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Preface 
 

We are very pleased because the ά8th Black Sea Basin Conference On Analytical Chemistry 
(8th BBCACύέ Conference was held succesfully in Sile/Istanbul, Turkey, in May 09-11, 2018.  The 
8th BBCAC is a biennial series of conferences that started in 2001 and covers all areas of Analytical 
Chemistry and applications of Chemical Analysis. 

The scientific conference program consists of 15 sessions that include 16 invited and 49 oral 
presentations as well as 128 posters to be presented in the respective sessions. In addition, 
researchers of Academia (54 universities from 11 countries) and Research Institutes will present 
up-to-date development on analytical chemistry as well as applications to a wide range of 
environmental, biological and food matrices.  

We strongly believe that the discussions and the exchange of ideas among the participants 
during the 3 days of the meeting will make 8th BBCAC a brilliant platform to initiate new research 
collaborations, particularly in favor of the young scientists participating in the conference.  

We wish you all to enjoy this conference as all the previous BBCAC conferences since 2001 

and have a pleasant stay in Sile/Istanbul, hoping to meet you again during the next BBCACs. 
 
With our best regards  
The Chair (on behalf of Organizing Committee) 
Prof. Dr. Mehmet YAMAN 
Firat University, Science Faculty, Department of Chemistry, Elazig-Turkey 
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Bezhan CHANKVETADZE (Tblisi State U.), Michael BOLSHOV (Rus. Ac. Sci.), Irina 
KARADJOVA (Sofia U.), Alexander ZACHARIA (Odesa U.), Rawil FAKHRULLIN (Kazan 

Federal U.), Trajce STAFILOV (SS Cyril Meth U.), Arturs VIKSNA (Latvia U.), Agnese OSITE 
(Latvia U.), Octavian G DULIU (Bucharest U.), Duca GHEORGE (Moldavian Acad. Sci.), 

Raluca MOCANU (Bucharest Politehn. U.), Elena IVANOVA (Bulgaria Acad. Sci.), David 
TAVKHLADZE (Tblis U.), Calokerinos ANTONY (Athens U.), Egon-Erwin ROSENBERG (Wien 

Tech. U.), Eva BULSKA (Warszaw U.), !Ǌǹƴŀǎ w!a!b!±L/L¦{ (Vilnius U.), Ilmutdin M. 
ABDULAGATOV (Dagestan State U.), Dimiter TSALEV (Sofia U.), Sutopo HADI (Lampung 

U.), Yurij STETSYSHYN (Lviv U.), Shahabuddin Memon (Sindh U.), Sibel A. OZKAN (Ankara 

U.), Mustafa SOYLAK (Erciyes U.), Julide Hizal YUCESOY (Yalova U.), Ugur TAMER (Gazi U.), 

F. Nil ERTAS (Ege U.), Mustafa TUZEN (Gaziosmanpasa U.), Ali Rehber TURKER (Gazi U.), 

K. Arzum ERDEM (Ege U.), Mustafa ERSOZ (Selcuk U.), A. Nur ONAR-(19Mayis U.), Nevin 
ERK (Ankara U.), Serife TOKALIOGLU (Erciyes U.), CƤǊŀǘ !¸5Lb (Dicle U.), Serap Saglik ASLAN 

(Istanbul U.), Aysem Uzer ARDA (Istanbul U.), Belgin IZGI (Uludag U.), Zehra KUCUKBAY 

(Inonu U.), Emur HENDEN (Ege U.), Bedia Erim BERKER (Istanbul Technical U.), Ramazan 
GURKAN (Cumhuriyet U.), Mustafa IMAMOGLU (Sakarya U.), DǸƭŜǊŜƴ ![{!NCAK 
(Suleyman Demirel U.), Sacide ALTINOZ (Hacettepe U.), Selim ERDOGAN (Inonu U.), Elif 
Tumay OZER (Uludag U.), Sema BAGDAT (Balikesir U.), Mehmet KAHRAMAN (Gaziantep 

U.), Ersin KILINC (Artuklu U.).  

 

CONTINUATION COMMITTEE  

 

Alex. ZACHARIA- Odesa U.-Seref GUCER-Uludag U. (BBCAC 2001), Goksel AKCIN-Yildiz 
Technical U. (BBCAC 2003), Raluca MOCANU- Bucharest Politehn. U. (BBCAC 2005), 

Dimiter TSALEV- Sofia U. (BBCAC 2007), A. Nur ONAR-19 Mayis U. (BBCAC 2009), 

Munevver SOKMEN-Karadeniz Technical U. (BBCAC 2013), Irina KARADJOVA-Sofia U. 

(BBCAC 2015). 

 

INVITED SPEAKERS  

 
Bezhan CHANKVETADZE-Tblisi State U., Michael BOLSHOV-Rus. Ac. Sci., Rawil 
C!YIw¦[[Tb-Kazan Fed.U, Trajce STAFILOV-SS Cyril Meth U., Alexander ZACHARIA-Odesa 

U., Irina KARADJOVA-Sofia U., Agnese OSITE-Latvia U., Resat APAK-Istanbul U., Yusuf 
DILGIN-18 Mart U., Bekir SALIH-Hacettepe U., Mustafa CULHA-Yeditepe U, Yucel SAHIN-
YTU., Shahabuddin Memon (Sindh U.), Yurij STETSYSHYN Lviv U, O. Yavuz ATAMAN-METU. 
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Local Organizing Committee -Secretariat  
 

Mehmet Yaman (Firat U.), Durisehvar Unal (Istanbul U.), Gokce KAYA (Firat U.), Didem Giray 
Dilgin (Canakkale 18 Mart U), Maruf H. Demirel (Firat U.), Nursu Aylin Kasa (Yildiz Technical U.), 
Dotse Selali Chormey (Yildiz Technical U.), Sezin Erarpat (Yildiz Technical U.), Merve Firat (Yildiz 
Technical U.), Gozde Ozzeybek (Yildiz Technical U.), Esra Maltepe (Yildiz Technical U.), Buse 
Tugba Zaman (Yildiz Technical U.), Cagdas Buyukpinar (Yildiz Technical U.), Merve Arslan 
(Istanbul U.), Cem Kaplan (Istanbul U.), Ibrahim Danis (Istanbul U.), Neset Nesetoglu (Istanbul 
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GENERAL INFORMATION  

Introduction  

 
¢ƘŜ уǘƘ LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴŦŜǊŜƴŎŜ ά8th Black Sea Basin Conference On Analytical Chemistryέ 

will be held on 9-11 May 2018 in Sile/Istanbul-Turkey is a three-days scientific meeting covering 

all areas of Analytical Chemistry and applications of Chemical Analysis. For the last 17 years, 

BBCAC has provided an excellent framework for the presentation of new concepts, instruments, 

methods, and applications in the area of modern chemical analysis. Researchers and scientists 

from Universities, Research Institutions, State Organizations, and the Industry come together 

during the meeting to present and discuss the current state of the art in the area of chemical 

analysis. At the same time, it provides the grounds for the graduate and post graduate students 

to present their projects, discuss scientific collaborations with other groups, as well as to explore 

employment opportunities. An exhibition of analytical instruments and accessories will be also 

organized in the conference place whereas a ship tour and social events are planned to be 

included in the program of the BBCAC 2018. 

 

Topics  

 

Current trends on Spectrochemical, Electrochemical, Chromatographic, Microscopic and 
Thermal analysis methods, Hyphenated techniques, Speciation analysis, Bioanalytics, Trends on 
sample handling and preparation, Chemical and bio-sensors, Field analysis-Mobile analytical 
instruments, Laboratory information management systems (LIMS), Miniaturized analytical 
systems (chips), Quality control-quality assurance on analysis, Commercial developments and 
markets, Flow and micro-flow methodologies, Immunoassays, Electrophoretic separation 
techniques, Sampling techniques and strategies. 

Applications: Food Analysis, Environmental analysis, Biomedical (Clinical, Ecotoxicological) 
analysis, Pharmaceutical analysis, Material science (Nanomaterials), Archaeometry analysis, 
Industrial analysis.  

Contributions from commercial organizations, including detailed descriptions of new 
instrumentation, Specific applications, Assessment of future commercial trends and 
opportunities.  

 

Previous conferences  
The recent past conferences were held in Odessa / Ukraine (2001), Sile / Istanbul / Turkey 

(2003), Constanta/Romania (2005), Golden Sands/Bulgaria (2007), Fatsa/Turkey (2009), 
Trabzon/Turkey (2013), and Varna / Bulgaria (2015). 
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Location of Conference  

 

BBCAC-2018 will be held in Sile in south-coast of the Black Sea-Lǎǘŀƴōǳƭ ǇǊƻǾƛƴŎŜΦ  ƛƭŜΣ ŀ ƘƻƭƛŘŀȅ 
district, is around 70 km away from the Istanbul city center. !Ɛƭŀȅŀƴ Yŀȅŀ ŀƴŘ YǳƳōŀōŀ ŀǊŜ Ƴƻǎǘ 
ǇƻǇǳƭŀǊ ōŜŀŎƘŜǎ ƛƴ  ƛƭŜΦ hǘƘŜǊǎ ŀǊŜ  ƛƭŜ tǳōƭƛŎ .ŜŀŎƘΣ ¦Ȋǳƴƪǳm Beach, Ayazma Beach and Aqua 
ōŜŀŎƘΦ /ƻŀǎǘƭƛƴŜ ƻŦ  ƛƭŜ ƛǎ ǘƘŜ ǎŜŎƻƴŘ ƭƻƴƎŜǎǘ ƛƴ ǘƘŜ ǿƻǊƭŘΦ  ƛƭŜ ƛǎ ŦŀƳƻǳǎ ŦƻǊ ƛǘǎ ŎƭƻǘƘ ό ƛƭŜ .ŜȊƛύΦ 
Lǘ ƛǎ ǎƭƛƎƘǘΣ ŎƻƳŦƻǊǘŀōƭŜ ŀƴŘ ŀōƻǾŜ ŀƭƭ ƛǘ ƴŜǾŜǊ ƳŀƪŜǎ ȅƻǳ ǎǿŜŀǘΦ ¢ƘŀǘΩǎ ǿƘȅ ƛǘ ƛǎ ǳǎǳŀƭƭȅ ǳǎŜŘ ŦƻǊ 
clothes. Every July, tƘŜǊŜΩǎ ŀ  ƛƭŜ .ŜȊƛ ŦŜǎǘƛǾŀƭ ǿƘƛŎƘ ǘŀƪŜǎ ǇƭŀŎŜ ƛƴ  ƛƭŜ ŀƴŘ ƛǘΩǎ ǇƻǎǎƛōƭŜ ǘƻ ǎŜŜ 
ǾŀǊƛƻǳǎ ǘƘƛƴƎǎ ƳŀŘŜ ŦǊƻƳ  ƛƭŜ .ŜȊƛΦ Agva is small holiday town located in Sile. It's between the 
Goksu River, a well-ƪƴƻǿƴ ŦƻǊ ōƻŀǘ ŜȄŎǳǊǎƛƻƴΣ ŀƴŘ ¸Ŝǒƛƭœŀȅ ǎǘǊŜŀƳΦ !ƎǾŀ ƛǎ ŀƳŀȊƛng getting away 
ŘŜǎǘƛƴŀǘƛƻƴ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ƛǘǎ ƴŀǘǳǊŀƭ ōŜŀǳǘȅ ŀƴŘ ǎƛƭŜƴŎŜΦ IŀŎƤƭƤ ǾƛƭƭŀƎŜΣ ƻƴƭȅ мн ƪƳ ŀǿŀȅ ŦǊƻƳ 
Agva, is famous for its caves and waterfalls.  
The airport of Sabiha Gokcen-Istanbul is about 80 km away. The easiest way to go from Istanbul 
is ǘŀƪƛƴƎ ōǳǎ όƴǳƳōŜǊ мофύ ŦǊƻƳ  ŜƳǎƛǇŀǒŀΣ «ǎƪǸŘŀǊ-Istanbul. 

 

Papers presentation  

 

Scientific program will include Invited Speakers, which will provide an up-to-date presentation 
of modern trends of Analytical Chemistry as well as of related subjects of chemical analysis-
interest. Oral Presentations will be presented between 10-15 min. Contributed papers 
describing original research work will be also presented as posters in order to promote efficient 
discussion on new scientific ideas and results. The presenting authors should hang their posters 
before 13:30, and remove them in the evening of the corresponding day. The preferable 
dimensions for posters should be 70 x 100 cm (width x height). All posters are required to 
conform to portrait orientation. Posters should be clear and easy to read. Type size should be 
sufficiently large to allow people to read from 2-3 meters. All presentations should be in English. 
Poster and oral presentation will be accepted if at least one of the authors is registered and 
present at the conference for personal communication.  

 

Best poster certificate   

 

A competition for the best poster among the young scientists in each poster session will also 
take place. These certificate will be given to recognize excellence in research and presentation. 
The winners will be announced during the Welcome Cocktail and Gala Dinner. on 09-10 May, 
2018. 

  



8th Black Sea Basin Conference on Analytical Chemistry (8th BBCAC) 9-11 May, 2018 Istanbul/Turkey 

 

viii 
 

BBCAC 2018  
 

  



8th Black Sea Basin Conference on Analytical Chemistry (8th BBCAC) 9-11 May, 2018 Istanbul/Turkey 

 

ix 
 

CONFERENCE PROGRAM  
8th Black Sea Basin Conference On Analytical 

Chemistry  

9-11 May, 2018, Sile -Istanbul/ Turkey  

Detailed Program  
  9 May, 2018  

8.30 ï 
10.00  

Registration -Sile Resort Hotel, Sile -Istanbul -Turkey  

The registration desk will be open everyday during conference hours  

10.00 
ï 
11.00  

ü Welcome Ceremony 
ü Respect-Silence of Independence and Opening Speeches: 

Prof. Dr. Mehmet Yaman (Chair)  
tǊƻŦΦ 5ǊΦ  ŜǊŜŦ DǳŎŜǊ όƻƴ ōŜƘŀƭŦ ƻŦ Ŏƻƴǘƛƴǳation committee)  
Honorable 

Inv. 1:  Prof. Dr. Michael A. Bolshov - Absorption Spectrometry With Diode Lasers As 

A Technique For Contactless Measurements Of The Parameters Of Hot Zones- Moscow State U. 
11.00- 
11.15 Tea/Coffee break 
  

Session 1 -Chairs: Sibel Ozkan/Bekir Salih  
11.15- 
11.45 Inv. 2:  Prof. Dr. Bezhan Chankvetadze - Enantioselective analysis of chiral 

compounds by using capillary electromigration techniques- Tiflis U. 
11.45- 
12.00 

O1 : Levent Pelit-Development of a Noninvasive Method for Biomarker Determination in Human Breath 

for Early Diagnosis of Lung Cancer-Ege U. 
12.00-
12.15 

O2 : Emirhan Nemutlu- Mass Spectrometry Based Targeted and Untargeted Metabolomic Analysis 

for Early Diagnosis of Breast Cancer Using LC-ESI-qTOF-MS and LC-ESI-MS/MS-Hacettepe U. 
12.30ï 
13:30   Lunch 

  
Session 2 - Professor Dimiter TSALEV /Speciation session  

Chairs: Durisehvar Unal /Seref Gucer  
13.30- 
14.00 Inv. 3 :Prof. Dr. Irina Karadjova - Smart Materials for Mercury speciation- Sofia U 
14.00- 
14.15 

O3:  Asli Erdem Yayayuruk-Speciation of chromium in waters using phosphomethylated polystyrene-

divinylbenzene hairy brushes prior to inductively coupled plasma mass spectrometric determination-Ege U 
14.15-
14.30 O4:  Orhan Gezici-ñCryogel-cementedò Humic Acid as an Alternative Separation Medium-Nigde U. 
14.30- 
14.40 

O5:  Sezen Sivrikaya- Selective Determination of Cr(VI) by a Novel FI-SPE-FAAS Method Using 

Tris(2-aminoethyl)amine-Functionalized Silica Gel-Sakarya U. 
14.40- 
14:50 

O6 : Gokce Kaya- Determination of Trace Elements In Different Tissues Of Green Tiger Shrimp 

(Penaeus semisulcatus) from Eastern Mediterranean, Turkey-Firat U 
14.50ï 
15.05 Tea/Coffee break 

  Session 3 -Chairs: Gu leren Alsancak/Alex Zacharia  

15.05- 
15.35 

Inv 4 : Prof. Dr.  Trajľe Stafilov- Heavy Metals Environmental Pollution Studies In The 

Republic Of Macedonia-Skopje U. 

15.35- 
16.05 

O7 : Mustafa Ersoz-COST-Nanoporous Polymer Membranes by Blockcopolymer Technique and Their 

Analytical Applications-Selcuk U. 

16.05- 
16.15 

O8: K. Volkan Ozdokur- Simultaneous Determination of Levodopa, Dopamine, Homovanilic Acid and 

3,4-Dihydroxyphenylacetic Acid by using HPLC-UV system- Erzincan U 

16.15- 
16.25 

O9 : Ilknur Bagatir Erbas- Fast, easy and green method employing magnetic dispersive solid phase 

extraction for the determination of pesticide residues- Ege U. 
16.25- 
16.35 Tea/Coffee break 

16.35- 
18.10 

Session 4: Poster session  (P1 -64 ) Chairs: Agnese Osite /Aysem Uzer 

Arda / Nilgun Sen /Elif Tumay Ozer /Levent Pelit /Yusuf Dilgin  
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Session 5 - Separation -Microextraction -Preconcentration Session  

Chairs: Serife Tokalioglu/ Mustafa Culha   

18.10- 
18.40 

Inv. 5 : Prof. Dr. Yurij Stetsyshyn - Fabrication of the temperature and pH-responsive 

grafted polymer brushes for stimuli-modulated bioseparations and orientations-Lviv U 

18.40- 
18.50 

O10 : Mustafa Tuzen- A Simple and Green Deep Eutectic Solvent Based Air Assisted 

Emulsification Liquid-Liquid Microextraction of Palladium from Water and Environmental Samples-

DŀȊƛƻǎƳŀƴǇŀǒŀ ¦Φ 

18.50- 
19.00 

O11 : Mustafa Imamoglu- Determination of Cu(II) Ions at Trace Level in Some Vegetable Samples 

by a Novel SPE-FI-FAAS Method-Sakarya U. 

19.00- 
19.10 

O12 : Irem Aydēn- Development of PPy-CNT-SPME Fiber Development and Their Use in Pesticide 

Determination in Apple Juice by GC-MS-Ege U 

19.10- 
19.20 

O13 : Dotse Selali Chormey- Quadrupole Isotope Dilution Mass Spectrometry-Dispersive Liquid-

Liquid Microextraction Using Multivariate Optimization: A Novel Analytical Approach for the Determination 

of Parathion Methyl in Water-YTU 
20.00- 
22.00 Dinner-Welcome Coctail-Music 

 10 May, 2018  

 

Session 6 -LC  and MS Session  Chairs: Nevin Erk/ Bezhan 

Chankvetadze  

08.30- 

09.00 

Inv. 6 : Prof. Dr. Bekir Salih -  Determination of Site Specific Protein-PEGylation by 

MALDI-MS and IM-MS- Hacettepe U. 
09.00- 

09.15 
O14 : Mehmet Atakay- Monitoring Conformational Features of Protein-Polyelectrolyte Complexes 

Using Ion Mobility-Mass Spectrometry-Hacettepe U 
09.15- 

09.30 
O15 :  Emine Akyuz Turumtay: Hepatoprotective extracts of Cuscuta campestris Y. and Their Best 

Known Anticancer Flavonols Isolated by Preparative HPLC-Recep Tayyip Erdogan U.  
09.30-

09.45 O1 6:  Engin Ko­ak- Analysis of Human Plasma Proteome by Using UPLC/MS Method- Hacettepe U 
09.45- 

09.55 
O1 7: Yilmaz Ugur- The Phenolic Compounds of Some Cornelian Cherry (Cornus mas L.) Genotypes 

Grown in Turkey-Inonu U.   
09.55- 

10.05 
O18 : Tugba Yavuz-Simple, Fast and Reliable Method for Determination of H2O2 in Aqueous Samples-

Ege U 
10.05- 

10.20  Tea/Coffee break 

  

Session 7 - Professor  Trajľe Stafilov Session  

Chairs: A. Nur Onar / Mustafa Tuzen  

10.20- 

10.50 

Inv. 7 : Organizin g committee: Prof. Dr. Ĺeref GUCER- Geography and 

Analytical Chemistry: Trace elements Analysis for Geographic Origin- Uludag U. 

10.50- 

11.05 

O19 : Elif T¿may Ozer- Molecularly Imprinted Nanoparticles for Selective Tetracycline Adsorption-

Uludag U. 

11.05- 

11.20 

O20 :Sema Bagdat- A New Off-line Solid Phase Extraction Method for Antimony using Silica 

Functionalized with N,Nô-bis(4-methoxysalicylidene)-1,3-propanediamine-Balikesir U. 

11.20- 

11.35 

O21 : Umran Seven Erdemir- Fractionation and Bioaccessibility Studies: Are they Meet the Demand 

for the Risk Assessments of Some Elements in Baby Foods?- Uludag U. 

11.35- 

12.15 SEM LAB  Presentation  

12.30- 

13.30 Lunch 

  Session 8 -Chairs: Irina Karadjova /Michael Bolshov  
13.30- 

14.00 
Inv 8 : Prof. Dr. Mustafa ¢ulha- Surface-enhanced Raman Scattering for Living Single 

Cell Analysis-Yeditepe U. 
14.00- 

14.15 
O22 :Burak Ulgut- The importance of Ion pairing and polarity effects Electrochemical Double Layer in 

Ionic Liquids: Experimental and Modeling Study-Bilkent U 
14.15- 

14.30 O23 : Nilgun Sen- Cocrystallization of Energetic Materials with Enhanced Sensitivity-Edinburgh U. UK 
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  11 May, 2018  

 Session 12 -Chairs: Zehra Kucukbay/ Rawil Fakhrullin   

08:30- 

09.00 

Inv. 1 2: Prof. Dr. Res at Apak - Design Principles of Optical and Electrochemical 

Sensors for the Determination of Antioxidant Ability and Reactive Species- Istanbul U 

09.00- 

09:30 

Inv. 1 3: Prof. Dr.  Shahabuddin Memon - Challenges and Strategies for the Removal 

of Toxicants from Water- Sind U. 

09.30- 

09.45 

O32 :Gorkem Yalcin- Change of Some Physical Parameters Alter the Antioxidant Capacity of Pine 

Honey-Ege U. 

09.45- 

10.00 

O33 -Abdullah Taner Biĸgin- Spectrophotometric Determination of Allura Red (E129) in Foodstuffs 

after Cloud Point Extraction-Nigde U. 

10.00- 

10.10 

O34 :Zafer Ocak-Solvent and Molecular Structure Effects on Acidity Strength in Non-Aqueous Medium-

Kafkas U. 

10.10- 

10.20 

O35 : Fatma Ozge Gokmen- Optimization of Poly (Acrylic Acid-co-N-vinyl 2-pyrrolidone) / SiO2 

Nanocomposite Hydrogels-Bilecik U. 

10.20- 

10.30 

O36 :Elif Ozdemir-Spectrophotometric determination of cefpodoxime proxetil in Pure and 

Pharmaceutical Preparations- Yeniyuzyil U. 
10.30- 

10.45 Tea/Coffee break 

14.30- 

14.40 
O2 4: Hasan Ilhan: SERS Based E. coli Enumeration in Urine With Using Casein Bound Magnetic 

Nanoparticlesetry-Hacettepe U. 
14.40- 

14.50 
O25 : Can Berk Uzundal- pH in Unconventional Electrolytes: Acid Containing Lyotropic Liquid 

Crystalline Mesophases- Bilkent U. 
14.50-

15.05 Tea/Coffee break 
  Session 9 -Spectral I maging /Preconcentration Session  

Chairs: Belgin Izgi/  Hasan Kucukbay  
15.05- 

15.35 
Inv 9 : Prof. Dr.  Rawil Fakhrullin - Dark-Field Microscopy and Hypersperctral Imaging 

for Detection and Identification of Nanoscale and Microscale Particles in Cells, Tissues and Live 

Organisms-Kazan Federal U. 
15.35- 

15.50 
O26 : Feyzullah Tokay-The Usage of N,Nô-bis(4-methoxysalicylidene)-1,3-propanediamine Loaded 

Silica Gel for Simultaneous Preconcentration of Ba, Cd, Co, Cu, Mn and Ni Ions- Balikesir U. 
15.50- 

16.00 O27 : Birgul Celik-  A New Analytical Strategy for the Determination of Indium -Dicle U. 
16.00- 

16.10 
O28 : Imran Guney Afacan- Adsorption of VOCs onto Activated Carbon and Biochar Obtained From 

Textile Wastes for Their Determination by GC-MS- Ege U 
16.10- 

16.20 
O29 : Cagdas Buyukpinar- Development of an Accurate and Sensitive Analytical Method for the 

Determination of Cadmium Using Hydrogen Assisted T-Shape Slotted Quartz Tube-Atom Trap-Flame 

Atomic Absorption Spectrophotometry-YTU 
16.20- 

16.30 Tea/Coffee break 

16.30- 

18.15 

Session 10 : Poster session  (P65 -128 ) Chairs: Zeynep Aydogmus / 

Sema Bagdat / Nina Djapic /Mustafa Imamoglu /Emirhan 

Nemutlu /Duris ehvar Ozer  

 Session 11 -Chairs: Julide Hĕzal/ Trajce Stafilov 
18.15- 

18.40 
Inv. 10 :  Prof. Dr. A. Zacharia :- The Analytical Chemistry For Industrial Needs And 

Scientific Laboratory Accreditation-Odesa U. 
18.40- 

19.00 
Inv. 11 : Dr.  Agnese Osite - Pine Tree as Environmental Pollution Indicator: X-Ray 

Fluorescence Studies- Latvia U. 
19.00- 

19.15 
O30 : Erdal Yabalak-Purification of olive mill wastewater by subcritical water oxidation using hydrogen 

peroxide:Application of response surface methodology-Mersin U 
19.15- 

19.25 
O31 : Muge Gemili- Stability constants of cobalt (II) complexes of octahydropyrrolo [3,4-c]pyrrole N-
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FT1-Multivariate Optimization for Removal of Cu(II) and Pb(II) from Aqueous Solutions 

Using Synthesized Hybrid and Calcined Materials 
Elif CERRAHOGLU, Asgar Kayan and Deniz BINGOL 

Kocaeli University, Faculty of Science and Arts, 41380 Kocaeli, Turkey 
*E-mail: elif.cerrahoglu@kocaeli.edu.tr 

Abstract 

Hybrid materials have been receiving attention most especially due to their unique properties and 

offer probability for many new applications in variable fields. One of the application areas of 

these materials is heavy metal removal from aqueous solutions. In this study, organicïinorganic 

hybrid material on the basis of metal alkoxide Al(OBut)3-GPTS-KOBut-Hydrolyzate (Al-GPTS-

KOBut-H) and its calcined form (KAlSiO4) were used to remove Cu(II) and Pb(II) ions from 

aqueous solutions by adsorption process. Different parameters such as contact time, initial pH, 

adsorbent amount, and initial metal ion concentration were studied, and CCD was applied for 

each metal ion and each material to optimize metal ions removal. According to results of some 

optimum adsorption conditions; with a determination coefficient (R2) value greater than 97%; for 

Cu(II) and Pb(II) respectively, with hybrid material 91.82%-93.59%; and with calcined material 

85.95%-86.36% metal removal values have been reached. 
Keywords: Hybrid material, Heavy metal removal, Central composite design 

 

INTRODUCTION  

Hybrid materials with organicïinorganic character have been receiving attention most 

especially due to their unique properties and offer probability for many new applications 

in variable fields and industrial applications1,2. One of the application areas of these 

materials is heavy metal removal from aqueous solutions. Especially in developing 

countries, industrial applications of toxic heavy metals in the last few decades have 

increased at fields as chemical manufacturing, painting and coating, mining, extractive 

metallurgy, nuclear and other industries. Because toxic heavy metal pollution has resulted 

in serious environmental problems for soils, water and living organisms as plants, animals 

and humans, removal of heavy metals has become a more important and wide working 

subject. Due to heavy metal removal processôs characteristics are very complex, detecting 

the optimum values of removal conditions become significant to get the optimum removal 

efficiency. By way of this base, it is thought that process optimization is vital to determine 

the values of design parameters at which the response reaches its optimum. Response 

Surface Methodology (RSM) involves the multiple parameters and appertaining to 

reduced number of experimental trials needed to evaluate multiple parameters and their 

interactions; and Central Composite Design (CCD) is the most frequently used method 

of RSM3,4. 

 

MATERIALS AND METHODS  

Reagents and Equipment 

Al-GPTS-KOBut-H was used as prepared in literature1. The stock metal ion solutions 

(1000 mg.Lī1) of Cu(II) and Pb(II) were prepared from their nitrate salts (Merck). For pH 

adjustment to experiment medium 0.1 mol.Lī1 or/and 0.01 mol.L-1 hydrochloric acid and 

sodium hydroxide solutions were used. All the used chemicals were of analytical grade. 

A Perkin Elmer model Flame AAnalyst 800 Atomic Absorption Spectrometer was used 

for metal quantity analysis.  

2.2. Adsorption process 

For adsorption studies Cu(II) and Pb(II) metal ionôs stock solutions were prepared as 1000 

mg.Lī1 using deionized water.  Hybrid material and its oxide were used as adsorbents. On 
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the purpose of determine the utility of these materials as adsorbents, basic batch method 

was applied. The concentrations of the heavy metal ions in the filtrate were measured 

using flame atomic absorption spectrophotometer (FAAS), and requisite calculations 

were made according to equations below. 

Removal percentage of adsorption, R (%), was calculated by using the following Eq. (1). 

100
)(

(%)
0

0 x
C

CC
R e-

=                                                                             (1) 

The experiments were done with two replicates. The Minitab 16 computer software was 

used for regression analysis of the data obtained and to estimate the coefficients of the 

regression equations.  

 

RESULTS AND DISCUSSION 

The effects of factors such as initial pH, initial metal ion concentration and adsorbent 

amount on the removal efficiencies of the materials were investigated using RSM 

according to the CCD. Second-order models were generated to determine the removal 

efficiency of calcined and novel original organic-inorganic hybrid material for these ions 

and given below for the hybrid and calcined material, respectively. 

Cu (%)= 55.149 + 14.269.pH ï 11.500.
0C + 6.770.mï 6.629.

2pH ï 4.978.
2m ï 3.953.pH .

0C   ï 4.384.

pH . mPb (%)= 84.409 + 17.122.pH ï 3.761.
0C + 3.394.mï 13.042.

2pH + 3.517.pH .
2

0C  + 4.156.pH

. m  

 

 

a 

 

b 

Figure 1. Responce surface plot graphics for a) Hybrid Material with Cu(II) and Pb(II) b) Calcined 

Material with Cu(II) and Pb(II) 

 

 

Cu (%)= 43.591 + 8.253. pH  ï 12.451. 
0C  + 1.596. m  ï 2.442. 

2pH  + 6.120. 
2

0C  ï 4.443. 
2m  

Pb (%)= 70.066 + 17.802. pH  ï 9.963. 
0C  + 0.593. m  ï 9.867. 

2pH  
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The shape of the fitted overall response was best summarized in graphs and was 

generated response surface plots for the fitted model (Figure 1). Response surface plots 

that graphically illustrate the effects of variables on the removal efficiencies of metals 

were drawn to determine the individual and cumulative effects of variables and the mutual 

interactions between them.  In this study, pH was found to be the most important 

parameter and the largest positive main effect in hybrid and calcined materials for nearly 

all metals. This may be explained by the increase the number of negatively charged active 

sites on the surface of adsorbents at higher initial solution pH. It reveals that the metal 

removal decreased with increase in initial metal concentration and increased with increase 

in the pH up to 5.0 for almost all metals and materials. However, because C0 has generally 

negative effect, it obtains lower metal removal at higher C0 values.  
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ABSTRACT 

Typical metallurgical methods used for processing laterite ores cause chemical consumption in 

large quantities in addition to challenging reaction conditions and thus environmental pollution1. 

Therefore, new and more economical processing technologies should be developed for nickel 

recovery. This study was included a mechanical activation of lateritic ore then followed by an 

acid leaching, and aimed to overcome the disadvantages of the conventional metallurgical 

methods to achieve high-efficiency nickel recovery from lateritic ore at lower temperature and 

lower acid concentration. The optimization conditions for both of mechanical activation and 

atmospheric leaching processes were evaluated by response surface method (RSM). The results 

showed that the changes in ore structure during mechanical activation had a positive effect on 

acid leaching and high nickel recovery could be achieved in a shorter leaching time and lower 

acid concentration due to high-energy milling applications. 
Keywords: Mechanical activation, Laterite ore, Leaching, RSM approach 

 

INTRODUCTION  
Mechanochemical processing, chemical reactions and phase transformations take place 

because of mechanical energy applied in high-energy milling. Mechanical activation 

generated by high-energy milling may break down crystals. Thus, fresh and active 

surfaces expose, which both enhance mass transfer to initiate chemical reactions and 

provide the required contact for solid reaction partners2. Nowadays, mechanical 

activation by high-energy milling is an innovative procedure that improves the efficiency 

of mineral processing3. In this study, the effect of mechanical activation (MA) on the acid 

leaching (AL) was investigated for high efficiency nickel recovery from lateritic ore. For 

this purpose, mechanical activation and acid leaching studies were evaluted by RSM that 

was used to identify the optimal parameter settings, evaluate the results and efficiency of 

processes. 

