezleri veri kritigine bagli olarak ve ¢alisma siiresinde aksaklik anlayisina bagl
olarak; yedekli elektrik besleme alt yapilarindan, yedekli giic kaynaklari, yedekli veri iletisim
baglantilari, yedekli iklimlendirme sistemleri, gazli yangin sondiirme sistemleri, sistem odas1 gegisi igin
cesitli giivenlik ekipmanlari, ortam kosullarimi ve ortami izleyen alt bilesenler ile donatilir. Veri
merkezlerinin bu ekipmanlarin yardim ile bilisim teknolojileri (BT) giivenli sekilde 7/24 kesintisiz
olarak ¢alismaktadir [4, 5].

1980 yilindan Once bilgisayarlarin yeni ¢iktigi donemlerde; ana bilgisayarin yiiksek degerli giice
gereksinim duyulmasinin yani sira pahali da olan bu bilgisayarlar askeri amagl kullanilmistir. Biiytik
ve zamanina gore hizli bir bilgisayar olusturmak amaciyla bilgisayar odalart olusturulmus ve veri
merkezinin temelleri o donemlerde bu amaglarla atilmistir. 1990 yillarindan itibaren ise mikro-
islemciler (sunucular) geliserek ve bilgisayar bilesenlerinin igerisindeki elektronik komponetler
kiigiilerek, 1980°lerde olan bilgisayar odalarinin yerlerini almaya baslarken, bilgisayara bagli islemlerin
yayginlagmasi bu odalarin varligin1 bilgisayar odalarindan ziyade giincellemeye baglamistir.
Gilinlimiizde bir¢ok sunucunun, network bilesenin ve yedekleme i¢in farkli yedekleme iinitelerinin - Nas
ve storatelerin calistigi - fiber aglarin toplama ve dagitma merkezleri haline gelen sistem odalar1 elektrik
ve ag kablolarin yeni ve belli standartlarla belirlenmesi ile teknoloji artilari ile 6zel olarak tasarlanan
bilgisayar odalarina veri merkezi terimi yaygin olarak kullanilmaktadir [1]. Vemula ve ark., Cesitli veri
merkezi altyap1 bilegenlerini 6l¢me ¢aligsmasi yapmislardir [7]. Chong ve ark., Veri merkezlerinde enerji
verimliligini arttirmasini saglayacak temel unsurlari belirlemistir [8]. Bari ve ark., Veri merkezinin ag
sanallagtirilmasi yaklasimlarini incelemistir [9]. Sanallagtirma sistem odalarinda olan kuvvetli
sunucularin ihtiyaca bagli olarak gergekte olmayan daha zayif bilgisayara bolerek ¢ogaltabilen ve bunlar
arasinda hiz, depolama ihtiyaglarini optimize eden veri yedeklemelerinin nispeten ¢ok kolay olmasini
saglayan yazilim ¢oziimiidiir. Mevcutta bulunan fiziksel sunucunun sanal makinelere boliinerek eski
haline gore daha verimli ve daha farkli hizmetlerde kullanilabilmesini saglamaktadir. Sanallagtirma ve
sanal bilgisayarlara network iizerinden erisim hizmetlerinin verilebilmesi, veri merkezleri i¢in islemlerin
ve hizmetlerin bir merkezden yapilabilecegi bir mimariyi ortaya koymaktadir ve veri merkezleri fikrinin
glinimiizde temel ana yazilim unsurlari arasindadir [1]. Veri merkezleri konusunda farkindaligi

arttirmak i¢in bu bildiride degerlendirilmistir.
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2. SISTEM TASARIMINDAKI TEMEL FAKTORLER

Binalarda bulunan sistem odalar1 igerisinde bilisim donanimlar1 olan; sunucu, storage, network ve ara
bilesenleri dijital verileri barindiran merkezlerdir. Bu odalar, bilisim donanimlarinin performanslarini
en iyi sekilde saglayarak olumsuz fiziksel senaryolardan korumak amacli kullanilirlar. Sistem odasini

tasarlarken tiim dis ve personel faktorleri diisiiniilerek olacak problemlere karsi 6nlem alinmalidir.

2.1. Sistem Odasinin Yeri

Sistem odalar1 kurulmadan konumunun dogru se¢ilmesi 6nemlidir. Sel, deprem, su baskini, terdr ve dis
cevresel risklerin minimum c¢ercevede secilmesi, ilerisi i¢in yatirim ve veri sagligi agisindan degerli
stratejik bir durumudur. Konumu dogru secilen bir merkez, ya da bina baz alindiginda sistem odasini
dis etkenlerden koruma; kuzey yarim kiire i¢in kuzey taraflarin secilmesi, ingaatsal olarak fiziksel
dayanikli yapilarin 6n goriilmesi, 1s1 ve nem izolasyonlarinin yapilmasi, sistem odasinin igeriSine
konulabilecek donanimlar nazarinda  yiiksekligine dikkat edilmesi gerekmektedir. Su ve nem
basmasindan korumak igin binanin orta veya ist katlar tercih edilmesi; sistem odasmin bina igerisi
konumu nispetinde énemlidir. Sistem odasindan olasi arizalarin etkilerini azaltmak i¢in su ve kalorifer
borulart gegmemelidir. Odanin iizerinde ¢ati olmamalidir. Odanin kurulumunda kapali ve havasiz
bodrum katlar tercih edilmemelidir. Al¢ipan duvarlar olasi ¢arpmalarda ve gazli yangin sdndiirme
sistemlerinin patlama sonrasi olusturacagi basing ile zarar gorerek sistemlerin iizerine dokiilme ihtimali
oldugu i¢in tercih edilmez [10]. Sistem odas1 kurulumu, bir biitiinii olusturan zincir yapilar gibi, biitiin
bilesenlerin bir arada diisiiniilmesi ile planlanmasi ve yapinin kullanilacak malzemeler ile is ve ¢aligma
uyumunun saglamasina dikkat edilmelidir [11]. Sekil 1°de 6rnek sistem odasi kurulumlari gosterilmistir
[10, 12].

