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IMPORTANT, PLEASE READ CAREFULLY 
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• 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, 
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HALL: 1   SESSION: 1                     MODERATOR:         NAZİLƏ ABDULLAZADƏ 

 

SERHAT GÜNDOĞDU 

Okul Öncesi Öğretmenlerinin Dramatik Oyuna Karşı Bakış Açılarının 

İncelenmesi 

 

 

P. Ü. F. D, DOSENT 

SOLTAN HÜSEYNOĞLU 

 

 

Əhməd Cavad Yaradıcılığının Məktəbdə Öyrədilməsi 

 

EARL JONES G. MUICO 

JOHN BLAIR ADRIAN P. 

REQUINTO 

 

 

Assessing The Academic Performance Of Working Students During 

Pandemic 

 

NAZİLƏ ABDULLAZADƏ 

 

 

İfadəli Oxu Fənninin Tədrisində Vəzifələr Və Perspektivlər 

 

 

P. Ü. F. D, DOSENT 

SƏFƏRƏLİYEVA FƏRİDƏ 

AKİF QIZI 

 

 

İbtidai Siniflərdə Yazılışı Çətin Sözlər Üzərində İşin Təşkili Yolları 

 

AHMAD SALMAN 

 

Evaluating the Effectiveness of Electronic Response Systems in 

Technology-Oriented Classes 

 

 

MEHMET ŞİMŞİR 

ZEYNEP SEZER 

 

Endülüs İle İlgili Türkiye Cumhuriyeti Döneminde Tarih Alanında Yapılan 

Akademik Ve Müstakil Çalışmalar 

 

 

DOÇ. DR. 

YEGANE KURBET KIZI 

KAHRAMANOVA 

 

 

Ulutürkcəiın Hal Sistemində Yerlik Hal 
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HALL: 2   SESSION: 1                     MODERATOR:    P. Ü. F. D, DOSENT RAZİM MƏMMƏDOV 

 

P. Ü. F. D, DOSENT 

RAZİM MƏMMƏDOV 

 

 

Azərbaycan Poeziyasının Milli İftixarı – Bəxtiyar Vahabzadə 

 

DOSENT PƏRİXANIM 

SOLTANQIZI (Hüseynova) 

 

 

Bəxtiyar Vahabzadənin Publisistikasında Şəxsiyyətlər. 

 

F.Ü.F.D., BAŞ MÜƏLLIM 

QASIMOVA YEGANƏ 

NƏRİMAN QIZI 

 

 

 

İbrahim Bəy Musabəyovun Bədii Nəsri. 

 

DR. ÜLKER BAHŞİYEVA 
 

Bir öykü ustası olarak Ömer Seyfeddin 

 
 

MƏHƏRRƏMOVA ELMİRA 

 

 

Ədəbiyyat Dərslərində İnteqrasiya 

 
 

YRD. DOÇ. DR. KAMER 

ALHANOVA 

 

 

Türkiye ve Azerbaycan Romanlarında Öğretmen Karekterleri 

 

BAŞ MÜƏLLİM MEHDİYEVA 

MƏTANƏT BAHADUR QIZI 

 

 

Dahi Şair İmadəddin Nəsımı 

 

BİLAL HƏSƏNLİ 

 

 

Ədəbiyyat Dərslərində İnklüziv Təlim İmkanları 

 

ASSIST. PROF. EĞİLMEZ D. 

BURCU 

ASSIST. PROF. GÜRSOY A. 

ÖZGÜR 

 

 

 

Political Dialogue in the Novels of Ursula Le Guin. 
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HALL: 3   SESSION: 1                     MODERATOR:          PROF. DR, AHMET ŞAHİNÖZ 

 

DOÇ. DR. ŞENARAS EREN 

ARZU 

ÖĞR. GÖR. DR.İNANÇ ŞAHİN 

DR. ÖĞRENCİSİ ŞENARAS 

ONUR MESUT 

 

 

 

 

 

Depolama Yeri Atama Problemi için Dal ve Sınır Algoritması 

 

ARŞ. GÖR. DR. TÜRKER 

TEKER 

 

 

Association Effect on Meme Coin Price Movements 

 

RESS. ASSIST.KAAN 

YİĞENOĞLU 

 

Applying The Theory Of Planned Behavior In Assessments Of 

Consumers’ Intentions Towards To Green Consumption 

 

 

RESS. ASSIST.KAAN 

YİĞENOĞLU 

 

 

Zero-Covid Policy And Foreign Investments In China 

 

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 ŞAHİNÖZ 

 

Hangi Sürdürülebilir Kalkınma? 
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HALL: 4   SESSION: 1                     MODERATOR:          PROF. DR. SÜREYYA YIĞIT 

 

PROF. DR. SÜREYYA YIĞIT 

 

 

Volatile Neighbourhood Relations: Germany and Poland From War To 

Peace 

 

EMEL ÇOKOĞULLAR 

 

“Yeni İslamcı Kadınlar”: Adalet-İnsanlık Onuru ve Özgürlük 

Tartışmalarına Farklı Bir Bakış 

 

 

RESEARCHER ZULFIYYA 

JALILOVA 

 

 

Historical-architectural monuments of Nardaran (Baku city) 

HURİYE ÇINARER, 

 

 

Kapadokya Bölgesi’nde Nazar İnancı ve Uygulamaları 

 

F. Ü. F. D., TƏRANƏ 

NAĞIYEVA 

 

 

Lüləkəran Kənd Hidronimlərinin Semantik-Struktur Xüsusiyyətləri 

 

HƏSƏNOVA KÖNÜL 

 

 

Qarabağ Laylalarında Frazeologizmlər 

 

GÖKÇE AYSUN KILIÇ 

 

MaxErnst’in Frotaj Tekniğini Kullanımı Ve Günümüz Sanatında 

Yansımaları 

 

 

NAGWA SOLIMAN 

Patriarchy and Gender Discrimination as seen in the Novels of Ahdaf 

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 ƏSGƏROVA AFAQ MƏMMƏD QIZI 

 

DOSENT 

ŞÖHRƏT NÜSRƏT QIZI 

MƏMMƏDOVA 

 

 

 

Azərbaycan Uşaq Ədəbiyyatında Folklor Bədii Yaradıcılığın Qaynagı 

Kimi 

 

DOC. DC. ƏNVƏR ABBASOV 

FİDAN KƏRİMOVA 

 

 

Azərbaycan Dılı Təlımının Nəticəyönlü Məzmununun 

Yaradılması Yeni Paradiqma Kimi 

 

DOÇ. DR. KƏMALƏ 

QULİYEVA 

ASİM İBRAHİMOV 

 

 

Azərbaycanın Böyük Oğlu - Nəriman Nərimanov 

MƏMMƏDOVA 

ƏSMƏTXANIM BƏYƏHMƏD 

QIZI 

Nizami Məsnəvilərində “Karlaşma” Fonetik Hadisəsinin Təzahürü 

 

F.Ü.F.D. DOSENT RƏHİLƏ 

HÜMMƏTOVA 

 

 

İsmin Hallarının Qoşmalarla İşlənməsinə Dair 

 

F. Ü. F. D, DOSENT 

SEVİNC SADIQOVA 

 

 

Qərbi Azərbaycan Şivələrində Ədəbi Dilin Arxaik Qrammatik Vahidləri 

 

DOSENT ƏSGƏROVA AFAQ 

MƏMMƏD QIZI 

 

 