 

MATERIALS AND METHODS  

Lateritic Ore  
A low-grade nickel laterite provided from Kayseri (Uzunpēnar)/Turkey was chosen to 

investigate the effect of the high-energy milling on leaching performance for nickel 

recovery.  

Determination of MA and AL Conditions by Response Surface Method Approach  

MA to be applied as a pretreatment and AL studies were carried out in accordance with 

the experimental plan generated by the CCD for the specified factors in order to obtain 

high efficiency nickel from the ore. 

 

Table 1. Coded and actual levels of selected factors for CCD in MA 

Factors Symbols 

Factor levels 

ïŬ (ï

1.68) 
ï1 0 +1 +Ŭ (+1.68) 

time,t (min) X1 30 83 135 188 240 

Ball/Ore, (B/O) ratio X2 5 10 15 20 25 

Mill rotation speed, (RS) (rpm) X3 200 313 425 538 650 
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Table 2. Coded and actual levels of selected factors for CCD in AL after MA 

Factors Symbols 
Factor levels 
ςh  ός1.68) ς1 0 +1 Ҍʰ όҌмΦсуύ 

Acid concentration, (Co) (mol/L) X1 0.50 0.8 1.2 1.7 2.00 
ŀŎƛŘκƻǊŜ ǊŀǘƛƻΣ ό[κ{ ƻǊŀƴƤύ όƳ[κƎύ X2 10 28 55 82 100 
Temperature, (T) (ˇ˿ύ X3 25 39 60 81 95 

 

RESULTS AND DISCUSSION 

Statistical Evaluation of Results with Experimental Design Approach 

This section contains the results of studies evaluated using RSM approach using 

MinitabÈ 17 software. The experimental data for MA and AL procedures were evaluated 

by RSM approach with variance analysis (ANOVA) in order to determine the statistical 

significance both the main effects and all possible interactions on the "Ni (%)" response 

variable of the investigated factors. The second-order model equations showing the 

relationship between the response variable and the factors were obtained with the reduced 

model obtained by neglecting the statistical significance of less than 95% (p-value greater 

than 0.05).  

Optimization of Mechanical Activation (MA) Conditions  

As a result of evaluation of experimental data for MA by ANOVA the binary 

interactions X1*X2 and X1*X3 were ignored at 95% confidence level.  
 

Table 3. ANOVA results for MA 

Terms Coefficients Standard Error t-value p-value VIF 

Constant 46.27 1.86 24.89 0.000  

time (X1) 0.26 1.23 0.21 0.833 1.00 

B/O ratio (X2) 0.15 1.23 0.12 0.901 1.00 

RS (X3) -1.47 1.23 -1.19 0.243 1.00 

time*time (X1
2) -5.58 1.20 -4.65 0.000 1.02 

B/O ratio*B/O ratio (X2
2) -3.80 1.20 -3.17 0.004 1.02 

RS*RS (X32) -8.29 1.20 -6.90 0.000 1.02 

time*B/O ratio (X1*X2) -0.52 1.61 -0.32 0.750 1.00 

time*RS (X1*X3) -2.68 1.61 -1.66 0.107 1.00 

B/O ratio*RS (X2*X3) -9.66 1.61 -5.99 0.000 1.00 

S= 6.45                    R2= 71.81%                   R2 (pred)= 56.62%                   R2 (adj)= 78.32% 

The significant coefficients according to the reduced model: 
S= 1.93                   R2= 97.35%                   R2 (pred)= 95.76%                   R2 (adj)= 96.77% 

 

In this case, the second-order model equation obtained with the coded values according 

to the reduced model shows that the mill rotation speed is the most important factor on 

Ni (%).  

Ni (%) = 46.27+0.26X1+0.15X2 1.47X3 5.58X 1
 2 3.80X 2 

 2 8.29X 3 
 2 9.66X2X3 (1) 

As a result of activation conditions obtained by CCD in order to reach higher nickel 

recoveries, time (X1), ball/ore ratio (X2) and mill rotation speed (X3) were found as 135 

min, 15 and 425 rpm, respectively. Model and experimentally obtained nickel recovery 

were determined as 46.28%Ñ1.93 (N=2) and 45.99%Ñ2.04, respectively.  

 

Optimization of Atmospheric Leaching Conditions  

The ANOVA results given in Table 4 show that all experimental factors selected for AL 

are statistically significant on Ni(%), except for the X2*X3 binary interaction.  

According to the reduced model temperature was determined as the most effective 

factor to achieve high yield nickel with AL. 
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bƛ ό҈ύ Ґ срΦнлҌнΦпо·мҌмΦрт·нҌмпΦмф·оҌлΦфн· м
 н ҌмΦнл· н 

 нҌнΦфф· о 
 нҌмΦфт·м·нҌнΦто·м·о  (2) 

Optimum AL conditions for raw ore were found as 3.08 M H2SO4 concentration, 27.9 

mL/g L/S ratio and 95 ÁC at 240 min. with estimated and experimental nickel recoveries 

were determined as 99.96%Ñ1.18 and 97.99%Ñ1.83, respectively. However, optimum 

AL conditions for mechanically activated ore were determined as 1.30 M H2SO4 

concentration, 100 mL/g L/S ratio and 85 ÁC at 30 min with estimated and 

experimentally nickel recoveries 98.76%Ñ 0.10 and 97.92%Ñ1.83, respectively. 
 

Table 4. ANOVA results for nickel recovery with AL after MA 

Terms Coefficients  Standard Error t-value p-value VIF 

Constant 65.20 0.687 94.85 0.000  

Co (mol/L) (X1) 2.43 0.456 5.33 0.000 1.00 

L/S ratio (X2) 1.58 0.456 3.45 0.002 1.00 

¢ όϲ/ύ όX3) 14.19 0.456 31.11 0.000 1.00 

Co (mol/L)*Co (mol/L) (X1
2) 0.92 0.444 2.08 0.046 1.02 

L/S ratio*L/S ratio (X2
2) 1.20 0.444 2.70 0.011 1.02 

¢ όϲ/ύϝ¢ όϲ/ύ όX3
2) 2.99 0.444 6.73 0.000 1.02 

Co (mol/L)*L/S ratio (X1X2) 1.97 0.596 3.31 0.002 1.00 

/ƻ όƳƻƭκ[ύϝ¢ όϲ/ύ όX1X3) 2.73 0.596 4.59 0.000 1.00 

[κ{ Ǌŀǘƛƻϝ¢ όϲ/ύΣ όX2X3) 0.13 0.596 0.22 0.826 1.00 

S= 2.38                    R2= 97.32%                    R2 (pred)= 94.15%                    R2 (adj)= 96.52% 

The significant coefficients according to the reduced model: 
S= 0.10                    R2= 100.00%                    R2 (pred)= 99.99%                    R2 (adj)= 99.99% 

 

   
(a) 

   
 (b)  

Figure 1. Surface plots for nickel recovery from (a) raw ore and (b) activated ore 
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The model equations for the MA and AL processes were obtained using the RSM 

approach. The high determination coefficients (R2 > 95%) of models indicated that CCD 

is a suitable design method for both MA and AL processes. The optimization results 

showed that the changes in ore structure during mechanical activation had a positive effect 

on acid leaching. High nickel recovery could be achieved in a shorter leaching time and 

lower acid concentration due to this effect. 

 
Acknowledgement: We are grateful to TUBITAK (Project Number:116M076) for financial support. 
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FT3- Graphene and Molecularly Imprinted Polymer Based Sensor 
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Abstract 

It is aimed to detect trinitrotoluene (TNT) using an electrochemical sensor based on graphene and 

molecular imprinted polymer (MIP). Picric acid served as a model molecule for TNT. The 

reduction of the synthesized graphene oxide and polymer formation were carried out 

electrochemically using cyclic voltammetry by scanning 15 cycles in the potential range of -1.0 

to + 1.2V (vs Ag / AgCl) as a one step process. The methanol-acetic acid mixture was used to 

remove the repressed picric acid from the sensor and the experimental conditions were optimized. 

After the sensor was developed, square wave voltammetry, cylic voltammetry, SEM and 

electrochemical impedance measurements were used for characterization. The prepared new 

composite film possessed the advantages of both polyaniline and reduced graphene oxide with a 

synergistic effect, which has excellent electrocatalytic activity. 

Keywords: moleculary imprinted polymer, graphene, trinitrotoluene, picric acid. 

 

INTRODUCTION  

Conducting polymers which present ˊ-conjugated structures are characterized by a high 

electrical conductivity1. As specificity is concerned, molecular imprinting technology can 

be applied to the manufacture of these conducting synthetic polymers with pre-

determined molecular recognition properties. MIPs are obtained through polymerization 

in the presence of a target molecule2. Hence, highly specific cavities are created into the 

polymeric matrix, originating from shape and chemical functionality. After target 

removal, molecularly imprinted polymers show strong recognition properties towards the 

analyte.  

Graphene, a two-dimensional form of carbon atoms organized in a closely packed 

hexagonal lattice structure, has been considered as one of the most important materials in 

the current century because of its unique nanostructure and extraordinary properties3. 

The advantages of using molecularly imprinted polymer and graphene composites as 

sensing material can be expressed with respect to increased surface area, higher numbers 

of analytical recognition sites, low resistance and improved environmental stability, due 

to the unique properties of both components4. Most of the graphene is produced from 

exfoliated graphite oxide (GO) and its reduction thereof (rGO). Such rGO is very 

promising electrode material due to its heterogeneous electron transfer properties, unlike 

in high quality graphene5.  

 

MATERIALS AND METHOD  

Graphene oxide (GO) was prepared using modified Hummers method6. The reduction of 

synthesized graphene oxide and polymer formation were carried out simultaneously  

using cyclic voltammetry by scanning in the potential range of -1.0  to +1.2 V (vs Ag / 

AgCl) as a one step  process. Square wave voltammetry, cylic voltammetry were used for 

measurements between -1.2 and 1.0 V. The methanol-acetic acid mixture was used to 

remove the repressed picric acid from the sensor and the experimental conditions were 

optimized.  

mailto:nonar@omu.edu.tr


8th Black Sea Basin Conference on Analytical Chemistry (8th BBCAC) 9-11 May, 2018 Istanbul/Turkey 

 

22 
 

After the sensor was developed, voltammetry and SEM were used for characterization 

Then, the electrode was tested for the sensitivity to picric acid and TNT. 

A conventional three-electrode system was used for all electrochemical measurements: a 

carbon rod electrode (4 mm in diameter) served as the working electrode, an Ag/AgCl 

reference electrode, and a platinum wire was as the counter electrode. (GAMRY 

Instruments Reference 600 BAS Electrode stand CGME). 

The reduction of the synthesized graphene oxide and polymer formation were carried out 

electrochemically using cyclic voltammetry by scanning in the potential range of -1.0 to 

+ 1.2V (vs Ag / AgCl) as a one step process in 0.1 M phosphate solution (pH 7.0).  

Electrochemical measurements to characterize the MIP film were carried out in the 

supporting electrolyte of 5 mmol Lī1 K3 [Fe (CN)6 ]  solution containing 0.1 mmol Lī1 

KCl at room temperature (25 ǓC). Cyclic voltammetry was performed from -0.2 to 1.0 V 

at a scan rate of 0.1 V sī1. Square wave   voltammetry (SWV) was used for measurements 

between -1.2 and 1.0 V. The methanol-acetic acid mixture was used to remove the 

repressed picric acid from the sensor. All experimental steps were optimized. 

 

RESULTS AND DISCUSSION 

Graphene and/or RGO are able to be prepared by an electrochemical method is a more 

convenient, effective and green route to produce RGO for preparing electrochemical 

sensors, since it can be performed at room temperature without any dangerous chemicals 

and RGO can be produced directly on the surface of nanostructured electrochemical 

devices. 

Graphene oxide reduction and electropolymerization of a monomer in the presence of 

template molecule are usually performed by separate procedures. Here in this work 

electropolymerization of aniline and electrochemical reduction of graphene oxide were 

taken place simultaneously. Thus, we report a facile one step electrochemical method to 

prepare the polyaniline/graphene composite film modified carbon electrode.  

Picric acid served as a model molecule. Carbon electrodes were used as the electrode 

instead of the commercial glassy carbon electrode.  
 

 
Figure 1.  SWV measurements of graphene and molecularly imprinted polymer based sensor in 0.1 M 

phosphate   buffer (pH 7.0) after incubation for one minute, a) Picric acid ( 10-3 M),  b) TNT (10-3 M) 

 

The prepared new composite film possessed the advantages of both polyaniline and 

reduced graphene oxide with a synergistic effect, which has excellent electrocatalytic 

activity. 
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Abstract 

A rapid, easy and non-laborous HPLC method was developed for the simultenous determination 

Levodopa, dopamine, 3,4 dihydroxyphenylacetic acid and homovanalic acid in artficial 

celebrospinalfluid without any extraction process. The method exhibited a linear range between 

0.05 to 2.0 mgL-1 and limit of detection and quantificatiēon were calculated as 0.016 and 0.05 

mgL-1 for all the analytes. Overall results indicated that the method can be used for clinical 

purposes. 
Keywords: HPLC, Cathecolamines, Artificial Brain Fluid 

 

INTRODUCTION  

A wide range of neural pathways originated from catecholamines employ biogenic 

amines as neurotransmitters. The neurotransmitters in cerebrospinal fluid can be an 

indicator of neuronal functioning in nearby diencephalon structures. Hence, it is very 

crucial to quantitate neurotransmitters and their metabolites level in the extracellular fluid 

for monitoring neurotransmission process [1].  

Levodopa (L-Dopa) is the precursor of catecholamines which is widely used in the 

treatment of Parkinsonôs disease. Dopamine (DA) is responsible for the communications 

of nerve cells and one of its metabolites is 2-(3,4-Dihydroxyphenyl)acetic acid (DOPAC) 

in metabolic pathway to produce Homovanilic acid (HVA). A number of methods 

including spectrophotometry, gas chromatography with mass detection (GC-MS), high 

performance liquid chromatography (HPLC) coupled with various detection system, 

chemiluminescence, potentiometric, amperometric and voltammetric determination, 

radioimmunoassay and flow injection analysis (FIA) have been reported for their 

determination in various biological samples and pharmaceutical preparations. Among 

them HPLC provides a practical tool for sensitive, selective and accurate method for the 

quantification of dopamine precursor and metabolites [2-3]. 

This study describes an HPLC-UV method developed for simultaneous determination 

of levodopa, dopamine along with their metabolites 3,4 dihydroxyphenylacetic acid 

(DOPAC) and homovanalic acid (HVA). Optimization studies were conducted in order 

to achieve better peak resolution and peak symmetry and several types of analytical 

columns (C-18, C-8 and HILIC) have been used for this purpose. The effect of the pH 

and composition of mobile phase and dilution solvent on the peak characteristics have 

also been investigated. Then, the method was validated by using artificial cerebrospinal 

brain fluid.  

 

EXPERIMENTAL  

Reagents: Levodopa, Dopamine, DOPAC, Homovanilic Acid, Trifluoroacetic acid 

(TFA) and Acetonitrile are of analytical grade and used without further purification. 

Stock solutions (1000 mg.L-1) of all analytes were prepared and stored at -20oC. The 

standard solutions were prepared freshly by diluting the stock solutions prior to study.  
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Chromatographic conditions: Initial studies included the use of several types of 

columns such as Phenomenex C18 Luna octadecylsilane 3 column (4.6 mm Ĭ150 mm, 3 

Õm) and Atlantis HILIC column (2.1 mm Ĭ 150 mm, 5 Õm) and Zorbax C-8 (4.6 mm Ĭ 

150 mm, 5 Õm). The mobile phase consisting of 0.05% (v/v) TFA in water and acetonitrile 

was prepared from HPLC grade reagents. Experiments have been carried out by using 

gradient flow with a rate of 1.0 mL min -1. The gradient elution was programmed as 

follows; 0 to 1.50 min 10% ACN, 1.50 to 9.0 min ACN ratio was increased to 30% and 

9.0 to 11.50 min ACN increased to 50% and finally 11.50 to 15.0 min ACN was decreased 

10%ACN. The analytes detected at 274 nm. The autosampler kept at 10oC and injection 

was 20 ÕL.  

Artificial Cerebrospinal Fluid Preparation: Artificial Cerebrospinal Fluid (ACF) 

was prepared according to former study [4]. The content of the ACF is 126 mM NaCl, 

2.5 mM KCl, 2.0 mM CaCl2 2.0 mM MgCl2, 1.25 mM NaH2PO4, 26 mM NaHCO3and 25 

mM D-Glucose. The mixture was kept in +4oC. 

 

Results and Discussion 

Initial studies have been included the injection of mixed standard solution containing 

5 mg L-1 each analyte into the HPLC system packed with three different columns namely 

C-18, C8 and HILIC with aid of aqueous TFA solution and ACN with a flow rate of 1.0 

mL min-1. The best resolution was obtained with C-18 column for all the analytes while 

the other two columns have resulted badly convoluted peaks. Further studies were 

conducted with C-18 column for optimization of other chromatographic conditions 

including the composition of mobile phase. Here, trifluoroacetic acid is selected since it 

has less UV cut-off level but, its percentages in the mobile phase will change the pH 

which has an impact on the chromatographic peaks. Therefore, the chromatograms by 

using aqueous solutions of 0.01%, 0.05%, 0.075% and 0.1% TFA have been recorded by 

HPLC-UV system set at 274 nm. The best results in terms of peak resolution have been 

obtained with 0.05% TFA solution as given in Fig.1. 

 

Figure 1. HPLCïUV chromatograms recorded for 5 mg L-1 a) L-Dopa, b) DA, c) DOPAC and d) 

HVA by using C-18 column with a mobile phase solution of 0.05% TFA. 

 

Following the optimization step, calibration studies have been carried out in sub ppm 

to ppm regions and the graphs have been found linear in 0.05 to 2.0 mgL-1 concentration 

ranges with correlation coefficient close to unity. Method validation studies have been 

carried out in artificial cerebrospinal fluid. Stability studies were also conducted and up 

to 10 hours, no significant change in the signal was observed. The overall validation 

results were given in the Table 1. 
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Overall results have been evaluated as the method developed provides a selective and 

fast way for simultaneous analysis of the targeted analytes in clinical samples. Since the 

validation studies of the method have been carried out in artificial cerebrospinal fluid, it 

can be concluded that the method offers a practical tool for their determination in real 

samples. 
 

Table 1. Analytical Merits of the Method 

Analytical Parameter Levodopa Dopamine DOPAC HVA 

Linear Range (mg L-1) 0.05 ς 2.0 0.05 ς 2.0 0.05 ς 2.0 0.05 ς 2.0 

LOD (mg L-1) 0.016 0.016 0.016 0.016 

LOQ (mg L-1) 0.05 0.05 0.05 0.05 

Reproducibility (% at 0.075 mg L-1) 5.11 5.84 8.67 4.67 

Recovery (% for 0.075 mg L-1) 88.9 93.3 91.2 82.4 
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Abstract 

Present study describes a direct immersion solid-phase microextraction (DI-SPME) method 

for the determination of selected pesticides used in apple production namely bifentrin, propargite, 

tebuconazole and tebufenpyrad prior to the GC-MS analysis. The SPME fiber was fabricated by 

using a stainless steel wire dipped into the voltammetric cell containing pyrrole monomer, tartrate 

solution and carbon nanotube mixture where it was subjected to electropolymerization by cycling 

the potential in a range of -0.5 - 2.0 V. The multiwall carbon nanotubes (MWCNT), amino-

functionalized multiwall carbon nanotubes (NH2-MWCNT), carboxylated multiwall carbon 

nanotubes (COOH-MWCNT) and fullerenes have been used for this purpose. Fiber surfaces have 

been characterized by SEM measurements and the analyses have been performed with GC-MS 

system in SIM mode. 
Keywords: pesticide residue analysis, SPME, GC-MS, polypyrrole, carbon nanotube 

 

INTRODUCTION  

Pesticides are widely used in agricultural production and due to their harmful effects 

for the environment and human health; accurate and reliable methods are required for 

their analysis. Searching for a greener alternative to the traditional sample preparation 

techniques has prompted the development of solid phase microextraction (SPME) based 

on adsorption of organic analytes from liquid samples onto a polymeric film coated on a 

fused-silica fiber [1]. 

Commercial SPME fibers are available for a variety of analytes but, the fiber can be 

fabricated by electropolymerization of conducting polymers for this purpose [2]. In 

addition to their inherent porous structure fiber surfaces can also be modified with carbon 

based nano structures to increase the adsorption capacity [3,4].  

Present study aims to develop a HS-SPME/GC-MS method for the analysis of four 

pesticides used in apple production namely bifentrin, propargite, tebuconazole and 

tebufenpyrad. Their maximum residue levels (MRL) have been reported as less than 0.3, 

2.0, 1.0 and 0.1 mg/kg, respectively. Operational parameters effecting the extraction 

including the medium pH, adsorption time, desorption time and temperature have been 

investigated by using central composite design (CCD).  

 

EXPERIMENTAL  

Reagents: All the reagents used were of analytical reagent grade. Ultrapure water (18.2 

Mɋ/cm) from a MilliPore Milli-Q Gradient water purification system was used. 

Pesticides standards; bifentrin, propargite, tebuconazole and tebufenpyrad were 

purchased from Dr. Ehrenstorfer GmbH and stored at 4oC prior to use. Their stock 

solutions were prepared in acetone. Multiwall carbon nanotube (MW CNT) and its amino 

and carboxyl derivatives along with fullerenes have been purchased from Nanografi 

(Anara, Turkey). Apple juice samples have been obtained from local market and stored 

at 18oC before the analysis. The pH adjustments were made by using Orion 4 Star pH-

meter.  
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Instrumentation: Electropolymerization studies have been carried out using a 

Metrohm Autolab PG Stat 101 voltammetric analyzer. The three-electrode system were 

completed with a stainless steel wire (316 type, i.d. 0.3 mm) as the working electrode, a 

platinum wire as the auxiliary electrode and a Ag/AgCl electrode as the reference 

electrode. The SPME holder for manual sampling was from Supelco (Bellefonte, PA, 

USA). Scanning Electron Microscopy (SEM) measurements of prepared SPME fiber 

were made by Zeiss Gemini Sigma 300VP. A heating magnetic stirrer, purchased from 

IKA -RCT (Germany) was used with a 10 mm stirring bar. Transsonic 460/H was used 

for ultrasonication purposes.  

GC analyses have been carried out with Agilent 7890B Series coupled and 5977E MS 

detector systems and a HP 5MS column (30 m Ĭ 0.25 mm I.D. and 0.25 Õm film 

thickness). Helium (99.999%) was used as carrier gas. The injection port and detector 

were operated at 190oC and 250oC, respectively. The fiber was introduced into the 

chromatographic columns using splitless injection mode. Lab-made PPy-MWCNT 

modified SPME fiber inserted to GC injection port and GC analysis was started manually. 

The flow rate of carrier gas was adjusted at 1 mL/min. The separation of pesticides on 

GC-MS was performed by using a temperature program starting from 50oC for 5 min and 

increasing the temperature to 150oC at a rate of 25oC/min and then, to 220oC at a rate of 

10ǓC/min and holding for 5min.  

Fiber coating and conditioning: Polymeric composite films have been directly 

electrodeposited on the surface of a stainless steel wire electrode by using cyclic 

voltammetry. The wire surfaces have been subjected to ultrasonication in saturated 

solution of oxalic acid for 15 min and then, placed in acetone for 15 min for further 

cleaning.  

The coating solution includes aqueous 0.35 M pyrrole and 0.2 M tartrate solution. In 

modification with carbon nanotube materials, 0.7 mg MWCNT, NH2-CNT, COOH-CNT 

or fullerene have been added into the solution and the mixture was well dispersed under 

ultrasonication for 15 min. Electropolymerization was carried out by cycling the potential 

from -0.5 V to 2.0 V subsequently for 5 cycles at a rate of 50 mV/s. The fiber was then 

connected to SPME holder and then, the fibers have been conditioned at 200ÁC for 30 

minutes.  

The procedure for DI-SPME measurements: Apple juice sample was placed in a vial 

where the pH is adjusted to 8.0 by adding citrate buffer solution. Then, 10.0 mL of this 

sample was transferred into a 20.0 mL of a vial which was placed in a thermostatic cell 

set at 35oC. The SPME fiber was immersed in the solution for 10 min. After this step, the 

fiber was withdrawn into the needle and immediately introduced into the injection port 

set at 190oC for 22 min. All the measurements have been performed by tree replicates.  

 

RESULTS AND DISCUSSION 

First of all, surface morphology of polymeric composite coated SPME fiber was 

investigated by using SEM measurements at different magnifications. Figure 1 shows the 

close images of electrochemically prepared composite films on the stainless steel wire 

after five successive cycles in the potential range of -0.5 V to 2.0 V. As it is evident from 

Figure 1, all the fiber surfaces have displayed a rounded structure sized about 1 Õm while 

MWCNT modified PPy-SPME fiber has exhibited a  thread-like structure more 

suitable for adsorption.  

Initial studies include the selection of the medium pH and the fiber type according to 

their performances. The pH of apple juice samples was changed in a range of 3.0 to 9.0 

by adding citrate buffer to adjust the desired pH and after extraction at 35oC for 10 min, 

the analyses have been performed with GC-MS system by desorbing the analyte at 210oC 
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for 5 min. According to the peak areas, pH 6.0 was selected and then, the performances 

of the four fibers developed have been compared under these conditions by spiking the 

pesticide standards into the apple juice sample. It was evident that MWCNT/PPy has 

given the best results for all the analytes. Further studies include chemometric approach 

by using this fiber. 

In optimization studies, CCD was applied where the factors were chosen as pH, 

desorption temperature and time. Adsorption time was kept as 10 min. The surface plots 

between desorption temperature and pH; desorption time and pH and desorption time and 

temperature has revealed that maximum extraction efficiency was obtained when the 

extraction is performed in pH 8.0 medium and desorption was completed at 190oC for 22 

min.  

 

 
a      b 

 
c      d 

Figure 1. SEM images of a) COOH-MWCNT/PPy, b) NH2-MWCNT/PPy, c) MWCNT/PPy and         d) 

Fulleren/PPy coated on a stainless steel wire (x10 000). 

 

Then, chromatograms recorded in apple juice sample after addition of pesticide 

standard and calibration graphs have been constructed for each pesticide. Among the 

pesticides studied, propargite has given two separate peaks and each was evaluated. Table 

1 summarizes the analytical merits of the method. 

Conclusion 

The developed method was proven to be sensitive and LOD and LOQ have been 

calculated sub ppb levels for bifentrin. Satisfactory recovery values have been obtained 

for all the pesticides in a range of 88.8-97.9 %. CNTs enhance the extraction capacity of 

SPME fibers probably due to the increased surface area. The calibration graphs drawn 

were found linear and LOD values were calculated at ppb levels. The method provides an 

economic and sensitive alternative for the determination of selected pesticides in apple 

juice samples. 
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Table 1. Analytical merits of the method developed for pesticides in apple juice 

Pesticide tR (min) m/z 
Linear range 

(ng/mL) 

LOD 

(ng/mL) 

LOQ 

(ng/mL) 
Recovery (%) 

Bifenthrin  18.9 181, 165 0.5-15 0.17 0.56 
5 ng/mL : 91.1 

15 ng/mL : 97.9 

Tebuconazol 17.9 
125, 70, 

83, 250 
5-100 1.14 3.81 

15 ng/mL : 88.8 

50 ng/mL : 94.2 

Propargite 

(1+2) 
13.8/18.1 135 2.5-50 0.90 3.01 

7.5 ng/mL : 92.3 

25 ng/mL : 96.3 

Tebufenpyrad 19.1 
171, 318, 

333 
2.5-75 2.83 9.45 25 ng/mL : 95.2 
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Abstract 

Recently, transition metal oxides are drawing interest due to their unique electronic and 

electrocatalytic characteristics. Cobalt oxides attract a special attention mainly due to their 

excellent electrocatalytic activity toward various compounds. This study concerns with 

electrochemical preparation of cobalt oxide decorated with platinum nanoparticle composite 

electrodes on a GCE surface in the pursuit of its catalytic applications. The parameters affecting 

the deposition conditions have been evaluated by monitoring oxygen reduction reaction (ORR) 

in pH 5.0 acetate buffer. Under optimal conditions, the electrode was used as a platform for a 

biosensor and polyphenol oxidase enzyme was immobilized onto the electrode surface for phenol 

detection. The medium pH and the enzyme amount have been optimized as pH 7.0 and 0.4 mg, 

respectively. Chronoamperograms were recorded for phenol detection in micromolar levels.  
Keywords: Cobalt oxides, platinum nanoparticle, phenol detection, oxygen reduction reaction, Polyphenol 

oxidase 

 

INTRODUCTION  

Transition metal oxides are drawing special interest in the last two decades due to their 

unique electronic and electrocatalytic characteristics. Cobalt oxides attract considerable 

attention in view of their potential applications in energy conversion devices [1]. In 

addition, combination of hyper d-electronic transition metals with hypo d-electronic 

transition metals have displayed pronounced synergetic effect for both anodic and 

cathodic reactions [2]. 

Several methods have been developed for the preparation of cobalt oxide and among 

them; electrochemical method offers a practical way for tuning its catalytic properties. 

In the last decade, pulsed electrodeposition (PD) was emerged as an efficient technique 

since the pattern of applied potential determines the compositions and morphologies of 

metal oxide film [3]. 

This study concerns with electrochemical preparation of cobalt oxide and platinum 

nanoparticle composite electrodes on a GCE surface in the pursuit of its catalytic 

applications. Electrochemical deposition of the metal-metal oxide film structure has 

been carried out by both pulsed deposition and cyclic voltammetry. The parameters 

affecting the deposition conditions have been evaluated by monitoring oxygen reduction 

reaction (ORR) in pH 5.0 acetate buffer. Under optimal conditions, the electrode was 

shown to be utilized as a platform for a biosensor over ORR. 

Phenol detection via biosensors is usually carried out by using purified enzymes such as 

tyrosinase also known as polyphenol oxidase. It is a copper-containing enzyme that 

plays a crucial role in melanin biosynthesis and in enzymatic browning of fruit and 

vegetables.  

 

EXPERIMENTAL  

Reagents and Apparatus: All the reagents used were of analytical grade. Ultrapure 

water (Milli Pore with 18.2 MW resistivity) was used throughout the study. Cobalt 

chloride hexahydrate (CoCl2.6H2O), sulfuric acid (H2SO4), acetic acid and sodium 
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hydroxide (NaOH) was purchased from Carlo Erba. Potassium tetrachloroplatinate was 

purchased from Aldrich. Chloroacetic acid buffer solution (CAA) was prepared from 0.1 

M CAA and pH was adjusted as pH 3.0 with 3.0 M NaOH. Acetate buffers were prepared 

by using 0.08 M acetic acid and adjusting the pH to 5.0. Phenol was purchased from 

Merck. Glutaraldehyde (GA) solution (%25, v/v) was obtained from Sigma Aldrich. 

Cyclic voltammetric measurements were performed by using Autolab PGSTAT with 

a three electrode system consisting of Ag/AgCl (sat. KCl) as the reference electrode, Pt 

wire as the counter electrode and GCE (BASi, 3 mm diameter and a surface area of 0.07 

cm2) as the working electrode. Morphological characterization of the surface was made 

by using Philips XL 30 SFEG scanning electron microscope (SEM). 

Preparation of CoOx modified Electrode: Prior to each experiment, the GCE was 

polished with 0.3 micron alumina slurry and treated with water and ethanol mixture in an 

ultrasonic bath. After rinsing with ultrapure water, the GCE surfaces have been modified 

with metal oxide film by using cyclic voltammetry or pulse deposition procedure. The 

metal oxide deposit was accumulated at the electrode surface by simply cycling the 

potential in the range of 1.0 ï(-1.2) V for 40 times at a scan rate of 50 mV/s. The cell 

content was 0.1 M Co(II) solution in pH: 4.0 CAA/Acetate buffer. The electrode obtained 

(CoOx/GCE) was then immersed into 1Ĭ10
-3 M PtCl4

2- solution prepared in 0.01 M H2SO4 

solution and potential was cycled between -0.25 and 1.05 V with a scan rate of 10 mV/s 

for 20 times. The electrode obtained by this means was denoted as Pt/CoOx/GCE. For 

comparison, Pt-GCE was also prepared from a solution containing 1Ĭ10-3 M K2PtCl4 in 

0.01 M H2SO4 solution by cycling the potential with a scan rate of 10 mV/s for 20 cycles.  

Similarly, pulsed deposition (PD) was applied in the accumulation step and resulting 

Pt/CoOx/GCE was first immersed into the cell containing 0.1 M Co(II) in pH: 4.0 

CAA/Acetate and the pulsed deposition program was applied where the potential was set 

-1.2 V for 3 s and then 1.2 V for 3 s sequentially. This process was repeated for 30 times. 

In the second step, CoOx/GCE developed was immersed in 1Ĭ10
-3 M PtCl4

2- solution and 

a similar electrodeposition process was applied where the potential was set -0.25 V for 2 

s and then 1.05 V for 2 s sequentially for 50 times. Then, the modified electrodes were 

placed in pH 5.0 acetate buffer de-aerated with nitrogen gas for background response and 

then, the buffer solution was saturated with O2. The ORR signal is recorded by cyclic 

voltammetry in a potential range of 0.8 - -0.5 V at a rate of 50 mV/s.  

Procedure in Biosensor Studies: 1.0 mg gelatin was weighted and solved in 25 ÕL 

pH 7.0 PBS by heating. Upon addition of 0.3 mg enzyme into the tube, it was dropped 

onto the Pt/CoOx/GCE surface. The biosensor was allowed to dry at room temperature 

for four hours and then, it was exposed to a 2,5% (v/v) glutaraldehyde solution for 10 min 

at room temperature and rinsed with phosphate buffer solution. The performance of the 

electrode was tested by using synthetic waste solution spiked with phenol standard 

solution. 