Sekil 1. Ornek sistem odas1 kurulumu [10, 12]
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2.2. Is1 ve Nem ve Ortam Kontrolii
Sistem odasindaki cihazlarin sicakligi belirli seviyede sabit kalmalidir Sunucu, bilgisayarlar ve veri
depolama finiteleri, 27°C’nin iizerinde c¢aligtiklarinda bu cihazlarin kullanim 6miirleri kisalabilir [2].
Nem seviyesi diisiik asir1 kuru bir ortamda calisan bu cihazlardaki sunucunun arizalanmasina neden
olabilecek elektrostatik bosalmaya neden olmaktadir [11]. Sistem odalarindaki nem oranm1 miktar
yaklasik olarak %40-%50 arasinda ideal kabul edilmektedir. The American Society of Heating,
Refrigerating and Air-Conditioning Engineers (ASHRAE) i¢in 6nerilen sistem odasi sicaklik ve nem
degerleri:

e 2004 yil1 6ncesinde; 20-25°C’de %40-%55 bagil nem degerleri gegerliyken,

e 2004-2008 yillari arasinda ise 18-27°C ile 5.5°C-15°C Max %60 bagil nem olmalidir [2].

Sistem odasinda bulunan nem miktarinin artmasi ile su yogunlagmasi cihazlarda; farkli elektro
statiklenmeye, korozyona, bilgisayar bilesenleri i¢in farkli elektrik iletkenliklerine ve kisa devreye
neden olarak bilgisayar sistemlerine zarar vermektedir. Sistem odalarina su ile gelebilecek tehlikelere
kars1 da su algilama detektorleri konulmalidir. Sekil 2°de sistem odasinin konumlandirilmasi ve sunucu

ornegi verilmistir [13].

Sekil 2. Sistem (Server) Odasi igerigi; a.) Raflarin konumu [12, 13] b.) Rafa monte edilmis sunucu [1]

Sistem odasi igerisinde [2];

* Sicaklik

* Nem

* Sogutma iinitelerin galisip, ¢aligmadi verileri

* Elektrik tiiketim verileri
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* Topraklama degerleri
* UPS durumlar ve gii¢ verileri
* Su basma durumu
* Giris ve ¢ikis kapilarin kontrolii
» Duman, gaz ve hava kalitesi kontrolleri
* Hareket algilama durumlari
* Deprem ve sarsint1 durum kontrolii
* Sistem odasin1 besleyen enerji hatlarinin durum ve gii¢ verileri
* Sistem odast igerisin caligsmasi gereken bazi diger cihazlarin kontak bilgileri
* Gazli yangin sondiirme sistemleri
* PDU ve kabinet kontak bilgileri
* Kap1 gecis, alarm bilgileri
* Nem kontrol cihazlari
» Kamera ve diger glivenlik cihazlarinin galigip ¢alismadigi bilgisi gibi veriler,
Belirli optimizasyonlart yapilarak ilgili sartlar disina ¢ikistiginda; ilgili personelleri uyararak miidahale
etmeyi imkan saglayacak sekilde yedekli uyari sistemleri ile takip edilmelidir. Ayrica sistem odalarinin
devaml iyilestirme ¢alismalarin i¢in ve geriye doniik olarak bu verilerin en az iki yil siire ile saklanip
yer yer analizi yapilarak, sistem odalarinin kendi 6zelinde temel ihtiyaglarinin diistiniilmesi ve takip

edilmesi gerekmektedir [2].

2.3. Toz Kontrolii

Tozlu ortamlar elektronik donanimlar olan harddisk, igbt, pil, cpu, ram ve donanimsal kartlar iizerinde
zarar olusturabilmekte elektronik kartlarin ve sistemlerin asir1 1sinmasina ve sogutma problemlerine yol
acabilmektedir. Sistem odasinin tozdan arindirilmis olmasi ve gerektiginde dis ortam ile acil durumlar
disinda irtibatinin kesilmesi gerekmektedir [13, 14]. Enerji ve elektrik hatlarindan olusan manyetik
alandan izole bir alan se¢imi; sistem odasinin yerinin se¢ilmesinde dikkate alinirken, bu etkilere karsi
onemlerin alinmasi da sistem odas1 kurulumunda dikkat edilmesi gereken bir faktordiir. Insaatsal olarak

tozmacak malzemelerin se¢ilmesi bu noktada kiymetlidir.