Azərbaycan Türkiyə Sufi Ədəbiyyatının Dil-Üslub Xüsusiyyətləri 

 

ARZU KARİMOVA 

 

 

Tataristan Cumhuriyeti Dil Politikası 

 

NƏSİROVA FİDAN YAQUB 

QIZI 

Şəhram Şəfii Yaradıcılığına Bir Baxış Və Ya Sözün Düzü, Sözün Düzü 
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HALL: 6  SESSION: 1                  MODERATOR:    NUNTAPORN AUKKANIT 

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 Broiler Line 

 
AMIR SABER GHARAMALEKI, 

BEITOLLAH ALIPOUR 
ZEINAB FAGHFOORI 

AHMAD 
YARIKHOSROUSHAHI 

 

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 

 
KUBRA SAYIN 

DERYA ARSLAN 
 

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

 
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 
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HALL: 1   SESSION: 2                  MODERATOR:    P.Ü.F.D. BALAYEVA SALEHOVA GÜLARƏ 

 

SEÇİL YILDIZ 

 

Okul Öncesi Dönem Çocuklarının Ebeveynlerinin Çocuklarıyla 

Oynadıkları Oyunların Ve Oyuncakların Çocuklarının Cinsiyetleri 

Bağlamında İncelenmesi 

 

 

DOS.ƏSMƏT İDRİS QIZI 

İSMAYILXANOVA 

 

Xüsusi İstedada Malik Məktəblilərin Peşə Seçməyə  Azırlanması İşinin 

Təşkili 

 

 

BALAYEVA PÜSTƏXANIM 

 

Məktəbin İdarə Edilməsində Kollegial Orqanların İşinin Planlaşdırılması 

 

 

AYTƏN HEYBƏTOVA 

 

İfadəli Oxudan Laborator Məşğələlərində Qruplarla İşin Təşkili 

 

 

SƏRDAROVA MEHRIBAN 

NAĞI QIZI 

 

 

Tədqiqata Əsaslanan Təhsilin Yeni Məzmunlu Təhsildə Yeri. 

 

 

P.Ü.F.D. BALAYEVA 

SALEHOVA GÜLARƏ 

 

 

XXI Əsrdə Təhsilin İnkişafinin Əsas İstiqamətləri 

 

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. Ö. QIZI 

 

 

ALAYUNT N.Ö. 

TAHIROĞLU V. 

 

 

Overview of Application Areas of The High Performance Liquid 

Chromatography (HPLC) Method (HPLC in applied sciences) 

 

Abdullah SARMAN 

 

Using Virtual Reality as a Digital Technology in Pediatric Nursing 

Education 

 

 

TAHIROĞLU V.  

ALAYUNT N.Ö. 

 

 

Overview of Application Areas of The Enzyme-Linked Immunosorbent 

Assay (Elisa) Method (ELISA in applied sciences) 

 

GULIYEV RUSLAN 

HUSEYNZADA ALAKBAR 

DEMIRALP MUSTAFA 

 HASANOVA ULVIYYA 

 

 

Biological Study Of A New Azomethine And Its Ensemble With Silver 

Nanoparticles 

 

GÜL CANAN 

 MADRAN SERRA 

 NEZGITLI ELİF İREM 

 ÖZTÜRK BEYZANUR 

 ASGERLI GÜNEL 

 KUTBAYGÖNÜL 

ŞIMŞEK MERYEM 

ÖZENOĞLU ALİYE 

 

 

 

 

Hastane Çalışanlarında İş Stresinin Diyet Kalitesi Ve Duygusal Yeme  

Üzerine Etkisi 

 

NEZGITLI ELİF İREM 

 ÖZENOĞLU ALİYE 

 

 

Besin Seçimine Etki Eden Psikososyal Stresörler  
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ADEREMI TIMOTHY ADELEYE 

SOLOMON TOSIN OKESHINA  

OJO SEGUN SAMSON                              

KEHINDE.H. MOBERUAGBA  

OLUDARE O. OSIBOYE 

 

 

 

Applications of Lignocellulosic Derived Adsorbent (LDA) for the  

Remediation of Pharmaceutical Pollutants 

 

ADEREMI TIMOTHY ADELEYE 

SOLOMON TOSIN OKESHINA  

OJO SEGUN SAMSON                              

KEHINDE.H. MOBERUAGBA  

OLUDARE O. OSIBOYE 

 

 

 

A Mini-Review On The Efficient Biomedical Applications Of Gold 

Derived Nanoparticles 

 

RUKIYE ASLAN  

EBRAR YALTAGİL 

 

 

Determining the Level of Knowledge and Awareness about Human 

Papilloma Virus (HPV) Infection and HPV Vaccine: The Sample of 

Health Personnel Candidates 

 

 

SEZER GÖYCINCIK 

HATİCE DANAHALİLOĞLU 

 

 

Antioxidant and Antibacterial Activities of Salen-type Schiff Base and 

Metal Complexes 

 

TAHMAS KAHYAOĞLU D 

 YILDIZ H 

 

 

The Composition of Lavender Essential Oil: The Case of Kastamonu 

 

DR. K. R. PADMA 

K. R.DON 

 

 

Synergistic Effect of Silver nanoparticle Coated on Moringa Oleifera Leaves 

Extract Modulates Oncogenes: An Investigational Update 
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KERVANCI S. 

AKAY F. 

 

 

Manually Setting LSTM Hyperparameters for Bitcoin Price Prediction 

 

PROF. DR. MEMET ŞAHİN 

DR. ABDULLAH KARGIN  

KÜBRA DOĞAN 

 

 

Neutrosophic Quintuple Numbers And Set Valued Neutrosophic 

Quintuple Numbers 

 

PROF. DR. MEMET ŞAHİN 

DR. ABDULLAH KARGIN  

AHMET OMAR 

 

 

Pythagorean Neutrosophic Quadruple Numbers And Set Valued 

Pythagorean Neutrosophic Quadruple Numbers 

 

SELAHATTIN KILINÇ 

 

 

Ring Of -Continuous Functions 

 

MEHMET TANER YOLCU 

 ALTUĞ AŞKIN 

DENIZ İLKDOĞMUŞ 

NIHAL ARI KORKUSUZ, 

MEHMET EMIN KORKUSUZ 

 

 

 

XYS-Y Axis Slider Mount Tip Kartezyen Robot Prototipinin  

Geliştirilmesi 

 

JALE EMRE 

 SANEM YILDIZ 

 NIHAL ARI KORKUSUZ 

MEHMET EMIN KORKUSUZ 

 

 

 

Edremit Çeşidi Sofralık Siyah Zeytinin 60-Co Gamma Işını ile Işınlanması 

Sonucu Kalite Bakımından Değerlendirilmesi 

 

EROĞLU M.  

ÜNAL M.  

KOÇYIĞIT S. 

 KAZAN H. 