 

RESULTS AND DISCUSSION 

Initial studies have been devoted to the optimization of the parameters affecting on the 

modification process of CoOx electrode by monitoring ORR signals. Then, the 

performance characteristics of the electrode developed have been compared with other 

electrodes to reveal any synergic effect of the composite structure.  

The solution related parameters such as medium pH and Co(II) concentration were 

optimized. The medium pH used in CoOx deposition step was studied in a range of 2.0 - 

6.0 by mixing CAA-Acetic acid and NaOH solution. Then, 0.1 M Co(II) solution was 

placed in the cell and either cyclic or pulsed deposition program was applied. The 

electrode (Pt/CoOx/GCE) was transferred to pH 5.0 acetic acid buffer solution where the 
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ORR signal is recorded by cyclic voltammetry. It was concluded that the pH of CoOx 

deposition solution has a strong effect on the subsequent formation of the ORR signal. 

The reduction peak currents of oxygen were plotted against the pH in CoOx deposition 

step and it was observed that peak potentials shifted towards more positive potentials. 

The peak currents at 0.21 V have given a maximum at pH 4.0 and this pH was chosen for 

further studies. The other parameter is the Co(II) concentration which can determine the 

film thickness on the electrode surface. In a concentration range of 0.01- 0.5 M, 0.1 M 

Co(II) was selected as the optimum concentration.  

Further studies have been conducted to see the effects of deposition conditions on the 

ORR signal. First, the metal oxide deposit on the electrode, denoted as CoOx/GCE, was 

accumulated at the surface by simply cycling the potential in the range of 1.0 ï(-1.2) V 

for 40 times at a scan rate of 50 mV/s. Then, the film electrode was immersed into 1Ĭ10-

3 M PtCl4
2- solution prepared in 0.01 M H2SO4 and the potential was cycled between -

0.25 and 1.05 V with a scan rate of 10 mV/s for 20 times. Similarly, in PD technique, the 

number and duration of the potential pulse applied to the electrode for deposition of CoOx 

optimized as 30 pulses for 3 s and subsequent deposition of Pt np was and 50 pulses for 

2 s, respectively.  

The last parameter to be optimized is the scan rate on the ORR signal formation As the 

rate was changed from 2 ï 1000 mV/s, the ORR peak currents have linearly increased at 

lower scan rates and then, leveled off at high scan rates while the peak potential was 

shifted from 0.27 V to 0.128 V. Similar change can be observed with square rate of scan 

rate indicating a diffusion controlled current formation. The observed decrease in the ratio 

of peak current/ɜİ at higher scan rates is characteristic to the catalytic reaction.  

Under optimal conditions, the surface morphology of the modified surface was also 

studied by using pencil lead electrode. The SEM images of the CoOx/PLE and 

Pt/CoOx/PLE, respectively at different magnification have revealed a homogeneous 

distribution of the platinum nanoparticles over the oxide film. The performance of the 

CoOx-Pt/GCE prepared by PD technique has been compared with bare GCE, CoOx/GCE, 

Pt/GCE electrodes.  

Figure 1 illustrates the cyclic voltammograms recorded for ORR in pH 5.0 acetic acid 

solution at all the electrodes for comparison. It is clear from the figure that bare and CoOx 

deposited GCE has shown a poor effect towards ORR signal, but Pt np deposited GCE 

has given a high peak at 0.2 V as expected. On the other hand, depositing the Pt 

nanoparticles over the CoOx film, obtained Pt/CoOx/GCE has given the best results. The 

enhanced catalytic activity of the electrode can be attributed to the high dispersion of Pt 

nanoparticles on the porous film surface. Interestingly, the composite electrode prepared 

by cyclic voltammetry has displayed higher ORR peaks than the electrode prepared by 

PD (Figure 1C). This can be attributed to the deposition of more platinum onto the 

electrode surface during slow scanning the potential in cyclic conditions as it is evident 

from the SEM images. 

Finally, the potential of the electrode for bioanalytical applications have been searched. 

In phenol detection, the electrode developed was placed in a cell and the potential was set 

at 0.1 V where the oxygen signal can be traced. The oxygen left over from the reaction of 

Tyr with phenol was monitored and phenol can be determined indirectly. Before starting 

these experiments, the pH of the medium was checked and pH 7.0 PBS was selected as 

the optimum. 

Upon addition of phenol standards into the cell the chronoamperogram recorded has 

displayed a series of sharp decreases in the ORR signal and calibration graph was 

constructed by measuring the current change. A linear range (R = 0.999) was obtained in 

micromolar levels of phenol and the RSD was calculated as 6,05% for 1x10-5 M. The 
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method was applied to the artificial waste water samples and linear graph was constructed 

between 5,0 ï 35 ÕM phenol with an RSD level of 4.1% for low (5 ÕM), 4,7% for medium 

(20 ÕM) and 1,36% for high (30 ÕM) levels of phenol concentration. LOD and LOQ have 

been calculated as 0.39 ÕM and 1.18 ÕM, respectively. 

 

 
A      B 

 
C 

Figure 1. Cyclic voltammograms recorded for ORR in pH 5.0 Ac buffer at a) bare GCE, b) CoOx/GCE c) 
Pt/GCE and d) Pt/CoOx/GCE prepared by A) cyclic voltammetry, B) pulsed deposition, C) Comparison of 

the performances of the electrodes prepared by CV and PD  

 

In conclusion, catalytic activity of the Pt/CoOx/GCE electrode towards reduction of dissolved 

oxygen was found better with an electrode prepared by subsequent deposition of CoOx and Pt by 

cycling the potential rather than the pulsed deposition. As the electrode was used as a platform 

for tyrosinase immobilization, the biosensor obtained has given very sensitive results for phenol 

detection. 
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Abstract 

 In this work, acrylic acid and vinyl pyrrolidone were preferred as monomers because of their 

biodegradability. Hydrogels were obtained in the presence of a radicalic initiator (APS). 

Therefore, copolymeric hydrogels were obtained under optimum conditions and synthesized by 

free radical polymerization technique. Swelling (%S) values of the hydrogels were measured 

during 56 h. The surface morphologies of the hydrogels were shown by SEM analysis.  
Keywords: Hydrogel, Acrylic acid, N-vinyl 2-pyrrolidone, swelling behavior. 

 

INTRODUCTION  

Hydrogels are preferred in many application fields because of their porous and water-

loving structures. An approach to strengthening polymeric hydrogels and enhancing their 

functionality. The water content in the hydrogels affects different properties like 

permeability, mechanical properties, surface properties, and biocompatibility1. Hydrogels 

have physical properties similar to that of living tissue, and this similarity is due to the 

high water content, soft and rubbery consistency, and low interfacial tension with water 

or biological fluids2,3. The polymerization is initiated by UV, by redox initiator system or 

thermally4.  

 

EXPERIME NTAL 

Preparation of Hydrogels 

The crosslinked cylindrical hydrogels were prepared by using AA, VP monomers in 

various ratio, in PVC pipettes. Each hydrogel was obtained by selecting 3 different 

monomer-monomer quantities (75:25, 50:50, 25:75 (v:v)). The solution of hydrogel was 

heated with temperature-controlled heater on 80ÁC, 2 hours. Then, the pipettes were 

carefully stored in equal volumes (3-4 mm) cut into cylindrical discs. The hydrogels were 

dried in a room conditions before vacuum oven (35ÁC).  

 

RESULTS and DISCUSSION 

Swelling Behavior 

Swelling behavior of copolymeric hydrogels were given in Fig.1. Best swelling behavior 

at the end of the constant value (48 h) was seen in 75:25 (AA:VP) copolymeric hydrogel. 

 

SEM Results 
Morphological structure of hydrogels were characterized by SEM images. Before and after 
lyophilization images of 75:25 (AA:VP) copolymeric hydrogels were shown in Fig.2. 
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Fig.1. Swelling behavior of copolymeric hydrogels 

 

 
Fig. 2. SEM pictures of AA hydrogel (before and after lyophilization) 

 

CONCLUSION 

 

The swelling behaviors and SEM images improved the synthesis of 75:25 (AA:VP) 

copoylmeric hydrogels. Best swelling, elasticity and flexibility was obtained in this 

hydrogel. To better understanding, lyophilization process was applied to hydrogels. 

Therefore, the pore diameters were seen clearly. The pores of hydrogels distributed 

homogenously. In the future, this copolymeric hydrogels will be modified with inorganic 

materials to obtain for various applications.  
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Abstract 

Present study deals with the adsorption of selected VOCs onto the activated carbon and biochar 

materials obtained from textile wastes prior to their GC-MS determination. Adsorptive 

performances of activated carbon and biochar from cotton/polyester and acrylic wastes have been 

compared with commercially obtained activated carbon and nanocellulose material. The 

adsorbents have been exposed to the mixed gas standards including toluene, ethylbenzene and 

xylene in a vial kept at 25oC for 15 min and then, the VOC content of adsorbent was thermally 

desorbed in the autosampler set at 60oC for 5 min. The sample withdrawn from the head space of 

the vial was injected into the GC-MS system for subsequent separation in a wax column. The 

chromatograms recorded have revealed that cotton/polyester biochar adsorbent has given the best 

response for the majority of analytes according to their peak areas. Calibration graphs constructed 

for all the targeted analytes has revealed that very sensitive analysis can be performed well below 

the short term exposure level (STEL) values determined for workplaces including the paint sector.  

 

INTRODUCTION  

Volatile organic compounds (VOCs) are considered as a fundamental parameter for 

assessing the air quality because of their toxicity and precursor role in photochemical 

smog. BTEX refers to the chemicals benzene, toluene, ethylbenzene and o-, p-, and m-

xylenes, all severely threaten human health and the environment due to their toxic, 

mutagenic, and carcinogenic effects [1]. Monitoring of their levels in workplace 

atmosphere is of great importance in terms of occupational health and safety. Adsorptive 

enrichment on several adsorbents is often used to combine active or passive sampling. A 

great deal of research has been conducted to investigate the adsorption properties of 

VOCs onto a variety of materials including zeolite, polymeric or carbon based adsorbents 

[2]. Engineered carbonaceous materials have been reported to display excellent VOC 

adsorption ability because of their large surface area, plentiful pore structure, high 

stability, as well as relatively low cost [3]. Activated carbon (AC) is produced from 

carbon-rich materials such as lignite, wood etc. by the processes of carbonization and 

activation while biochar is produced from biomass by slow pyrolysis at the temperatures 

lower than 700ǓC under inert atmosphere [4]. Although biochar has been widely used in 

various fields, a limited number of researches have been done for VOC vapor adsorption 

[3].  

Present study deals with the use of novel carbon materials as adsorbents for selected 

VOCs Activated carbon and biochar obtained from cotton/polyester and acrylic wastes 

along with commercial activated carbon and nano cellulose materials have also been used 

for comparison purposes.  

 

EXPERIMENTAL  
Apparatus and Reagents: All the reagents used were of analytical grade. Mixed standard 

solution (500 mg/L) of toluene (Sigma Aldrich), ethyl benzene (Acros Organic) and xylene 

isomers (Alfa Aesar) were prepared in methanol (Sigma Aldrich). Activated carbon and biochar 

materials from textile wastes were produced in a 1 L volume of fixed bed reactor made of stainless 

steel. For biochar production,15-25 g of cotton/polyester polyester (%50:%50, w/w) and acrylic 

wastes cut in pieces about 2 cm was loaded into the reactor and then heated at a rate of 5oC/min 
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up and held at 350-400oC for 30 min under nitrogen atmosphere. Volatile products passed through 

ice-bath at where liquid products collected and remaining gases was collected in a Tedlar bag. 

Activated carbon was obtained from biochar by chemical activation. The biochar was 

impregnated with ZnCl2 solution at a ratio of 1:1 and after drying, the chars was carbonized at 

500oC under nitrogen atmosphere for 2 hours. The char was boiled with 200 mL of 10% HCl 

solution for 60 min, filtered in a vacuum flask, and washed with hot water and finally with cold 

water to remove the chloride ions and other inorganics. After washing, activated carbon samples 

were dried at 110 ÁC for 24 h and weighed. Commercial activated carbon (Merck) and nano 

cellulose materials (Nanografi Inc.) were also used for comparison. Close images of the 

adsorbents has been recorded by using the SEM (Carl Zeiss 300 VP). Adsorption studies have 

been carried out by using N¿ve BM 402 cryostat. Gas chromatographic analyses were performed 

with Agilent Technologies Model 7890B Series GC system equipped with PAL RSI 85 

autosampler and 5977E MS detector systems. A DB-Wax (60m x 0.25mm x 0.15 ɛm) column 

was used. Helium was used as carrier gas with a flow rate 1.5 mL/min. The inlet and detector 

have been operated at 200ÁC and 250ÁC, respectively. The gas sample (1 mL) was injected in split 

mode (1:50) and the temperature program was started by holding at 40ÁC for 5 min and then, 

rising to 150ÁC by a heating rate of 5ÁC/min.  

Procedure: Each adsorbent weighed as 20 mg in a small glass cap was placed in a 20 mL GC 

vial where it was exposed to gas standards evaporated from injected 10 ÕL of mix standard 

solution at 25ÁC for 15 min. Then, the cap was transferred into the of autosampler vial for thermal 

desorption of the VOC content at 60oC for 5 min. 1 mL of sample withdrawn from the head space 

of the vial was injected into the GC-MS system for subsequent separation in a wax column. Head 

space gas sample was injected into the GC-MS system. 

 
RESULTS AND DISCUSSION 
Initial studies have been devoted to the calibration studies of gas phase standards 

injected into the GC-MS system. Well separated peaks were observed for all the analytes 

125 mg/m3 each of which was withdrawn from the headspace of standard solution 

incubated at 60oC for 5 min. Table 1 lists the retention times (tR) observed and mass to 

charge ratios (m/z) used for the analytes. Calibration graphs were constructed in 1.25-25 

mg/m3 range for all of the analytes with a correlation coefficient close to unity. Then, the 

experiments were repeated in the presence of the adsorbents.  

The procedure given in experimental section was applied for targeted analytes at their 

short term exposure levels (STEL). The blank corrected peak areas obtained for each 

analyte were plotted against the adsorbent types as shown in Figure 1. Interestingly, the 

performances of the commercial and lab-made- activated carbons for VOC adsorption 

were found to be poor in comparison to the biochar and nanocellulose materials. 

 
Table 1. Chromatographic characteristics of targeted analytes by direct injection method 

 Toluene Ethylbenzene p-Xylene m-Xylene o-Xylene 

tR (min) 8.723 11.343 11.578 11.789 13.146 

m/z 
91.92 

39.65 

91.106 

51.65 

91.106 

105.77 

91.106 

105.77 

91.106 

105.77 

 

Generally, large specific surface area and small pore size facilitate the adsorption but, 

it should be noted that surface chemical functional groups are also crucial factor for VOC 

adsorption. Therefore, the biochar rich in functional groups on rather large pore size might 

result in enhanced adsorption of analyte depending on its polarity. For the majority of 

analytes, the best results were obtained by cotton/polyester biochar and this adsorbent 

was used for further calibration studies. Analytical performances of the HS/GC-MS 

method were evaluated for all the analytes (Table 2). 
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Figure 1 Performance comparison of the adsorbents used for 15 min exposure to selected VOCs at 25oC 

and desorbed at 60oC for 5 min. 

 
Table 2 Analytical merits of the HS/GC-MS method carried out with cotton/polyester biochar 

VOC type Dynamic 

Range (mg/m3) 

R2 RSD (%)  

(75 mg/m3) 

LOD  

(mg/m3) 

LOQ  

(mg/m3) 

STEL for 15 

min (mg/m3) 

Toluene 75-175 0.9781 19 22.52 68.26 384 

Ethyl Benzene 75-175 0.9926 22 13.02 39.47 884 

p-Xylene 75-175 0.9922 19 13.32 40.36 442 

m-Xylene 75-175 0.9923 16 13.24 40.14 442 

o-Xylene 75-175 0.9960 19 9.55 28.95 442 

 

According to the results of HS/GC-MS method, the biochar adsorbent used has 

displayed a superior adsorption performance for the BTEX analysis. However, another 

important aspect of the adsorbent to be considered is the quick desorption ability for 

subsequent measurement. Therefore, it was tested upon withdrawing a second and third 

injection from the headspace of the adsorbent after thermal desorption. The peak area 

values have been compared and it was calculated that only a less than 0.4% of the peak 

is remained on second injection indicating the complete removal of the VOC from the 

adsorbent by thermal desorption. 

 

Conclusion 

Carbon-based adsorbents obtained from textile wastes can serve as an economic and 

renewable material for sensitive and selective analysis of VOCs. The biochar materials 

have great potential to be used in VOC adsorption because of its excellent adsorption 

efficiency and low cost. These materials can also be used as passive sampler systems for 

monitoring the BTEX level in workplace atmosphere which is of great importance in 

terms of occupational health and safety.  
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Abstract 

Early diagnosis of lung cancer is one of the most important strategies to reduce morbidity rate 

and improve the survival rate. Invasive techniques alternative to the current screening techniques 

are being searched extensively. Exhaled breath analysis is a relatively new strategy for early 

cancer screening and detection of molecular bio markers speciýc for lung cancer however; direct 

sampling of breath does not provide the necessary detection limits. Therefore; enrichment 

techniques are being searched for development of reliable sampling techniques. Present study 

describes a new sensitive and reliable method for the determination of biomarkers of lung cancer 

in human breath sampled by a solid phase microextraction (SPME) fiber. For this purpose, 

exhaled breath samples of the lung cancer and asthmatic control groups were collected on the lab-

made SPME fiber and then, injected into GC-MS system for thermal desorption and subsequent 

analysis. Following the optimization studies, the VOCs were assessed using a chemometric 

approach using principle component analysis (PCA). A good classification of cancer cases and 

healthy volunteers for lung cancer diagnosis has been obtained. It has been shown that SPME 

fibers prepared in our research laboratory can be used for early detection of lung cancer. 

Keywords: Breath analysis, SPME, Chromatography, Lung Cancer 

 

INTRODUCTION  

Lung cancer is the most common kind of cancer in the world and it is a leading cause 

of cancer death by late diagnosis. Early diagnosis is one of the most important strategies 

to reduce lung cancer morbidity rate and improve the survival rate. To improve the overall 

survival, many screening methods including tomography and radiography have been 

used. However, current screening techniques for lung cancer are always expensive and 

not comfortable, even harmful for patients. 

The detection of molecular bio markers speciýc for lung cancer in exhaled breath is a 

relatively new strategy for early cancer screening and detection. This technique is non-

invasive, painless, easy to perform and no risk to patients. Exhaled breath contains about 

3500 different kinds of volatile organic compounds (VOCs) [1,2].  

Breath analysis has taken a long time to be a useful tool because of the lack of 

standardized breath collecting methods and the low concentrations of VOCs which are 

present in nano or pico-molar level. On the other hand, the direct sampling does not 

provide the necessary detection limits therefore; there is a need for development of 

reliable sampling techniques for breath analysis. 

Present study was designed to develop a new sensitive and reliable method for the 

determination of biomarkers of lung cancer in human breath by SPME sampling. Lab-

made fibers were placed in the breath sampling device to enrich the VOCs in exhaled 

breath samples from of the lung cancer and asthmatic control groups. Then, the fibers 

have been injected into the GC-MS system for subsequent analysis. Considering the 
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extensive data obtained, principle component analysis (PCA) has been used to classify 

the cases. 

 

EXPERIMENTAL  

Apparatus and Reagents: Chromatographic experiments have been performed by 

using an Agilent Technologies Model 7890B Series GC system and 5977E MS detector 

systems. A DB-624 (60m x 0.25mm x 0.15 ɛm) column was used. Helium was used as 

carrier gas with a flow rate 1.5 mL/min. The inlet has been operated at 250ÁC. The 

temperature program was started as followed 35ÁC for 5 min rising to 280ÁC by ramp of 

25ÁC/min and hold for 5 min. 

SPME Fiber Production: Stainless steel wire was cleaned by ultrasonication for 15 

min. in acetone and placed in a voltammetric cell where three electrode system was 

completed by Ag/AgCl electrode as the reference and Pt spiral as the auxiliary electrode. 

Thiophene was added into the cell 0.1 M of LiCl containing acetonitrile solution and 

purged with nitrogen gas for 5 min. Electroplating of the steel wire was maintained by 

cycling the potential between -0.2 to 2.2 V for subsequent 50 scans at a rate of 50 mV/s.  

Subject Distribution and Procedure: Exhaled breath samples of 70 lung cancer and 

106 control groups were taken in cooperation with Ege University, Faculty of Medicine 

and total 176 cases have been evaluated. A lab made sampling device was used for the 

VOC samplins. 30 L exhaled breath passed thorough fiber at 38oC. Desorption of the 

adsorbed VOCs was maintained at 250oC for 5 min. 

Data Analysis: Partial Least Squares- Discriminant Analysis (PLS-DA) was applied 

to entire data. By using the coefficients obtained from PLS-DA model, determination of 

the peaks having high contribution to classification became possible. 

 

RESULTS AND DISCUSSION 

Two different SPME sampling procedure namely constant time and constant volume 

were applied. The classification between lung cancer and healthy wasnôt obtained by 

constant time SPME sampling. Therefore, studies were carried out by constant volume 

SPME sampling. A sample chromatogram of SPME-GC-MS results was given in Figure 

1. 

 

 

Figure 1. Sample chromatogram of SPME-GC-MS 
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As can be seen from the Figure 1, variety of compounds were identified in the 

chromatograms. All MS spectrum of healthy control and lung cancer patients were 

classified by PCA analysis. After contracting PLS-DA model using full spectrum, the 

contribution of each data point was calculated. As can be seen from the Figure 2, there 

are lots of potential biomarkers. The sample chromatogram and its distribution of 

potential biomarker for healthy control and lung cancer patients was given in Figure 3. 
 

 

Figure 2. PLS-DA analysis of potential biomarkers 

 

 

Figure 3. Sample chromatogram and its distribution of potential biomarker for healthy control and 
lung cancer patients 

 

A good classification of cancer patients and healthy volunteers for lung cancer 

diagnosis has been obtained. Classification accuracy for healthy controls and lung cancer 

patients were 72%. It has been shown that SPME fibers prepared in our research 

laboratory can be used for early detection of lung cancer. 
 

¢Ƙƛǎ ǎǘǳŘȅ ǿŀǎ ǎǳǇǇƻǊǘŜŘ ōȅ ¢Ǹōƛǘŀƪ όммо½стнύΦ 
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Abstract 

Pesticides are widely used in agricultural production nevertheless, their residues in food and 

environmental samples are harmful to human health because of their potential mutagenicity and 

carcinogenic properties. Their extensive use in world-wide agricultural practice in addition to 

industrial emission during their production has led to substantial occurrence of pesticide residues. 

For these reasons, the evaluation of pesticide residues is nowadays a priority objective to ensure 

safety and quality.  

In this work the information about novel green extraction methodological approach including 

magnetic solid phase extraction (MSPE) is presented. A Fe3O4/Ni/Ni xB nanocomposite magnetic 

adsorbent was synthesised [1] and used for the determination of Bromopropylate (BRP) and 

Lambda-Cyhalothrine (LMD) pesticides in well water, wine and grape juice samples by MSPE 

method. Characterisation of the adsorbents was performed using scanning electron microscopy 

combined with energy dispersive X-ray spectroscopy (SEM-EDX). The parameters related to the 

extraction efficiency were screened and the performance of extraction of pesticides were 

compared by using gas chromatography with electron capture detector.  
Keywords: Magnetic dispersive, Green chemistry, Pesticide, Chromatography 

 

INTRODUCTION  

The presence of very low levels of endocrine disruptor pesticides in environmental 

samples requires a preliminary concentration of the analytes before the analysis, so that 

the target analytes can be detected accurately and sensitively. Processes in which pre-

concentration processes are carried out are generally techniques for determining overall 

non-specific components of target analyte. The fact that the selected pre-concentration 

technique is not specific to the relevant pesticide species may cause the amount of the 

target analyte to be detected not accurately due to reasons of interferences. The monitored 

analytes are generally adsorbed on a solid support, separated from the matrix environment 

and then analyzed with the appropriate device. The most critical step is the adsorption 

step where the target analyte is attached onto a solid support during the sample 

preparation step. The higher the polarities and the polarities of the adsorbent, the more 

selectively the target analytes are adsorbed.  

Different extraction techniques namely, solid phase extraction (SPE) [2] liquid-liquid 

extraction (LLE) [3] dispersion liquid liquid micro extraction (DLLME) [4] solid phase 

micro extraction (SPME) [5] were developed for the extraction of environmental 

pollutants in different samples to meet the above mentioned requirements. 

When we look at the classical extraction techniques used from these methods; the 

liquid phase (LLE), solid-liquid (SPE) based techniques have been developed and 

nowadays popular with solid phase micro-extraction (SPME) techniques have limited 

capacity.The sensitivity of the last two techniques depends on the affinity, polarity and 

pore structure of the cartridge or fibers used for sample preparation, in short, their 

physical and chemical properties.  

As these adsorbents, which are usually prepared in one type, address only chemical 

groups with similar properties, alternative surfaces should be developed for structures 

with different chemical properties. In order to solve such problems, magnetic solid phase 

extraction (MSPE) was developed and it is one of the new procedure of micro solid phase 
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extraction (Õ-SPE) based on the use of magnetically modified adsorbents. This technique 

has gained much attention due to easy seperation under an applied external magnetic field, 

minimum solvent consumption and the extraction efficiency. In this novel sample 

preparation method, a series of magnetic particles have been used for the extraction of 

organic pollutants including, nano Fe3O4, Fe3O4-grafted graphene and graphene [6], 

carbon nanotubes and Fe3O4- carbon nanotubes [7] and so on.  

In this study, a novel Fe3O4/Ni/Ni xB nanocomposite magnetic adsorbent was 

synthesised and used for the enrichment of pesticides from the samples. 

 

EXPERIMENTAL  

Apparatus and Reagents: 

Bromopropylate (97.5%) and Lambda-cyhalothrin (98.5%) were purchased from Dr. 

Ehrenstarfer-Schafers (Augsburg, Germany). Stock solutions of these pesticides were 

prepared in acetone and stored at 4ÁC before use. Wine and grape juice samples were 

purchased in local supermarkets and stored at 5oC. Gas chromatographic analyses were 

performed with a gas chromatograph from Agilent Model 7820A Series, equipped with 

HP ECD detector systems. The analytical column used was a DB-5-MS column (30m x 

250 Õm I.D. and film thickness 0.25 Õm). Helium and nitrogen (99.99%) were used as 

carrier and make-up gas, respectively. The oven temperature program used for the 

analyses was as follows: 50oC for 5 min increased to 150oC at a rate of 25oC min-1 and 

increased to 220oC at a rate of 10oC min-1 and increased to 280oC at a rate of 5oC min-1 

with a total run time of 33 min. 

Õ-SPE Procedure: 

7 mL of sample (pH:7.0) was placed in a centrifuge tube containing 5.0 mg of 

Fe3O4/Ni/Ni xB nanocomposite material. Adsorption process was made by using a shaker 

for 30 min. After this process, centrifugation was made and nano particles were isolated 

from the sample by placing a strong magnet at the bottom of the tube. The preconcentrated 

target analytes were desorbed with 75 ml ethyl acetate by ultrasonication for 15 min. After 

centrifugation process for 1 min, 50 ml of the extract was placed in an insert containing 1 

mg of Na2SO4 for the removal of excess amount of water. Inserts were centrifugated in a 

micro centrifuge and at the end, 20 ml of sample was placed in a vial and 1 ml was injected 

to the gas chromatography system. 
 

RESULTS AND DISCUSSION 

In order to reveal the major effects of the extraction, eleven factors were selected and 

Plackett-Burman Design was constructed. The parameters effecting the extraction, 

mainly, solvent polarity, solvent volume, pH, sample volume, adsorption amount and 

time, desorption time, centrifuge time, mini centrifuge time, ultrasonication time and salt 

amount were optimized. The significant parameters effecting on the extraction efficiency 

were found as the solvent polarity, pH and sample volume and the results of this study 

were further used in Box Behnken design. Optimum values for the analysis was obtained 

as pH: 2, sample volume: 5 mL, adsorption temperature: 80oC and time: 20 min, 

desorption temperature: 250oC and time: 5 min, stirring rate: 1000 rpm and salt amount: 

0.5 g.  

The regression coefficients relating to linearity were at least 0.99. Under optimized 

conditions the linear range was found between 0.1 ï 50 ng mL-1 for BRP and 0.06 ï 50 

ng mL-1 for LMD, and the detection limits for BRP and LMD were calculated as 0.03 and 

0.02 ng mL-1, respectively. Recoveries from spiked samples range from 89 to 108% and 

RSDs were no higher than 15% in the most unfavourable case. Enrichment factors were 

calculated as 30.3 and 393 for BRP and LMD, respectively.  
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Hence, this developed micro extraction method shares the advantages of the classical 

extraction methods such as excellent enrichment performance, easy operation and ability 

to employ a wide range of ñgreenò extraction way. 

 
This study was supported by Ege University (2017/Fen/069). 
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Abstract  

In this study, a pre-concentration and determination method for tetracycline residues in food 

samples was developed based on cloud point extraction and HPLC-DAD analysis. Tetracycline 

molecules was extracted to surfactant phases of poly ethylene glycol (PEG-6000) in the presence 

of pH:5.0 buffer and high electrolyte concentration. The samples were centrifuged in order to 

increase phase separation and then diluted and filtered by 0.45 ɛm membrane filter prior to HPLC 

determinations. Experimental variables were optimized and examined such as concentration of 

electrolyte and surfactant, pH, time effect. All analytical merits were determined by using 

experimental results such as detection limit, linear range, and pre-concentration factor.  

In development method, determination of tetracycline molecules in the surfactant rich phase was 

carried out by isocratic elution of pH:4 oxalate buffer; methanol;acetonitrile solvents and 

absorbance measurements of DAD detector at 276 nm and 358 nm. By optimization all 

experimental parameters, linear ranges for both wavelengths were calculated as 10-1000 ng mL-1 

and 25-800 ng mL-1, respectively. Detection limits were 2.98 and 7.46 ng mL-1 while relative 

standard deviations (RSD%) were lower than 4.20 % for 100 ng mL-1 tetracycline. Finally, the 

developed method was applied to food samples including milk, liver and breast tissues of chicken.     

Keywords: Tetracycline, PEG-6000, HPLC, Cloud point extraction, Food samples  

 

INTRODUCTION  

Antibiotics are active biological molecules, both in the field of medicine and in 

veterinary medicine. Although drugs have been forbidden to use as a growth promoter in 

animal feed in the European Union since 2006; As a treatment and growth accelerator in 

livestock production, can play an important role in livestock, industry and modern 

agriculture as feed additive in fish farms and to prevent damage of products by bacteria 

[1,2].  In recent years HPLC-MS / MS has been widely used to analyze antibiotics at trace 

levels in environmental samples. Nowadays, UPLC systems, which are a shorter response 

system for analyzing antibiotics, have been developed. Since 2006, UPLC / MS-MS has 

been applied to analyze drugs in wastewater and surface waters. But, the concentration of 

antibiotics is very low in most of real samples and sample medium is so complex for a 

simple analysis. So, a pre-concentration and separation method is mostly preferred in this 

type analysis [3,4].  

The method of cloud point extraction (CPE) is applied to biological samples, organic 

contaminants and metals for the separation and determination of vitamins, hormones, 

enzymes and proteins.  

This study proposes a sensitive analytical methodology for trace determination of 

tetracycline molecules by using cloud point extraction and HPLC-DAD system. All 

parameters were optimized and the developed method was applied to food samples 

successively.  
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Instrumental System 

The HPLC system used for detection of quercetin consists of a inertsil C18 column 

(250 mmĬ4,6Ĭ5 Õm) for chromatographic separation. a pump a thermostatic oven (CTO-

10 AS, Shimadzu), (model LC20-AD, Shimadzu, Tokyo, Japan), a DAD detector (Model 

SPD-M20A, Shimadzu) and auto sampler (SIL-20Ac, Shimadzu). In order to obtained 

data from detector to computer, an LC solution software (Shimadzu) was used. pH 

measurements were conducted by a pH meter with a glass-calomel electrode (Selecta, 

Spain). 

 

The proposed method 

An aliquot of the sample or standard solution containing tetracycline molecules in the 

range of 10ï1000 Õg L-1, PEG-6000 (2.0 mL of 20.0 (v/v) %), sodium sulfate (11.0 mL 

of 20.0 (v/v) %), and buffer solutions (1.5 mL, pH:5.0) were mixed in a centrifuge tube 

having 15 mL of final volume and kept in a thermostatic water-bath at 50 ÜC for 50 min. 

The phase separation was accelerated by centrifuging at 5000 rpm for 5 min. Then, the 

mixture was cooled in a refrigerator for 20 min in order to increase the viscosity of the 

surfactant-rich phase and facilitate the removal of the aqueous phase. After then, the 

aqueous phase was easily separated from surfactant-rich phase by inverting the tube. 400 

ÕL of Methanol 50 % was added to the surfactant-rich phase to reduce its viscosity before 

delivering for HPLC-DAD system. Finally, the tetracycline concentrations were 

determined by making either direct calculation from the calibration curve obtained by 

HPLC-DAD or using standard additions approach. 

 

RESULT AND DISCUSSION 

The obtained chromatogram was given in Figure 1 by directly determination 

tetracycline before CPE. As can be seen in Figure 1, a good shaped peak was obtained for 

analysis of model solutions.  