Elektrik ve Manyetik alan tozlarin gekilmesini saglamaktadir. Bu sebepten zemine manyetik,
elektrostatik yiiklere karsi ve yangina dayanikli 0.5 mm + 0.3mm iki katman olarak epoksi kaplama
tozdan korumak ve sizdirmazligi saglamak amacli uygulanabilir. Oda igerisin de boyasi sizdirmazlik
saglayict ve yanmaz 6zellikte olmasina dikkat edilmelidir. Yiikseltilmis doseme zemin ile 15 — 60 cm
arasinda yapilmalidir. Yikseltilmis doseme yapilirken, 6zel sogutma bosluklarina diisliniilmeli ve
yiikseltilmis déseme yapilmadan dnce zemin yanmaz ve antistatik (epoksi boya ya da epoksi kaplama)
malzeme ile kaplanmalidir. Yiikseltilmis doseme ve déseme ayaklar1 sistem odasi igerisine konulacak

fiziksel agirliklarin olusturacagi dayanima sahip olmasina, yanmaz ve yapismaz malzeme olmasina
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dikkat edilerek secilmelidir ve yiikseltilmis doseme yapilirken elektrik kablo gecis yapilarina engel
olmamasina ozellikle dikkat edilmelidir. [10, 12]. Sistem odas1 girisinde yerlerde dosemede tozlar
tutacak protectamat benzeri zemin kaplamasi kullanilmalidir. Sistem odasi igerisinde toz filtreli tirtinler

havalandirma sistemlerinde tercih edilebilir (Sekil 3) [12].

Sekil 3. Protectamat zemin kaplamasi [12]
2.4. Klimalar ve sogutma
Genel olarak soguk havay1 6nden ¢eken sunucu, storage, network ve ara bilesenleri gibi bilisim cihazlar1
sicak havay1 da arkadan disariya dogru gondermektedir. Bu sebeple sunuculara soguk hava dnytizden

ulagmasina dikkat edilmelidir. Cihazdan ¢ikan sicak hava ise sogutma tesisatinin girisine gidebilmelidir.

(Sekil 4) [12].

Sekil 4. Sistem odasindaki hava sirkiilasyonu [12, 13]

Sistem odasinin klimalarinin hava sirkiilasyonun iyi olmasi i¢in sunucu ve sistemlerin, rak kabinler de

duvardan 40-50 cm uzakta olacak sekilde ayarlanmalidir. Yiikseltilmis désemenin altinin da kablolarda
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1sinma olmadan sogutulmasi gerekmektedir. Sogutmak yapmak icin split ve salon tipi klimalar, VRF
sistemleri, hassas klima sistemleri ve kabinet bazinda &zellestirilmis 1s1 pompali sistemler
kullanilabilmektedir. Sistem odalarinda sistem odasinin enerji tiiketim miktar1 géz Oniine alinarak
sogutma yapilmasi ve yedeklenmesi hem sistem odasi tasarimi1 hem de enerji maliyetleri agisinda da son
derece 6nemlidir. Sogutma kapasitesi sistem odasi iizerinde harcanan 6l¢iilii giiciin 2.5 kat1 nazarinda
baz alinabilir. Ozellikle sistem odalarinda olusan 1sinin disariya aktarilmasi diisiiniildiigiinde Klimalarmn
Ser Degeri onem arz etmektedir. Ornegin Ser degeri 3.40 olan klimalar ile 15 KW enerjiyi sogutmak
icin 4.5 KW enerji harcanir, normal kapasitenin {izerinde yedeklemeli calisirsa enerji 6KW’a kadar
cikabilir ki 15 KW lik sistem odasinin harcadigi gii¢ klimalar ile birlikte 21 KW olacagi unutulmalidir
[2]. Klima se¢iminde klimalarin igeriden 1s1 ¢cekip disariya 1s1 gonderebilecegi hususta dis sicaklik, nem
degerleri ve bolgenin cografi degerleri 6nem arz etmektedir. Sogutma tinitelerinde olan 1s1 pompalarinin
dis ortam kosullarina bagl ¢alisma ve 1s1 pompasinin igerisinde gaz akigkani gibi faktorler sogutma

se¢iminde ¢ok 6nemli unsunlar arasindadir.

2.5. Yangin Algilama ve Sondiirme Sistemi

Islenen veri ve verdigi hizmetlere bagl olarak yatirim saglanan Sistem odalarinm 7/24 kesintisiz
calismasi diisliniildiigiinde, hizmetlerin aksamamasi ve verilerin korunumu gerekmektedir. Oldukca
yiiksek elektrik tiiketebilen bu odalarin risklerin indirgenmesi kaginilmazdir. Herhangi bir yangin
riskine kars1 yangin sondiirme sistemleri kurulmasi gerekmektedir. Glinlimiizde Sistem odalarinda gazl
yangin sondiirme sistemleri yaygin sekilde kullanilmaktadir. Olasi risk durumunda sondiirme ya da
bogma islemini yapacak olan bu gazlar tiiplerde basimgh sekilde muhafaza edildiginden sistemler gazli
yangin sondiirme sistemi olarak bilinmektedir. Bu sistemlerde sicaklik ve duman sensdrleri {izerinden
giinimiizde siklikla kullanllan FM200 veya Novec 1230 gazli yangin sondiirme sistemleri kontrol
edilebilmektedir. Bu gazli sistemin dogru calismasi i¢in oda gaz kacirmayacak sekilde izole olmalidir
oda icerisinde duvar, tavan ve zemin saft ve bosluklar1 kalmamalidir. Ayrica sondiirme gazinin olasi
tetiklemede 10-15 saniye igerisinde birden bosaltildigi hesaba katilmali ve iceride olusacak fiziksel

boguculuk ve basing nazarinda tedbirler alinmalidir. (Sekil 5) [12]