 

 

Aynı Çapta Farklı Malzeme Kullanılarak Cıvata-Somun Bağlantılarında 

Meydana Gelen Gerilmelerin Sonlu Elemanlar Analizi ile İncelenmesi 
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NACİ BÜYÜKKARACIĞAN Use of Fuzzy Logic Method in Flood Risk Management 

NACİ BÜYÜKKARACIĞAN Modeling of Construction Project Risk Management With Fuzzy Logic 

Method 

 

TUBA DEMİREL  

KEMAL ŞAHIN TUNÇEL 

İSMAIL KARACAN 

 

Termal Stabilizasyon İşleminde Amonyum Bromür Ve Para- 

Benzekinon Malzemelerin Pan Öncül Lifleri Üzerinde Karbon Lif 

Üretimindeki Hızlandırıcı Etkisi 

 

S.I. ISMAYILOVA,  

A.E. HUSEYNZADA,  

U.A. HASANOVA,  

N. YUSUBOV,  

V. ISMAYILOV,  

N. GULIYEVA 

 

Synthesis Of New 3,5-Dibromosalicylaldehyde Based Azomethines And 

Their Modification With Silver Nanoparticles 
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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  

 

1Abtehal Y. Anaas, 2Mohd. Nazmi Bin Abd. Manap 

1,2 Islamic 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 μ-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 -20ºC 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: CAPNl, 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 

 
1Amir Saber Gharamaleki, 2Beitollah Alipour, 3Zeinab Faghfoori, 4Ahmad 

YariKhosroushahi 

 
1,2,3,4 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 

 

1Khairul Bariah Sulaiman, 2Tajul Aris Yang 

1Malaysian 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 

1,2 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% WWF 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 

1Mamta Kumari, 2Shashi Jain 

1Assistant 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 

 

1Ashraf S. Hakim, 2Randa M. Alarousy 

1National Research Centre 33 Al Behous, Ad Doqi, 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 

 

1Dewi Fatmaningrum, 1Ade 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) 

 
1*Alayunt NÖ , 2Tahiroğlu V 

 

                                              1 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). 

 

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 µm 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 μm 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 t0 or tM. The volume of solvent 

spent during these times is also defined as the dead volume. The symbolic representation of 

dead volume is v0 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). 

 

 

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) [(α-1) / α] [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 

et al., 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). 
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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 kits 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 Cu2+) 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 Cu2+ 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 Cu3(PO4)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), H2O2 (14), small organic molecules (10), even 

bacterial (for example, Escherichia coli) (2), as well as to improve the interaction ability of 

compounds. 

4.ELISA TYPES 

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 IX, 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. 
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Özet- Stres, psikolojik veya fiziksel bir etkiye uyum sağlayabilmek için bireyin ruhen ve 

bedenen tepki göstermesi olarak tanımlanır. Kronik psikolojik stres, obezite, metabolik 

sendrom, tip 2 diyabet, kardiyovasküler hastalık, migren, erken ölüm, inme ve Alzheimer 

Hastalığı gibi yaşlanmaya bağlı hastalıkların yanı sıra depresyon ve anksiyete dahil birçok 

ruhsal hastalık riskini de artırmaktadır. Psikolojik stresin sağlık üzerindeki olumsuz etkileri, 

sağlıksız besin tercihlerinin yapıldığı bir diyete çevresel stres faktörlerinin eklenmesiyle daha 

da şiddetlenmektedir. Bu çalışmada, psikososyal stresörlere maruz kalmasının besin seçimi 

üzerine etkilerine ilişkin literatür bilgilerinin derlenmesi amaçlanmıştır. Dünya Sağlık 

Örgütü’ne göre sağlık, hastalıklardan korunma ile birlikte bireyin fiziksel, sosyal ve ruhsal 

açıdan iyi olması olarak tanımlanmıştır. Bireylerin besin tercihleri fizyolojik, psikolojik, 

çevresel ve sosyokültürel faktörler başta olmak üzere birçok etmen ile şekillenerek değişiklik 

göstermektedir. Erkekler stres altında sıcak, doyurucu, yemekle ilgili yiyecekleri (biftek, güveç 

ve çorba) tercih ederken, kadınlar atıştırmalık yiyecekleri (dondurma ve çikolata) tercih 

etmektedir. Genel eğilim, strese maruz kalan bireylerin sağlıklı besin gruplarının, doymuş yağ 

oranı düşük gıdaların tüketimini azalttığı ve sağlıksız yağ oranı yüksek gıdaların alımını tercih 

ettiği yönündedir. İnsanların stres altında iken, normalde kaçınılan gıdaları daha fazla 

tükettikleri bildirilmiştir. Stresin etkilerinin incelendiği yeme çalışmalarında, fastfood veya 

paketli yiyecekler gibi şeker oranı yüksek besinlerin ve doymuş yağ oranı fazla olan hayvansal 

kaynaklı besinlerin tercih edildiği gözlemlenmiştir. Çeşitli nedenlerden kaynaklanan stresin 

bireylerin besin tercihlerine etki edebildiği, kadın ve erkeklerde bu etkilerin farklı şekillerde ve 

düzeylerde olabildiği, stresin kontrol altına alınmasında ve etkilerinin azaltılmasında çeşitli 

beslenme müdahalelerinin uygulanabileceği belirlenmiştir. 

 

Anahtar Kelimeler: stres; besin seçimi; şeker; doymuş yağ; sağlık 
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Özet: Beslenme, biyolojik gerekliliğinin yanı sıra sosyal ve psikolojik açıdan da önemli bir 

gereksinmedir. Bireyler öfkelendiklerinde ya da kendilerini baskı altında hissettiklerinde 

normalden daha fazla yiyecek tüketebilirler. Benzer şekilde, heyecanlı ya da aşırı stresli 

koşullarda hiç yemek yenmemesi, duygusal faktörlerin yemek yeme üzerinde bıraktığı 

etkilerdendir. Duygusal yeme (emotional eating), olumsuz duygulara tepki olarak gelişen aşırı 

yeme eğilimini anlatan bir yeme davranışı olup duygu durumunun kontrolü için besinlerin 

kullanılmasını ifade eder. Duygusal yemeyi stres, depresyon, ebeveyn modellemesi, öfke, can 

sıkıntısı ve mutluluk gibi değişkenler etkileyebilmektedir. Olumsuz duygularla baş etme çabası 

olarak gözlenen bu aşırı yeme tepkisinin obez bireylerde, yeme bozukluğu olan kadınlarda ve 

normal kilolu olup da diyet yapan kişilerde yaygın olduğu bilinmektedir. Duygusal yeme 

davranışının yalnızlık, depresyon, anksiyete, stres gibi durumlarda artış gösterdiği 

bilinmektedir. Stres, kaynağı ne olursa olsun, bir yandan bireylerin mental sağlığını etkilerken 

bir yandan da beslenme tutum ve davranışlarını, diyet kalitesini etkileyerek bütünüyle sağlığını 

bozabilmektedir. Hastane çalışanları, zorlu çalışma koşulları yanında insan sağlığı 

sorumluluğunu taşıdıkları için iş stresi yüksek meslek gruplarından sayılabilir. Bu nedenle, bu 

çalışmada hastane çalışanlarında iş stresinin duygusal yeme tutumları ve diyet kalitesine 

etkisinin araştırılması amaçlanmıştır. 

 

Çalışma, İstinye Üniversite Medical Park Hastanesi çalışanları üzerinde yürütülmüştür. 

Çalışmada veri toplama araçları olarak kişisel bilgi formu, Duygusal Yeme Ölçeği (DYÖ), İş 

Stresi Ölçeği, Akdeniz Diyeti Kalite İndeksi (KID-MED) kullanılmıştır. Veriler IBM SPSS 22 

istatistik paket programında bağımsız gruplar t-testi, tek yönlü ANOVA ve korelasyon testleri 

ile analiz edilmiştir. Tüm analizler 0,05 anlamlılık düzeyine yöre yorumlanmıştır. 