 

 
Figure 1. Directly determination of tetracycline before CPE 

 

HPLC conditions were also submitted in Table 1. The most sensitive results were 

obtained by using these parameters. As expected, the determined concentrations by 
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directly method are so limited and generally upper than 1.0 mg/L. Due to low 

concetrations of drug molecules in real samples, studies on development of sensitive and 

versatile analytical method are continuing in many of research laboratory.  

 

Table 1.  HPLC conditions for tetracycline analysis 

Parameter                                                 Value/Conditions 

HPLC Mode Isocratic 

Mobile Phase %70     0.01 M pH:4.0 Oxalic Acid Buffer                             

% 20    Acetonitril 

% 10    Methyl Alcohol   

Eluent Rate 1 mL/min 

Run Time 18 min 

Column C18- Inertsil ODS-3 

(250 mmĬ4.6Ĭ5.0 ɛm) 

Column temperature 40  C 

Injection Volume 20 ɛL 

Total Pressure    150 bar  

 

Conclusion 

All variables were optimized in CPE and finally a sensitive method was developed for 

trace analysis of tetracycline molecules. Table 2 summarizes the analytical merits of 

developed method. Because tetracycline molecule has two sensitive wavelengths, two 

separate methods was developed for each wavelength. As can be seen in the table, the 

proposed method presents so good analytical results for a new method. Without any 

complex instrumental system, sensitive analysis can be applied by this method. 

Application of new methodology on food samples were carried out and quantitative 

results and recovery values were obtained in this experiments.  

 

Table 2 Analytical Merits of new developed method 

Parameter    

 Before CPE   After CPE   

276 nm 358 nm 

Lineer range 1-50 Õg mL-1 10-1000 ng mL-1 25-800 ng mL-1 

LODa  0.35 Õg mL-1 2.98 ng mL-1 7.46 ng mL 

LOQb   1.01 Õg mL-1 9.83 ng mL-1 24.63 ng mL-1  

RSD (%) (250 ng mL-1 ) 2.75 4.20 3.80 

Slope 0.00077 0.052 0.045 

 (R2)  0.9972 0.9969 0.9988 

Preconcentration factor - 37.5 37.5 
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Enhancement factor - 67.5 59.0 

a Based on statistical 3Sblank/m-criterion for ten replicate blank absorbance measurements  
b Based on statistical 10 Sblank/m-criterion for ten replicate blank absorbance measurements  
c Preconcentration factor is defined as the ratio of the initial solution volume (50 mL) to the volume 

of surfactant rich phase (500 ÕL) 
d Enhancement Factor is defined as ratio of slope of calibration before and after CPE 
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Abstract 

In this study a simple, sensitive and selective spectrophotometric method based on high spin 

complex of hydrogen peroxide (H2O2) was developed for the determination of H2O2 in real water 

samples. The method is based on the complexation of hydrogen peroxide with the Fe(III)-EDTA 

mixture in the alkaline medium. A purple color of low stable peroxo-iron(III) -EDTA complex 

was formed in the method and it has a maximum absorbance peak at 525nm. Variety of parameters 

such as Fe(III), EDTA and ammonia concentrations were optimized.  

Under optimized conditions, limit of detection and limit of quantification was found as 2.5x10-

6 and 8.5x10-6 mol/L. Intraday and interday relative standard deviation of the proposed method 

for 2.0x10-4mol/L of H2O2 were found as 1.5% and 6.1% respectively. The proposed method was 

successfully applied to real water samples namely drinking water, tap water and seawater with 

acceptable recovery values between 90% and 118%. Nearly none of common ions except Fe(II) 

showed interfering effect to proposed method so, the method can be easily acceptable to real water 

samples without any sample preparation step. 
Keywords: Hydrogen peroxide, Spectrophotometry, Peroxo-iron complex 

 

INTRODUCTION  

H2O2 is a reactive oxygen species, which has a great importance in chemistry, 

biochemistry, and in the field of life sciences. H2O2, which is an unstable compound cause 

radical formation in some cases and may have carcinogenic effects to human [1]. H2O2 

can be occurred in real water samples based on industrial application or natural reaction. 

On the other hand, the waysfor the natural production of H2O2 in environment are 

photochemical reaction of dissolved organic matter [2], wet deposition [3], dry deposition 

[4] or biological reactions [5]. Because of the rapid degradation of H2O2, monitoring and 

identification of it with a fast technique is so important analytical problem. In the 

literature different methods were used for the determination of H2O2 such as titrimetric 

[5] spectrophotometric [6], fluorometric [7], chemiluminescence [8] or electrochemical 

[9] techniques. However, most of them do not have access to adequate sensitivity and 

these are time consuming methods.  

In this study a simple, rapid and sensitive spectrophotometric method is described for 

the determination of hydrogen peroxide using iron(III) and EDTA as a reagent.  

 

EXPERIMENTAL  

Apparatus and Reagents: Spectrophotometric measurements were carried out by 

using a CARY 1OO Bio UV-Visible Double-Beam spectrophotometer. UV absorption 

spectra were recorded at room temperature and Hellma Analytics high precision quartz 

cells (111-QS) were employed for analyses.  

Solutions of EDTA were prepared from solid Na2(H2EDTA) (Merck). S2O3
2- solution 

were prepared from solid Na2S2O3 (Kimetsan). Fe(III) solution were prepared from solid 

FeCl3.6H2O (Merck). H2O2 standard solutions were prepared by dilution of a 35 % (w/w) 

stock solution of H2O2 (Merck). 25 % (w/w) concentrated solution of amonia (Merck) 

was used in analysis. Stock solutions of interfering ions were prepared by dissolving 

suitable salt in water. All of the other reagents and solvents used were of analytical reagent 

grade. 
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All solutions were prepared in ultrapure water [Millipore Milli Q system (18.2 Mȵ). 

0.1 mol/L Na2S2O3 solution was standardized iodometrically against to IO3
- primer 

standard.  Stock solutions of H2O2 (0.1 mol/L) were freshly prepared and standardized 

iodometrically against to thiosulphate. 

Preparation of complexing reagent 

Complexing reagent was prepared freshly before use. For this purpose, solid FeCl3 

transferred to a beaker and a few milliliters of ultrapure water added and mixed well. 

Then solid Na2H2EDTA added to this mixture and stirred until all compound dissolved. 

After that 10 mL of 25 % NH3 stock solution added to mixture to get alkaline media. 

Finally, solid Na2S2O3 added to the mixture and diluted to 25 mL in a volumetric flask. 

Spectrophotometric Analysis Method of H2O2 

First of all the cell was treated with acetone and then was dried completely two remove 

residual water from the cell. After that, 2.0 mL of H2O2 containing solution was added to 

cell then 1.2 mL of concentrated NH3 added to the medium. Finally, 300 ÕL of 

complexing reagent (containing 0.5 mol/L EDTA, 0.03 mol/L Fe(III), 5 mol/L NH3) was 

added to final solution. Final concentration of the EDTA, Fe(III) and NH3 in the cell were 

5.0x10-2 mol/L, 3.0x10-3mol/L and 5.0 mol/L respectively. Purple colored peroxo 

complex formed immediately and the colored solution was shacked well to get 

homogenous solution. The spectrophotometric measurement was done as fast as possible 

after mixing the solution.  

Sample Analysis Method  

The water samples were filtrated by 0.25 Õm PTFE filter to remove the particles from 

water samples before analysis. Then sample analysis was carried out according to part 

2.4. After filtration, water samples except seawater directly analyzed with proposed 

method. The sea water sample were 5 times diluted by pure water before analysis. 

 

RESULTS AND DISCUSSION 

Absorption spectra of aqueous solutions of Fe(III), Fe(III)-EDTA, Fe(III)-EDTA-NH3 

and colored complex of Fe(III)-EDTA-NH3-H2O2 were recorded between 800-400 nm 

without baseline correction (Figure 1). 

As can be seen from the Figure 1, a very sharp charge transfer band started around 

(500 nm) (Zena, 2013). After addition of EDTA into the Fe(III) solution sharp charge 

transfer band shifted to more short wavelengths (450 nm) because of the complex 

formation of Fe(III) with EDTA (Figure 1-c). A similar absorption spectra was observed 

by the addition of NH3 into the Fe(III)-EDTA solution (Figure 1-c). Except a small 

absorption band was observed at ɚmax475 nm. When H2O2 was added to the Fe(III)-

EDTA-NH3 mixture a purple colored complex was observed immediately and a peak 

appeared at ɚmax 525 nm due to the formation of the Fe(III)-EDTA-H2O2 complex, as 

shown in Figure 1-d. 

The color of Fe(III)-EDTA-NH3 solution and its peroxo complex were also presented 

in Figure 2.  

It was difficult to get reliable absorbance of peroxo complex because of the high 

decomposition rate. Therefore, the effects of varieties of compounds on decomposition 

rate were investigated for 3 minutes. The best result was obtained with Na2S2O3 was 

selected as stabilizator reagent for further experiments. 

Variety of parameters (ie Fe(III), EDTA concentration) was optimized. Optimum 

parameters were summarized in Table 1. 

Under optimized conditions calibration curve was performed. Good obedience to 

Beerôs law is obtained in the range of 3.6ὼ10-6 and 4.08ὼ10ī3mol/L. Calibration curve for 
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the determination H2O2 is presented in the Figure 3. The increase in concentration of H2O2 

shows a linear increase in the absorbance. 

 

 
Figure 1. The spectra of a)Fe(III)solution, b) Fe(III)-EDTA solution,c) Fe(III)-EDTA-NH3 solution and 

d) Fe(III)-EDTA-NH3-H2O2 

 

 
Figure 2. The color of a) Fe(III)-EDTA-NH3 and b) Fe(III)-EDTA-NH3-H2O2 complex. 

 
Table 1. Optimum parameters 

Parameters Condition 

Fe(III) concentration 0.003 mol/L 

EDTA concentration 0.05 mol/L 

S2O3
2- concentration 0.05 mol/L 

NH3 concentration 5 mol/L 

 

The proposed method successfully applied to real water samples namely drinking water, 

tap water and seawater samples. The precision of the proposed method is evaluated by 

the three replicate analysis of water samples containing at three different concentrations 

H2O2 and are presented in Table 2. Two different commercial bottled waters (A and B) 

were analyzed by proposed method. The H2O2 concentrations of all samples were blow 

the LOD value.  

In conclusion, we have developed a spectrophotometric method for the determination of 

H2O2 by using colored peroxo-iron(III) -EDTA complex in basic solutions. Stability of 

peroxo-Fe(III)-EDTA was not good enough for the reliable determination of H2O2 and 

stability of peroxo complex was enhanced by adding S2O3
2- to medium as a stabilizator 

reagent. Developed method provided a sensitive, simple, rapid and inexpensive method 

for the determination of H2O2 in aqueous sample. Developed method allowed detection 

of H2O2 in a range from 5.0ὼ10-6 and 4.08ὼ10ī3mol/L with high repeatability (%R.S.D: 

1.6% for intraday, 6.5% for interday). 
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Figure 3. Calibration curve of the proposed method. 

 
Table 2.The recovery values of the sample applications 

Concentration 

(M) 

Recovery (%) 

Found 
Bottled 

Water, A Bottled Water, B 

Sea 

Water 

Tap 

Water 

1.0x10
-5

 <LOD     

5.0x10
-5

 <LOD 9

7

 

9

1

 

9

0

 

1

0

7

 

1.0x10
-4

 <LOD 1

0

0

 

1

0

2

 

1

0

2

 

9

8

 
 

The colored complex formation between H2O2 and Fe(III)-EDTA is very sensitive 

and can be applied for the determination of H2O2 in real water samples without any further 

sample preparation step. The LOD value of the proposed method is good enough for the 

determination of H2O2 in real water samples with acceptable recovery values. This 

method can be applied to other aqueous samples such as lake, river, well and mineral 

water samples. 

 
This study was supported by Ege University BAP (2015FEN062). 
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ABSTRACT 

In this study the levels of Cd and Pb in different brands of BB creams (beauty balms/blemish 

balms) marketed in Turkey were investigated. Samples were prepared by wet digestion using 

some acids and/or acid combinations, and lyophilization (freeze drying), then analyzed by using 

Flame Atomic Absorption Spectroscopy (FAAS) via standard addition calibration. Table 1 shows 

Cd and Pb concentrations of samples. 
Keywords: AAS, trace metals, creams 

 

INTRODUCTION  

BB creams are one of the most popular cosmetic products nowadays. BB creams are 

basically a tinted moisturizer, antiaging and skin care cream in one product [1]. They are 

not only lighter than foundation and colorful than skin creams but also they offer to 

neutralize skin tone, correct imperfections, moisturize, protect your skin from UV, and 

correct your skin.  

Various undesirable organic and inorganic components end up in the final product 

through the raw materials and additives used in the preparation of skin products. In 

particular, heavy metals may be found in colored cosmetics as impurities due to the 

persistent nature of these substances and the fact that they are found in natural 

environment [2].  

Acceptable level of metals in the cosmetic products according to cosmetic regulations are 

declared as 1 ppm for Hg, 5 ppm for As and Cd, 10 ppm for Sb, and 20 ppm for Pb [3]. 

 

MATERIALS & METHODS  

Commonly used BB cream samples were purchased from cosmetic markets. Working 

conditions of Thermo ScientificïSOLAAR Flame Atomic Absorption Spectrometer for 

Cd and Pb are selected as 228.2 and 217.0 nm wavelenght,  0.5 nm slit width, 7 and 11 

mm flame height, respectively.  As an atomization gas C2H2-air was used. LOD for Cd is 

0.02 Õg g-1 and  Pb is 0.41 Õg g-1. The first three of cream samples were also lyophilized 

and then wet digested. The calibration curves are lined via standard solutions from Cd 

and Pb stock standard 1000 mg L-1. Sample preparation procedures are given below: 

 

1st GROUP (HNO3) 

1. Approximately 5.00 g of sample was dissolved in 10 mL HNO3 and heated on a hot plate 

to near dryness, when itôs cooled a few drops of distilled water added. 

2. Each digested sample was filtered through a filter paper.  

3. The digested sample was transferred into volumetric flask and diluted with distilled water 

up to 30 mL.  

 

2nd GROUP (HNO3 + H2O2)  

1. Approximately 5.00 g of sample was dissolved in 10 mL HNO3 and 1 mL of H2O2, heated 

on a hot plate to near dryness, when itôs cooled a few drops of distilled water added. 
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2. Each digested sample was filtered through a filter paper.  

3. The digested sample was transferred into volumetric flask and diluted with 

distilled water up to 30 mL. 

RESULTS AND DISCUSSION  

Obtained results for Cd and Pb concentrations (Õg g-1) of BB creams purchased from 

cosmetic stores is shown in the Table 1. 

 
 Table 1. Cd and Pb concentrations (Õg g-1) of BB creams  

SAMPLE  

ID  

WET DIGESTED  LYOPHILIZED & WET DIGESTED  

HNO3 HNO3+ H2O2 HNO3 HNO3+ H2O2 

Cd Pb Cd Pb Cd Pb Cd Pb 

BB 1 1.95Ñ0.68 2.69Ñ1.21 1.83Ñ0.37 1.34Ñ0.61 0.28Ñ0.03 <LOD 0.44Ñ0.20 4.90Ñ2.69 

BB 2 3.26Ñ1.14 2.31Ñ1.04 2.39Ñ0.48 3.43Ñ1.54 1.00Ñ0.10 3.10Ñ1.71 1.00Ñ0.45 4.91Ñ2.70 

BB 3 0.23Ñ0.08 <LOD 0.59Ñ0.12 0.54Ñ0.24 <LOD 1.77Ñ0.98 <LOD <LOD 

BB 4 0.20Ñ0.07 3.24Ñ1.46 0.11Ñ0.02 2.16Ñ0.02 
 

BB 5 0.62Ñ0.22 1.10Ñ0.50 0.54Ñ0.11 1.44Ñ0.11 

 

Acceptable levels of Cd and Pb in the cosmetic products are 5 and 20 ppm (Õg g-1), 

respectively. According to obtained results Cd and Pb levels of selected BB Creams are 

below the acceptable limit. In generally, BB creams has complex formulation thatôs why 

the results of its metal content has not statistically correlated. According to these results, 

it is obvious that to obtain the more accurate results the more samples should be studied.  
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Abstract 

Copolymeric hydrogels have better mechanical stability and durability than homo polymeric 

hydrogels. The monomers (acrylic acid and N-vinyl 2-pyrrolidone) were used in this study, 

optimized of the monomer / monomer ratio and reinforcement material which shows the best 

strength property selected from this copolymeric hydrogels were carried out in study. Nano SiO2 

particles (20-30 nm) was commercially purchased and used as a reinforcing material for synthesis 

of nanocomposite hydrogels. % Conversion (%C), % crosslinking (%CL) and% swelling (%S) 

values of the obtained hydrogels were calculated for determine swelling behavior. The chemical 

bonds of the hydrogels were clarified by FT-IR analysis. The surface morphologies of the 

hydrogels were shown by SEM images. 
Keywords: nano SiO2, nanocomposite, hydrogel, acrylic acid, vinyl pyrrolidone 
 

INTRODUCTION 

Hydrogels are three dimensional hydrophilic polymer networks capable of swelling in 

water or biological fluids, and retaining a large amount of fluids in the swollen state their 

own structures. Several techniques have been reported for the synthesis of hydrogels. The 

first approach involves copolymerization/crosslinking of co-monomers using 

multifunctional co-monomer, which acts as crosslinking agent. The polymerization 

reaction is initiated by chemically. The polymerization reaction can be carried out in bulk, 

in solution, or in suspension. The second method involves crosslinking of linear polymers 

by irradiation, or by chemical compounds1. Nano SiO2 has the features of small particle 

size, narrow particle size distribution, porous and large surface area. Also, owns a large 

number of hydroxyl groups and unsaturated residual bonds on its surface and shows high 

reflectivity to long wave, visible light and ultraviolet ray. Although hydrogels have 

attracted the attention of researchers as a field of study on their own, there has been more 

interest in "Nanocomposite Hydrogels" recently. Nanocomposite hydrogels are being 

increasingly evaluated for various biomedical applications. The enhanced surface 

interactions between the nanoparticles and the polymer chains result in material properties 

that may be useful for various biomedical applications2. 

 

EXPERIMENTAL  

Amount of monomer/monomer in volume ratio for acrylic acid (AA)-vinyl pyrrolidone 

(VP) 3-1; 2-2 and 1-3 were used. In the presence of optimized 1% cross-linker (molar 

ratio) and radical initiator (APS), by mass of free radical polymerization method 0.05%; 

0.5% and 1% nano SiO2 added AA-co-VP nanocomposite hydrogels were synthesized. 

% Conversion (%C), % crosslinking (%CL) and % swelling (%S) values of the obtained 

hydrogels were calculated. The chemical bonds of the hydrogels were clarified by FT-IR 

analysis. The surface morphologies of the hydrogels were shown by SEM analysis. 

 

RESULTS and DISCUSSION 

Swelling Behaviour 
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It is important that to determine of swelling behavior of hydrogels due to ability of 

response in water. First, the copolymeric hydrogels were synthesized by using free radical 

polymerization technique. Then, best hydrogel structure was selected for obtain SiO2 

added nanocomposite hydrogels. Swelling properties of various monomer:monomer ratio 

of hydrogels were given in Table 1. According to swelling behaviors, best conversion of 

polymerization to hydrogels, best crosslinking or gelation and best swelling behavior of 

hydrogels was AA-co-VP (3:1) hydrogel (326 %Swelling). For this reason, AA-co-VP 

(3:1) hydrogel was selected for optimized nano SiO2 amounts.  

 
Table 1. Swelling properties of hydrogels

 

FT-IR Results 

0.05%; 0.5% and 1% nano SiO2 added AA-co-VP (3:1) nanocomposite hydrogels were 

characterized for selected optimized best chemical harmony in structures. Chemical 

interactions of nanocomposite hydrogels were characterized by FT-IR spectroscopy. In 

Fig. 1, FT-IR spectra of copolymeric hydrogels and nano SiO2 added copolymeric 

nanocomposite hydrogels were given. In this results, low differences were seen in 

structures because of small amount of SiO2. However, ideally amount of SiO2 

nanoparticle was shown in 0.5 % (w:w). Also, the result was matched by swelling value 

in SiO2 doped hydrogels (%250, %300 and 230, %0.05 SiO2, %0.5 SiO2 and %1 SiO2 

added hydrogels respectively).  

Fig.1. FT-IR spectra of copolymeric hydrogels and nano SiO2 doped copolymeric nanocomposite hydrogels 
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SEM Results 

Morphological structure of hydrogels were imaged by SEM. For better understanding, 

lyophilization process was applied to hydrogels. Therefore, the pore structure with and 

without nano SiO2 was shown clearly. SEM pictures of nano SiO2 undoped (left) and 

doped (right) copolymeric nanocomposite hydrogels were given in Fig.2. 

 

Fig. 2. SEM pictures of nano SiO2 doped copolymeric nanocomposite hydrogel 

CONCLUSION 

In this study, synthetic monomers were used, nano SiO2 added, crosslinked disk shaped 

nanocomposite hydrogels were produced while the monomers were polymerized by free 

radical polymerization technique. The nano SiO2 used as reinforcement material was 

commercially purchased. When synthetic based nanocomposite hydrogels synthesized, 

the vinyl pyrrolidone and acrylic acid have been preferred because of their 

biocompatibility.  

Considering the behavior of the SiO2 reinforcements in composite hydrogels during the 

planning of target-focused work with SiO2 doped nanocomposite hydrogels is important 

in interpreting the results to be achieved in the target applications. 

 
ACKNOWLEDGMENT 

This work was supported by Scientific Research Project Commission of Bilecik Seyh Edebali University 

(project number is 2017-01.BķE¦.28-01).  FT-IR and FESEM measurements were performed in Bilecik 

Seyh Edebali University, Central Research Laboratory. 

 

References 
1Fatma ¥zge Gºkmen, Nursel Pekel Bayramgil, synthesis and characterization of n-[3-(dimethyl-

amino)propyl] methacrylamide/(nano-SiO2, amine-modified nano- SiO2 and expanded perlite) 

nanocomposite hydrogels, Eur. Chem. Bull. (2017) 6(11) 514-518. 
2A.K. Gaharwar, N.A. Peppas, A. Khademhosseini; Biotechnology and Bioengineering 2014, 111 (3), 

441-453. 

  



8th Black Sea Basin Conference on Analytical Chemistry (8th BBCAC) 9-11 May, 2018 Istanbul/Turkey 

 

60 
 

FT15-Temporal Changes in Trace Element Concentrations in Spring, Shallow and 

Deep Well Waters from the Uluova Plain-Elazig, Turkey 
 

Murat Celiker AΣ {ŜŘŀǘ ¢«wYa9b B,*Σ /ǸƴŜȅǘ D«[9w C 
AGeneral Directorate of State Hydraulic Works, 9th wŜƎƛƻƴŀƭ 5ƛǊŜŎǘƻǊŀǘŜΣ 9ƭŀȊƛƎΣ ¢ǳǊƪŜȅ ϧ CƤǊŀǘ ¦ƴƛǾŜǊǎƛǘȅΣ Engineering 

Faculty, Environmental Engineering Department, Elazig, Turkey 
B¢ukurova University, Engineering Faculty, Geological Engineering Department, Adana, Turkey 

CMersin University, Engineering Faculty, Geological Engineering Department, Mersin, Turkey 

*E-mail: mceliker23@gmail.com, 
 

Abstract:  In this study, our aim was to examine temporal changes in trace element (As, Al, 

Fe, Mn, Cr, Ni, Pb, Zn, Cu, Cd, Ba, B, V, Se, Sb, Co) concentrations at three different locations, 

including spring, shallow and deep well waters, in a monthly frequency between November 2012 

and October 2013. The water sampling sites are in the middle of Uluova plain near Elazig city. 

The results obtained suggest that arsenic (As) levels in most of the studied water samples are 

higher than the maximum concentration allowed (MCL) in drinking water. However, the 

concentrations of other elements were lower than the permissible levels. Climatic conditions 

change the trace element concentrations, especially in water samples taken from spring and 

shallow well waters. 
Keywords: Uluova, Trace Elements, Arsenic 

 

INTRODUCTION  

Assessment of trace, particularly toxic trace, elements has high popularity due to widespread 

occurrence of pollution resulting from industrial and agricultural activities. In the past several 

decades, our understanding of water quality has expanded with our increased understanding of 

the importance of the hydrologic cycle for groundwater quality conditions. Additionally, other 

natural factors, including geology, tectonic structure and geomorphology, also control the timing 

and amount of surface and groundwater flow and the transport of waterborne constituents, 

including contaminants. Furthermore, natural complexity is increasing because of changes in 

climate, resulting in new patterns of seasonal precipitation, runoff, and spatial and temporal 

distribution of snow versus rain [1, 2]. 

 

MATERIALS AND METHODS  

Study Area 

This study was conducted in spring, shallow and deep well from three different locations of 

Uluova sub-basin. Uluova sub-basin is located in the southeast part of Elazig Province, Turkey. 

This sub-basin is located between longitude 39Á 00ᾴ - 39Á 35ᾴ E and latitude 38Á 25ᾴ - 38Á 45ᾴ N. 

Based on their age, the rocks found in the Uluova sub-basin can be classified into eight units. 

Geological units consist of the Upper Cretaceous Elazig magmatic rocks, Upper Maastrichtian 

Harami Formation, Upper Maastrichtian - Middle Eocene Hazar Group, Middle Eocene Maden 

Group, MiddleïUpper Eocene Kērkge­it Formation, Upper MioceneïLower Pliocene Karabakēr 

Formation, Upper Pliocene ï Pleistocene Palu Formation and the Quaternary alluvial deposits. 

The water sampling sites are in the middle of Uluova plain near Elazig city. There are 

industrial factories and Elazig airport near the study area. Furthermore, agricultural activities are 

intense in the region where the aquifer beneath the plain provides drinking water of Elazig city 

with a population of 600 000. 

Most of the precipitation falls in the spring and winter months. The mean annual total 

precipitation (1929 - 2013) is 426.3 mm. The highest monthly rainfall was observed at 66.4 mm 

in April and the lowest at 1.17 mm in August. According to Elazig Meteorology Station 

observations (1938-2013), mean temperature is 13 ÁC and monthly maximum temperature 

(42.2ÁC) is measured in August, minimum temperature (-22.6 Á C) in January. 

Sampling and Measurement: Water samples (n = 36) were collected from three different 

locations, including spring, shallow and deep well water in a monthly frequency between 

November 2012 and October 2013. 
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The trace elements (As, Al, Fe, Mn, Cr, Ni, Pb, Zn, Cu, Cd, Ba, B, V, Se, Sb, Co) were 

analyzed by ICP-MS (inductively coupled plasma-mass spectrometer) method and compared to 

the values of maximum concentration allowed (MCL) in drinking water. 
 

RESULTS and DISCUSSĶON 

The graphs showing the results of the analysis together with the mean rainfall are shown in 

Figure 1a ï 1p. The concentration of arsenic in the groundwater ranges from 2.74 to 367.2 ppb. It 

was low in shallow well water in July and high in shallow well water in October. The 

concentration of aluminum in the groundwater range from 0.08 to 162.4 ppb. It was low in deep 

well water in September and high in spring water in October. The concentration of iron in the 

groundwater range from 0.03 to 57.88 ppb. It was low in deep well water in December and high 

in deep well water in November. The concentration of manganese in the groundwater varied from 

0.27 to 240.7 ppb. It was low in shallow well water in April and high in spring water in October. 

Chromium ranged between 0.94 to 8.25 ppb. It was low in shallow well water in June and high 

in spring water in October. Average nickel results ranged from 0.65 to 49.15 ppb with minimum 

value at spring water during March and maximum value at sampling shallow well water during 

July. Lead concentration in the Uluova Basin at the studied locations ranged from 0.31 to 4.70 

ppb. The minimum value was recorded at deep well water (December) while the maximum value 

was recorded at spring water (August). Zinc was recorded in 35 samples during the investigation 

period. It ranged from 0.16 to 156.9 ppb. The maximum value and the minimum value were 

recorded during October (at shallow well water) and May (at spring water), respectively. Copper 

ranged between 0.08 and 9.14 ppb with minimum concentration at deep well water during June 

and maximum concentration at spring water during December. Cadmium concentrations for the 

water samples under study varied between 0.05 and 4.35 ppb. It was low in spring, shallow and 

deep well waters in November and maximum in spring water in August. The concentration of 

boron in the groundwater varied from 92.12 to 22180 ppb. It was low in shallow well water in 

September and high in deep well water in February. Barium ranged between 8.22 to 101.8 ppb. It 

was found low in spring water in December and high in shallow well water in January. The 

concentration of vanadium in the groundwater range between 0.60 and 14.04 ppb. It was low in 

spring water in May and high in shallow well water in January. Selenium ranged between 0.27 

and 28.08 ppb with minimum concentration at deep well water during November and maximum 

concentration at spring water during September. The concentration of antimony in the 

groundwater varied from 0.10 to 12.33 ppb. It was low in deep well water in December and high 

in deep well water in October. Cobalt was recorded in 31 samples during the investigation period. 

It ranged from 0.01 to 4.75 ppb. The maximum value and the minimum value were recorded 

during February (at spring water) and November (at shallow well water), respectively. 

CONCLUSION 

Climatic conditions change the trace element concentrations, especially in water samples 

taken from spring and shallow well waters. 

In the spring water samples: In November, January, February, and June; arsenic, manganese 

and boron, in December, April and July; arsenic, manganese, boron and selenium, in March; 

manganese, boron and selenium, in May; manganese and boron, in August; manganese, boron, 

selenium and antimony, in September; only manganese, in October; arsenic, manganese, boron, 

vanadium and antimony were detected in concentrations that were higher than the MCL. 

In the shallow well waters: In December; arsenic, boron and antimony, in March, April, June 

and August; only selenium were detected in concentrations that were higher than the MCL. 

In the deep well water samples: In the sampling periods, except November only arsenic was 

detected in concentration that were higher than the MCL. In November, arsenic, iron, boron and 

vanadium were detected in concentrations that were higher than the MCL. 
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Figure 1. Graphs showing the temporal changes in elemental concentrations together with the mean rainfall. 
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9πƳŀƛƭΥ ōƻƭǎƘƻǾϪƛǎŀƴΦǘǊƻƛǘǎƪΦǊǳ 

 

Temperature is the critical parameter of any combustion process. In particular, 
temperature of the combustion zone in mixing flows of oxidant and fuel characterizes the 
efficiency of a jet and fuel consumption. Absorption spectrometry with tunable diode lasers 
(TDLAS) is a powerful tool for contactless measurements of gas concentration and temperature 
in hot zones. The technique is based on the registration of the experimental transient absorption 
spectra of water molecules and fitting of the experimental spectra by the simulated ones 
constructed using the spectroscopic data bases. The temperature is inferred from the ratio of 
the integral intensities of the absorption lines with different low energy levels.  

Two types of DLAS sensors were designed and tested for different types of combustion at 
low and high pressure conditions - plasma-assisted combustion in air-fuel mixing supersonic 
flows (P < 1 atm.) and combustion in a test chamber of high-speed ramjet air-breathing engines 
(P > 1 atm.). In case of relatively low total pressure the absorption lines are narrow, so that one 
can select a spectral range with several resolved or slightly overlapping absorption lines within 
a tuning range of a single DFB laser (~ 1.5 ς 3 cm-1). For such a case the fitting can be adequately 
performed. The efficiency and potentials of the developed H2O sensor is tested by detection of 
the parameters of the hot tail of combustion in the mixing supersonic flows at reduced pressure 
(250 ς 400 Torr). 

In case of high gas pressure (> 1 atm) the H2O absorption lines are broadened which makes 
the selection of the resolved lines within the narrow tuning range of a single Distributed 
Feedback (DFB) laser very problematic. The alternative approach for the high pressure sensing 
of the hot zones is the using of two DFB lasers radiating in different spectral ranges. This 
approach extends the possibility to select the optimal strong absorption lines from different 
spectral ranges. Different combinations of the excitation wavelengths are theoretically 
examined with the emphasis on the attainable precision of the temperature evaluation.  