0 nozzle head

0 detector

@ control panel
@ FM-200 agents

Sekil 5. Yangin sondiirme sistemleri [2, 12]
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Her ne kadar sistem odalarinin kendine 6zel yangin algilama ve gazli yangin sondiirme sistemleri
yapilmis olsa da, sistem odalar1 haricen duman algilama sensorleri ile merkezi yangin ihbar sistemine
de baglanmali ve olas1 yangin sdndiirme durum ve talimatlar1 goze carpacak sekilde belirtilerek sistem

odasi1 olas1 miidahaleler nazarinda asilmalidir.

Yangina manuel miidahale i¢in yangin sondiirme tiiplerini uygun konumlara yerlestirilmesi Sistem
odasinin Yangin giivenligi acisindan da dnemlidir. Elektrik yanginlarinda sondiirme kapasitesine sahip
oda i¢i ve dis1, E tipi Kuru kimyevi Toz, Koptiklii ve Karbondioksit tiirli yangin sondiirme tiipleri ya da
en azindan elektrik cihazlara en az zarar1 verecek aerosol sOndiirme tiipleri Onceliklendirilerek

yellestirilmelidir [2].

2.6. Elektrik Enerjisi

Elektrik kesintisi sistem odalarindaki cihazlar i¢in 6nemli risk grubuna girmektedir. Sistem odasi
tasariminda; enerjinin siirekliligi ve yedekligin saglanmasi gerekmektedir. Sistem Odasinin / Veri
Merkezinin kullanacagi enerji miktarina gore elektrik hattinin Oncesinde ayarlanmasi, trafolarin
kapasitesinin buna gore segilmesi ve mevcut enerji ihtiyag analizi diistiniilmelidir. Trafo kapasitesi yahut
enerji kapasitesi yeterli degilse biiyiime katsayisi hesaplanarak Veri Merkezi kapasitesine gore trafo ve
enerji hatlari. planlanmalidir. Otomatik gegisli trafolarin olmasi ve bu trafolarin ve bire bir yedekli
olmasi, enerjide trafo nedeniyle olusan kesintilerin yedekliligini saglayacaktir [15]. Enerji stirekliligi
noktasinda sunucularda, storagelerde, yedekleme iinitelerinde, switch ve routerlarda ve diger sistem
odasinda c¢alismasi gereken cihazlarda mevcut c¢ektigi enerjinin ihtiyaca uygun, sebekedeki
dalgalanmalarin1 6nleyecek regiilatorli kesintisiz giic kaynaklarinda beslenmesi gerekmektedir. Tabi,
sistemlerin kritiklik durumuna ve ekonomiye bagl olarak jeneratér kurulumu yapilmalidir. [12] Ve
yedekli enerji dagitimlari i¢in Statik Transfer Anahtar1 (STS) ya da Otomatik Trasfer Anahtar1 (ATS)
enerjinin konum ve dagitimima bagli olarak diistintilmelidir. Statik Transfer Anahtar1 ve Otomatik
Transfer Anahtarlar1 enerji kaynagi ile yedek enerji kaynagi arasinda enerji dnceligine gore enerji veren
salt malzemeleridir. Bu salt malzemeleri 1. Enerji Hattinda enerjisi olmadig: takdirde, 2. Enerji Hattinda
enerji varsa enerjiyi STS’lerde miimkiin oldugu kadar kesintisiz (10 ms - 20 ms seviyesinde) ATS’lerde
Ozel bir ayar1 yoksa 1-2 sn civarinda enerji gegisini saglar ve bu sekilde ¢ikis enerjisi stirekliligi devam
eder. ATS’ler STS’lere gore daha ekonomik ve tristor anahtarli elemani barindirmayan daha kiiciik salt
malzemeleridir. Genelde ATS’ler jeneratdr ve trafo hat yedeklemelerinde tercih edilirken, Sistem odasi
gibi kritik yiiklerde UPS’lerin yedeklemeleri gibi daha kritik durumlarda STS’ler bir UPS hattindan
diger UPS hattina enerji gegisi yapmasi i¢in tercih edilebilen, enerjinin kesintisiz gecisini miimkiin kilan
enerji anahtarlama tniteleridir. STS’ler yapilar1 yapilari nispeten biiyiik elektrik panosu ya da kesintisiz

gii¢ kaynagi goriinlimiinde triinlerdir [2].
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Enerji nakil hat kablolar1 toplam enerji miktar1 géz 6niine alinarak diistiniilmelidir. Enerji nakil hatlari
manyetiklik alan olusturdugundan dolayr network cihazlarinin kablolarindan uzak bir bolgeye
kaydirilmasi ya da yapilmasi da atlanmamalidir. Burada kablo tipi ve kalinlig1 sistemlerin maksimum

kapasitesi nazarinda dikkate alinarak secilmelidir.