Çalışmaya yaş ortalaması 34,26±11,50 yıl olan 112 erkek (%41,2), 160 kadın (%58,8) olmak 

üzere toplam 272 gönüllü katılmıştır. BKİ değerlerinin ortalaması ise 24,08±4,41 kg/m2’dir. 

Duygusal yeme ölçeği puanına göre tüm katılımcıların sadece %28,3’ü duygusal olmayan 

yiyici grubuna girerken diğerleri düşük duygusal yiyici (%46,3), duygusal yiyici (%32,4) ve 

çok duygusal yiyici (%6,6) grubunu oluşturmuştur. Sadece gündüz çalışan katılımcıların DYÖ 

puanının, vardiyalı çalışan katılımcılara göre anlamlı olarak daha düşük olduğu bulunmuştur 

(p<0.05). BKİ ile DYÖ puanı arasındaki pozitif yönde ve anlamlı bir korelasyon (p<0,001) 

saptanmıştır. KID-MED puanına göre katılımcıların %27,6’sı çok düşük diyet kalitesine sahip 

iken, %46,3’ü geliştirilmesi gereken düzeyde bir diyet kalitesine sahip bulunmuştur. İş Yükü 

puanı ile DYÖ puanı, alt ölçeklerden Karar Serbestliği ile DYÖ puanı ve Sosyal Destek puanı 
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ile DYÖ puanı arasında anlamlı negatif korelasyon saptanmıştır. Ayrıca, sadece gündüz çalışan 

katılımcıların iş stresi puanlarının diğer katılımcılardan anlamlı olarak daha düşük olduğu 

görülmüştür. 

Bulgular, sağlık çalışanlarında iş stresinin duygusal yeme ve diyet kalitesi üzerindeki olumsuz 

etkilerini destekler niteliktedir. Bu durum, sağlık çalışanlarında fiziksel ve mental sağlık 

üzerine bozucu etkilere yol açarken iş kalitesini de olumsuz yönde etkilemesi olasıdır. Stres 

karşısında yemeğe yönelmek yerine daha uyumlu baş etme becerileri kazandırmasına yönelik 

çalışmalar önerilebilir. 

Anahtar kelimeler: hastane çalışanları; iş stresi; diyet kalitesi; duygusal yeme 
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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 % 

Gender 
Women 

Men 

116 

109 

51,6 

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 

information about sexually 

transmitted diseases? 

What is your source 

of information 

about HPV? 

What is your source of 

information about the 

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 60,8 10 4,6 3 1,4 

 Social Media Platforms 52 24,0 39 18,0 17 7,8 

Circle of Friends-Family 12 5,5 - - 4 1,8 

Health Institutions 

(Pharmacy, Health Center, 

Hospital) 

7 3,2 - - 6 2,8 

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 % 

 I 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 44,2 

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 

I 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 Akyüz (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 Özdemir 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  
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Abstract- 2-Aminobenzylamine based unsymmetrical salen type Schiff base and its Cu(II), Ni(II),Co(II)  and  

Fe(III)  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 
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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 smaller than 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 
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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 𝜎-ideal if it closed under countable union operations. 

(𝑋, 𝜏1), (𝑌, 𝜏2) are two topological spaces and 𝐼 an ideal of subsets of 𝑋. A mapping 

𝑓: (𝑋, 𝜏1, 𝐼) → (𝑌, 𝜏2) is called  𝐼∆ -continuous, if for every 𝑉 ∈ 𝜏2 there exist 𝑈 ∈ 𝜏1, 𝐴, 𝐵 ∈ 𝐼 

such that (𝑈 − 𝑓−1(𝑉)) ∪ (𝑓−1(𝑉) − U) ∈ 𝐼. Every continuous function is I-continuous, but 

the opposite is not always true. If 𝑌 = ℝ and 𝜏2 = 𝜏𝑠𝑡𝑑 are chosen, it has been shown that 𝐼∆-

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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Özet- Sanayi ve fabrikalar her geçen gün verimliliklerini arttırmakta ve gelişen teknoloji ile birlikte kendilerini ve üretim 

sistemlerini yenilemekte zamanla otomasyon ağına katılmaktadırlar. Bu değişim ve gelişim Endüstri 4.0 veya Sanayi 4.0 

olarak adlandırılmaktadır. Kısa bir zamanda birçok üretim tesisinin kendini yenileyerek Endüstri 4.0 standartlarında 

üretim yapacağı düşünülmektedir. Belirlenen standartlara uygun olarak geliştirilen endüstriyel uygulamalar ile insan 

gücüne yardımcı veya insan gücüne ihtiyaç duyulmadan üretimin geliştirilmesi sağlanması amaçlanmaktadır. Üretim 

otomasyonunda sıkça kullanılan sistemlerden birisi de iki ve üç boyutlu hareket edebilen robotik sistemlerdir. Çalışmada 

x-ekseni ve y-ekseninde tam hareket serbestisine sahip olmasına karşın, z ekseninde sınırlı harekete sahip XYS-Y axis 

slider mount tip kartezyen robotun üretilmesi ve üretilen prototipin farklı kullanım alanlarına uygun olarak mekanik ve 

yazılımsal anlamda geliştirilmesi amaçlanmıştır. Çalışmada öncelikle XYS-Y axis slider mount tip kartezyen robot 

geliştirilmiş ve daha sonra kontrolün sağlanması için yazılımsal çalışmalar yapılmıştır.  Bu aşamada doğrudan motor 

kontrolü ve bilgisayar destekli üretimde bir standart olan gcode komutları ile çalışması test edilmiştir. Çalışmanın 

geliştirilmesinde Hynes ve diğerleri tarafından 2011 yılında geliştirilen “Mühendislik Tasarım Süreci” kullanılmıştır. İlk 

olarak problem tanımlanmış ve probleme yönelik ihtiyaçlar belirlenmiştir. Daha sonra olası çözümler geliştirilerek bu 

çözümler arasından en iyi çözüm seçilmiş ve ardından ilk prototip yapılmıştır. Ön görülen çözüm test edilerek 

değerlendirilmiş ve prototipin geliştirilmesi için alternatif çözümler üretilmiştir. Çözümü test etme ve değerlendirme 

aşamasında bazı sorunlar ortaya çıkmıştır. Daha sonrasında bu sorunlar revize edilip yeni bir prototip üretilmiştir. Hareket 

hassasiyetini azaltan bileşenler tespit edilerek yerlerine daha verimli parçalar kullanılmıştır. Üretim sırasında temin 

edilmesinde güçlük yaşanabilen parçaların yerine daha kolay bulunan ve maliyet bakımından avantaj sağlayan parçalar 

ile değiştirilmiştir. Bu güncellemeler ile maliyet düşüşü ve hassasiyet artışı mümkün olmuştur. Uzun süreli kullanım 

testlerinde Z ekseninde hareketi sağlayan mekanizmanın problemlere yol açması üzerine servo motor yerine bir elektro 

mıknatıs olan itme çekme özellikli solenoid kullanılmıştır. Prototipin son versiyonunda Arduino UNO, Nema 17 step 

motor, CNC shield, flanşlı rulmanlar, kasnaklar ve kayış ve solenoid kullanılmıştır. Yapılan robot prototipin kullanım 

alanlarının potansiyelinin belirlenmesi amacıyla çeşitli denemeler yapılmıştır. Bu denemelerde gcode uyumlu vektörel 

çizicilerle oldukça verimli çalıştığı tespit edilmiştir. Z eksenindeki başlığa kalem, kesici, lazer ve döner uç takılmaya 

uygun olduğu görülmüştür. Kâğıt üzerinde çizim ve kesim işlemleri, bakır plaka ve pertinaks üzerine elektronik devre 

şeması çizimi, kazıma ve delme işlemleri için kullanılması mümkündür. Ayrıca, sistemin açık hazırlanmış yönergelerle 

STEM eğitimlerinde kullanılabileceği öngörülmektedir. Hazırlanacak blok tabanlı kodlama arayüzü ile çeşit eğitsel 

etkinlerde kullanılabilir.   