The new TDLAS sensor for the measurements of the temperature up to 2500 K and gas 
pressure up to 3 atm is developed. The peculiarities of the TDLAS technique for the case of high 
pressure (up to 3.5 atm.) and temperature, as well as the algorithms for data processing will be 
shortly discussed in the talk. The efficiency of the developed technique was exemplified in the 
first set of the experiments on real test engine.   
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Ƴǳǎǘ ōŜ ǳǎŜŘ ƛƴ ŎƻƳōƛƴŀǘƛƻƴ ǿƛǘƘ ƻǘƘŜǊ ƛƴǎǘǊǳƳŜƴǘŀƭ όŦƻǊ ƛƴǎǘŀƴŎŜΣ ƴǳŎƭŜŀǊ ƳŀƎƴŜǘƛŎ ǊŜǎƻƴŀƴŎŜ 
ǎǇŜŎǘǊƻǎŎƻǇȅύ ŀƴŘ ŎŀƭŎǳƭŀǘƛƻƴ όƳƻƭŜŎǳƭŀǊ ƳƻŘŜƭƛƴƎΣ ƳƻƭŜŎǳƭŀǊ ƳŜŎƘŀƴƛŎǎύ ǘŜŎƘƴƛǉǳŜǎΦ  
¢Ƙƛǎ ǇǊŜǎŜƴǘŀǘƛƻƴ ŘƛǎŎǳǎǎŜǎ Ƴƻǎǘ ǊŜŎŜƴǘ ŜȄŀƳǇƭŜǎ ŦǊƻƳ ƻǳǊ ǊŜǎŜŀǊŎƘ ƻƴ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ 

ŎƘƛǊŀƭ ǊŜŎƻƎƴƛǘƛƻƴ ƳŜŎƘŀƴƛǎƳǎ ƻŦ ŎȅŎƭƻŘŜȄǘǊƛƴǎ ōȅ ŎƻƳōƛƴŜŘ ǳǎŜ ƻŦ /9Σ ƴǳŎƭŜŀǊ ƳŀƎƴŜǘƛŎ 
ǊŜǎƻƴŀƴŎŜ ǎǇŜŎǘǊƻǎŎƻǇȅ ŀƴŘ ƳƻƭŜŎǳƭŀǊ ƳƻŘŜƭƛƴƎ ŎŀƭŎǳƭŀǘƛƻƴǎ ώмΣ нϐΦ {ƻƳŜ ƴŜǿ ŘŜǾŜƭƻǇƳŜƴǘǎ ƛƴ 
ŜƴŀƴǘƛƻǎŜƭŜŎǘƛǾŜ ŎŀǇƛƭƭŀǊȅ ŜƭŜŎǘǊƻŎƘǊƻƳŀǘƻƎǊŀǇƘȅ ό/9/ύ ǿƛƭƭ ōŜ ŀƭǎƻ ŘƛǎŎǳǎǎŜŘΦ 

 
YŜȅǿƻǊŘǎΥ ǎŜǇŀǊŀǘƛƻƴ ƻŦ ŜƴŀƴǘƛƻƳŜǊǎΣ ŎŀǇƛƭƭŀǊȅ ŜƭŜŎǘǊƻǇƘƻǊŜǎƛǎΣ ŎŀǇƛƭƭŀǊȅ ŜƭŜŎǘǊƻŎƘǊƻƳŀǘƻƎǊŀǇƘȅΦ 
 
!ŎƪƴƻǿƭŜŘƎƳŜƴǘΥ 
¢Ƙƛǎ ǇǊƻƧŜŎǘ ǿŀǎ ǎǳǇǇƻǊǘŜŘ ŦƛƴŀƴŎƛŀƭƭȅ ƛƴ ǇŀǊǘ ōȅ ǘƘŜ wǳǎǘŀǾŜƭƛ bŀǘƛƻƴŀƭ {ŎƛŜƴŎŜ CƻǳƴŘŀǘƛƻƴ όwb{Cύ ƻŦ DŜƻǊƎƛŀ όtǊƻƧŜŎǘ 
bƻΦ нмтспнύΦ 

 
wŜŦŜǊŜƴŎŜǎΥ 
мΦ !Φ DƻƎƻƭŀǎƘǾƛƭƛΣ 9Φ ¢ŀǘǳƴŀǎƘǾƛƭƛΣ [Φ /ƘŀƴƪǾŜǘŀŘȊŜΣ ¢Φ {ƻƘŀƧŘŀΣ WΦ {ȊŜƳŀƴΣ !Φ {ŀƭƎŀŘƻΣ .Φ  /ƘŀƴƪǾŜǘŀŘȊŜΣ {ŜǇŀǊŀǘƛƻƴ ƻŦ 
ŜƴƛƭŎƻƴŀȊƻƭŜ ŜƴŀƴǘƛƻƳŜǊǎ ƛƴ ŎŀǇƛƭƭŀǊȅ ŜƭŜŎǘǊƻǇƘƻǊŜǎƛǎ ǿƛǘƘ ŎȅŎƭƻŘŜȄǘǊƛƴπǘȅǇŜ ŎƘƛǊŀƭ ǎŜƭŜŎǘƻǊǎ ŀƴŘ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ƻŦ 
ǎǘǊǳŎǘǳǊŜ ƻŦ ǎŜƭŜŎǘƻǊπǎŜƭŜŎǘŀƴŘ ŎƻƳǇƭŜȄŜǎ ōȅ ǳǎƛƴƎ ƴǳŎƭŜŀǊ ƳŀƎƴŜǘƛŎ ǊŜǎƻƴŀƴŎŜ ǎǇŜŎǘǊƻǎŎƻǇȅΣ 9ƭŜŎǘǊƻǇƘƻǊŜǎƛǎ όнлмтύ 
оуΣ мурмπмурфΦ 
нΦ !Φ {ŀƭƎŀŘƻΣ 9Φ ¢ŀǘǳƴŀǎƘǾƛƭƛΣ !Φ DƻƎƻƭŀǎƘǾƛƭƛΣ CΦ DŀƎƻΣ .Φ  /ƘŀƴƪǾŜǘŀŘȊŜΣ {ǘǊǳŎǘǳǊŀƭ ǊŀǘƛƻƴŀƭŜ ŦƻǊ ǘƘŜ ŎƘƛǊŀƭ ǎŜǇŀǊŀǘƛƻƴ 
ŀƴŘ ƳƛƎǊŀǘƛƻƴ ƻǊŘŜǊ ǊŜǾŜǊǎŀƭ ƻŦ ŎƭŜƴǇŜƴǘŜǊƻƭ ŜƴŀƴǘƛƻƳŜǊǎ ƛƴ ŎŀǇƛƭƭŀǊȅ ŜƭŜŎǘǊƻǇƘƻǊŜǎƛǎ ǳǎƛƴƎ ǘǿƻ ŘƛŦŦŜǊŜƴǘ π
ŎȅŎƭƻŘŜȄǘǊƛƴǎΣ tƘȅǎΦ /ƘŜƳΦ /ƘŜƳΦ tƘȅǎΦ όнлмтύ мфΣ нтфорπнтфофΦ 
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IS3- Smart Materials for Mercury speciation 
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All chemical species of mercury are global pollutants due to their extremely high toxicity, 

ability to bioaccumulate and mobility. Both total Hg determination and Hg speciation analysis 
are analytical challenges because of very low environmental Hg concentrations. 
Nonchromatographic procedures for Hg species separation and enrichment combined with 
sensitive instrumental measurement by AFS or ICP-MS are widely used as an analytical approach 
for both total Hg quantification and Hg speciation analysis. The application of highly selective 
and efficient smart materials as sorbents for solid phase extraction (SPE) of Hg species ensures 
development of analytical methods with low determination limits and good reproducibility.  

The comparison of extraction efficiency of different types of smart materials used for Hg 
species separation and enrichment is discussed in the present study. The comparison is in terms 
of the selectivity, limits of determination achieved, reproducibility of the analytical method and 
of the material synthesis procedure, simplicity of the analytical procedure, possibility for the 
application of sorption procedure during sampling. The compared smart materials include: ion 
imprinted polymers and silver nanoparticles (AgNPs) and composite materials based on them. 
Nanosized ion imprinted polymers (IIP) are smart materials with high selectivity toward the 
template species and ensured both selective separation of different Hg species and their 
enrichment. Silver nanoparticles combined both high surface/volume ratio and high chemical 
activity and in this way allowed Hg species reduction, amalgamation and separation. However, 
separation of nanosized sorbent by filtration and centrifugation is difficult and composite 
materials based on IIP incorporated on the surface of silicagel or Ag NPS incorporate in chitosan 
film are preferable materials for SPE of Hg species. In this way analytical methods developed are 
fast, simple and suitable for routine laboratory practice. 

 
Keywords: smart materials, ion imprinted polymers, silver nanoparticles, Hg speciation 
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IS4- Heavy Metals Environmental Pollution Studies in The Republic of Macedonia 
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Anthropogenic environmental changes, associated mainly with chemical pollution, lead to a 

degradation of the natural human environment. Among all chemical pollutants, trace elements 
are of a special ecological, biological and health significance. The production of energy and the 
consumption of natural resources are the main source of trace elements as contaminants. 
However, agricultural activities, especially the application of fertilizers and pesticides, also 
contribute significantly to trace metal pollution in the environment. Soil, as a part of the 
ecosystem, is vital for the survival of mankind which is closely connected to its productivity. 
Therefore, the surveys of the pollution with heavy metals of soil, waters, sediments, air and food 
on the whole territory of the Republic of Macedonia were performed. For that purpose, various 
spectrometric (atomic absorption spectrometry, inductively coupled plasma ς atomic emission 
spectrometry, and inductively coupled plasma ς mass spectrometry) and radioanalytical 
(neutron activation analysis) techniques were applied. Air pollution was investigated by the 
application of moss biomonitoring and dust samples (attic dust and house-hold dust). The 
pollution with heavy metals in the particular regions was additionally investigated. It was found 
that the highest pollution is present in the areas with abounded or active mines (Pb, Zn, Cu, As, 
Sb, Ni, Cr), metallurgical plants (Pb, Zn, Cd, Fe-Ni, Fe-Cr, Fe-Si, Fe, steel) or thermoelectric power 
plants. High content of some heavy metals were also found in the areas were their contents 
usually vary gradually across the geochemical landscape and depend on the geochemistry of the 
underlying lithology. The distributions of such elements reflect natural processes indicated by 
the elements that are either rarely or never involved in the industrial processes. The obtained 
data are statistically processed and spatial distribution maps for each specific element are 
prepared to give a proper interpretation of the obtained results. 

 
Key word: heavy metals, pollution, air, soil, water, sediments, Republic of Macedonia  
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IS5- Fabrication of the temperature and pH-responsive grafted polymer brushes for 
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Modern analytical chemistry includes not only numerous fields of experimental and 

theoretical studies in term of applications and measuring methodologies of different specificity 
and requirements but also fabrication and application of the novel nanomaterials for biomedical 
engineering.  Nowadays, many bioactive compounds, proteins, and therapeutic cells are used in 
biomedical engineering and medical practice. Materials and methods for the effective 
purification, orientation and analysis of such compounds and cells that retain their activities are 
greatly needed.  

In last years, stimuli-responsive grafted polymer brushes are widely used for this purpose. 
Presented study describes various types of materials based on thermo- and pH-responsive 
polymers brushes for bioanalysis, bioseparations or orientations, e.g., thermo- or pH-responsive 
protein adsorption. Poly(N-isopropylacrylamide), poly(oligo(ethylene glycol)ethyl ether 
methacrylate, poly(butyl methacrylate)  as well as its derivatives show stimuli-dependent 
transitions and conformational changes of the chains in response to external temperature or pH 
changes. Properties of the grafted brush coatings were determined using time of flight-
secondary ion mass spectrometry, X-ray photoelectron spectroscopy, ellipsometry, contact 
angle measurements, atomic force microscopy and fluorescent microscopy. 

Analyzed coatings may be potentially useful for various applications in biotechnology and 
biomedicine, for separation and orientation of the biomacromolecules or cells which can be 
achieved by simply changing the external temperature or pH, without using hard reagents that 
damage and deactivate biological compounds, proteins, and cells. 
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IS6- Determination of Site Specific Protein-PEGylation by MALDI-MS and IM-MS 
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Biocompatible and non-toxic at high molecular weight Poly(ethylene glycol) (PEG) is a highly 

investigated polymer for the modification of biological macromolecules in many pharmaceutical 
and biotechnical applications. After the PEGylation of peptides and proteins, recognition and 
degradation of PEGylated biomolecules by proteolytic enzymes could be prevented. PEGylation 
changes the size of the biomolecules and decreases its renal filtration and altering 
biodistribution. Most important issue in the PEGylation is the different molecular weight 
distribution of PEG and the incorporation of modified PEG having different functional end group 
with different site of the protein without selectively. In this way, PEGylated peptide and proteins 
retain their activity depending on the steric effect of PEG chains close to active center longer. 
The typical problems still are available such as short circulating half-life, immunogenicity, 
proteolytic degradation, and low solubility of active peptide and proteins. To overcome these 
problems, PEGylation plays very important role. In the PEGylation, the number of the polymer 
chain attached to same biomolecule, molecular weight and the structure of PEG chains, the 
location of the PEG sites on the polypeptide and also the chemistry of the PEG attachment to 
the polypeptide are played very crucial role. Furthermore, for the elimination of the cross linking 
effect for PEG in the polypeptide modifications, recently mPEG have been used very widely. In 
the PEGylation studies, in order to solve the main problems, site specific starting reactivated 
PEG moieties could be used to be directed the PEG chains to the desired functional groups onto 
the polypeptide to retain the original activity of it. For this purpose, many different 
functionalized PEG chains have been used widely in recent years. In order to follow the site 
specificity of different functional group modified PEG and mPEG at different molecular weight 
ranges were used in this study and the site specificity of these PEG and mPEG moieties were 
examined in the case of Angiotensin II peptide and insulin hormone. To characterize the 
attachment site of PEG and mPEG on the polypeptides, Matrix-assisted Laser 
Desorption/Ionization-Mass spectrometry (MALDI-MS) and also Ion Mobility-Mass 
Spectrometry (IM-MS) techniques were used.  

 
Keywords: Protein PEGylation, site specific, MALDI-MS, IM-MS 
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Analytical chemistry as information science will serve very important role for understanding 

many topics in both physical, natural, and social sciences in order to understand how each 
influences the other. Among most of the subdivisions of analytical chemistry geography is likely 
to be one of the most important discipline that helps us to understand the physical, 
environmental, and cultural interactions with an emphasis in interconnections and spatial 
dynamics between these environments. Geography is also an important spatial science and uses 
geospatial technology to understand the timer dependent behaviors of various environments. 
This could be achieved by using technologies such as satellite imagery, aerial photography, 
global positioning systems and geographic information systems as well analytical technologies.  

There is an increasing interest by consumers for high quality food products with a clear 
geographical origin. These products are encouraged and suitable analytical techniques are 
needed for the quality control. 

 This overview concerns an investigation of the current analytical techniques that are being 
used for the determination of the geographical origin of food products. The analytical 
approaches have been subdivided into four groups; mass spectrometry techniques, 
spectroscopic techniques, separation techniques, and other techniques. The principles of the 
techniques together with their advantages and drawbacks, and reported applications 
concerning geographical authenticity are discussed. A combination of methods analyzing 
different types of food compounds seems to be the most promising approach to establish the 
geographical origin. Chemometric analysis of the data provided by the analytical instruments is 
needed for such a multifactorial approach. This study reviews some chemometric approaches 
for determining the geographical origin of some food and marble samples. As an example of 
environmental materials.  

 
Keywords: Analytical Chemistry, Geographic Origin; Trace elements Analysis; Chemometric analysis 
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Single cell analysis aims to extract molecular level information from single eukaryotic cell 

other than a cell population. There are several techniques such as mass spectroscopy and 
capillary electrophoresis investigated in single cell analysis for last two decades. Although these 
techniques are very powerful due to their sensitivity, they require the destruction of the cells 
before analysis. Surface-enhanced Raman scattering (SERS) can be an alternative technique with 
its suitability to study real-time dynamics of molecular processes taking place in living cells, 
especially upon external stimulation, in a contactless, noninvasive, and nondestructive way[1]. 
The molecular information obtained such as a way can open up new venues to not the 
understand the cellular dynamics of a single cell but also novel ways of diagnosing diseases 
challenging humanity. The process we develop in our laboratory is presented in the figure below.  

In this presentation, the focus will be on obtaining a reproducible SERS spectrum and the 
origin of the spectra obtained from living cells, which can be related to external stimuli[2]. Once 
the relationship between the spectral changes and the stimuli is established, molecular changes 
related to the stimuli can be monitored for diagnosis and prognosis.  

 
The authors acknowledge financial support from TUBITAK (Project No:113Z554) and Yeditepe University. 
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IS9- Dark-Field Microscopy and Hyperspectral Imaging for Detection and 

Identification of Nanoscale and Microscale Particles in Cells, Tissues and Live 
Organisms 

 
CŀǊƛŘŀ !ƪƘŀǘƻǾŀΣ DǀƭƴǳǊ CŀƪƘǊǳƭƭƛƴŀΣ [ŅȅǎŅƴ bƛƎŀƳŀǘȊȅŀƴƻǾŀΣ !ƴƴŀ 5ŀƴƛƭǳǎƘƪƛƴŀΣ 9ƪŀǘŜǊƛƴŀ 

Naumenko, Marina Kryuchkova, Rawil Fakhrullin*  
LƴǎǘƛǘǳǘŜ ƻŦ CǳƴŘŀƳŜƴǘŀƭ aŜŘƛŎƛƴŜ ŀƴŘ .ƛƻƭƻƎȅΣ YŀȊŀƴ CŜŘŜǊŀƭ ¦ƴƛǾŜǊǎƛǘȅΣ YǊŜƳƭ ǳǊŀƳƤ муΣ YŀȊŀƴΣ ¢ŀǘŀǊƛǎǘŀƴ 

Cumhuriyeti, Russian Federation 
*E-mail: kazanbio@gmail.com 

 
Nanoscale and microscale particles, such as engineered nanoparticles, soot microparticles 

and plastic microparticles, may pose significant threat to organisms and environment. Detection 
and identification of nanosized materials in cells, tissues and organisms is still challenging, a 
number of conventional approaches exist, however, novel methods are being developed. The 
need in a fast and direct approach to visualise and characterise nanoparticles uptake and 
distribution is further stimulated by such emerging technologies as nanotoxicology, cell surface 
engineering, drug delivery and tissue engineering. Conventional approaches for nanoparticles 
imaging and characterisation both inside the cytoplasm and\or on the cell or tissue outer 
surfaces, such as transmission and scanning electron microscopies, are unquestionably potent 
tools, having excellent resolution and supplemented with chemical analysis capabilities. 
However, imaging and detection of nanomaterials in situ, in wet unfixated and even live 
samples, such as living isolated cells, microorganisms, protozoans and miniature invertebrates 
using electron or atomic force microscopy-based is practically impossible, because of the 
elaborate sample preparation requiring chemical fixation, contrast staining, matrix embedding 
and exposure into vacuum. Atomic force microscopy, in several cases, can be used for imaging 
and mechanical analysis of live cells and organisms under ambient conditions, however this 
technique allows for investigation of surfaces only. Therefore, a different approach allowing for 
imaging and differentiation of nanoscale particles in wet samples is required.  

Dark field microscopy as an optical contrasting technique has been popular among 
researchers, however until recently the commercially available instrumentation was not well 
suitable for imaging of nanosized particles. Currently, several companies supply equipment for 
the so-called enhanced dark field microscopy (EDF) based on using higher numerical aperture 
light condensers and variable numerical aperture objectives, which allows for imaging of 
nanoscale particles (up to 20 nm) using almost conventional optical microscopy methodology. 
In addition, hyperspectral imaging can also be realised using the dark-field microscopy 
instrumentation via spectrometer\CCD camera interfaced with the optical microscope. Here we 
report our results on application CytoViva dark-field and hyperspectral microscopy instrument 
assembled on Olympus BX51 upright microscope equipped with fluorite 100x objective and 
DAGE CCD camera. 

In our studies, we have successfully employed enhanced dark-field microscopy to visualise 
a number of nanoscale particles and materials. This allowed us to better characterise the 
materials and their impact on cells and organisms under ambient conditions. In particular, silver 
nanoparticles deposited on the cell walls of microorganisms were imaged in aqueous media 
[1,2]. EDF microscopy was essential for imaging of cellular uptake and intercellular distribution 
of various nanoscale particles (Ag, Au, ZnO, TiO, carbon nanotubes, halloysite nanotubes and 
halloysite-based composite materials) by a number of human cell lines [2-6]. We also applied 
EDF along with hyperspectral mapping based on preliminary collected spectral libraries to detect 
magnetic nanoparticles and clay nanotubes in tissue engineering scaffolds and multicellular 
clusters [7,8]. We also used EDF to visualise nanoparticles delivery and spatial distribution of 
various nanoparticles into Caenorhabditis elegans nematodes [9] and Paramecium caudatum 
protozoans [10] in nanotoxicity studies.  
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Figure 1.Optical microscopy images of thin-sectioned haematoxylin-eosin stained multicellular cluster 
fabricated using magnetically-functionalised A549 cells and fibroblasts (a); hyperspectral microscopy 
image of the multicellular cluster (b); corresponding hyperspectral map (matching the image in b) 
illustrating the distribution of magnetic nanoparticles (red) [8]; dark-field and epifluorescence image of 
halloysite\quantum dots composite in fibroblasts [6]; distribution of magnetic (e) and silver nanoparticles 
in C. elegans nematodes imaged using dark-field microscopy. 

 
We have demonstrated the potential of EDF in imaging of nanoscale materials and qualitative 

and semi-quantitative detection and spatial mapping of nanomaterials in several popular 
biological models (Figure 1). Unlike many other techniques, EDF is easy in sample preparation 
and handling, allowing for working even with live cells and organisms. Imaging of distribution 
and colloid behaviour of nanoscale particles in nematode intestines or real-time imaging of 
cellular uptake of nanotubes by human cells can be easily realised using EDF. Hyperspectral 
imaging within Vis-near IR and corresponding chemical mapping of nanomaterials distribution 
is also promising.  
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Decisions on such issues as human and animal health, consumer and environmental 
protection, international trade and other kind of activities are all strong dependent on the 
validity of analytical measurements and the interpretation placed upon them by professional 
analytical chemistsΦ Lƴ ǘƘƛǎ ǊŜƎŀǊŘΣ ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅ ŦŀŎǳƭǘƛŜǎ ŀǊŜ ƴƻǿ ǎǳōƧŜŎǘ ǘƻ άǉǳŀƭƛǘȅ ŀǳŘƛǘǎέ ƻŦ 
their teaching and it no doubt that proper attention to quality is vital for analytical chemistry. At 
the last time for educators of many countries, the critical question is: ά5ƛŘ ǘƘŜ ƳƻŘŜǊƴ 
Universities and analytical chemistry education is sufficient for practical activity, training and 
ƳŀƪŜǎ ǳǎŜ ƻŦ ǘƘŜ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ŦƻǊ ǊŜŦƻǊƳ ƻǊ ŘƛŘ ǘƘŜȅ ǎǘǳƳōƭŜ ƻƴ ǘƘŜ ƻōǎǘŀŎƭŜǎΚέ 

This report are devoted to comparing requirements for personals according to International 
Standard ISO 17025-нллс άDŜƴŜǊŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ǘƘŜ ŎƻƳǇŜǘŜƴŎŜ ƻŦ ǘŜǎǘƛƴƎ ŀƴŘ ŎŀƭƛōǊŀǘƛƻƴ 
ƭŀōƻǊŀǘƻǊƛŜǎέ ŀƴŘ ŘŜƎǊŜŜ ƻŦ ŘŜǎŎǊƛǇǘƛƻƴǎ ǘƻ ǘŜŀŎƘƛƴƎ ƛƴ ǎƻƳŜ ƻŦ ¢ǳǊƪŜȅ ŀƴŘ ¦ƪǊŀƛƴŜ ¦ƴƛǾŜǊǎƛǘƛŜǎ 
that are formulated for general qualƛŦƛŎŀǘƛƻƴǎ όƛΦŜΦΣ .ŀŎƘŜƭƻǊΩǎΣ ŀƴŘ aŀǎǘŜǊΩǎύ ŀƴŘ ǇǊƻŦŜǎǎƛƻƴŀƭ 
qualifications as objectives under three headings: knowledge and understanding, skills and 
abilities, and judgment and approach.  
²Ŝ ǘƘƛƴƪΣ ǘƘŀǘ ƛƴ Ƴŀƴȅ ŎŀǎŜǎ ǘƘŜ ǎǳŦŦƛŎƛŜƴǘ ƻŦ .ŀŎƘŜƭƻǊΩǎ ŀƴŘ aŀǎǘŜǊΩǎ ǎǘǳŘŜƴǘǎ ŦƻǊ ŦǳǘǳǊŜ 

activity as personnel for modern industrial and scientific analytical chemistry laboratories are 
not meet requirement of education, training, technical knowledge and experience for their 
assigned functions.  

It seems evidently thaǘ ŦƻǊƳƛƴƎ ƻŦ άbŀǘƛƻƴŀƭ wŜƎƛǎǘŜǊ ƻŦ ˿ƘŜƳƛǎǘ-!ƴŀƭȅǘƛŎǎέ ŀƴŘ ƛǘǎ Ƨƻƛƴǘ 
ŀŎǘƛǾƛǘȅ ǿƛǘƘ ά9ǳǊƻǇŜŀƴ !ǎǎƻŎƛŀǘƛƻƴ ŦƻǊ vǳŀƭƛǘȅ !ǎǎǳǊŀƴŎŜ !ƎŜƴŎȅ ƛƴ IƛƎƘŜǊ 9ŘǳŎŀǘƛƻƴάwill be 
step towards improving of educational area, standard, competence and professional skill 
personnel of industrial analytical chemistry laboratories including in their professional testing 
activity, as well as quality and safety control of substance and materials. 
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IS11- Pine Tree as Environmental Pollution Indicator: X-Ray Fluorescence Studies 
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Scots pine (Pinus Silvestris) is widely distributed around Europe, especially northern part and 

is used as a suitable tool for diagnostics of anthropogenic pollution and nutritional status of 
forests. Pine trees are widely used in an air and soil pollution studies. Various parts of the pine, 
such as fine roots, tree core, pine needles, have been widely used as environmental indicators. 
Tree needles are often sampled for such studies. It is known that certain elements in the pine 
needles changes with time. These changes show dynamics of uptake, transportation, storage 
and retranslocation processes of different nutrients and pollutants. Most common analytical 
methods, used in the analysis of biological samples, gives us the mean concentration of studied 
elements. There is limited information about the elemental distribution along the length of pine 
needle. 

The practise used e.g. in northern Europe is to sample needles during the dormant period 
from either the current or in some cases several needle age classes from a fixed position of a 
number of trees in a stand. The sampled needles are then dried and ground for nutrient analysis. 
The sampling aims to minimise the spatial and temporal variation in needle nutrient 
concentrations for estimating the availability of nutrients in soil through needle analysis. For the 
current studies, the needles were sampled at the certain time interval during the whole life of 
pine needles. Needles were sampled at one or two week intervals (current needles) and at 

monthly intervals (C+ needles) from mature Scots pine (Pinus sylvestris L.) trees at Jugla (56o56¡ 

N, 24o26¡ E) and other a relatively unpolluted sites in Latvia. For the scanning experiments, six 
25-year-old trees were randomly chosen for sample trees. The branch chosen for sampling from 
each tree was situated at the height of five meters from the ground and on south side of the 
canopy. At every sampling time, one needle from the middle of the three branch was chosen for 
analysis, and transported to the laboratory in a plastic bag. Altogether more 200 needles were 
analysed by scanning Energy Dispersive X-Ray fluorescence [1] and electrothermal AAS methods. 

The aim of this study was to determine the distribution of different elements along the 
length of single Scots pine needles of different age. The scanning EDXRF measurements were 
made continuously at only a few mm distance along the needle length. 

In this study, Ca, Mn, Fe, Sr and Br that increased with needle age, were considered as 
poorly mobile elements; K, Ni and Rb that decreased with needle age were considered clearly 
mobile; and Cu and Zn were relatively mobile elements. Similar classification for Ca, Mn, Fe, K 
and Zn was presented by Nieminen and Helmisaari [2]. Wyttenbach and Tobler (1988) presented 
similar classification with the exception of Fe and Br, which were classified in the intermediate 
group, based on their pattern of seasonal variation. 

 
Keywords: Pine needles, Energy dispersive X-Ray Fluorescence, nutrient concentration, mobility 
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IS12- Design Principles of Optical and Electrochemical Sensors for The 

Determination of Antioxidant Ability and Reactive Species 
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Antioxidant activity (AOA)/capacity (TAC) levels are usually measured so as to classify food, 
to diagnose oxidative stress conditions and identify/quantify the corresponding antioxidative 
defenses in human sera and tissues. Compared with classical instrumental methods, optical 
sensors for AOA measurement have many advantages such as low cost, flexibility, speed, remote 
control, miniaturization and on site/in situ analysis. Optical sensors evaluate analytical 
information by using optical transduction techniques (absorbance, reflectance, luminescence, 
etc.) and may also be useful in colored and turbid media. On the other hand, bioelectrochemical 
sensors using modified electrodes, often with the aid of nanotechnology, better catalyze the 
bioelectrochemical reactions leading to the quantification of oxidant/antioxidant species. The 
electrochemical sensing strategy is based on the measurement of oxidative damage produced 
on lipids, proteins, and DNA, and restoration of their original electrochemical signals in the 
presence of protective antioxidants. Most electrochemical sensing approaches focus on 
cytochrome c, superoxide dismutase and DNA probes.  

The working principle of optical nanoprobes using metal nanoparticles for AOA estimation 
may be broadly classified under four categories: (i) formation and growth of noble metal 
nanoparticles, by chemical reduction of Au(III) or Ag(I) salts with antioxidants, resulting in 
surface plasmon resonance (SPR) absorbance enhancement; (ii) aggregation/agglomeration of 
the preformed noble metal nanoparticles giving rise to shifts in SPR band maxima; (iii) 
disintegration of existing nanoparticles by oxidant species causing an attenuation in band 
intensities; (iv) specific interaction of nanoparticles, under the influence of antioxidant analytes 
(e.g., in ceria nanoparticles, causing oxide (O-2p) and Ce(IV) (Ce-4f) electronic transitions), by 
possible magnification with indicator redox-active dyes (such as tetramethyl benzidine) to 
increase assay sensitivity. Naturally, these mechanisms can coincide in various aspects.  

The widely-used CUPRAC (Cupric Reducing Antioxidant Capacity) total antioxidant capacity 
(TAC) assay was introduced by our research group to world literature in 2004 [1]. Antioxidants 
react with the CUPRAC reagent (cupric neocuproine) to produce the Cu(I)-neocuproine (Nc) 
chromophore measured spectrophotometrically at 450 nm. A low-cost CUPRAC antioxidant 
sensor was developed by immobilizing the Cu(II)-Nc reagent onto a perfluorosulfonate Nafionϯ 

membrane, on which the color developed with antioxidant addition [2]. A similar optical sensor 
based on ferric-phenanthroline immobilization on a Nafion membrane was recently used for 
TAC determination [3]. For assaying hydroxyl radicals, a salicylate probe could be converted to 
/¦tw!/ҍǊŜŀŎǘƛǾŜ ŘƛƘȅŘǊƻȄȅōŜƴȊƻƛŎ ŀŎƛŘǎ ό5I.!ǎύ ƛƴ ŀ CŜƴǘƻƴ ǎȅǎǘŜƳΣ ǿƘƛŎƘ ƛƴ ǘǳǊƴ ŎƻǳƭŘ ōŜ 
measured with the CUPRAC sensor; the activity of ωOH scavengers could be measured by the 
bleaching of color on the Nafion membrane sensor. This sensor can be indirectly used for 
measuring hydrogen peroxide and superoxide anion levels as well as for the assay of their 
scavenger antioxidants. A colorimetric sensor capable of simultaneously measuring oxidative 
status (in terms of the hazard produced by ROS) and antioxidant activity (in regard to ROS-
scavenging ability of antioxidant compounds) was developed. The colored semi-quinone cations, 
formed with ROS oxidation of N,N-dimethyl-p-phenylene diamine (DMPD), were formed in 
solution and immobilized on a Nafion membrane [4]. By exploiting the localized surface plasmon 
resonance absorption of noble metal (usually gold and silver) nanoparticles, polyphenols and 
vitamins (C,E) could be determined [5], along with biothiols [6] and nitrite [7] after proper 
modification of gold nanoparticles.  
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Some of the future challenges regarding the design of new sensors and nanoprobes for 
antioxidant research should address specificity, sensitivity, stability and surface inactivation, 
response time and extended use, repeatability/reproducibility, and filling the gap between 
science, technology and commercialization. As oxidative stress gives rise to a number of 
diseases, such sensors are expected to be used more often in the future as a part of point-of-
care diagnostic devices for determining wellness parameters within the context of personal 
nutrition and wellness advisor systems.  
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Water is the vital source of life. It is essential to life because our body contains 55% to 78% 

of water. It is recommended that the human body requires at least 1 to 2 litre of water per day for 

proper functioning. Contamination of water bodies by the different sources created a large number 

of troubles in the entire globe. Water is contaminated through a number of toxicants including 

organic pollutants (pesticides, dyes, pharmaceuticals, and organic solvents), inorganic pollutants 

(salts and metals) and also with thermal and radioactive pollutants. Pollution due to metal ions 

has got considerable importance and extensive attention; because these pollutants are incapable 

of undergoing biological degradation and cause many adverse effects to all living organisms by 

entering into the food chain and their accumulation in various tissues. Many strategies have been 

employed for the purification of polluted water including chemical and physical approaches. 

Among them adsorption technique (solid phase extraction) is most widely employed by various 

groups. Subsequently, the calixarenes are a remarkable class of synthetic cyclic compounds, 

generally applied as sorbents in various fields such as separation of unwanted ionic as well as 

neutral species from aqueous environment, nanotechnology, chromatography, catalysis, sensor 

technology and etc. [1-2]. Herein, different designing approaches of various calixarene based 

materials and their applications in separation of different toxicants from aqueous environment 

and in the field of sensor technology will be discussed. 

 
Keywords: Calixarene, Supramolecular Chemistry, Molecular Machines, Separation Science, Membrane 

Technology, Sensor Technology. 
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Graphene is a material which has formed by two dimensional planar sheets of sp2-bonded 

carbon atoms and was discovered in 2004 [1]. It has a significant interest because of its amazing 
physical, mechanical and electrical properties [2,3]. Application areas of graphene such as 
energy storage systems, bio-electrochemistry, anti-corrosion coating, sensors, opto-electronics 
and etc. are growing up day by day since it has brought a new approach to carbon based systems 
[2-4]. Since importance of graphene is increasing rapidly in materials research, production of it 
by different methods is having attention by researchers. The production of graphene could be 
done by four main methods: epitaxial growth on silicon carbide (SiC), chemical vapor deposition 
(CVD), chemical derivation and electrochemical exfoliation [5]. The prepared graphene in these 
methods have many preparation steps such as separation, purification, drying, modification, and 
etc. [5]. In the preparation of graphene based electrode, there is an extra step: immobilization 
[5]. Preparation of graphene based electrode in one step by electrochemical methods has great 
potential for further application of these materials in many areas. 