Topraklama sistem odalarinda ciddi seviyede 6nemli diger bir Enerji unsudur. Ve normal standartlarda
kabul edilebilen 5 ohm direnglik degerden ziyade diisiiriilmesinin sistem odas1 6nceliginde diisiiniilmesi
gereklidir. Topraklamada alinacak 6nlem; kacak akim sigortalarinin 6zellikle atmamasi noktasinda 1
ohm degerin altinda olacak sekilde ve notr toprak arasi voltajin 2 Volt {izerine ¢ikmayacak sekilde
tedbirlerin alinmasi saglanmalidir. Topraklama uygun yapilmazsa bilisim malzemeleri ve UPS, STS gibi

cihazlarin igindeki devreler statik elektrikle yiiklenerek arizalanabilmektedir [1, 2, 12, 13].

Elektrik ve sogutma sistemlerinde olusabilecek herhangi bir ariza durumunda sistemin igleyisinin devam
edebilmesi icin elektrik bilesenleri ve sogutma tniteleri yedekli olarak tesis edilir. Kritik bilisim
donanimlarinin kesintisiz gii¢ kaynaklariin enerji dagitiminda A ve B hat dinamigi olusturulmali ve bu
donanimlarin miimkiin mertebe iki enerji girisi hem A hem de B enerji dagitimina baglanmalidir.
Sistemlerdeki N+1 enerji ve sogutma yedekliligi saglanmak i¢in bu diizenleme yapilmaktadir. Enerji
kullanim1 veri merkezi i¢inde ana konulardan biridir. Gig¢ kullanimi birka¢ sunucu ile KW’lar

mertebesinde olabilecegi gibi MW’lar seviyesinde devasa tesislerde mevcuttur.

Veri merkezlerindeki giic miktarmin takip edilmesi, sogutma tinitelerinin sogutma kapasitelerinin takip
edilen gii¢ miktarlarinin tizerinde olmasi saglanmalidir [2]. Elektrik kesilmesinde sistem odasinda
bulunan cihazlar (bilgisayar ile network) en az 15 dakika enerji ile beslemesi saglanacak sekilde bir alt
yapi diisiinlilmelidir. Ve bu tasarimda sistem odasi, elektrik kablolar1 ve data kablolar1 yanmaya karsi

dayanikli kablolardan olusturulmalidir [14].

2.7. Tier Standartlar
Diinya ¢apinda kabul géren Uptime Enstitiistiniin hazirladigi standartlar veri merkezi i¢in olusturulacak
enerji altyapisinin tasarimmda 6nemlidir [15]. Veri merkezlerinin alt yapi1 gereksinimlerini siniflamak

amaciyla Tier standartlar1 olusturulmustur. Tier seviyesi yiikseldikg¢e kullanilabilirlik de artmaktadir [2].
* Tier-1, 1960 yilinda ortaya ¢ikan tier standartidir. Veri merkezleri igin kesintisiz enerjinin dnemi
bildirilmistir. 10 dk’dan daha fazla silirede enerji kesintisine 6nlemi olmadigi i¢in dezavantaj

sayilmaktadir [2].

* Tier-2, 1970 yilinda ¢ikarilmistir. Enerji ve sogutma sistemlerinin tamami olmasa da bir kisminda

yedeklilik mevcuttur ve 24 saatlik enerji kesintisine dayanabilmektedir [2].
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* Tier-3, 1990'larin basinda ortaya ¢ikarilmustir. Yedek elektrik sebekesi igerir ve 72 saatlik enerji

kesintisine dayanabilmektedir [2].

* Tier-4'te 1994’de ortaya c¢ikara glinimiize kadar gelen standarttir. Biitiin Tier-3 Kriterleri
saglamaktadir. 96 saatlik enerji kesintisine dayanabilmektedir. Tier-4 seviyesi kritik gorevlerde

kullanilan bilgisayar sistemlerinde kullanilmaktadir [2].

Bilgisayar sistemlerinin ¢ift elektrik girigli olacagi Tier-4’te ongorilmistiir. ANSI (American National
Standards Institute) tarafindan 2008 ve 2010 yilinda veri merkezleri standartlar1 giincellenmistir.

Sekil 6-9°da Tier standartlarinin sematik gosterimleri verilmistir [16]. Tier-1 temel altyap1 unsurlar yer

almaktadir. Ayn1 zamanda yedeksiz bir altyapidir (Sekil 6).

TIER 1

Jenerator

Mekanik Sistemler

Sogutma ve Kritik
Mekanik Sistemler

Sunucu, Storage, Network
BT Donanimlari

Sekil 6. Tier-1 (en diisiik seviye) alt yapisinin sematik gosterimi [16]

Enerji-iklimlendirme sistemleri Tier-2’de orta seviye altyapidir (Sekil 7) [16].
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TIER 2

Trafo Jenerator  Yedek Jenerator

N
N\
(X

— Imﬁ kanik Dag it l— Mekanik Sistemler

@‘ IPS Dadilin Sogutma ve Kritik
Mekanik Sistemler

=1 l Sunucu, Storage, Network
BT Donanimlari

Sekil 7. Tier-2 alt yapisinin sematik gosterimi [16]

Enerji ve iklimlendirme sistemleri Tier-3’te yedekli ¢alisarak donanim ve bakim ¢aligmalarinin sistemi

kapatmadan gergeklestirecegi yiiksek seviye altyapidir (Sekil 8) [16].