Anahtar Kelimeler: Plotter uygulamaları, kartezyen robot, Arduino. 

Giriş 

 

İçinde bulunduğumuz dönem teknoloji çağı olarak adlandırılmaktadır. Teknoloji çağının da temelini bilimsel 

ve teknolojik buluşlarla beraber gelişen sanayi ve endüstriyel yenilikler oluşturmaktadır. Teknoloji hiç 

olmadığı kadar hızlı bir şekilde gelişmekte ve bu hıza ayak uydurmayı başaran toplumlar günümüz 

dünyasında ön plana çıkmaktadır. Teknolojik gelişmeler ve sanayi bir ülkenin gelişmişlik düzeyinin bir 

göstergesi olarak kabul edilmektedir. Bunun nedeni teknoloji ve sanayinin amacının insan yaşamını 

kolaylaştırmak ve toplumun ihtiyacı olan ürünleri ortaya koymak olmasıdır.  

Teknolojinin gelişmesi yaşantımıza birçok kolaylık sağlamıştır. Gelişen teknoloji ile birlikte üretim 

hızlanmış, ham madde ve paradan tasarruf edilmeye başlanmış ve çalışma şartları iyileştirilmiştir. Bu sayede 

daha kısa zamanda daha az emek harcayarak daha yüksek verim elde edilmesi sağlanmıştır. Özellikle kalıp 

üretimi yapılamayan parçalarda robotik üretim tercih edilmektedir. Bu sistemlerden birisi de kartezyen 

robotlardır. 

Kartezyen robotlar 3 doğrusal eksenden meydana gelen ve sanayinin pek çok yerinde kullanılan bir robot 

çeşididir. Kartezyen robotlar sanayide paketleme, kesim, taşıma gibi alanlarda karşımıza çıkmaktadır (Balta, 

Oysu, Bilgül, & Öztürk, 2016). Bu robotlar işleri insanlara nazaran çok daha kolay bir şekilde yapmakla 

beraber iş için gereken süreyi de oldukça kısaltmaktadır. Alanyazında bu tür cihazların üretimine ve 

iyileştirilmesine yönelik pek çok çalışma bulunmaktadır.   
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Öcal’ın yapmış olduğu çalışmada yapılan çizicinin ucuna takılan farklı aparatlar sayesinde farklı amaçlarda 

kullanılabilen CNC cihazlar yapılabilmektedir. Yapılan çizici PC’ye bağlıdır ve PC’de kullanılan bir yazılım 

ise gerçek motorlar ile kullanılabilen bir sanal çizici görevini yapmaktadır. Kontrol devresi motorlardan 

gelen bilgiyi alır ve RS-232 yazılım kablosu ile PC’ye aktarmaktadır. PC’deki yazılım, sanal bir çizici olur. 

Bu sayede PC’de görünen sanal şekli gerçeğe aktarabilmektedir (Öcal, 2010). 

Ünal 2019’da yapmış olduğu ‘DVD Rom ve Arduino Uno Kullanılarak Çizim Yapan Mini CNC Plotter 

Yapımı’ isimli çalışmada; DVD ROM, kızak düzeneği ve Arduino Uno kullanılarak çizim yapan mini CNC 

yapılmıştır. CNC’nin X ve Y eksenlerinde hareketi DVD sürücülerinin kızak mekanizması ile Z eksenindeki 

hareketi ise servo motor ile sağlanmıştır. Cihazın kontrolü Arduino Uno kullanılarak yapılmıştır. Yapılan 

CNC’nin yazılım kısmında ise motorların hareketini belirleyen G-code kullanılmıştır. Inkscape adlı program 

sayesinde çizilecek görsellerin G-codeları oluşturulmuştur. G-code ise Arduino’ya processing adlı program 

sayesinde aktarılmıştır (Ünal, Tekin, & Kılınç, 2019). 

Abdulwahid 2018’de yapmış olduğu çalışmada; plotterdan yardım alınarak lazer gravür makinesi 

geliştirmiştir. Lazer gravür makinesi yüksek çözünürlükteki resimleri çizebilen ve metin yazabilen bir CNC 

makinadır. Gravür makinaları aynı zamanda ahşap ve tahta makinalara gravür yapabilen bir makinadır. 

Çalışmada kullanılan plotter cihazının çalıştırılabilmesi için gerekli olan yazılım G-code tarafından 

sağlanmış ve bu sayede x ve y eksenlerinde hareket sağlanmıştır. Çalışmada hareket için step motor 

kullanılmıştır. Step motorlar eksensel hareketleri sağlamıştır ve bu sayede gravür diye adlandırılan oyma ve 

boyama işlemini yapılabilmektedir (Abdulwahid, 2018). 

Güler ve Çetinkaya; çift başlı kartezyen tipi üç boyutlu yazıcı geliştirmişlerdir. Bu yapılan üç boyutlu 

yazıcının boyutları 990x1035x1540 mm’dir. Tabla ölçüleri ise 600x700x800 mm dir. ABS ve PLA 

filamentlerinden çeşitli ürünler basılmıştır. Aynı zamanda çalışmada yazdırma hızı ve katmanın kalınlığının 

üretim kalitesine etkisi üzerine araştırma yapılmıştır. 3 boyutlu yazıcıda çift nozulun ve büyük gövdenin 

avantajları açıklanmıştır. Aynı zamanda endüstriyel anlamda 3 boyutlu yazıcının makul maliyetlerle nasıl 

üretilebileceğini açıklamıştır (Güler & Çetinkaya, 2018). 

Bakır ve arkadaşları 2012 yılında yaptıkları çalışmada 3 doğrusal eksenli gantry robot yapılmıştır. Z 

ekseninde bulunan kamera sayesinde farklı konum ve büyüklükteki geometrik cisimler tanımlanmış ve 

vakum tutucu yardımıyla birbirinden ayrılıp istenilen yere taşınılabilmektedir. Eksenlerde hareketi sağlayan 

servo motorların kontrolü PLC yardımıyla yapılmıştır. Geometrik cisimler alan hesabı ile birbirinden ayırt 

edilmiştir. Bir kenarının uzunluğu 2r olan karenin alanı 1 kabul edilmiş ve diğer geometrik şekillerin alan 

oranları buna bağlı olarak hesaplanmıştır. Görüntü işleme MATLAB ortamında geliştirilen yazılım 

sayesinde yapılmıştır. Görüntü işlemenin sağlıklı olabilmesi için uygun ışık sağlanmış ve zeminin siyah 

olması tercih edilmiştir. Sistem 1 metrekarelik alan üzerine kurulu ve maksimum 400 gram 

taşıyabilmektedir. Yapılan çalışma başarılı bir şekilde çalışmıştır. Bu sistem kullanılarak gantry üzerinde 

farklı cihazlar ile farklı amaçlarda kullanılabilir (Bakır, Güney, Kuncan, & Ertunç, 2012). 