Cyclic voltammetry is one of the most used electrochemical methods, can bring a novel 
approach in the production of graphene based electrode in one step [2,4,6]. Graphite based 
electrode can be converted directly to graphene based electrode in one step by using of cyclic 
voltammetry. The method can allow the controlled formation of graphene layers from the 
graphite by changing some parameters such as cycle number, scanning rate, electrolyte 
composition and etc.. The method also allows the functional production of hetero atom doped 
graphene [2,4,6]. The functional groups such as hydroxyl, carbonyl and epoxy can be saved or 
converted to another group by the arranged of scanned potential range in cyclic voltammetry 
[2,4,6]. This novel, fast, low cost, and environmentally friendly method can be used in the 
production of graphene based electrodes for many application areas such as sensors, optics, 
energy storage, electronic devices, and etc.. 
 
Keywords: Graphene, Hetero atom doped graphene, Cyclic voltammetry, Graphene electrode 

 

References: 
1. K.S. Novoselov, A.K. Geim, S. V Morozov, D. Jiang, Y. Zhang, S. V Dubonos, I. V Grigorieva, A.A. Firsov, Electric 

field effect in atomically thin carbon films, Science. 306 (2004) 666ï669. 

2. H. G¿rsu, M. Gen­ten, Y. ķahin, One-step electrochemical preparation of graphene-coated pencil graphite electrodes 

by cyclic voltammetry and their application in vanadium redox batteries, Electrochim. Acta. 243 (2017) 239ï249. 

3. D.A.C. Brownson, D.K. Kampouris, C.E. Banks, Graphene electrochemistry: fundamental concepts through to 

prominent applications, Chem. Soc. Rev., 41 (2012) 6944-6976. 

4. H. G¿rsu, M. Gen­ten, Y. ķahin, Preparation of Sulphur-Doped Graphene-Based Electrodes by Cyclic Voltammetry: 

A Potential Application for Vanadium Redox Flow Battery, Int. J. Electrochem. Sc. 13 (2018) 875-885. 

5. V .Skakalova, A. Kaiser. Graphene: Properties, Preparation, Characterisation and Devices, 2014, Woodhead 

Publishing Limited, Amsterdam 

6. Y. ķahin, H. G¿rsu, M. Gen­ten.'A method in order to generate graphene based electrode' PCT/TR2017/050121 

  

mailto:yucelsahin06@gmail.com


8th Black Sea Basin Conference on Analytical Chemistry (8th BBCAC) 9-11 May, 2018 Istanbul/Turkey 

 

80 
 

IS15- Misnomers and oxymorons 
 

O. Yavuz Ataman 
Department of Chemistry, Middle East Technical University, 06800 Ankara, Turkey 

ataman@metu.edu.tr 

 
Using correct terminology is essential in dissemination of knowledge, whether this is in a 

scientific artice, a presentation or even a simple conversation. Scientists should be able to 
present their opinions, scientific findings and research results efficiently and accurately. In this 
talk, the meaning and examples for misnomers and oxymorons will be presented. A misnomer 
is a wrong or inaccurate name or designation. It is a term or a name which is not proper or not 
ǊŜŦƭŜŎǘƛƴƎ ǘƘŜ ŀŎǘǳŀƭ ŎƻƴǘŜƴǘΦ ! ǿƛŘŜǎǇǊŜŀŘ ŜȄŀƳǇƭŜ ƛǎ ǘƘŜ ǳǎŜ ƻŦ άǘƛƴ Ŏŀƴέ ƛƴǎǘŜŀŘ ƻŦ ŀ ƳŜǘŀƭ 
can as a container for a soft drink or food today. On the other hand, the term oxymoron refers 
to two single words that do not logically go together. ¢ƘŜ ŜȄŀƳǇƭŜǎ ŀǊŜ άwŜǎŜŀǊŎƘ ¦ƴƛǾŜǊǎƛǘȅέΣ 
ά{ǳǎǘŀƛƴŀōƭŜ DǊƻǿǘƘέ ŀƴŘ ά[ƛǾƛƴƎ hǊƎŀƴƛǎƳέΦ {ƻƳŜǘƛƳŜǎ ǎƻƳŜ ǘŜǊƳǎ ōŜŎƻƳŜ ƳƛǎƴƻƳŜǊǎ 
ǘƘǊƻǳƎƘ ǘƛƳŜΤ ǎǳŎƘ ŀǎ άhǊƎŀƴƛŎ /ƘŜƳƛǎǘǊȅέ ǎƛƴŎŜ today it does not deal only with organic 
compounds. Other terms will also be handled and discussed regarding their ability to reflect 
truth. 
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IS15- Developments and applications in enzyme based photoelectrochemical 

biosensors 
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Photoelectrochemistry is the science of measuring and evaluating the electrical current 

generated by illumination of an electrode or metal in an electrolyte. Photoelectrochemical 
studies are usually carried out to provide a better understanding of the nature of the electrode-
solution interface. Photoelectrochemistry has often been used in electrochemical analysis in 
recent years in addition to being widely-used in industrial applications, including mechanisms 
for illumination (spectroelectrochemical research) and use of photovoltaic processes1. One of 
important application of photoelectrochemistry is the development of enzymatic biosensor and 
their applications area in analytical science and technology. Because, photoelectrochemical 
measurements possessing several significant advantages such as reduced undesired background 
signal, high sensitivity, fast response, simple, cheap and portable sensor system design, easy 
integration and miniaturization, and extension to light addressable sensors2-4.  

A light source, electrochemical cell and electrochemical workstation with the traditional 
three electrodes are the main components of the photoelectrochemical instrument system. The 
choice of the electrode material or modification of the electrode surface is especially important 
in terms of sensitivity and selectivity in photoelectrocatalytic systems and construction of an 
enzymatic photoelectrochemical biosensor. For this purpose, the following photoactive 
materials have been used in the modification of electrode surfaces: i) semiconductors and 
quantum dots, ii) complexes and derivatives iii) organic materials, iv) conductive polymers such, 
and v) composite materials formed by the combination of organic or inorganic material or two 
inorganic materials having different band gaps2-4. Composite materials have been used more 
often in photoelectrochemical analysis systems since they have higher photoelectric conversion 
efficiency than single materials. In this study, we describe the principles, mechanisms of and 
applications of enzyme based photoelectrochemical biosensors and the new trends in this area.  

 
Keywords: Photoelectrochemical biosensor; enzyme; voltammetry; amperometry 
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OP1- Development of a Noninvasive Method for Biomarker Determination in 

Human Breath for Early Diagnosis of Lung Cancer 
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Lung cancer is the most common kind of cancer in the world and it is a leading cause of 

cancer death by late diagnosis. Early diagnosis is one of the most important strategies to reduce 
lung cancer morbidity rate and improve the survival rate. To improve the overall survival, many 
screening methods including tomography and radiography have been used. However, current 
screening techniques for lung cancer are always expensive and not comfortable, even harmful 
for patients. ¢ƘŜ ŘŜǘŜŎǘƛƻƴ ƻŦ ƳƻƭŜŎǳƭŀǊ ōƛƻ ƳŀǊƪŜǊǎ ǎǇŜŎƛŬŎ ŦƻǊ ƭǳƴƎ ŎŀƴŎŜǊ ƛƴ ƘǳƳŀƴ ōǊŜŀǘƘ ƛǎ 
a relatively new strategy for early cancer screening and detection. This technique is non-
invasive, painless, easy to perform and no risk to patients. Exhaled breath contains 3500 
different kinds of volatile organic compounds (VOCs) [1,2]. Breath analysis has taken a long time 
to be a useful tool because of the lack of standardized breath collecting methods and the low 
concentrations of VOCs which are present in nano or picomolar level. On the other hand, the 
direct sampling does not provide the necessary detection limits therefore; there is a need for 
development of reliable sampling techniques for breath analysis. 

In this study, we aimed to develop a new sensitive and reliable method for the 
determination of biomarkers of lung cancer in human breath by solid phase microextraction 
(SPME) sampling. For this purpose, the thin film of polymers was being coated electrochemically 
on a stainless steel wire by using cyclic voltammetry and following the surface characterization 
by using several techniques, the fibers were placed in breath sampling device to enrich the 
analytes in human breath.  

For this purpose, breath samples of the cancerous and asthmatic control groups were taken 
in cooperation with the Faculty of Medicine of the University of Ege, and these compounds 
collected on the SPME fiber were subjected to GC-MS with thermal desorption to perform the 
desired sensitivity analysis. Following the optimization studies, the method was validated for a 
number of volatile organics, including hydrocarbons, alcohols, ketones and aldehydes Breath 
VOCs were assessed using a chemometric approach using principle component analysis (PCA). 
A good classification of cancer cases and healthy volunteers for lung cancer diagnosis has been 
obtained. It has been shown for the first time in our country that SPME fibers prepared in our 
research laboratory can be used for early detection of lung cancer. 

 
This study was supported by T¿bitak (113Z672). 
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Metabolomics analysis has a great potential in the elucidation of the mechanism and the early 

diagnosis of breast cancer as well as other diseases (1-2). Today's innovative technologies permit 

comprehensive screening of the genome, transcriptome, proteome, and metabolome holds an 

immense potential for understanding mechanism of diseases, for their early diagnostics, choosing 

personalized therapeutic strategy and assessing its effectives. In metabolomics analysis based on 

mass spectrometry analytical techniques are compared to the others come to the forefront. 

According to the analysis conducted in metabolomics studies are divided into two groups as 

targeted and untargeted metabolomics studies. Untargeted studies were searching for new 

biomarkers, targeted studies carried out for the determination of the amount of known metabolites 

can easily be applied in routine analysis. 

In this study, comparative metabolomic analysis of plasma samples obtained from patients 

with breast cancer was carried out based on untargeted with LC-ESI-qTOF-MS. Three different 

chromatographic columns were tested for LC-ESI-qTOF-MS based metabolomics profiling. The 

optimal separation was achieved on ZIC-HILIC column (100x4.6mm I.D., 5 ɛm) at a column 

temperature of 40ÁC using a mobile phase of 0.1% formic acid in acetonitrile and 0.1% formic 

acid in water (80:20, v/v) by gradient elution at a flow rate of 0.3 mL/min. The plasma samples 

were compared with control group in order to identified potential biomarkers for diagnosis. 174 

plasma samples from early stage cancer patients, 97 plasma samples from metastatic cancer 

patient and 105 plasma samples from healthy women were used for LC-ESI-qTOF-MS based 

metabolomic profiling.  

Targeted analysis for selected three metabolites (citrulline, tyrosine and choline) that found 

significantly changed in breast cancer patients were performed using LC-ESI-MS/MS. The 

specific transition and collision energy employed in the quantification of the metabolites are m/z 

176Ÿ113 for citrulline, m/z 182Ÿ136 for tyrosine and m/z 104 Ÿ 60 for choline. The optimal 

separation was achieved on ZIC-HILIC column (150x4.6mm I.D., 5 Õm) using a mobile phase of 

0.1% formic acid in acetonitrile and 0.1% formic acid in water (70:30, v/v) at a flow rate of 

0.3 mL/min. The LC-ESI-MS/MS method has been developed and validated according to FDA 

Bioanalytical Method Validation guideline. In this study, the advantages and disadvantages of 

targeted and untargeted analysis to each other were also discussed.   
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OP3- Speciation of chromium in waters using phosphomethylated polystyrene-

divinylbenzene hairy brushes prior to inductively coupled plasma mass spectrometric 
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Chromium is found in two oxidation states in waters, as Cr(III) and Cr(VI). The former is 

essential to mammals for the maintenance of glucose, protein and lipid metabolism whereas 

Cr(VI) is considered to be toxic for both plants and animals causing several diseases like liver, 

kidney, lung and gastrointestinal cancers. Thus, its determination is very important in aquatic 

environments.  

The present work describes the synthesis and application of a novel sorbent, 

phosphomethylated triethylene tetramine (TETA) modified poly-oligomeric (ethylene glycol) 

methyl ether methacrylate block poly-glycidyl methacrylate (POEGMA-b-PGMA) grafted 

polystyrene-divinylbenzene (PS-DVB), for the determination of Cr (III) and Cr(VI) in water 

samples using inductively coupled plasma mass spectrometry. Batch type adsorption experiments 

were performed and the optimum experimental conditions viz., pH, sorbent amount, contact time 

and temperature have been established. The sorption process was investigated both from a kinetic 

perspective (intraparticle diffusion, pseudo-first order, pseudo-second order models) and also in 

terms of Freundlich, Dubinin-Radushkevich and Langmuir isotherm models to characterize the 

uptake of chromium species by the sorbent. The proposed method was applied for the 

determination of chromium species in ultrapure, tap, bottled drinking and waste water samples. 

The overall results have demonstrated that the sorbent is a good candidate for the removal of 

Cr(III) and Cr(VI) from aqueous solutions. 

 
Keywords: Chromium, Speciation, Inductively coupled plasma mass spectrometry, Waters 
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A new functional monolithic material (PHEMA-HA) was prepared by cryogellation of 2-

hydroxyethylmethacrylate (HEMA) in presence of humic acid (HA) through a straightforward 

procedure [1, 2]. The material was characterized by means of various methods and techniques 

(such as FTIR, SEM, mercury intrusion porosimetry, surface charge measurements (e.g. pHpzc), 

solubility tests, water permeability) to show successful immobilization of HA into monolithic 

cryogel matrix. It was evidenced that the proposed procedure led preparation of a material with a 

high hydrolytic stability which is untypical for HA itself.  

 

 

Figure 1. A representative view for interaction of PHEMA-HA with proteins 

 

The functionality of PHEMA-HA was studied by utilizing it as a protein ion-exchange 

chromatography stationary phase (Figure 1). The experiments were performed by using some 

model proteins, and the effect of mobile phase pH and the gradient slope (i.e. change in modifier, 

NaCl, concentration with time) on protein retention was studied. In the study, predominance of 

ion-exchange mechanism in protein retention on PHEMA-HA was evidenced. Finally, baseline 

separation was achieved for some of the studied model proteins from their aqueous mixtures. 

Hence, the functionality of HA has been successfully adapted to the chemistry of monolithic 

cryogels, and PHEMA-HA is proposed as an efficient monolithic separation medium.  
 

Keywords: Chromatography, Cryogel, HPLC, Humic acid 
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Chromium (Cr) is widely used for metal smelting, electroplating, leather tanning and other 

industrial products. Cr can mainly be found in the environmental samples to be Cr(III) and Cr(VI). 

While Cr(III) is an essential trace element for mammals, Cr (VI) is very harmful to living beings 

even at the trace level. If chromium is ingested excessively in the human diet, the toxicity of 

Cr(VI) can stimulate and corrode the skin and Cr(VI) is more easily absorbed by the body, which 

has been recognized as a kind of carcinogen [1]. 

To eliminate matrix ions from a sample solution and to increase the metal concentration 

before the measurement step, a preconcentration and separation method is required such as solid-

phase extraction (SPE), solvent extraction, cloud point extraction, and precipitation. Recently, 

among these preconcentration methods, solid-phase extraction has been frequently used in online 

and offline modes for the separation and preconcentration of trace metal ions of various inorganic 

and organic materials. The online SPE has several advantages as it reduces the contamination of 

the sample, provides a high preconcentration factor and high sampling frequency, consumes a 

small volume of the sample and/or organic solvents, and can simply be operated and be coupled 

with many modern instruments. 

In this study, an online preconcentration procedure using silica gel functionalized with tris(2-

aminoethyl)amine was developed for the selective determination Cr(VI) ions in the presence of 

Cr(III) ions in environmental water samples. The effects of parameters such as pH, sample and 

eluent flow rates, matrix ions, and type, concentration and volume of eluent on the online 

preconcentration of these ions were examined. The proposed method was successfully applied for 

the selective determination of Cr(VI) concentrations in water samples. 

 
Keywords: Chromium, online SPE, preconcentration 
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Fish is a significant food for a healthy life due to containing high-quality protein, low 

saturated fat, vitamins, and minerals. On the other hand, depending on the spread of technological 

and industrial productions, the increase in domestic waste in parallel with the increase in 

population, and the mixing of industrial wastes with waters by various ways cause the waters to 

be polluted. As a result, marine animals to be exposed to many toxic matters, and they can absorb 

many most of the metals in high amount into their bodies.  

In this study, different organs of green tiger shrimp (Penaeus semisulcatus De Haan, 1844) 

taken from the seas of Ķskenderun Bay, Eastern Mediterranean, Turkey, in JanuaryïFebruary, 

2016, were analyzed by ICP-MS after digesting by microwave radiations. The obtained results 

were evaluated in terms of risk for human health. Mean metal concentrations in different tissues 

were in the following ranges: Se: 0.641-0.868, Cu: 3.489-14.578, Pb: 0.100ï0.148, Ni: 0.110ï

0.434, Al; 1.855-11.321, Zn: 14.197-30.319 mg kgī1 based on wet weight. Metal concentrations 

in the muscles of the examined species were generally lower than those in skin and liver. The 

described method was validated by analysis of certified reference material. Limits of detection 

and quantitation were found to be (as Õg L-1) 0.035 and 0.1 for Se, 0.2 and 0.5 for Cu, 0.07 and 

0.2 for Pb, 0.35 and 0.95 for Ni, 1.0 and 3.0 for Al, 1.5 and 5.0 for Zn, respectively.  
Keywords: ICP-MS; Risk assessment; Metals; Shrimp. 

 

OP7- Nanoporous Polymer Membranes by Blockcopolymer Technique and Their 
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Polymer membranes are of very significant interest as research materials and a number of 
applications such as health sector, food industry, sustainable water treatment and energy 
conversion and storage.  However, the widespread use of membrane technology has been 
impeded some factors including cost, performance, durability and etc. These limitations can be 
directly related to the membrane used. In particular, advances in the design and fabrication of 
nanoporous materials are expected to open up new opportunities for the development of 
membrane technology particularly for selective separations of the substances. The bulk of 
membranes used in industry for filtration, separation and bio-separation etc. are made by simple 
phase inversion in polymer-solvent-non-solvent solutions [2].  However, this technique 
generates a 3D, sponge-like network of pores in the um size range and for many applications, 
including ultra-filtration, this pore size is too large for size selective separation of small 
molecules. Block copolymer (BCP) self-assembly is a promising to generate nanopatterns, 
nanopore, nanoarrays on the surfaces with a high density of evenly sized nanoscale pores. Block 
copolymers consist of macromolecules composed of two or more chemically different blocks 
which can self-organize into different morphologies with characteristic sizes in the nanometer 
scale. Block copolymers with immiscible blocks microphase-separate into domains in which the 
equilibrium domain size (typically 3ς100 nm) and morphology are governed by the Flory-Huggins 
interaction parameter between the blocks and the degrees of polymerization of each block.  

In this presentation, a new approach to the development of novel membranes, and their 
applicability for trace analysis, that takes advantage of well - controlled molecular transport 
through the uniform cylindrical nanopores, will be presented.   
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A wide range of neural pathway originated catecholamine employ biogenic amines as 

neurotransmitters. The neurotransmitters in cerebrospinal fluid can be an indicator of neuronal 

functioning in nearby diencephalon structures. Hence, it is very crucial to quantitate 

neurotransmitters and their metabolites level in the extracellular fluid for monitoring 

neurotransmission process [1]. Numerous methods such as; spectrophotometry, gas 

chromatography (GC) with mass detection, high performance liquid chromatography (HPLC) 

with various detection system, chemiluminescence, amperometric and voltammetric 

determination, potentiometry, radioimmunoassay and flow injection analysis (FIA) have been 

reported for the determination of catecholamines in various biological samples and 

pharmaceutical preparations [2]. Among them HPLC is very practical tool for sensitive, selective 

and accurate method for the quantification of dopamine precursor and metabolites. 

 
Figure 1 HPLCïUV chromatograms recorded for 5 mg L-1 a) L-Dopa, b) DA, c) DOPAC and d) 

HVA by using C-18 column with a mobile phase solution of 0.05% TFA. 

 
In the present study, simultaneous determination of levodopa, dopamine, DOPAC and HVA 

was performed by using HPLC-UV system. Effect of analytical column type (C-18, C-8 and 

HILIC), the pH and composition of mobile phase and composition of dilution solvent was 

investigated (Fig.1). After the optimization, method developed was validated by using artificial 

cerebrospinal brain fluid. 

 
Keywords: HPLC, Cathecolamines, Artificial Brain Fluid 
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OP9- Fast, easy and green method employing magnetic dispersive solid phase 

extraction for the determination of pesticide residues 
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Pesticides are widely used in agricultural production nevertheless, their residues in food and 

environmental samples are harmful to human health because of their potential mutagenicity and 

carcinogenic properties. Their extensive use in world-wide agricultural practice in addition to 

industrial emission during their production has led to substantial occurrence of pesticide residues. 

For these reasons, the evaluation of pesticide residues is nowadays a priority objective to ensure 

safety and quality.  

Standard methods for pesticide residue analysis is generally carried out in a sequence of 

several steps. As one of the standard method solid phase extraction (SPE), displays some 

drawbacks such as multistage operation, large consumption of reagent, low enrichment factor and 

time consuming. These problems accomplished by using micro-SPE (Õ-SPE) extraction technique 

developed in 2006. Magnetic SPE (MSPE) is one of the new procedure of Õ-SPE based on the 

use of magnetically modified adsorbents. This technique has gained much attention due to easy 

separation under an applied external magnetic field, minimum solvent consumption and the 

extraction efficiency. In this novel sample preparation method, a series of magnetic particles have 

been used for the extraction of organic pollutants including, nano Fe3O4, Fe3O4-grafted graphene, 

carbon nanotubes, graphene, Fe3O4-CNT [1,2] and so on. 

In this work, the information about novel green extraction methodological approach 

including MSPE is presented. A Fe3O4/Ni/Ni xB nanocomposite magnetic adsorbent was 

synthesised and used for the determination of pesticides by MSPE method. Characterisation of 

the adsorbents was performed using scanning electron microscopy combined with energy 

dispersive X-ray spectroscopy (SEM-EDX). The parameters related to the extraction efficiency 

were screened. The performance of extraction of Bromopropylate (BRP) and Lambda-

Cyhalothrine (LMD) pesticides were compared by using gas chromatography with electron 

capture detector. Gas chromatography-MSPE method was applied for pesticide determination in 

well water, wine and grape juice samples The regression coefficients relating to linearity were at 

least 0.99. Under optimized conditions the linear range was found between 0.1 ï 5 ng mL-1, and 

the detection limits for BRP and LMD were calculated as 0.02 and 0.03 ng mL-1, respectively. 

Recoveries from spiked samples range from 80 to 97% and RSDs were no higher than 15%. 

Hence, this developed micro extraction method shares the advantages of the classical extraction 

methods such as excellent enrichment performance, easy operation and ability to employ a wide 

range of ñgreenò extraction way. 

 
Keywords: Magnetic dispersive, green chemistry, Pesticide, Chromatography 

 

References: 

1. X. Cao, J. Chen, X. Ye, F. Zhang, L. Shen, W. Mo, J. Sep. Sci. (2013) 36, 3579ï3585. 

2. Z. Du, M. Liu, G. Li, J. Sep. Sci. (2013) 36, 3387ï3394. 

 

  

http://www.mee-inc.com/hamm/energy-dispersive-x-ray-spectroscopyeds/
http://www.mee-inc.com/hamm/energy-dispersive-x-ray-spectroscopyeds/


8th Black Sea Basin Conference on Analytical Chemistry (8th BBCAC) 9-11 May, 2018 Istanbul/Turkey 

 

90 
 

OP10- A Simple and Green Deep Eutectic Solvent Based Air Assisted Emulsification 

Liquid-Liquid Microextraction of Palladium from Water and Environmental Samples 
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 Palladium is known as precious and toxic element for industry and human health. Direct 

determination of palladium ions in water and environmental samples by using flame atomic 

absorption spectrometry is difficult because of low detection limit of instrument and matrix effects 

of some cations, anions and transition metal ions (1). A simple and green deep eutectic solvent 

based air assisted emulsification liquidïliquid microextraction (DES-AA-ELLME) method was 

optimized for the determination of palladium ions. In the developed procedure, the palladium 

extraction was attained using 2 hydroxy 3 methoxybenzaldehyde thiosemicarbazone as a 

complexing agent, tetrahydrofuran as emulsifier solvent and choline chlorideïphenol as 

extracting solvent. Concentration of palladium was determined by using flame atomic absorption 

spectrometry. Various analytical parameters including type and molar ratio of deep eutectic 

solvent, pH, amount of ligand, pulling and pushing of syringe were studied and optimized. The 

limit of detection, relative standard deviation and preconcentration factor were found to be 1.2 

ɛg L -1,  3.6 %, and 70, respectively. The accuracy of the method was confirmed with certified 

reference material. The developed method was applied to real water samples with standard 

addition method. Method was also applied to the digested environmental samples.  
Key words: Palladium; Deep eutectic solvent; Air assisted liquid phase microextraction. 
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OP11- Determination of Cu(II) Ions at Trace Level in Some Vegetable Samples by a 

Novel SPE-FI-FAAS Method 
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On-line solid phase extraction is highly efficient and simple preconcentration method for the 

determination of trace level of metal ions in environmental samples (1).   

In this work, N-{[3 -[(3-aminopropyl)amino]propyl}-2,3-dihydroxy-benzaldimine bonded 

silica gel was synthesized and characterized by C,H,N elemental analysis and FTIR spectroscopy 

and then, used for on-line solid phase extraction of Cu(II) ions coupled with flame atomic 

absorption spectrometer. Optimum FI-SPE conditions for Cu(II) ions were studied by examining 

the effects of parameters such as sample pH, eluent concentration and types, flow rates and 

volumes of sample and eluent, and matrix ions. Optimum pH was found to be pH 8.5 for the best 

absorbance of Cu(II) ions. Sample and eluent flow rate was optimized to be 7.5 mL/min. 250 ÕL 

of 0,5 M HNO3 was found to be efficient to elute adsorbed Cu(II) ions from the column. LOD of 

Cu(II) ions based on the 3 times the SD (3s) of the blank signal and preconcentration factor were 

calculated to be 0.47 ɛg/L and 25.6, respectively. The developed method was validated by 

analyzing Cu content of certified reference materials such as Virginia tobacco leaves (CTA-VTL-

2), water-trace elements (NWTM-15.2) and water samples (LPCS-01-5). The method was 

successfully used for the determination Cu(II) ions in several vegetables including potato, red 

cabbage, green pepper, cucumber, lettuce, scallion, tomato, fresh squash and eggplant. 
Keywords: FAAS, trace analysis, solid phase extraction, modified silica gel 
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OP12- Development of PPy-CNT-SPME Fiber Development and Their Use in Pesticide 

Determination in Apple Juice by GC-MS 
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Pesticides are widely used in agricultural production and due to their harmful effects for 

the environment and human health; accurate and reliable analytical methods are required for 
their analysis.  

Present study describes a direct immersion solid-phase microextraction (DI-SPME) method 
for the determination of selected pesticides used in apple production namely bifentrin, 
propargite, tebuconazole and tebufenpyrad prior to the GC-MS analysis. The SPME fiber was 
fabricated by using a stainless steel wire dipped into the voltammetric cell containing pyrrole 
monomer, tartrate solution and carbon nanotube mixture where it was subjected to 
electropolymerization by cycling the potential in a range of -0.5 - 2.0 V. The multiwall carbon 
nanotubes (MWCNT), amino-functionalized multiwall carbon nanotubes (NH2-MWCNT), 
carboxylated multiwall carbon nanotubes (COOH-MWCNT) and fullerenes have been used for 
this purpose. Fiber surfaces have been characterized by SEM measurements and the analyses 
have been performed with GC-MS system in SIM mode. 

Operational parameters effecting the extraction including the medium pH, adsorption time, 
desorption time and temperature have been investigated by using central composite design 
(CCD). Analytical characteristics of the method have been investigated and it was revealed that 
these pesticides can be determined in ppb level with high recovery percentages well below the 
MRL values, without any solvent consumption or labor intensive pre-treatment processes. 

 
Keywords: Pesticide residue analysis, SPME, GC-MS, polypyrrole, carbon nanotube. 
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OP13- Quadrupole Isotope Dilution Mass Spectrometry-Dispersive Liquid-Liquid 

Microextraction Using Multivariate Optimization: A Novel Analytical Approach for 
the Determination of Parathion Methyl in Water 
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Dispersive liquid-liquid microextraction (DLLME) is a very useful method which results in high 

analyte preconcentration [1] and quadruple isotope dilution mass spectrometry (ID4MS) is a 
technique known for its high accuracy and precise measurements [2]. These two techniques 
were combined in this study for the first time in the determination of parathion methyl in water. 
DLLME was optimized using an experimental design to determine the effects of main parameters 
and their interactions. Analysis of variance was used to evaluate experimental results and the 
results fitted the design model. Sample and calibration blends (three point) were prepared 
gravimetrically by spiking each blend with deuterated parathion methyl. The blends were 
allowed to equilibrate for three hours before performing DLLME under optimum conditions. The 
amount of parathion methyl determined corresponded to a percent recovery of 99.9%, which 
signified high accuracy, and the 0.32% relative standard deviation obtained also signified high 
precision. ID4MS was performed at 40 ng/mL due to its coupling with DLLME. The two methods 
complemented each other, with DLLME offering determination of parathion methyl at trace 
level while ID4MS kept the precision and accuracy of the method at a very high level.       
 

Keywords: Parathion methyl, DLLME, isotope dilution-mass spectrometry, multivariate optimization. 
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OP14- Monitoring Conformational Features of Protein-Polyelectrolyte Complexes 

Using Ion Mobility-Mass Spectrometry 
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The conformations of proteins in biological systems have direct effect on the functional 

features of these macromolecules. In studies where the functioning mechanisms of proteins are 

examined, they should be analyzed in their native forms without any degradation. By monitoring 

the interactions between molecules in analytical studies in which the native structures of the 

proteins can be maintained, it is possible to elucidate the process of formation of many diseases 

as well as to develop targeted disease treatment methods. In mass spectrometry based-protein 

characterization studies, it is aimed to determine the native states of structures using various 

analytical strategies. Ion mobility-mass spectrometry (IM-MS) provides conformational 

information about the analyzed molecules.  

In this study, it is aimed to preserve the natural forms of the structures as a result of using the 

polyelectrolyte-protein interactions to prevent impulses between the charge centers on protein 

structures. Interactions and conformational changes in structures have been examined in detail 

using various mass spectrometers having ion mobility capabilities.  
 

Keywords: IM-Mass Spectrometry, Protein Conformation, Polyelectrolyte, Noncovalent Interactions 

 

OP15- Hepatoprotective extracts of Cuscuta campestris Y. and Their Best Known 
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Plant derived antioxidants have a potential to prevent cell damage caused by free radicals. 

Cuscuta campestris is being used as herbal tea and well known in traditional medicine for being 

remedy of liver injury and cancer.  

The purpose of this study is to identify the anticancer associated content of Cuscuta 

campestris by spectroscopic and chromatographic methods. The plant was collected from Talas 

district of Kayseri in Turkey and extracted with diethyl ether, ethyl acetate, methanol, n-butanol 

and water at 37ÁC for 2.5 h in a shaker. Anticancer activities of the extracts were evaluated on 

SNU-398 hepatocellular carcinoma cell lines and controlled on normal adult human dermal 

fibroblasts (hDFs) cells. Methanol and ethyl acetate extracts showed cytotoxicity on the SNU-

398 with the CC50 values of 18.7 and 19.6 Õg/mL, respectively. Only butanol extract was found 

cytotoxic on the hDFs cells among the ethyl acetate, methanol and buthanol extracts. Main 

fractions of ethyl acetate extract, collected with preparative HPLC, were purified and identified 

as quercetin, kaempferol and isorhamnetin by using UV, MS-MS and FT-IR spectra.  

The best known flavonols, quercetin, kaempferol and isorhamnetin, may have caused this 

hepatoprotective effect due to their abundance in the extracts. In conclusion, ethyl acetate and 

methanol extracts containing quercetin, kaempferol and isorhamnetin from Cuscuta campestris 

are worth of further study to develop anticancer drugs. 
 

Key Words: Cuscuta campestris, quercetin, anticancer, preparative-HPLC 
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OP16- Analysis of Human Plasma Proteome by Using UPLC/MS Method 
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Proteomics is the study of proteome that included all gene-encoded proteins in highly 

complex biological specimen. Concept of proteomics involves determining of protein abundance, 

structure, interactions and modifications. It gives information about the state of organism at a 

given time. Human blood is the most preferred and used human body fluid in clinical practice for 

proteomics. Human blood contains thousands of proteins, which are secreted or leaked into the 

blood by normal cell, tissue processes or cell damages. Therefore, blood composition is a relevant 

indicator of the overall physiology of an individual (1). Presence or change in expression of 

proteins might indicate the onset and progression of most disease states. However, systematic 

analysis of the plasma proteome is extremely challenging task due to its complexity. It contains 

thousands of proteins differing by extraordinary dynamic range of at least 9-10 orders of 

magnitude. Mass spectroscopy (MS) based methods, which give high sensitivity and resolution, 

have been used as a choice for analysis of complex protein samples like plasma. Today Bottom-

up or shotgun proteomics is the most common MS-based method for studying proteins. In 

bottomïup proteomics studies, a mixture of proteins from biological sample is isolated and 

cleaved into peptides. The resultant peptide mixture is fractioned using liquid chromatography 

(LC) and other method before MS analysis. Nano LC that is miniaturizing form of regular HPLC 

has been used in protein analysis as a main tool for 20 years (2). Main advantage of nano LC is 

to provide high sensitivity and analyze less abundant proteins in complex protein mixtures like 

cell, tissue and body fluids. Although nano LC offers advantages, system has some drawbacks 

like leaking, high backpressure. As an alternative to nano LC system UPLC based proteomics 

analysis has been studied several times.  