TIER 3

Trafo Jeneratér  Yedek Jenerator Trafo
R >
X0 o] Eomed QD
L 1
= o] = { > <
o 1
E B R tnane H Mekanik Sistemier H texani Dageen (D
LX] G T Mierani Sitomier @ [ 3 =i
[Sunucu, St “Network | [
" s Horairiar” | [ ==

Sekil 8. Tier-3 alt yapisinin sematik gosterimi [16]

Tier-4, uzun siireli kesintilere dayanikli ve (2N; aktif-aktif yedeklilik) bir yedegi olacak sekilde sunan

en yiiksek seviye altyapisidir [16].
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TIER 4
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Sekil 9. Tier-4 alt yapisinin sematik gésterimi [16]

3. TARTISMA VE SONUC

Veri merkezleri ve sistem odalar1 lizerine kapsamli bir Tiirtkce kaynaga denk gelinmemistir. Bu
bildirinin; kamu ve kuruluslarinin, sistem odalarina gereksinim duyan yerlerin bilgi teknolojilerine olan
ihtiyaglarini (veri saklama, paylasma ve sunumu) Tiirkiye nazarinda da dogru tercihlerle, saglikli veri
merkezleri saglamasi adina arastirilmis ve paylasilmistir. Veri merkezi i¢in konum belirlerken veya
mevcut veri merkezini degerlendirme siirecinde, ilgili konuma ait riskler ve ihtiyaclarin farkindalig
gdzetilmis, tasarim noktasinda kritik bilgiler dikkatle ele alinarak derlenmistir. Veri merkezi tesisinin
mimari, yapisal, elektrik ve mekanik miihendislik altyapilarinin detaylandirildigy, tesisin tiim altyapisina
ait 6zelliklerin net olarak belirlendigi detayl tasarim, proje ve tecriibe biitiinliigiiniin iistiinden geg¢ilerek,
detaylarin bir biri ile uyumu anlatilmaya ¢alisilmistir. Gliniimiizde ciddi bir 6neme sahip olan bilisim
sistemleri, gelecegimizin gelisen biligsim teknolojileri ve dijitalleserek gelisen bilginin kritik dneminin
giin gectikce artmasi etkeniyle; veri merkezlerinin daha ciddi seviyeli altyapi, enerji, risk degerlendirme
stireclerine ihtiyaci vardir. Ve bu durumun daha verimli, etkili ve korunakli olmasinin gerekliligi giin

gectikge artmaktadir.
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In Silico ADME-Toxicity Study of Some Compounds Presented Antibacterial Activity in
a Previous work
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Abstract-

Discriminate of new antibacterial therapeutic agents is currently under research, due to the detrimental effects of
germs on public health and their antibiotics resistance. This work falls under the same frame, and considered as a
continuation of a previous one which identified three compounds oxalic acid, oxamic acid, and tartronic acid as
new inhibitors of bacterial enzyme UDP-N-Acetylglucosamine Enolpyruvyl Transferase by a molecular docking
study, and exhibited their antibacterial activity against some bacteria. The present study aims to evaluate the
pharmacokinetic and toxicity of the three compounds by two servers SwissADME and PreADMET. Our results
revealed that they were compliant with absorption-distribution-metabolism-elimination criteria, as well as they
were predicted to be non carcinogenic for mouse and had low risk of toxicity toward cardiac cells. Thus, this we

encourage to optimize their efficiency in further in vivo testing.

Keywords: UDP-N-Acetylglucosamine Enolpyruvyl Transferase, pharmacokinetic, toxicity, SwissADME,
PreADMET.

CONFERENCE BOOK ISBN: 978-605-71828-2-1 www.educonferences.org Page | 106



http://www.educonferences.org/

o,
o

D

WWRDEMI

ICHEAS 1st International Conference On Applied Sciences July 23-24, 2022 / Izmir

. DERGI.
o £ e,),

Hrygmnet

Material Concepts and Processing Methods for Electrical Insulation

R. Sekula

ABB Corporate Research Center, Poland
Abstract:

Epoxy composites are broadly used as an electrical insulation for the high voltage applications
since only such materials can fulfill particular mechanical, thermal, and dielectric requirements.
However, properties of the final product are strongly dependent on proper manufacturing
process with minimized material failures, as too large shrinkage, voids and cracks. Therefore,
application of proper materials (epoxy, hardener, and filler) and process parameters (mold
temperature, filling time, filling velocity, initial temperature of internal parts, gelation time), as
well as design and geometric parameters are essential features for final quality of the produced
components. In this paper, an approach for three-dimensional modeling of all molding stages,
namely filling, curing and post-curing is presented. The reactive molding simulation tool is
based on a commercial CFD package, and include dedicated models describing viscosity and
reaction kinetics that have been successfully implemented to simulate the reactive nature of the
system with exothermic effect. Also a dedicated simulation procedure for stress and shrinkage
calculations, as well as simulation results are presented in the paper. Second part of the paper
is dedicated to recent developments on formulations of functional composites for electrical
insulation applications, focusing on thermally conductive materials. Concepts based on filler
modifications for epoxy electrical composites have been presented, including the results of the
obtained properties. Finally, having in mind tough environmental regulations, in addition to
current process and design aspects, an approach for product re-design has been presented
focusing on replacement of epoxy material with the thermoplastic one. Such “design-for-
recycling” method is one of new directions associated with development of new material and
processing concepts of electrical products and brings a lot of additional research challenges.
For that, one of the successful products has been presented to illustrate the presented
methodology.