Öztekin ve Bölükbaşı 2015’te yapılan çalışmasında ise BZK.SAU.FPGA.UC mimarisi kullanılarak 3 eksenli 

bir çizici tasarımı  geliştirilmiştir. Çizici üzerine yerleştirilen step motorların kontrolleri için Altera Cyclone 

III FPGA kartı kullanılmıştır. Yapılan çizicinin hareketleri step motorlar sayesinde sağlanmıştır. Çalışmada 

yapılan çizici yani CNC cihaz FPGA’ya entegre edilmiştir. FPGA sayesinde uzaktan sisteme erişim 

sağlanmıştır (Öztekin & Bölükbaşı, 2015). 

PLC ve servo sürücü kartlar vasıtasıyla üç eksenli taşıyıcı sistem ve üzerine monte edilmiş kamera sistemin 

kontrolü sağlanmıştır. Zemin üzerinde bulunan dikdörtgen, kare, altıgen gibi çeşitli, farklı geometrik 

cisimlerin tanımlanması ve cisimlerin farklı koordinatlardaki kutularda birbirinden ayırt edilmesi işlemi 

gerçekleştirilmiştir. Şekil kavramı kolayca anlaşılabilmesine karşın tanımlanması zordur. Bu sebeple 

çalışmada, alanları oranına göre bir hesap yapılarak boyut değişikliğinden ve rotasyondan bağımsız 

sınıflandırma yapabilen bir yazılım ortaya konulmuştur. Bayesçi (Bayesian) yaklaşımların, yapay sinir ağları 

ve destekçi vektör makineleri çalışma prensibinin sınıflandırma amacı ile yaygın olarak kullanılmakta 

olduğu ve geliştirilen sistemin bu alanlarda da denenmeye uygun olduğu belirtilmiştir (Bakır, Güney, 

Kuncan, & Ertunç, 2012). 

Geren ve Ertürk çalışmalarında; tasarım sisteminde çizilen iki boyutlu yörüngeleri robot verilerinde 

dönüştürülerek noktadan noktaya koordinasyonsuz hareket yapan Serpent Montaj robotunun yörünge 

izlemesi sağlanmıştır. Serpent robotları için yüzlerce noktanın tek tek tanıtılması işlemlerinden, geliştirilen 

yardımcı veri hazırlama programları sayesinde kurtulma olanağı sağlamıştır.  Robot, al ve yerleştir (pick and 
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place) işlerinden daha karmaşık olan lazer ve su jileti ile kesme gibi uygulamaları yapabilecek düzeye 

gelmiştir (Geren & Ertürk, 1997). 

Balta, Öztürk ve Oysu çalışmalarında; üç doğrusal eksende hareket edebilen sistemden yararlanılmıştır. Önce 

servo motorlar kurulmuş, motor bağlantıları yapılmıştır. Görüntü işleme, kenar bulma, vektorizasyon 

algoritmaları geliştirilmiştir. Algoritma sayesinde alınan vektör resimler CAD- CAM tasarı imalat ortamına 

aktarılarak kullanıcıya parça programlama imkânı sağlanmıştır. Kamera ve lens hatalarının bozulmalar sebep 

olmaması amacıyla görüntüler mümkün olduğu kadar yakın mesafeden alınmış ve endüstriyel kalitede 

lensler kullanılmıştır. Böylece tezgâh üzerinde gördüğü iki boyutlu parçaların aynısını yapabilen bir 

kartezyen çizici üretilmiştir (Balta, Öztürk, & Oysu, 2009) . 

Bir başka çalışmada 3 eksenli kartezyen cihaza sabitlenmiş bir kamera yardımı ile bilgisayar tarafından 

girilen metnin siyah bir zemin üzerinde harf veya sayılar ile birlikte yazılması çalışılmıştır. Kelimede 

bulunan harfler ilk önce analiz ettirilip daha sonra cihazda bulunan veri tabanıyla karşılaştırılıp harflerin 

konumu belirlenmiştir. İlk önce yapılan konum belirleme işlemi MATLAB dilinde bulunan görüntü işleme 

metotları yardımıyla yapılmıştır. Harflerin belirli konumlara yazdırma işlemi PLC, motor sürücü kartları 

yardımıyla çalışan servo motorlar tarafından yapılmaktadır. Kartezyen robot sistemi harflerin siyah zemine 

düzensiz olarak konması gibi bazı zamanlarda bazı sebeplerden dolayı hatalar yapabilmektedir. Yapılan 

çalışma ışık şiddetinin sabit tutulması gibi hatalar düzeltilerek daha sorunsuz çalıştırılabilmiştir (Çubukçu, 

ve diğerleri, 2015). 

İki boyutlu tasarımlar için kullanılan CAD-CAM uygulamaları ile parça programlama ve üretim ortamı 

sağlayan Balta ve arkadaşları (2016) genel amaçlı çizici Kartezyen robot uygulaması ve bilgisayar yazılımı 

yapmıştır. Kartezyen çizicide eksenlerdeki hareketi için servo motorlar kullanılmıştır. Yapılan sistem ile 

doğrusal eksenler ve doğrusal eksenlerdeki hareketi sağlayan servo motorlar yardımı ile birlikte CAD 

(Bilgisayar Destekli Tasarım) ortamında tasarlanan iki boyutlu parçaların seri üretimleri gerçekleştirilir.  

Kartezyen robotlar paketleme, lojistik, freze, lazer, plazma, su jeti ile kesme gibi işlemlerde kullanılır. Bu 

çalışmada işlem yapılacak ana parça önce cihaza tanıtılır ve daha sonra CAM ortamında gerekli tasarımı 

yapılır. İlk önce projede kartezyen cihaz kurulmuş ve daha sonra CAD-CAM Windows uygulaması ile 

entegre çalışması sağlanmıştır. En son olarak kartezyen çizicinin kontrollü hareketi sağlanabilmiştir (Balta, 

Oysu, Bilgül, & Öztürk, 2016). 

Kartezyen Robot Hareket Bağlantı Mekanizmaları 

Amacına uygun olarak kartezyen robot hareket mekanizmaları farklılık gösterebilir. Kullanılan motor sayısı 

ve kayış sistemi gibi faktörler hareket mekanizmalarının nasıl olacağını belirler. Bu sistemler çalışma hızını, 

motor gücünü ve verimliliği etkilemektedir. Amaçlar doğrultusunda uygun sistem seçilmesi gerekmektedir. 

Tablo 1’de motor yerleşimleri ve buna bağlı kayış düzenleri verilmiştir.  

Tablo 1. Kartezyen Hareket Bağlantı Mekanizmaları 

  
 

  

 

   

 

Kartezyen Hareket Sistemleri 

Yatay ve dikeyde iki ve üç eksenli kartezyen hareket sistemleri karşılaştırmaları Tablo 2 ve Tablo 3’te 
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verilmiştir. 

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

 

XZ (Z-axis Upright Mount) Type 

• Bu kartezyen sistemde Z ekseni X ekseninin üstüne dik bir şekilde 

monte edilmiştir. 

• Z ekseni hem X ekseni üzerinde yatayda hareket edip hem de düşey 

yönlü hareket yapabilmektedir. 

 

 

YZS (Z-axis Slider Mount) Type 

• Bu türde Z ekseni yatay bir biçimde Y eksenine monte edilmiştir. 

• Z ekseni hem yukarı-aşağı hem de yatayda hareket yapabilmektedir. 

• Z ekseninin yukarı-aşağı yönlü hareketi daha kolay olmaktadır.   