In this study first time we developed UPLC/MS method to analyze plasma proteome.  We 

used acetonitrile and water as mobile phase and gradient time was 150 min. Peptides were 

separated in C18 column. We used Maxquant software to analyze MS-MS data of peptides and 

91 proteins were identified with three replicate. We also used label free quantification method to 

show whether UPLC/MS method could be used for semi quantitative proteomics analysis. Our 

result showed that UPLC/MS method could be used for identification and semi quantification of 

plasma proteins.  
 
Keywords: UPLC, Chromatography, Plasma, Proteomics 
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Cornelian cherry (Cornus mas L.) is a plant belonging to the Cornaceae family of 

Umbelliferae kind, falling its leaves in winter, getting tall up to 7-8 m and being 2.5-4.5 cm the 

trunk diameter. Cornelian cherry which the motherland is Anatolia, Caucasus and European have 

a wide spreading area in our country. It grows naturally in single or several trees or in forest areas, 

usually on the edges of fields and gardens. The fruit which mature at the end of the summer season 

may be red, dark red, pink or yellow depending on the its species. Cornelian cherry juice is 

evaluated as jam, marmelade, syrup, jelly, compote, pulp, fruit juice, fresh and dried fruit (1). In 

cultivated regions, fruit is used in folk medicine, skin diseases, metabolic disorders and diarrhea. 

In addition, it is utilized from the antiseptic properties of flowers, leaves, seeds, shells and roots 

(2). 

In this study, phenolic compounds of 10 Cornelian cherry genotypes collected in the surveys 

conducted in different cities of our country were determined. It was used for extraction the solvent 

mixture of methanol: water: HCI, and the phenolic compounds in the extracts were determined 

on HPLC-DAD. The detection and quantification limit values with HPLC were found for all 

phenolic compounds. The relative standard deviation (RSD%, n=10) average was in the ranged 

from 2 to 4,06% for phenolic compounds and the correlation coefficient was in the ranged 0.9996-

0.9989. 

The gallic acid in the fruit samples was found within the range of 10.35 ï 176.66 ppm, 

chlorogenic acid 26.83 ï 72.45 ppm, epicatechin 6.60 ï 78.82 ppm, rutin 172.73 ï 1142.82 ppm, 

kaempferol 9.90 ï 79.03 ppm and quercetin 0.13 ï 0.61 ppm.  
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H2O2 is a reactive oxygen species, which has a great importance in chemistry, biochemistry, 

and in the field of life sciences. H2O2, which is an unstable compound cause radical formation in 

some cases and may have carcinogenic effects to human [1]. Because of the rapid degradation of 

H2O2, monitoring and identification of it with a fast technique is so important analytical problem. 

In the literature different methods were used for the determination of H2O2 [2]. However, most of 

them do not have access to adequate sensitivity and these are time consuming methods. 

In this study a simple, rapid and sensitive spectrophotometric method is described for the 

determination of hydrogen peroxide using iron(III) and EDTA as a reagent. The method is based 

on the complexation of hydrogen peroxide with the Fe(III)-EDTA mixture in the alkaline 

medium. A purple color of low stable peroxo-iron(III) -EDTA complex was formed in the method 

and it has a maximum absorbance peak at 525nm. (Fig 1). 

 
 
Figure 1. The color of a) Fe(III)-EDTA-NH3 and b) Fe(III)-EDTA-NH3-H2O2 complex 

 
Limit of detection and limit of quantification was found as 2.5x10-6 and 8.5x10-6mol/L. 

Intraday and interday relative standard deviation of the proposed method for 2.0x10-4 mol/L of 

H2O2 were found as 1.5% and 6.1% respectively. The proposed method was successfully applied 

to real water samples namely drinking water, tap water and seawater with acceptable recovery 

values between 90% and 118%. Nearly none of common ions except Fe(II) showed interfering 

effect to proposed method so, the method can be easily acceptable to real water samples without 

any sample preparation step. 

 
Keywords: Hydrogen peroxide, Spectrophotometry, Peroxo-iron complex  
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OP19- Molecularly Imprinted Nanoparticles for Selective Tetracycline Adsorption 
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Tetracycline (TC) and its analogues such as doxycycline (DC), chlortetracycline (CTC) and 

oxytetracycline (OTC) are antibiotic drugs that are still commonly used in veterinary medicine. 

In recent years, concerns have been raised regarding the public health impact of the occurrence 

of these antibiotics in the aquatic environment [1]. For the determination of target chemicals in 

routine analytical tasks, a thorough pretreatment procedure is generally required, and solid-phase 

extraction (SPE) is widely used for sample preparation. Nowadays, molecularly imprinted solid-

phase extraction (MISPE) is ubiquitously utilized for sample pretreatment, using molecularly 

imprinted polymers (MIPs) as adsorption materials.  

In this study, a novel solid phase extraction (SPE) method was developed for determination 

of tetracyclines (TCs) in water samples by using molecularly imprinted nanoparticles. Poly 

(hydroxyethyl methacrylate-N-methacryloyl-L-glutamic acid methyl ester [poly(HEMA-

MAGA)] nanoparticles were prepared by using tetracycline (TC) as a template. The poly(HEMA-

MAGA) nanoparticles were characterized by Fourier transform infrared spectroscopy (FTIR), X-

ray photoelectron spectroscopy (XPS), scanning electron microscope (SEM) and transmission 

electron microscope (TEM) analysis. The maximum TC adsorption capacity of the poly(HEMA-

MAGA) nanoparticles was determined as 28.6 mg/g at pH 5.0, 25 ÁC.  
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A new solid phase extraction method for preconcentration and determination of Sb was 

developed using silica functionalized with N,Nô-bis(4-methoxysalicylidene)-1,3-propanediamine 

(Si-MSPA) [1] and inductively coupled plasma optic emission spectrometry [2]. The off-line 

preconcentration method was carried out at following optimal conditions: sample pH= 4.0; flow 

rate 6.0 mL min-1; sample volume 25.0 mL. The retained Sb ions were desorbed with 3.0 mol Lī1 

HCl in 1.0 % thiourea at 6.0 mL minī1 flow rate. The interfering effects of some anions and 

cations were also studied. The accuracy of the suggested method was tested with Sb spiked real 

samples and certified reference materials. The successful applications and satisfactory results 

showed that the method may be used for preconcentration and determination of Sb in water 

samples. 
 

Keywords:Solid phase extraction, antimony, N,Nô-bis(4-methoxysalicylidene)-1,3-propanediamine, ICP-OES 
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Umran Seven Erdemir 
Uludag University, Faculty of Arts and Sciences, Department of Chemistry, 16059, Bursa, Turkey 

E-mail: useven@uludag.edu.tr 

 

Despite the importance of the complementary foods and strict rules for manufacturing 

processes, infants consume more food relative to their body weight1, thus, essential elements may 

be even toxic depending on consumption levels2. When this factor is taken into account, 

appropriate sample preparation strategies will be important for accurate results and final 

evaluations in terms of risk assessment of metals in baby complementary foods originating from 

consumption.  

Risk assessment studies depend on the bioaccessible levels as well as the total levels of 

elements. But, determining the total levels for the elements that may form insoluble species in 

enzymatic studies as well as volatile forms in digestion procedures will be problematic for 

determining these levels. For example, total levels either in fractions or digested samples may be 

much smaller in terms of solubility and higher percent bioaccessibilities could be achieved 

although these tendency is meaningful depending on the matrix effects. 

In this study this observation will be discussed by evaluating some elements from fruit based 

complementary foods to provide more precise results and evaluate the place of Turkish markets 

for baby feeding.  Risk assessment studies will be based on the adequate or tolerable intake values 

of elements and the contribution of the fractionation studies and chemometric approaches in 

sample preparation strategies will be discussed. 

 
Keywords: Bioaccessibility, Risk assessment, Baby food, Complementary feeding. 
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Room temperature ionic liquids (RTILs) are a class of electrolytes that are based on low 

melting point ionic solids. They have decent conductivity levels, low vapor pressures and very 

large electrochemical potential windows, which are very attractive qualities as electrolytes for 

numerous applications [1]. Theoretical and experimental understanding of electrolyte solutions 

have historically relied on models based on dilute solutions assuming no interaction among the 

solute species. This type of understanding, though very useful in numerous systems, fails to 

capture the details of concentrated solutions and further, RTILs. Though there are studies in the 

literature that are aimed at understanding the details of RTILs, they are too detailed and 

computationally intensive in order to be employed for practical purposes. 

In this contribution, we will be presenting a straightforward approach that models not only 

the electrostatic interactions between the anions and the cations of the ionic liquid, but also the 

ion pairing constant. This approach is computationally simple, yet accurately describes the 

outcome of the experiments. This new modeling approach paves the way for understanding the 

behavior of the electrochemical double layer in greater detail under conditions where the 

assumptions of dilute electrolytes fail. 

This modeling approach will be presented along with in-situ X-Ray Photoelectron Spectroscopy 

data, which provides the potential across the length of the electrolyte in a position and time 

resolved fashion (Figure 1) [2]. 
 

 
Figure 1: X-Ray Photoelectron Spectroscopy data 

 
Keywords: Ionic Liquids, Modeling, Electrochemical Double Layer, Ion-pairing 
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Insensitive explosives have attracted significant interest in the past three decades owing to 

their potential application in numerous energetic materials. Research of the explosive of low 

impact sensitivity and high explosive performance is the vital problem in the energetic materials, 

which has not been solved yet (1-4). Efforts have been made to diminish this through synthesis 

of new molecules, however this is usually a complex, need to time consuming process cost-

effective production methods, extensive validation, and requirements to meet increasing 

challenging performance target (5). Co-crystallisation is new an effective technique to improve 

the solubility, bioavailability physical and chemical stability properties of drugs without altering 

their chemical structure, and it is extensively used for the pharmaceutical industry (6-9). 

Therefore, co-crystallization may supply a new method to possibility of tuning the performance 

and sensitivity of an energetic material without requiring complex preparation or synthesis of 

novel compounds (10-13). To modify and improve the properties of energetic materials, via 

cocrystallization between TNT, Picric Acid with nonenergetic materials were studied. 

Cocrystallization studies including characterization (single crystal X-ray data, Powder X Ray 

diffraction), thermal behavior (Differential Scanning Calorimetry), impact sensitivity (BAM Fall 

Hammer), and intermolecular interactions were carried out in detail. And also we analysed the 

crystal packing and show how this may influence sensitivity to impact. 

 
Key words: Trinitrotoluene, Picric Acid, Sensitivity, Cocrystal, Insensitive energetic material 
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 Paper based microfluidic systems are one of the most commonly used commercial test kits 

for the determination of drugs of abuse and pregnancy etc. because of its low cost, simplicity and 

user-friendliness advantages. Most of these commercial paper based systems has been used for 

qualitative detection, but various new paper based biosensor systems have been developed by 

using fluorescence, electrochemistry and SERS etc. for the quantitative investigations [1]. 

 In this study, a new paper based biosensor system is developed for the quantitative 

determination of E. coli. Gold coated spherical magnetic nanoparticles were used for 

preconcentration of analyte. Target bacteria separated from sample matrix by using modified 

magnetic nanoparticles which were covalently bonded to casein as a substrate and E.coli antibody 

to capture specific target bacteria. Yeast enzyme is added to cleave the magnetic nanoparticle and 

to release E.coli because of transportation difficulties of magnetic nanoparticles on nitrocellulose 

membrane. The Gold nanoparticles were labeled with a Raman-active compound 5,5ô- 

Dithiobis(2-nitrobenzoic acid) (DTNB) which has strong Raman peak at 1330 cm-1 due to 

symmetric stretching of NO2 group. DTNB is covalently bonded to gold nanoparticle surface via 

self-assembled monolayer (SAM). The free preconcentrated bacteria solutions were first 

interacted with DTNB labelled gold nanoparticles at conjugation pad then captured from flowing 

sample solution by test line which was drawn with E. coli antibody solution. SERS measurements 

were taken from test lines of paper strips. The amounts of modified magnetic nanoparticles, 

DTNB labelled gold nanoparticles, casein concentration and yeast enzyme concentration were 

optimized to get best SERS response.  

 The SERS signals were acquired and calibration curve was plotted by using Raman peaks 

area at 1330 cm-1 versus logarithmic initial bacteria concentrations. This method was applied to 

E.coli spiked urine samples with different concentrations. The selectivity of this developed 

biosensor system was investigated by applying the same procedure to Salmonella enteritidis and 

Bacillus subtitis solutions [2].   
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Lyotropic Liquid Crysalline (LLC) Mesophases formed through the mixture of a non-ionic 

surfactant and a hygroscopic acid, in particular, H2SO4, was shown to be a promising electrolyte 

substitute for lead acid batteries (LABs), where the industrially exciting PbO is formed over the 

thermodynamically stable PbSO4 upon oxidation inside the LLC Mesophase [1,2]. The stability 

of the PbSO4 is demonstrated in the below Pourbaix diagram where at the pH levels relevant to 

the operation of LABs (around pH 1), only PbSO4 is stable. In the LLC, however, PbO is also 

stable as evidenced by X-Ray Diffraction (XRD) and Cyclic Voltammetry (CV) [1]. 

In conjunction with corrosion studies in aqueous solutions and CVs, a rough estimate of the 

effective pH inside the liquid crystal phase was achieved [1]. Exact quantification of the pH value 

inside this LLC mesophase, however, was never reported and it is expected to be vastly different 

from the value suggested simply by the mass ratio as evidenced by the curious activity shown [1]. 

Therefore, a careful examination of the pH of these LLC mesophases is required to elucidate the 

underlying mechanism for this unexpected activity. 

In this contribution, we will be showing methods to quantify the effective pH levels inside 

several acid containing LLC Mesophases via Pt in acid CVôs and CVôs of other redox couples. 
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In this study, a simple and rapid silica gel based solid phase extraction/preconcentration 

method was developed for determination of Ba(II), Cd(II), Co(III), Cu(II), Mn(II) and Ni(II) by 

inductively coupled plasma optic emission spectrometry (ICP-OES) detection. Separation and 

preconcentration of the analytes were achieved using N,Nô-bis(4-methoxysalicylidene)-1,3-

propanediamine impregnated silica gel [1-2]. Several factors affecting sorption and elution of the 

analytes such as sample pH, flow rates, sample and eluent volume, eluent type and concentration 

were investigated. The optimized operating conditions were found as: sample pH 5.0, sample flow 

rate 3 mL min-1, sample volume 25 mL, eluent flow rate 3 mL min-1 using 0.5 mol L-1 HNO3. 

Additionally, selectivity of the method was examined using various ions. The validity of the 

method was checked through the recovery experiments besides the analysis of certified reference 

materials, ERM-CA022a (soft drinking water) and TMDA-53.3 (Lake Ontario water). The 

improved method was applied to several aqueous samples from different origins. 
Keywords: Solid phase extraction, trace elements, N,Nô-bis(4-methoxysalicylidene)-1,3-propanediamine, ICP-OES 
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Determination of trace indium is important due to both industrial and medical concerns. 

Indium is an important component of the semi-conductors, also important for the nuclear studies 

and the production of high purity materials 1.  Atomic absorption spectrometry (AAS) comes into 

prominence with its being widespread even though it is not as sensitive as advance 

instrumentation such as ICP-MS. This feature of AAS originates from easy operation, rapid 

response time and low maintenance costs. It should be underlined that this instrument is much 

cheaper than ICP-MS and ICP-OES 2. Solid phase micro extraction by oleic acid coated magnetic 

nanoparticles combined with slotted quartz tube-flame atomic absorption spectrometry was 

suggested as a new and sensitive method for the determination of indium. 

In this study, the synthesis and characterization of magnetite nanoparticles (MNPs) were 

done, and selective pre-concentration studies were performed. Magnetite nanoparticles were 

synthesized and coated with oleic acid. This coating process were carried out under nitrogen 

atmosphere at 80 ÁC for 2h. The resulting MNP were grinded to obtain homogen particles. 

Resulting MNP were characterized by SEM and FTIR measurements. MNPs were used to extract 

the analyte from aqueous solutions. Synthesized oleic acid coated magnetite nanoparticles 

(OAMNP) were used to preconcentrate indium atoms in aqueous samples. The experimental 

parameters such as pH of the analyte solution, amount of eluent, amount of MNPs were optimized 

using FAAS (flame atomic absorption spectroscopy). SQT-FAAS (slotted quartz tube-flame 

atomic absorption spectrometry) was used to further increase the the detection power of the 

indium. Recovery tests were also studied in order to demonstrate the accuracy of the developed 

method and satisfactory results were obtained. 
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OP28- Adsorption of VOCs onto Activated Carbon and Biochar Obtained from Textile 

Wastes for Their Determination by GC-MS 
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Volatile organic compounds (VOCs) belong to a big family of carbon-based chemicals having 

the general characteristics of low boiling point and high vapor pressure under normal conditions. 

BTEX refers to the chemicals benzene, toluene, ethylbenzene and o-, p-, and m-xylenes, all 

severely threaten human health and the environment due to their toxic, mutagenic, and 

carcinogenic effects [1]. Monitoring of their levels in workplace atmosphere is of great 

importance in terms of occupational health and safety. A great deal of research has been conducted 

to investigate the adsorption properties of VOCs onto a variety of adsorbents [2]. Present study 

deals with the use of novel carbon materials such as activated carbon and biochar obtained from 

textile (cotton/polyester and acrylic) wastes. Activated carbon and nano cellulose materials 

obtained commercially have also been used for comparison purposes. 

Targeted analytes, namely toluene, ethylbenzene and xylene have been directly injected into 

a GC-MS system in gas phase under optimized conditions for constructing the calibration graphs. 

The adsorption properties of activated carbon and biochar samples produced from textile wastes 

have been investigated by exposing the adsorbents to the mixed gas standards in a vial at 25oC 

for 15 min., the adsorbents have been, then, heated up to 60oC for 5 min in the autosampler for 

thermal desorption of the VOC content. Following the head space sampling, the VOC mixture 

was injected into the GC-MS system and separated in a wax column. From the chromatograms 

recorded, it was evident that cotton/polyester biochar has given the best response for the majority 

of analytes according to their peak areas. Further studies include the calibration construction for 

all of the targeted analytes and it was revealed that very sensitive analysis can be performed well 

below the short term exposure level (STEL) values determined for workplaces including the paint 

sector.  

In conclusion, carbon-based adsorbents obtained from textile wastes can serve as an economic 

and renewable material for sensitive and selective analysis as well as an effective absorber for 

passive sampler systems for monitoring purposes. 
 

Keywords: Textile wastes, Activated carbon and Biochar, headspace sampling, GC-MS 
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Cadmium occurs naturally in the environment but human activities have led to the 

contamination of environmental samples such as water, soil and air. Tobacco smoking is a direct 

source of cadmium entry into the body of smokers but other routes of exposure include 

contaminated drinking water and food, polluted air inhalation and dermal contact with particulate 

matter [1]. Cadmium has the tendency to accumulate in tissues and organs such as the liver, kidney 

and bones, leading several health problems and the risk of cancer [2]. Hence, it is very crucial to 

determine cadmium in different environmental samples in order to protect human health from the 

negative effects. In this study, an inexpensive but sensitive and accurate analytical method was 

developed in order to be able to determine cadmium at trace levels. A T-Shape Slotted Quartz 

Tube (T-SQT) was attached to a regular flame atomic absorption spectrophotometer (FAAS) for 

the trap and release of cadmium atoms to obtain high analytical signals. All parameters of the 

system under study including sample flow rate, acetylene flow rate (flame type), T-SQT height, 

trapping period and hydrogen period were carefully optimized to obtain lower detection limits. 

Analytical figures of merit for the T-Shape Slotted Quartz Tube-Atom Trap-Flame Atomic 

Absorption Spectrophotometry (T-SQT-AT-FAAS) method were determined using a calibration 

plot developed between 0.50 and 20 Õg/L. In comparison to the concentional FAAS, about 685 

times enhancement in detection power was obtained by the optimum method and this correlated 

to a detection limit of 0.10 Õg/L. Spiked recovery tests were performed on tap water to determine 

the methodôs applicability to a real sample matrix. The percent recovery results obtained for the 

sample spiked at 2.0, 3.0, 7.0 and 20 Õg/L concentration fell between 99 and 103% and this 

showed that the sample matrix had no significant effect on the analyte. A coal fly ash standard 

reference material (1633c) was used to validate the methodôs accuracy and the experimental result 

obtained agreed with the certified value. 
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Olive mill wastewater (OMWW) pollution is a major problem that awaits to be solved by 

researchers. This wastewater, which releases from olive oil factories, pollutes to the aquatic 

environment and the soil and threats the ecosystem [1]. The pollution will be better understood 

when 30 million tons of olive mill wastewater, annual production in the Mediterranean countries, 

are considered [2]. Thus, highly efficient methods must be applied for purification of the OMWW. 

Although several chemical and biological approach have been done, these methods are far from 

being a solution, due to their low effectiveness, the recalcitrant structure of the compounds and 

high concentration of polyphenolic content of the OMWW. Subcritical water oxidation is a good 

alternative to traditional methods by offering many advantages such as short treatment time and 

high efficiency as well as being an eco-friendly method [2]. Hazardous compounds can be 

degraded by the synergistic effect of subcritical water and oxidizing agent, H2O2. Chemometric 

tools have been used to minimize the labor and cost in the scientific works. Herein, the popularity 

response surface method, one of the several types of statistical design methods, increases day by 

day.  

The purification of OMWW was performed by subcritical water degradation in the presence 

of H2O2. Effect of three major parameters for the process; temperature, treatment time and oxidant 

concentration and the interactions between them were evaluated by using central composite 

design. The achieved yield was determined by the means of COD removal, dephenolisation and 

dearomatisation efficiencies. The maximum yields were obtained as 85.74%, 96.13%, and 

95.94% respectively, for COD removal, dephenolisation and dearomatisation, respectively. In 

addition, the reliability of the method was assessed by ANOVA test. 

 
Keywords: Olive mill wastewater, degradation, response surface method, subcritical water. 
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It is very important to determine the stability constants of complexes, because metals are an 

integral part of living systems and complexes of many transition metals such as cobalt, platinum, 

nickel, zinc have an important place in pharmaceutical chemistry. Stability constants of 

complexes provide information about properties of metals and ligands, such as complex formation 

requests, coordination and solubility of complex molecules. It is known that aroylthiourea 

derivatives have been intensively studied in coordination chemistry as bidentate ligands, in 

analytical chemistry as sensor and in medicinal chemistry as pharmacophore group or 

intermediate compounds for synthesis of pharmacologically important compounds [1-3]. 

As a continuation of our previous work [4, in this study, we determined stability constants 

of the complexes formed by the five ligands, octahydropyrrolo[3,4-c]pyrrole N-benzoylthiourea 

derivatives, with cobalt using HYPERQUAD program from data which were potentiometrically 

obtained at 25.0 Ñ 0.1 ÜC in a 25% (v/v) acetonitrile:water mixture. A number of species 

formulated as CoL2, CoHL2, CoH2L2, CoH3L2, CoH4L2, CoH-1L2 and CoH-2L2 of the Co(II)-

octahydropyrrolo[3,4-c]pyrrole N-benzoylthioureas complex occurred in acetonitrile-water 

solution at the different ranges of the pH. As a result, it can be said that the highest stability 

constant was obtained for CoH4L2 type complexes. 
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Honey is a health promoting natural food due to its bioactive compounds such as phenolic 

acids and flavonoids. Antioxidant, antimicrobial, antitumoral, antiinflammatory and wound 

healing activities reveal its medicinal value (1-3). However, the quality of honey is the primary 

factor effects these health benefits. On the other hand, the quality of honey depends on various 

parameters such as floral origin, environmental conditions, industrial processing and storage. 

Crystallization is one of the main problem during industrial processing and storage. Heat 

treatment is useful way to solve this problem. Ultrasonication is an alternative technique in order 

to prevent and delay crystallization (4).  Exposing to sunlight is an important environmental 

condition during the period on the shelf. 

In the present study, it is aimed to evaluate the effects of thermal treatment, ultrasonication 

and sunlight on antioxidant activity of pine honey, which is one of the quality parameters of 

honey. In brief, results indicated that thermal treatment at 60 and 80 ÁC, exposure to sunlight for 

10 days negatively affected antioxidant properties of pine honey. However, ultrasonication for 60 

min. promoted to the values.  

Keywords: Pine Honey, Antioxidant, Quality, Heat treatment 
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Allura red (AR) is a synthetic azo dye which has been widely used in foodstuffs to improve 

and upgrade their features such as color, taste and stability. Structure of AR is given in Fig. 1. 

Most of synthetic dyes are produced from aromatic hydrocarbons contained in petroleum [1]. Use 

of AR in foodstuffs is regulated with a certain limited concentration. Some health problems can 

be observed in humans when consumed excessive amount of AR via foodstuffs. Although AR is 

not acute toxic, it can lead to asthma, skin irritation, rash and eczema in humans. In addition, 

hyperactive behavior disorders have been observed in children [2]. Therefore, developing reliable 

determination method is of great importance to control AR contents of foodstuffs and ensure food 

safety.  

 
Figure 1. Chemical structure of AR dye 

 
Cloud point extraction combined UV-Vis spectrophotometric determination method for AR 

dye was developed. Extraction parameters (H2SO4 concentration, TNP-7 surfactant amount, salt 

concentration, equilibrium temperature and time) affecting to quantitative extraction of AR was 

investigated and optimized. Determination of AR was performed at 506 nm. At the optimum 

conditions limit of detection was determined as 3.0 ng/mL of AR. Calibration graph was plotted 

as linear in a concentration range between 0 and 6.0 Õg/mL. Preconcentration factor of the method 

was obtained as 25. Finally, method was applied to drink powder, energy drink, candy, syrup and 

jelly samples to determine AR contents of them. 47-231 Õg/mL and 9-499 Õg/g of AR 

concentrations were determined for liquid and solid foodstuff samples, respectively. In order to 

prove reliability and precision of the method analyte addition technique was also applied to real 

samples. Quantitative recovery results were obtained between 98 % and 100 %. 
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There are two major factors influencing the acidity or basicity of a molecule is well known. 

These factors are solvent and structural effects. Unfortunately, in the majority of molecules there 

are two or more structural effects and it is usually difficult to assess how much each effect 

contributes to the acidity or basicity of the molecule [1]. This paper reports on the acidic properties 

of ten 3-alkyl(aryl)-4-[3-hydroxy-4-methoxy-benzylidenamino]-4,5-dihydro-1H-1,2,4-triazol-5-

ones (1) were investigated. Due to very low solubility of 4,5-dihydro-1H-1,2,4-triazol-5-one 

derivatives in water, non-aqueous media were used. The compounds were synthesized according 

to the literature [2]. In non-aqueous medium, isopropyl alcohol and tert-butyl alcohol among the 

amphiprotic type, and acetone and N,N-dimethylformamide among the dipolar aprotic type were 

preferred as solvent. The potentiometric method used in determining the end-points in titrimetric 

analyses was utilized for the determination of acidity. The acidity strength of 1 type compounds 

with varying R groups in different solvents, dielectric constant of the solvents, autoprotolysis 

constant and leveling-differentiation effects were investigated.  
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Copolymeric hydrogels have better mechanical stability and durability than homopolymeric 

hydrogels. In this study, the monomers (acrylic acid and N-vinyl 2-pyrrolidone) were used to 

optimizing the monomer/monomer ratio and reinforcement material which shows the best 

strength property selected from those hydrogels obtained in this study. Nano-sized SiO2 (20-30 

nm) was commercially purchased and used as a reinforcing material for synthesis of 

nanocomposite hydrogels. 

Amount of monomer/monomer in volume ratios for acrylic acid (AA)-vinyl pyrrolidone 

(VP) 3-1; 2-2 and 1-3 were used. In the presence of optimized 1% cross-linker (molar ratio) and 

radical initiator (APS), by mass of free radical polymerization method 0.05%; 0.5% and 1% nano 

SiO2 added AA-co-VP nanocomposite hydrogels were synthesized. % Conversion (%C), % 

crosslinking (%CL) and% swelling (%S) values of the obtained hydrogels were calculated. The 

chemical bonds of the hydrogels were clarified by FTIR analysis. The surface morphologies of 

the hydrogels were shown by SEM analysis. These hydrogels, which also showed superadsorbent 

properties, were optimized for the removal of cationic dyes under this study. 
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Cefpodoxime proxetil is a broad-spectrum oral cephalosporin. Cefpodoxime proxetil is a 

prodrug which is thought to be deesterified to its active metabolite (cefpodoxime) by intestinal 

wall esterases. The drug acts by binding to penicillin-binding proteins and affects bacterial wall 

synthesis (1). Its chemical name is (RS)-1(isopropoxycarbonyloxy)ethyl(+)-(6R,7R)-7-[2-(2-

amino-4-thiazolyl)-2-{(Z)methoxy-imino}acetamido]-3-methoxymethyl-8-oxo-5-thia-1-

azabicyclo [4.2.0]oct-2-ene-2-carboxylate(2).  

In this study, a novel, sensitive and selective spectrophotometric method was developed for 

the determination of cefpodoxime in pharmaceutical preparations. The proposed method is based 

on the reaction of cefpodoxime proxetile with 7,7,8,8-Tetracyanoquinodimethane (TCNQ) as a 

new derivatization reagent in alkaline solutions. Maximum absorbance of derivative in 

acetonitrile is measured at 601 nm. The described method was validated and the analytical 

parameters of linearity, limit of detection, limit of quantification, accuracy, precision, recovery 

and robustness were evaluated. A linear relationship existed between absorbance and 

cefpodoxime proxetil concentration over 10-60 Õg/mL range. The proposed method was 

successfully applied for the determination of cefpodoxime proxetil in pharmaceutical preparations 

and the obtained results were in good agreement with those obtained by the reference method. 
Keywords: cefpodoxime proxetil, spectrophotometry, TCNQ (7,7,8,8 Tetracyanoquinodimethane) 
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This study describes the application of two different voltammetric methods for determination 

of boron in dried fruits and nuts. In the first method, the oxidation current of Alizarin Red S (ARS) 

in the Boric acid-ARS complex was monitored as a signal at the copper or gold nanoparticles and 

multiwalled carbon nanotubes modified glassy carbon electrode (CuNP/CNT/GCE and 

AuNP/CNT/GCE). In the second method, the oxidation current of Tiron in the Boric acid-Tiron 

complex at the poly xylenol orange modified and oxidized pencil graphite electrode (poly-XO/ox-

PGE) was measured. Both of the methods were applied to hazelnut, peanut, almond, raisin, prune 

and date samples after microwave digestion procedure for voltammetric determination of boron. 

The results were compared with ICP-MS technique and there is no significant difference between 

the methods for 95% confidence level. In addition, the accuracy of these methods was proved 

with UME CRM 1202 (Elements in Hazelnut). 
Keywords: Boron, Alizarin Red S, Tiron, Dried Fruits and Nuts  
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Algae, a group of marine or freshwater organisms, are traditionally used for direct 

consumption in Asian countries, and recently, their consumption as functional foods have also 

spread to Western countries. Apart from highïquality proteins containing essential amino acids, 

dietary fiber, essential fatty acids, minerals, and vitamins, algae could also be a good source of 

phenolic compounds. Microalgae have been used as sources of important biochemicals, which 

may be rare in plant and animal. In this regard, the blue-green alga Arthrospira (Spirulina) 

platensis is one of the most promising microalgae, which may be used as a food and 

pharmaceutical source. Due to several studies have shown that Spirulina and its extracts could 

prevent or inhibit cancer in humans and animals and have immuno-promoting effects, 

antimicrobial activity, antioxidant activity, antihypertensive activity, there is an increasing 

interest in natural antioxidants from microalgae. Among bioactive compounds, phenolics and 

flavonoids are receiving attention mainly because of their wide range of potential applications 

and serve as natural antioxidants.  

In this study total phenolics, flavonoid content, antioxidant activity and reducing power 

activity were determined for Spirulina platensis. Biomass production and harvesting conditions, 

and extraction procedures used for bioactive compounds were shown in figure.  
 

Keywords: Spirulina platensis, bioactive, phenolic, flavonoid, antioxidant 
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Bisphenol A (BPA), one of the key monomers in the production of epoxy resins and 

polycarbonate, is well-known as an important endocrine disruptor [1,2]. Therefore, it is very 

important and interesting to determine its presence in various sample. Although chromatographic 

and spectroscopic methods have been widely used for highly sensitive and determination of BPA, 

electroanalytical techniques, with cheap instrumentation, simple procedure, time saving, high 

sensitivity and selectivity are alternative to monitor lower concentration of BPA [3,4]. 

Herein, a simply and selectively electroanalytical method for determination of BPA was 

developed using CuO-NiO and graphene oxide (GO) modified glassy carbon electrode (GCE). 

The composite electrodes surface morphology and chemistry were identified using cyclic 

voltammetry (CV), scanning electron microscopy (SEM), X-Ray photoelectron spectroscopy 

(XPS) and electrochemical impedance spectroscopy (EIS). The optimization of some parameters 

related electrode preparation such as electrodeposition potential and time of CuO and ZnO 

deposition on GO, volume of GO on the GCE surface etc. was found by cyclic voltammetry in 

pH 7.0 Britton-Robinson buffer solution containing 0.1 mM BPA. The validation parameters were 

evaluated with square wave voltammetry. The electrochemical sensor responds linearly to BPA 

in the 3.0 nM to 6.0 M concentration range, and the detection limit is 1.1 nM (at an S/N of 3). 