Keywords: Curing, epoxy insulation, numerical simulations, recycling.
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Performance Assessment of Carbon Nano Tube Based Cutting Fluid in Machining
Process

Alluru Gopala Krishna, Thella Babu Rao

University College of Engineering, Jawaharlal Nehru Technological University Kakinada,
India

Gudlavalleru College of Engineering , Seshadri Rao Knowledge Village , India
Abstract:

In machining, there is always a problem with heat generation and friction produced during the
process as they consequently affect tool wear and surface finish. An instant heat transfer
mechanism could protect the cutting tool edge and enhance the tool life by cooling the cutting
edge of the tool. In the present work, carbon nanotube (CNT) based nano-cutting fluid is
proposed for machining a hard-to-cut material. Tool wear and surface roughness are considered
for the evaluation of the nano-cutting fluid in turning process. The performance of nanocoolant
is assessed against the conventional coolant and dry machining conditions and it is observed
that the proposed nanocoolant has produced better performance than the conventional coolant.

Keywords: CNT based nanocoolant, turning, tool wear, surface roughness.

CONFERENCE BOOK ISBN: 978-605-71828-2-1 www.educonferences.org Page | 108


http://www.educonferences.org/
https://publications.waset.org/search?q=Alluru%20Gopala%20Krishna
https://publications.waset.org/search?q=Thella%20Babu%20Rao
https://publications.waset.org/search?q=CNT%20based%20nanocoolant
https://publications.waset.org/search?q=turning
https://publications.waset.org/search?q=tool%20wear
https://publications.waset.org/search?q=surface%20roughness.

. DERGI.
o 5&,_,,

o,
o

D

WWRDEMI

ICHEAS 1st International Conference On Applied Sciences July 23-24, 2022 / Izmir

Hrygmnet

An Implicit Methodology for the Numerical Modeling of Locally Inextensible Membranes

Aymen Laadhari

Department of Information Technology and Electrical Engineering, Swiss Federal Institute of
Technology Z'Uurich

Abstract:

We present in this paper a fully implicit finite element method tailored for the numerical
modeling of inextensible fluidic membranes in a surrounding Newtonian fluid. We consider a
highly simplified version of the Canham-Helfrich model for phospholipid membranes, in which
the bending force and spontaneous curvature are disregarded. The coupled problem is
formulated in a fully Eulerian framework and the membrane motion is tracked using the level
set method. The resulting nonlinear problem is solved by a Newton-Raphson strategy, featuring
a quadratic convergence behavior. A monolithic solver is implemented, and we report several
numerical experiments aimed at model validation and illustrating the accuracy of the proposed
method. We show that stability is maintained for significantly larger time steps with respect to
an explicit decoupling method.

Keywords: Finite element method, Newton method, level set, Navier-Stokes, inextensible
membrane, liquid drop.

CONFERENCE BOOK ISBN: 978-605-71828-2-1 www.educonferences.org Page | 109


http://www.educonferences.org/
https://publications.waset.org/search?q=Aymen%20Laadhari
https://publications.waset.org/search?q=Finite%20element%20method
https://publications.waset.org/search?q=Newton%20method
https://publications.waset.org/search?q=level%20set
https://publications.waset.org/search?q=Navier-Stokes
https://publications.waset.org/search?q=inextensible%20membrane
https://publications.waset.org/search?q=inextensible%20membrane
https://publications.waset.org/search?q=liquid%20drop.

. DERGI.
o £ e,)/

o,
o

D

WRDEM;
Hrygmnet

ICHEAS 1st International Conference On Applied Sciences July 23-24, 2022 / Izmir

Microstrip Patch Antenna Enhancement Techniques

Ahmad H. Abdelgwad

Department of Electrical Engineering, Faculty of Engineering, Fayoum University, Egypt

Abstract:

Microstrip patch antennas are widely used in many wireless communication applications
because of their various advantages such as light weight, compact size, inexpensive, ease of
fabrication and high reliability. However, narrow bandwidth and low gain are the major
drawbacks of microstrip antennas. The radiation properties of microstrip antenna is affected by
many designing factors like feeding techniques, manufacturing substrate, patch and ground
structure. This manuscript presents a review of the most popular gain and bandwidth
enhancement methods of microstrip antenna and reports a brief description of its feeding
techniques.

Keywords: Gain and bandwidth enhancement, slotted patch, parasitic patch, electromagnetic
band gap, defected ground, feeding techniques.
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Email Based Global Automation with Raspberry Pi and Control Circuit Module:
Development of Smart Home Application

Lochan Basyal

Department of Electronics and Communication Engineering, Amritsar College of Engineering and Technology,
Amritsar, Punjab, India

Abstract:

Global Automation is an emerging technology of today’s era and is based on Internet of Things
(1oT). Global automation deals with the controlling of electrical appliances throughout the
world. The fabrication of this system has been carried out with interfacing an electrical control
system module to Raspberry Pi. An electrical control system module includes a relay driver
mechanism through which appliances are controlled automatically in respective condition. In
this research project, one email ID has been assigned to Raspberry Pi, and the users from
different location having different email ID can mail to Raspberry Pi on assigned email address
“raspberrypilochan96@gmail.com” with subject heading “Device Control” with predefined
command on compose email line. Also, a notification regarding current working condition of
this system has been updated on respective user email ID. This approach is an innovative way
of implementing smart automation system through which a user can control their electrical
appliances like light, fan, television, refrigerator, etc. in their home with the use of email
facility. The development of this project helps to enhance the concept of smart home application
as well as industrial automation.