 

YZB (Z-axis Base Mount) Type 

• Bu türde Z ekseni tabanı hareketli Y eksenine monte edilmiştir. 

• Yatayda ve düşeyde hareket serbestine sahiptir. Bu hareketleri için 

taşımacılıkta kullanılmaktadır. 

 

 

XYS (Y-axis Slider Mount) Type 

• Bu türde Y ekseni hareketlisi, X eksenine sabitlenmiştir. Bu sayede Y 

ekseni kendisi hareket edebilmektedir. 

• Y ekseni yatayda dört yönde hareket edebilmektedir. 

 

 
 

XYG (Y-axis Flat-mounted Gantry) Type 

• Bu kartezyen sistemde iki X ekseni üzerine hareketli Y ekseni düz bir 

şekilde monte edilmiştir. 

• Y ekseni iki X ekseni arasında yatayda hareket edebilmektedir. 

 

 

XYBG (Y-axis Side-mounted Gantry) Type 

• Bu tür kartezyen robotta iki X ekseni kullanılmıştır. İki X ekseni üzerine 

Y ekseni yana monte edilmiştir. 

• XYG sistemi gibi Y ekseni iki X ekseni arasında yatayda hareket 

edebilmektedir. 

 

 

XYB (Y-axis Base Mount) Type 

• Bu sistemde Y ekseni tabanı X ekseni üzerine monte edilmiştir.  

• Y ekseni yatayda dört yönlü hareket yapabilmektedir. 
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Tablo 3. 3 Eksenli Kartezyen Hareket Sistemleri (intelligentactuator.com, 2015). 

 

XYB+Z Base Mount Type 

• 2 eksenli XYB tip kartezyen sistem üzerine düşey bir şekilde Z ekseni tabanı 

monte edilmiştir. 

• Z ekseni sayesinde düşey doğrultuda aşağı-yukarı yönlü hareket 

sağlanabilmiştir. 

 

XYB+Z Slider Mount Type 

• 2 eksenli XYB tip kartezyen robot üzerine Z ekseni sürgülü bir şekilde monte 

edilmiştir. 

• Z eksenin düşey doğrultuda hareketi vardır. 

 

 XZ+Y Slider Mount Type 

• Bu sistemde Z ekseni tabanı X ekseni üzerine monte edilmiş ve Y ekseni X 

eksenine yatay bir şekilde monte edilmiştir. 

• Y ekseni hareketi sayesinde 3 eksen hareketi oluşmuştur.  

 

 XYG+Z Base Mount Type 

• İki X ekseni arasına Y ekseni monte edilmiştir, Z ekseni de Y ekseni üzerine 

monte edilmiştir.  

• Z ekseni yukarı-aşağı yönlü hareketi sağlamaktadır. 

 

 XYG+Z Slider Mount Type 

• İki X ekseni arasına Y ekseni monte edilmiştir, Z ekseni sürgülü bir biçimde Y 

eksenine monte edilmiştir. 

• Z ekseni düşey doğrultudaki hareketi X ve Y eksenleri de yatayda hareketi 

sağlamaktadır. 

 

 

 XYBG+Z Base Mount Type 

• XYBG tip kartezyen robot üzerine Z ekseni tabanı monte edilmiştir. 

• Z ekseni düşey doğrultuda hareket etmektedir. 

 

 XYBG+Z Slider Mount Type 

• XYGB tip kartezyen robot üzerine Z ekseni sürgülü olarak monte edilmiştir.  

• Z ekseni düşey doğrultuda sürgülü bir şekilde hareketi sağlamaktadır. 
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Yöntem  

 

Mühendislik tasarımı, günlük hayattaki problemleri çözmeye yönelik izlenen adımlardır. Mühendislik 

tasarım sürecinin amacı problemleri çözerken mühendislik ekiplerine rehberlik etmektir. Mühendislik 

tasarımı bir döngü ve süreçtir. Yönergeler takip edilip gerekli yerlerde düzeltmeler yapılması durumunda 

istenilen sonuca ulaşılabilmektedir (Ayverdi, 2018). 

XYS-Y axis slider mount tip kartezyen robot geliştirilmesinde Hynes ve diğerleri (2011) tarafından 

geliştirilen “Mühendislik Tasarım Süreci” kullanılmıştır. Süreç; dokuz aşamadan oluşmaktadır. Problemin 

tanımlanması, probleme yönelik ihtiyaçların belirlenmesi, olası çözümlerin geliştirilmesi, en iyi çözümün 

seçilmesi, prototipinin yapılması, çözümün test edilmesi ve değerlendirilmesi, çözümün sunulması, yeniden 

tasarlama/revize edilmesi, kararın tamamlanması şeklinde ifade edilmiştir.  

 
Şekil 1. Mühendislik Tasarım Süreci (Altan, Yamak, & Kırıkkaya, 2016) 

Mühendislik tasarım sürecini ifade eden şekilde, aşamalar arasında geçiş yapılabilir. Bu geçişler oklar ile 

belirtilmiştir. Mühendislik tasarım süreci tek yönde ilerleyen bir döngü olmadığı için ihtiyaç halinde 

aşamaların herhangi birinde bir başka aşamaya geri dönülüp gerekli çalışmalar yapılabilir. Örneğin 5. aşama 

olan prototipin yapılması aşamasında karşılaşılan bir durum sonucunda 3. aşama olan olası çözümlerin 

geliştirilmesi aşamasına geri dönülerek gerek görülen düzenlemeler yapılabilir.  

Bu çalışmada öncelikle problem tespit edilmiş ardından probleme yönelik ihtiyaçlar belirlenmiştir. Bunun 

için literatür taranarak yapılan çalışmalar detaylı olarak incelenmiş ve probleme yönelik olası çözümler 

belirlenmeye çalışılmıştır. İncelenen çalışmalar sonucunda en iyi çözüm seçilerek prototip geliştirilmesi 

aşamasına geçilmiştir. Geliştirilecek olan prototip için gereken mekanik ve elektronik malzemeler tespit 

edilerek bunların temini yoluna gidilmiştir. Malzemelerin temininin ardından kartezyen robot prototipi 

yapılmıştır. Elektronik devre çizimi yapılarak, geliştirilen sistem test edilmiştir. Test edilen sistem üzerinde 

bazı sorunlar tespit edilmiştir. Örneğin 3 boyutlu yazıcıda basılan parçaların sağlamlığının az olması 

sebebiyle hassasiyet sorunları teşkil etmiştir. Sistemin rijit bir şekilde çalışmasını engelleyen bazı parçalar 

yüzünden oluşan sorunların çözümü için yeniden tasarlanıp ve revize edilip sorunlar doğrultusunda 

2.prototip yapılmaya başlanmıştır. 2. Prototipte 1. Prototipe göre 3 boyutlu yazıcıdan basılmış daha stabil 

parçalar kullanılmıştır. Bu sayede 1. prototipe göre daha verimli bir çizici oluşmuştur. 2. Prototipten daha 

verimli bir sonuç elde etmek amacıyla 1. ve 2. prototipten farklı olarak kalem hareketi için servo motor 

yerine solenoid kullanılmıştır. Böylece çizici kalemin hareketi çok daha kararlı hale gelmiştir.  

Mekanik Bileşenler 

Mekanik bileşen olarak; GT2 kayış ve kasnak, krom miller, LM8UU lineer rulman ve 3D baskısı alınan 

birleştirme aparatları kullanılmıştır. 
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Elektronik Bileşenler 

Elektronik sistem için; Arduino UNO, NEMA 17 Step Motor, Servo Motor, transistör, selenoid CNC Shield 

ve DRV8825 Motor Sürücü kullanılmıştır. 