Keywords: Control circuit, email, global automation, internet of things, Raspberry Pi.
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Productivity Effect of Urea Deep Placement Technology: An Empirical Analysis from
Irrigation Rice Farmers in the Northern Region of Ghana

Shaibu Baanni Azumah, Ignatius Tindjina, Stella Obanyi, Tara N. Wood

gricultural Economist with the Feed the Future USAID-Ghana Agriculture Technology Transfer Project, International
Fertilizer Development Centre. Tamale, Ghana

ture USAID-Ghana Agriculture Technology Transfer Project, International Fertilizer Development Centre. Ghan

Future USAID-Ghana Agriculture Technology Transfer Project, International Fertilizer Development Centre. Tamale,
Ghana

Abstract:

This study examined the effect of Urea Deep Placement (UDP) technology on the output of
irrigated rice farmers in the northern region of Ghana. Multi-stage sampling technique was used
to select 142 rice farmers from the Golinga and Bontanga irrigation schemes, around Tamale.
A treatment effect model was estimated at two stages; firstly, to determine the factors that
influenced farmers’ decision to adopt the UDP technology and secondly, to determine the effect
of the adoption of the UDP technology on the output of rice farmers. The significant variables
that influenced rice farmers’ adoption of the UPD technology were sex of the farmer, land
ownership, off-farm activity, extension service, farmer group participation and training. The
results also revealed that farm size and the adoption of UDP technology significantly influenced
the output of rice farmers in the northern region of Ghana. In addition to the potential of the
technology to improve yields, it also presents an employment opportunity for women and youth,
who are engaged in the deep placement of Urea Super Granules (USG), as well as in the
transplantation of rice. It is recommended that the government of Ghana work closely with the
IFDC to embed the UDP technology in the national agricultural programmes and policies. The
study also recommends an effective collaboration between the government, through the
Ministry of Food and Agriculture (MoFA) and the International Fertilizer Development Center
(IFDC) to train agricultural extension agents on UDP technology in the rice producing areas of
the country.

Keywords: Northern Ghana, output, irrigation rice farmers, treatment effect model, urea deep
placement.
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Strategy in Controlling Rice-Field Conversion in Pangkep Regency, South Sulawesi,
Indonesia

INurliani, ?lda Rosada

12 Indonesian Moslem University

Abstract:

The national rice consumption keeps increasing along with raising income of the households
and the rapid growth of population. However, food availability, particularly rice, is limited.
Impacts of rice-field conversion have run cumulatively, as we can see on potential losses of rice
and crops production, as well as work opportunity that keeps increasing year-by-year.
Therefore, it requires policy recommendation to control rice-field conversion through
economic, social, and ecological approaches. The research was a survey method intended to:
(1) Identify internal factors; quality and productivity of the land as the cause of land conversion,
(2) Identify external factors of land conversion, value of the rice-field and the competitor’s land,
workforce absorption, and regulation, as well as (3) Formulate strategies in controlling rice-
field conversion. Population of the research was farmers who applied land conversion at
Pangkep Regency, South Sulawesi. Samples were determined using the incidental sampling
method. Data analysis used productivity analysis, land quality analysis, total economic value
analysis, and SWOT analysis. Results of the research showed that the quality of rice-field was
low as well as productivity of the grains (unhulled-rice). So that, average productivity of the
grains and quality of rice-field were low as well. Total economic value of rice-field was lower
than the economic value of the embankment. Workforce absorption value on rice-field was
higher than on the embankment. Strategies in controlling such rice-field conversion can be done
by increasing rice-field productivity, improving land quality, applying cultivation technique of
specific location, improving the irrigation lines, and socializing regulation and sanction about
the transfer of land use.

Keywords: Land conversion, quality of rice-field, land economic value, strategy in controlling.
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Comparative Analysis of Soil Enzyme Activities between Laurel-Leaved and
Cryptomeria japonica Forests

Ayuko Itsuki, Sachiyo Aburatani
Nara National College of Technology, Nara, Japan

Computational Biology Research Center, National Institute of Advanced Industrial Science and Technology,
Tokyo, Japan

Abstract:

Soil enzyme activities in Kasuga-yama Hill Primeval Forest (Nara, Japan) were examined to
determine levels of mineralization and metabolism. Samples were selected from the soil
surrounding laurel-leaved (Bg-1) and Carpinus japonica (Be-2 and Pw) trees for analysis.
Cellulase, B-xylosidase, and protease activities were higher in Bg.1 samples those in Bg-2
samples. These activity levels corresponded to the distribution of cellulose and hemicellulose
in the soil horizons. Cellulase, B-xylosidase, and chymotrypsin activities were higher in soil
from the Py, forest than in that from the Bg_; forest. The relationships between the soil enzymes
calculated by Spearman’s rank correlation indicate that the interactions between enzymes in
Bs-2 samples were more complex than those in Py samples.

Keywords: Comparative analysis, enzyme activities, forest soil, Spearman’s rank correlation.
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