Yazılım 

Yapılan robotun prototip kısmı bittikten sonra yazılım kısmına geldiğimizde yazılım kısmında Arduino Uno 

kartını çalıştırabilmek için Arduino IDE kullanılmıştır. Aynı zamanda motorların sağlıklı ve koordineli 

hareketi için G-Code’ları kullanılmıştır. G-Code’ların direkt Arduino ile haberleşmemesi sebebiyle Arduino 

ile haberleşmesi için GRBL yazılımını kullanılarak kartezyen çizici prototipi kontrol edilmştir.  

Arduino IDE 

Arduino IDE, arduino kartları ya da setleri için geliştirilen yapılan sistem için kodların yazılıp bu kodların 

derlenebildiği ve karta yüklenebildiği bir yazlımdır. Bu çalışmada Arduino IDE sayesinde motorları hareketi 

için gerekli olan kodlar Arduino’ya gönderilerek çizicinin çalışması sağlanmıştır. 

GRBL 

GRBL Arduino’nun seri port üzerinden bilgisayarla haberleşerek gcode komutlarını almasını ve bu 

komutlara uygun olarak motorları kontrol etmesini sağlayan bir özgür yazılımdır. C++ ile yazılmıştır ve 

Arduino IDE kullanılarak karta yüklenir. 

G-CODE 

Plotter’ın kontrol edilmesi için kullanılan standartlaştırılmış makine kontrol dilidir. CNC ve 3D yazıcılar 

için yaygın kabul görmüştür. Pek çok yazılım ve firmware tarafından desteklenmektedir.  

Örnek G-CODE Komutları 

• GOO – GO: Boşta hızlı ilerleme, çizim yapmadan istenen konuma git 

• GO1 – G1: Kalemi bastırarak ilerle 

• GO2 – G2: Saat dönüş yönünde (CW) eğrisel interpolasyon 

• G03 – G3: Saat dönüş yönünün tersi yönde (CCW) eğrisel interpolasyon 

• G04 – G4: Geçici bekleme yapma 

• G17: X – Y düzlem seçimi yapma 

• G18: X – Z düzlem seçimi yapma 

• G19: Y – Z düzlem seçimi yapma 

• G20: İnç ölçü sisteminde giriş 

• G21: Metrik ölçü sisteminde giriş 

• G27: Tezgâh referans noktasına dönüş kontrolü 

• G28: Orijine geri dön 

• G31: Satır atlama komutu                                                                                                                                                                                                                           

Universal G-CODE Sender 

Universal G-Code Sender G-Code’ları alabildiğimiz açık kaynaklı bir uygulamadır. Bu uygulama sayesinde 

G-Code’lar alınarak motorların hareketi sağlanır.  

Prototipin Geliştirilmesi 

Çizicinin erişilebilir olması için 3D yazıcıda basılan parçalar ve uygun fiyatlı bileşenler tercih edilmiştir. 

Açık kaynak yazılımlar ile çalışabilmesi amacıyla Arduino kullanılarak inşa edilmiştir. Bu sayede çizici daha 

az maliyetle daha erişilebilir olmuştur. 

Çizici yardımı ile elektronik devre çizimi yapılması amaçlanan bu çalışmada konum hassaslığı gerektiren 

uygulamalarda en çok tercih edilen step motorlar kullanılarak çizici uygulaması gerçekleştirilmiştir. 3D 
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yazıcılarda da yoğun şekilde kullanılan NEMA17 step motorlar tercih edilmiştir. 200 adımlı olan step 

motorlar vektörel çizimlere dönüştürülen devre şemalarının basılmasında yeterli hassasiyet sağlamıştır. Step 

motorların çalışma prensipleri ve step motorların sürücü yardımı ile Arduino kontrollü çalışması 

sağlanmıştır. Step motorların hareket eksenlerine aktarımı için GT2 kayışı ve kasnakları kullanılmıştır. 

Ardından çizici düzeneği kurularak uygulamanın bilgisayar tarafından kontrolü üzerinde çalışılmıştır.  

 
Şekil 2. Plotter Kayış Sistemi 

CNC gibi iki boyutlu cihazlar için Gcode yardımıyla kontrol sağlayan GRBL yazılımı Arduino’ya 

yüklenmiştir. Uygulamanın yazılımı üzerinde yapılan çalışmaların ardından çizicinin test edilerek çalışması 

kontrol edilmiştir. Robot kol ile yapılan bu üretimler için temel oluşturan bu çalışma geliştirilmeye açık bir 

çalışma olup farklı amaçlar için yeniden düzenlenebilir. Şekil 2 ve Şekil 3’te GT2 kayış bağlantı türleri ve 

tercih edilen bağlantı türünün detayları görülmektedir. 

 
Şekil 3. Plotter Kayış Çalışma Prensibi. 

İncelenen kayış çalışma sistemleri doğrultusunda ilk prototip tasarımı yapılarak denemelerine başlanmıştır. 

3B yazıcıda baskısı alınan parçalar üzerine diğer mekanik aksam monte edilmiştir. Daha sonra motor ve 

kayış bağlantıları yapılarak sisteme hareket kazandırılmıştır.  
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Tablo 4. 1. Prototip Yapım Aşamaları. 

 

Yapılan ilk prototipteki aksaklıklar sebebiyle ikinci prototip yapılmış ve ilk prototipteki aksaklıklar tespit 

edilmiş ve bunların tekrar olmaması için mühendislik tasarım sürecine göre yeniden tasarlanıp, revize 

edilmiştir. Bu sayede 2. prototipten daha hassas ve güvenilir çizimler alınabilmiştir.  

Tablo 5. 2. Prototip Yapım Aşamaları 

   

 

 

 
 

 

Yapılan her prototiple birlikte biraz daha aşama kaydedilmiş örneğin tasarımsal, yazılımsal ve kullanılan 

parçalar konusunda yaşanan sıkıntılar ve yeni fikirler doğrultusunda geliştirme ve iyileştirmeler yapılmıştır 

(Şekil 4). 
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Şekil 4. 3. Prototip Görseli 

 

Çizici Devresi 

Üretilen üç prototipin de kontrolünü Arduino kontrol kartı sağlamaktadır. Motorların sürülmesi için 

DRV8825 kullanılmıştır. Sürücülerin çok fazla pin kullanması nedeniyle Arduino CNC Shield V3 ile 

bağlantılar daha pratik bir şekilde yapılabilmiştir. Şekil 5 ve 6’da motor sürücülerin Arduino Uno tarafından 

kontrol edilmesini sağlayan devre şemaları verilmiştir. 

 

 
Şekil 5. Çizici Devresi 

 
Şekil 6. Prototipe Ait Devre Şeması 

 

Sonuç ve Tartışma 

Geliştirilen XYS-Y axis slider mount tip kartezyen robot ile iki boyutlu çizim sistemi geliştirilmiştir. Sistem 

koordinat düzlemi üzerinde GRLB standardına uygun yazılımlardan gcode komutları ile çalışmaktadır. Bu 

şekilde sistem vektörel her türlü çizimi istenen medyaya aktarabilir. Bu projede geliştirilen sistem elektronik 

devre çizici olarak kullanılmak üzere odaklanmıştır. Bu doğrultuda elektronik devre şemalarını bakır plakete 

başarıyla çizebilmektedir.  