The proposed CuO-ZnO/GO/GC modified electrode was applied successfully for the analysis of 

BPA in various plastic samples such as baby feeding bottles, baby nipple, drinking water bottle 

and food container samples. The studies indicated that the CuO-ZnO/GO/GCE exhibited 

remarkable electrocatalytic activity for the electrooxidation of BPA, which lead to the sensitive, 

easy and cheap method was established to analyze of BPA in various plastic samples. 
 

Keywords: Bisphenol A, graphene oxide, composite electrode. 
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Electrochemical energy storage devices have great potential to storage of electric energy 

obtained from renewable energy sources in chemical form [1]. Although traditional energy 

storage devices such as lithium-ion and lead acid battery have been used in storage of this energy, 

they are not sustainable for the future due to their limitations. Since lithium metal is a critical 

element and will soon be consumed, this battery type has an important limitation. Lead based 

batteries has also many negative effects on the environment [2]. Here, vanadium redox flow 

battery (VRB) emerges an alternative energy storage to the conventional systems. A VRB consists 

of vanadium ion at different oxidation states in sulfuric acid in a divided cell by nafion based 

membrane [4, 5]. Thermal precipitation of V(5) ions as V2O5 form at high temperature is a crucial 

problem for VRB system according to given equation in 1 [3, 4]. 

 
In this study, l-histidine and p-aniline sulfonic acid were used for the anti-precipitant agents 

for positive electrolyte of VRB. The optimum amount of additives were determined by using of 

electrochemical methods such as cyclic voltammetry and electrochemical impedance 

spectroscopy. Thermal stability of V(5) ions at high temperature was determined with 

precipitation test at -20, 25 and 60 ÁC. The additives showed good anti-precipitant properties for 

V(5) ions. The effects of these additives on discharge capacity of VRB were also investigated by 

cyclic charge-discharge tests. The used additive played an important role on the improving 

performance of VRB (Fig. 1). 

 

 
Fig. 1 Discharge capacity of V(5) solutions, blank and consisting additives 

 

Keywords: Cyclic voltammetry, charge-discharge tests, l-histidine, p-aniline sulfonic acid 
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Lithium Thionyl Chloride (LiSOCl2) primary battery has received considerable attention as a 

primary energy source due to its high energy density, high operating cell voltage, voltage stability 

over 95% of the discharge, large operating temperature range (-55 to 70ÜC), long storage life, and 

low cost of materials1. These outstanding properties found valuable applications in significant 

fields mainly in military and defense systems. Understanding the behavior of the battery is 

important for finding suitable application conditions, extending their lifetime and increasing the 

safety of use. 

Electrochemical impedance spectroscopy (EIS) is a powerful technique for investigating the 

properties of various electrochemical systems. It is based on measuring the response of the 

electrochemical system to alternating current (AC) signals with various frequencies. In the 

literature, not many studies have been done to characterize LiSOCl2 using EIS. The difficulty of 

utilizing EIS for LiSOCl2 battery characterization lays on the nonlinear behavior of the battery at 

various frequencies. In this work, we will demonstrate a successful method that apply EIS to 

determine the electrochemical properties of LiSOCl2. The method is based on the analysis of the 

AC response signal harmonics, which allows us to establish measurement parameters. The new 

parameters are suitable for obtaining acceptable impedance spectrum and eliminate the 

nonlinearity behavior. 

 

 
Keywords: Electrochemical impedance spectroscopy, Primary battery, Lithium Thionyl Chloride 
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Transition metal oxides are gaining special interest in the last two decades due to their unique 

electronic and electrocatalytic characteristics. Cobalt oxides attract significant attention mainly 

due to their excellent electrocatalytic activity toward various compounds. Several methods have 

been developed for the preparation of cobalt oxide including but, electrochemical method offers 

a practical way for tuning its catalytic properties [1]. 

This study concerns with electrochemical preparation of cobalt oxide and platinum 

nanoparticle composite electrodes on a GCE surface in the pursuit of its catalytic applications. 

Electrochemical deposition of the metal-metal oxide film structure has been carried out by pulsed 

deposition and cyclic voltammetry. The parameters affecting the deposition conditions have been 

evaluated by monitoring oxygen reduction reaction (ORR) in pH 5.0 acetate buffer. Solution 

parameters such as medium pH, buffer type and Co(II) concentration have been optimized along 

with the operational parameters such as scan rate and pulse duration. In case of cyclic 

voltammetry, the repetitive cycle number has been optimized. Under optimal conditions, the 

electrodes developed by both electrochemical modes have been compared with bare and Pt 

nanoparticle and CoOx modified electrodes. In both methods, the Pt/CoOx/GCE has given the 

best results for ORR in terms of peak current and peak potential. This electrode was used as a 

platform for a biosensor. Polyphenol oxidase enzyme was immobilized onto the electrode surface 

and used for phenol detection. Medium pH and the enzyme amount have been optimized as pH 

7.0 and 0.4 mg, respectively. Chronoamperograms were recorded for phenol detection in 

micromolar levels.  
 

Keywords: Metalïmetal oxide electrodes, Pulsed deposition, oxygen reduction reaction, biosensor 
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One of the greatest challenges facing mankind is heavy metal toxicity and this arises from 

anthropogenic activities such as mining and industrial processes [1]. Cadmium is one of the heavy 

metals which is said to be nonessential for humans and enters the body through contaminated 

water, food, particulate matter and smoking of cigarette. Long term exposure to cadmium can 

lead to health disorders such as bone diseases, hypertension, kidney disease and liver disease [2]. 

The World Health Organization therefore set an allowable limit of cadmium in drinking water as 

3.0 ng/mL.  

In this study, magnetite nanoparticles were used to preconcentrate cadmium from aqueous 

solution for determination by a hydride generation atomic absorption spectrometry system. The 

extraction capacity of the nanoparticles was enhanced by coating them with stearic acid which 

increased the surface area of extraction. The magnetic property of the nanoparticles also 

facilitated their separation from the aqueous solution after extraction. Experimental parameters 

influencing the extraction efficiency for cadmium and instrumental parameters influencing the 

generation, transport and atomization of cadmium hydride were thoroughly optimized to lower 

the detection limit of the system. The limit of detection (LOD) and limit of quantification (LOQ) 

of this solid-phase microextraction (SPME) method based on stearic acid coated magnetic 

nanoparticles (SACMNP) coupled to batch type-hydride generation atomic absorption 

spectrometry (BT-HGAAS) were 81.7 ng/L and 270.8 ng/L. Other figures of merit including 

linearity, precision, dynamic range and regression coefficient were satisfactory. Applicability of 

the developed method to tap water was tested by performing spiked recovery studies. Matrix 

matched standards were used to overcome possible matrix interferences to improve analyte 

recovery. The percent recoveries obtained for 6.0 and 8.0 ng/mL spiked concentrations were 

88.56Ñ8.92 and 97.43Ñ9.76, respectively. These results validated that the method can be used to 

determine cadmium in tap water with good accuracy and precision. 
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Assessment of trace, particularly toxic trace, elements has high popularity due to widespread 

occurrence of pollution resulting from industrial and agricultural activities. In the past several 

decades, our understanding of water quality has expanded with our increased understanding of 

the importance of the hydrologic cycle for groundwater quality conditions. Additionally, other 

natural factors, including geology, tectonic structure and geomorphology, also control the timing 

and amount of surface and groundwater flow and the transport of waterborne constituents, 

including contaminants. Furthermore, natural complexity is increasing because of changes in 

climate, resulting in new patterns of seasonal precipitation, runoff, and spatial and temporal 

distribution of snow versus rain1,2.  

In this study, our aim was to examine temporal changes in trace element concentrations at 

three different locations, including spring, shallow and deep well waters, in a monthly frequency 

between November 2012 and October 2013. The water sampling sites are in the middle of Uluova 

plain near Elazig city. There are industrial factories and Elazig airport near the study area. 

Furthermore, agricultural activities are intense in the region where the aquifer beneath the plain 

provides drinking water of Elazig city with a population of 600 000. The results obtained suggest 

that arsenic levels in most of the studied water samples are higher than the maximum 

concentration allowed in drinking water. However, the concentrations of other elements were 

lower than the permissible levels. Climatic conditions change the trace element concentrations, 

especially in water samples taken from spring and shallow well waters. 
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Salvia genus which belongs to Lamiaceae family, is widely distributed in several regions of 

the world particularly in the Mediterraean and Asia with more than 900 species (1). Anatolia is 

one of the major centre for Salvia where almost the half of these species are endemic. It is 

important to reveal the chemical and biological profiles of Salvia species. Rosmarinic acid is one 

of the most well-known diterpenoid found in the members of the genus Salvia (1). It has many 

biological activities against tumor, HIV-1, hepatisis and inflammation. Together with rosmarinic 

acid, carnosic acid is another diterpenoid generally accepted as the most antioxidant compound 

in Salvia. 

In this study, rosmarinic acid and carnosic acid contents of 29 Anatolian Salvia species were 

investigated by a simple and well-validated capillary zone electrophoresis method. The running 

buffer composed of 20 mM sodium tetraborate adjusted to pH 9.0. Rosmarinic acid was detected 

as the major compound in capillary electrophoresis profiles of all the Salvia species. Carnosic 

acid was found in only 3 species. Furthermore, the antioxidant activities and total phenolic 

contents of Salvia extracts were researched. A strong positive correlation was observed between 

the rosmarinic acid contents and antioxidant activities of Salvia species, as expected. In 

consideration of these data, commercial use of these species by the food industry or alternative 

use as medicinal drug throughout the world can be provided. 
 

Keywords: Antioxidant activity, Capillary electrophoresis, Rosmarinic acid, Salvia 

 

References 
1- Lopresti A, Salvia (Sage): A Review of its Potential Cognitive-Enhancing and Protective Effects, DRUGS 

IN R&D, (2017) 17:53ï64. 

  

mailto:kalayciogluz@itu.edu.tr


8th Black Sea Basin Conference on Analytical Chemistry (8th BBCAC) 9-11 May, 2018 Istanbul/Turkey 

 

121 
 

OP46-Development of an Analytical Method for Determination of Tetracycline 

Residues in Food Samples 
 

Koray Saridal, Halil Ibrahim Ulusoy* 
Cumhuriyet University, Faculty of Pharmacy, Department of Analytical Chemistry, SIVAS-TURKEY 

*E-mail: hiulusoy@yahoo.com 

 
In this study, a preconcentration and determination method for tetracycline residues in food 

samples was developed based on clou d point extraction and HPLC-DAD analysis. Tetracycline 

molecules was extracted to surfactant phases of poly ethylene glycol (PEG-6000) in the presence 

of pH:5.0 buffer and high electrolyte concentration. The samples were centrifuged in order to 

increase phase separation and then diluted and filtered by 0.45 ɛm membrane filter prior to HPLC 

determinations. Experimental variables were optimized and examined such as concentration of 

electrolyte and surfactant, pH, time effect. All analytical merits were determined by using 

experimental results such as detection limit, linear range, and preconcentration factor.  

 
In development method, determination of tetracycline molecules in the surfactant rich phase 

was carried out by isocratic elution of pH:4 oxalate buffer;methanol;acetonitrile solvents and 

absorbance measurements of DAD detector at 276 nm and 358 nm. By optimization all 

experimental parameters, linear ranges for both wavelengths were calculated as 10-1000 ng Í,  

and 25-800 ng mL-1, respectively. Detection limits were 2.98 and 7.46 ng mL-1 while relative 

standard deviations (RSD%) were lower than 4.20 % for 100 ng mL-1 tetracycline. Finally, the 

developed method was applied to food samples including milk, liver and breast tissues of chicken.     
 

Acknowledge: This study has been supported by Cumhuriyet University Scientific Research Projects Commission as 
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Today's innovative technologies permit comprehensive screening of the entire genome and 

transcriptome, proteome, and metabolome. Metabolomic profiling of disease states mandates 

comprehensive and simultaneous systematic fingerprinting of multiple metabolites. Many of the 

diseases are complex and multifactorial diseases and can be understood by analyzing the 

phenotypic determination of the disease and the changes in the level of cells, tissues and 

organisms at the level of more than one gene, pathway, protein and metabolite. Characterization 

of metabolic phenotypes requires not only the metabolite levels, but also the speed of the turnover 

rates. In particular, there may be no change in the concentration of many metabolites with low 

concentrations and high turnover rates. However, there are significant increases or decreases in 

turnover rates. These types of analyzes, which are based on the calculation of the metabolite levels 

as well as the turnover rates, are called pathway analysis (fluxomic). Stable isotope (13C, 15N and 
18O) tracer-based metabolomic technologies allow simultaneous determinations of metabolite 

levels and their turnover rates with subsequent evaluation of metabolic network dynamics. 18O 

stable isotope traces, which have many advantages than the others [1].  

In this study, cancer -dependent shift of cellular energetics and phosphotransfer kinetics of 

CaCo-2 cell lines and FHC (control cell line) were determined using 18O-labeling 

phosphometabolomic methodology and mass spectrometry. A 400 ÕL of the each 

phosphometabolites was evaporated to dryness in a vacuum dryer concentrator and 

methoxyamineted and derivatized with MSTFA with 1% TMCS. After derivatization, the samples 

were transferred into GC-MS vials. Metabolomic profiling was performed using GC-MS 

(Shimadzu GCMS-QP2010 Ultra) with DB-5MS stationary phase column (30 m +10 m duraguard 

Ĭ 0.25 mm i.d. and 0.25-Õm film thickness). Once analysis completed, the complex 

chromatograms were deconvoluted using AMDIS and the retention time correction and data 

matrixes creation were done using XCMS software. To get a broader picture of rearrangements 

in the energetic system and insights into mechanisms, turnover rates of inorganic phosphate (an 

indicator of ATP utilization), ɔ-ATP (an indicator of ATP synthesis), ɓ-ATP and ɓ-ADP 

(indicators of AK flux), glucose-6-phosphate (an indicator of glycolytic flux), glucose-1-

phosphate (an indicator of glycogenolytic flux), and glycerol 3-phosphate (an indicator of 

substrate shuttle activity) were determined using 18O -assisted mass spectrometry. Combination 

of metabolome and fluxomic data allows us to better stratification (R2 > 0.80 and Q2 > 0.8) 

between CaCo-2 and FHC cell lines. 
 

Keywords: 18O-labeling, fluxomic, phosphometabolomic, GC-MS 
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OP48- Determination of Khellin and Visnagin Contents of Amni Visnaga and Amni 

Majus by Capillary Electrophoresis with UV Detection 
 

Veselina AdimcilarA, Keriman GUNAYDINB, F. Bedia ERIM BERKERA 
A Istanbul Technical University, Faculty of Science and Letters, Department of Chemistry, 34469, Maslak, ISTANBUL-

Turkey ; 
B Istanbul University, Faculty of Sciences, Department of Molecular Biology and Genetics, 34452, Beyazit, ISTANBUL; 

 E-mail: adimcilar@itu.edu.tr 

 

Plants are valuable sources of various bioactive compounds which can be used in many 

pharmaceutical formulations. Their curative abilities strongly related with these bioactive 

constituents. Ammi visnaga also known as bisnaga, toothpick weed or khella and Amni Majus are 

belongs to the Apiaceae (Umbelliferae) family which has about 300 to 455 diverse genera and 

thus over 3000 species. Among these species Amni Visnaga is well known for using as herbal 

medicine to heal coronary diseases and bronchial asthma. Amni Majus is indigenous species 

compared to Amni Visnaga and grown in Egypt; however Amni Visnaga grown in warm climates 

such as Mediterranean areas including Turkey. Khellin and Visnagin active compounds which 

shows positive effects on inhibiting the spasms and involvement of a calcium channel-blocking 

mode of action and many other activities and Amni species are consider as a source for them. 

Capillary electrophoresis (CE) is a fast and reliable method with high separation power, as a 

result, it is a valuable technique for the analysis and separation of valuable compounds in highly 

complicated natural matrices such as plants [1, 2]. 

In this study, a simple and reliable capillary electrophoretic method for determination of 

khellin and visnagin contents of Amni Visnaga and Amni Majus species was developed. The 

khellin and visnagin contents are evaluated in five different parts of each Amni species, namely: 

leaf, root, flower, seed and peduncle. Complete capillary electrophoretic separation of khellin and 

visnagin was achieved by using 20 mmol/L sodium tetraborate, 20 mmol/L sodium dodecylsulfate 

and 5 (v/v)% methanol as separation electrolyte at pH 9.6. The injections were carried out 

hydrodynamically under 50 mbar pressure for 6 seconds and the separation voltage was selected 

as 25 kV. It was found that Amni Visnaga seeds, flowers and leaves are good sources of khellin 

and visnagin both, despite Amni Majus only contains khellin in its seeds and flowers.  
 

Key Words: Khellin, Visnagin, Amni Visnaga, Amni Majus, Capillary electrophoresis 
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Zeolites are crystalline solid structures made of silicon, aluminum and oxygen that form a 

framework with cavities and channels inside where cations, water and/or small molecules may 

reside. They are often also referred to as molecular sieves. The properties of the porous materials 

depend both on the pore structures and the chemistry of the framework. The continuously 

increasing demands for materials with highly specific chemical and physical properties as zeolites 

have inspired scientists to make new porous materials with unique structures [1]. Solid-phase 

extraction (SPE) is a sample preparation process by which compounds that are dissolved or 

suspended in a liquid mixture are separated from other compounds in the mixture according to 

their physical and chemical properties [2].  

In this study, a novel sorbent was synthesized and characterized by SEM, XRD, FTIR and 

DLS. The application of this sorbent was made in separation of sterol and tocopherol in SuDOD. 

Some parameters including eluent concentration, eluent volume, flow rate and amount of sorbent 

which are important factors in desorption process were optimized by using a three-level three 

variables Box-Behnken experimental design. 

The main novelty of this work is designing SPE cartridges with dealuminated zeolites (ZSM-

5 and A type) which have three different Si/Al ratios ranging from 0.8 to 1650. Effects of 

dealumination conditions on Si/Al ratios were investigated using different parameters such as 

type of catalyst (HCl, and KOH), temperature (80, 110, and 1500C) concentration of the catalysts 

(0.5 M, 1.0 M, 2.0 M, and 4.0 M) and treatment time (6, 15, and 24 hours). Particle size of 

materials were measured between 59 and 119 nm by DLS. After SPE packing optimization, 

cartridges were applied to SuDOD for separation and isolation of sterols and tocopherols.   
 

This study has been supported by TUBITAK grants ARDEB-215M279. 
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PP1- Quantitative Determination of Di Hydroxy Benzoic Acid Isomers Formed by 

Attack of Hydroxyl Radicals onto Salycilate Probe in the Presence of Humic Acid 
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Photodegradation of Natural Organic Matters (NOMs) results in formation of hydroxyl 

radicals. To determine the concentration of hydroxyl radicals, many probes such as benzene, 

nitrobenzene, 4-nitrophenol, benzoic acid, salicylate, and dimethylsulfoxide are used. It has been 

known that salicylate probe has advantage because of having high second order rate constant, 

sensitivity, and having stable hydroxylated products. DHBA isomers (2,3-dihydroxybenzoate, 

2,4- dihydroxybenzoate and 2,5- dihydroxybenzoate isomers) and/or catechol occur as a result of 

attack of hydroxyl radicals onto salicylate probe (1).   

In this study, the sample of humic acid solution (as NOM) was exposed to UV radiation in the 

presence of salicylate probe, and the species occurred as a result of hydroxylation were 

determined by using HPLC Method. No peak was observed at 275 nm which means catechol 

species did not occur under the attack of hydroxyl radicals onto salicylate probe. On the other 

hand, two peaks appeared at 303 nm. The spectra recorded by the UVïVis detector of the HPLC 

instrument showed that the extracted samples consist of two components: One of them is 2,3-

DHBA (ɚmax=317 nm) and other is 2,5-DHBA (ɚmax=330 nm). 
 
Keywords: radical, photohydroxylation, HPLC, DHBA isomers 
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Electrothermal atomic absorption spectrophotometry (ET AAS) is one of the most effective 

method, which advised by International Standards for controlling the grade of concentration of 

varying microelements including Cu in the mineral drinking and medical waters for sanatorium-

and-health resort and commercial bottling. However, at the direct ET AAS determination Ò 0,001 

mg/L of Cu in mineral waters it must be taken into account on the analysis result the interference 

effect from their main components, such as chlorides and sulfates. At the same time, International 

Standard ISO 15586:2012 ñWater quality. Determination of trace elements using atomic 

absorption spectrometry with graphite furnaceòat the direct ET AAS analysis ofmineral waters 

with middle and high mineralizationhaveproposition toadditional researchesfor established of 

suitable operation parameters of atomizer heating. 

This work presents the results on investigations of possibility and analytical characteristic 

for longitude heating electrothermal graphite furnace with graphite-filter (FF), carbon thread 

collector (CTC) and chemical modifier (Cʄ) - ammonium dihydrophosphate (NH4H2PO4) for 

the direct ET AAS determination Cu in some of mineral drinking and medical waters. At these 

the subject of researches were temperature effect of FF with CTC on the charring and atomization 

step, as well as drawback effects from main components of listed mineral waters: chlorides, 

sulfates, carbonates, sodium, calcium and magnesium, on Cu analytical signal value and non-

spectral absorption of light.  

There was established that at evaporation of Cu from a furnace wall without of CM leʘd to 

decreasing up to 2-3 times according to the results of ET AAS analysis of mineral, drinking and 

medical waters. The proposed technique of ET AAS with filter-furnace, carbon thread collector 

and NH4H2PO4as CM allowed to increase atomizer furnace temperature on charring step to 

1000oC without significant Cu losses, to eliminate matrix effect 3,0-4,0 g/dm3 and up to 2 times 

to increase sensitivity of Cu determination compare with the International Standard ISO 

15586:2012 method. 

The subjects of analysis were natural and packed-up mineral waters with various cationic 

and anion composition and mineralization (M) from 0.66 to 10.89 mg/L. 

Limit of Cu determination (LOD) in mineral waters with proposed method -0.00075 mg/L, 

relative standard deviation(Sr) does not exceed 7% and time of element determination 5-7 

minutes. The accuracy of analysis results checked with accordance of basic of mathematical 

statistic rule. 
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PP3- Urea and thiourea substitute piperazine compounds for the colorimetric and 

spectroscopic determination of cyanide anion 
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Recently, the synthesis of functional materials for ion recognition has been intensely 

attractive. The ions have the important roles in biological and environmental processes [1]. 

Therefore, researchers have focused on the design and synthesis of host molecules having optical 

sensor properties for the determination of anions. Among these molecules, urea and thiourea 

derivatives are most frequently encountered [2]. In this study, we synthesized and characterized  

novel urea and thiourea compounds  1 and 2 . In addition, we used to compounds  1 and 2 for the 

selective naked-eye and spectrophotometric detection of cyanide anion among other anions.  

 

 
 

 
Keywords: Sensor, urea, cyanide, colorimetric. 
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PP4- Novel piperine derivatives as analgesic agents for transdermal delivery 
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The aim of the present study is synthesis of novel esters based on piperic acid and 

monoterpenoids with further investigation of their analgesic activity. For this purpose piperine 

was isolated from black pepper, converted to piperic acid via alkaline hydrolysis followed by ester 

synthesis using DCC/DMAP coupling method. All the compounds were fully characterized by 

the following analytical methods: 1H-NMR, 13C NMR, IR-spectroscopy and FAB-, ESI-mass 

spectrometry. 
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In the current research, piperic acid esters were applied topically in an ointment (5% w/w) 

using mixture of polyethylene glycol (PEG 1500), polyethylene oxide (PEO 400) and 1,2-

propylene glycol in the ratio of 4:2:3 as a base. Antinociceptive activity was evaluated by model 

of chemical stimulus with the use of the TRPV1 agonist capsaicin. Following the adaptation to 

the experimental conditions, capsaicin (6 ɛg/paw) solution was injected subcutaneously under the 

skin of the dorsal surface of the right hindpaw. The ointments were applied to the plantar surface 

of the right paw by gently rubbing 10 min before antinociceptive activity evaluation. Control 

animals received only a corresponding amount of the ointment base. Animals were observed 

individually for 5 min, after capsaicin administration. The amount of time that mice spent licking 

their injected paws (reaction time in seconds) was recorded and considered as an index of pain. 

As an example, below we present the results corresponding to analgesic action of menthyl ester 

of piperic acid (compound 1) in comparison with the initial acid and piperine. 

The application of ointment base followed by the intraplantar injection of capsaicin elicited a 

nociceptive paw licking response in experimental animals with duration of 86 Ñ 2.9 s, while for 

piperic acid this value was 51 Ñ 7.8 s. The maximum analgesia after transdermal delivery was 

defined for piperine (30 Ñ 0.3 s) and compound 1 (25 Ñ 5.2 s). However, the potential utility of 

esters 1 5 as analgesics with prolonged action is also a subject of our current research since these 

derivatives undergo hydrolysis with gradual release of initial terpenoids and piperic acid. Herein, 

we propose competitive binding between terpenoid esters of piperic acid and TRPV1 agonist 

capsaicin as an explanation of the significant analgesic effect of piperine derivatives. 
 

Keywords: piperic acid esters, analgesic activity, transdermal delivery 
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PP5- Determination of Pb and Cd in Beauty Blush Creams 
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Beauty blush (BB) creams are one of the most popular cosmetic products, nowadays. They 

are not only lighter than foundation and colorful than skin creams but also they offer to neutralize 

skin tone, correct imperfections, moisturize, protect your skin from UV radiation, and correct 

your skin. BB creams are basically a tinted moisturizer, anti-aging and skin care cream in one 

product. Various undesirable components like heavy metals end up in the final product through 

the raw materials used in the preparation procedure. Acceptable heavy metal levels in cosmetic 

products according to the cosmetic regulations are declared as 5 ppm As, 5 ppm Cd, 1 ppm Hg, 

20 ppm Pb, 10 ppm Sb (1). An exposure to these metals above the limits can cause health problems 

including allergic reactions, cancer, and multiple system diseases (2).  

In this study the levels of Pb and Cd in different brands of BB creams marketed in Turkey 

were investigated. Samples were prepared by wet digestion using some acids and/or acid 

combinations, and lyophilization (freeze drying), then analyzed by using Flame Atomic 

Absorption Spectroscopy (FAAS) via standard addition calibration. The obtained results under 

optimum experimental conditions will be compared with the cosmetic regulation and their 

statistical evaluation will be given. 
Keywords: BB Creams, heavy metals, cosmetic, AAS 
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and Mineral Oils with FTIR-ATR 
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Because of the great variation in charges, increased fuel prices and regular tax payments, 

liquids fuels are probably one of the most counterfeited products. It is clear that consumption of 

fraud mineral oil for fuel leads to vehicle fires, explosions, accidents and fatality due to mineral 

oil being flammable. According to the data published in 2010, in Turkey 44.873 tone residual oil 

was gathered and the rest 205.127 tone was not recorded (1). As far as Petroleum Industry 

Association 2015 Annual Report is concerned there is a big gap noticeable between the quantity 

of mineral oil in Turkey supplied to the market and amount consumed. This reflects that large 

amount of mineral oil could have been converted to adulterated fuel. 

Present study deals with the chemometric approach for binary mixture of diesel/biodiesel and 

mineral oil and partial least square (PLS) calibration method was used as a tool for developing 

calibration model using FTIR spectra data. Initial studies have been conducted to construct a set 

of calibration and validation sets and then, the sets have been analyzed by using FTIR-ATR. 

Hence, the obtained calibration model was validated with spectra data of validation sets. In order 

to assess the performance of the models was established, Root Mean Square Error of Cross 

Validation (RMSCV), calculation of predictive error of the complete data system, was carried 

out. To assess the complete data set, Minitab software was employed. 
Keywords: Mineral Oil, Diesel, Chemometrics, Partial Least Square (PLS)  
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Computerized system such as HPLC are widely used during development and manufacturing 

of drugs and medical devices. Proper functioning and performance of software and computer 

systems play a major role in obtaining consistency, reliability and accuracy of data. Therefore, 

computer system validation (CSV) should be part of regulated laboratory practice. 

A computerized system consist of the hardware, software, and network components, together 

with the controlled function and associated with documentation. Computerized system validation 

plan consist of; what activities are required, who is responsible how they will be performed and, 

what their output will be, what the requirements are for acceptance, how compliance will be 

maintained for the lifetime of the system. Computer system validation is the process of 

documenting that a computer system meets a set of defined system requirements. 

In this study type of validation documentation of computerized systems will be discussed. 
 

Keywords: Computerized system, validation, laboratory 
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High Quality and reliable analytical data is grounded on instrument qualification, method 

validation and training of analyst. Operational qualification is the process that an instrument will 

function according to its operational qualification. This qualification verifies that the HPLC 

system complies with requirements as specified. In HPLC system it is recommended to perform 

system tests including: leak test, baseline test, temperature test and detector test. Wavelength 

accuracy is performed by using holmium oxide and caffein. Benzene and anthracene may be used 

for performance qualification of diode array detector.  

In this study, HPLC systems operational qualification parameters, acceptance criteria and 

actual results will be discussed and reported in detail. 
 

Keywords: operational qualification, HPLC-UV, reliable data 
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PP9- Simple and sensitive determination of Dapagliflozin by first order derivative 

spectrophotometric method in pharmaceutical preparations 
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Dapagliflozin(DAP), a selective inhibitor of renal sodium glucose co-transporter 2, is under 

development for the treatment of type 2 diabetes mellitus. [1,2]. A simple method for 

determination of DAP in pharmaceutical dosage forms was proposed and validated using UV 

spectrophotometry. Firstly, Zero-Order spectrophotometric method, the solutions of the active 

material were prepared at varying concentrations in the appropriate solvent and the maximum 

absorbed wavelength of these solutions was selected to be 224.0 nm for the estimation. The 

determinations were performed in methanol. Also, the second method, the first order derivative 

spectrophotometric method was used to measure the first derivative amplitude of the first 

derivative spectra. The first derivative amplitude at 231.7 nm was used to show the analytical 

performances. The analytical working range of proposed method was calculated in range of 5.0-

25.0 ɛg mL-1 and the related correlation coefficient was calculated as 0.9998. The described 

method was successfully applied to pharmaceutical dosage forms containing DAP. The obtained 

recovery value was 99.99%. The analytical performance of the proposed spectrophotometric 

method is compared with the results of the fully-validated high performance liquid 

chromatographic (HPLC) method. The proposed simple, rapid, selective and sensitive 

spectrophotometric approach could be a promising analytical tool for the quantitative 

determination of DAP in pharmaceutical or clinical samples. 
Keywords: Dapagliflozin; UV spectrophotometry; HPLC;  

References 

[1] Sreeneeranj Kasichayanula, Xiaoni Liu, Weijiang Zhang, Marc Pfister, Frank P. LaCreta, David W. Boulton and 

Sreeneeranj Kasichayanula and Sreeneeranj Kasichayanula , Clinical Therapeutics, 33( 11), 1798ï1808,2011.  

[2] Osaki, Aya; Okada, Shuichi ;  Saito, Tsugumichi;  Yamada, Eijiro; Ono, Kumeo ; Niijima, Yawara; Hoshi, 

Hiroto ;  Yamada, Masanobu,Journal of dēabetes ēnvestēgatēon  7(5),751-754,2016 

[3] A. Dhir, DrugToday 49 (2013) 781ï790. 

[4] L.Liu, N. Cao, X.Ma, K. Xiong, L. Sun, Q.Zou ve L. Yao, Journal of Pharmaceutical and Biomedical Analysis, 117 

(2016) 325ï332. 

 

 
  

mailto:ERK@PHARMACY.ANKARA.EDU.TR
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
mailto:sreeneeranj.kasichayanula@bms.com


8th Black Sea Basin Conference on Analytical Chemistry (8th BBCAC) 9-11 May, 2018 Istanbul/Turkey 

 

132 
 

PP10- A Novel Microplate-Based Method for The Estimation Glutathione Peroxidase 

Activity in Tissue Homogenats 
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Glutathione peroxidase (GSH-Px) enzymes belong to a family of selenoproteins whose 

function is to catalyze the reduction of H2O2, organic hydroperoxides of polyunsaturated fatty 

acids, and cumene hydroperoxides to water and the corresponding alcohols using the reducing 

power of GSH [1]. The major cellular GSH-Px is expressed in all tissues and contributes to most 

of the GSH-Px activity present in kidney, liver, and erythrocytes. GSH-Px enzyme is one of the 

major enzyme in the antioxidative defense mechanism present in the cells. GSH-Px enzyme with 

its main biological role is to protect the organism from oxidative damage by free radicals is a key 

indicator of oxidative stress. 

In this study a novel and simple microplate-based method was developed, using the cupric 

neocuproine complex (Cu(Nc)2
2+) as a chromogenic oxidizing reagent, for the assessment of 

GSH-Px activity of biological samples for the first time [2]. The proposed assay was standardized 

by adapting to the microplate reader in terms of consistency of the measurements and reaction 

rate in comparison with a manuel spectrophotometric cupric ion reducing antioxidant capacity 

(CUPRAC) method. The GSH-Px enzyme activity measurement, the GSH-Px catalyzed oxidation 

of reduced GSH gives rise to oxidized form of GSH (GSSG). The recommended method was 

based on the reduction of Cu(Nc)2
2+ to highly colored Cu(I)-neocuproine complex (Cu(Nc)2+) by 

the unconsumed GSH, and measurement spectrophotometrically at 450 nm, the difference being 

correlated to GSH-Px activity of the analytes. Under the optimum conditions, a linear calibration 

graph was obtained in the range of 18.5-92.5 ÕM of GSH with limit of detection (LOD) of 1.03 

ÕM. Application of developed method to tissue homogenates (n = 9) provided GSH-Px activity 

values in agreement with those of the reference GSH-Px-5,5ô-dithio-bis(2-nitrobenzoic acid) 

(DTNB) method. The CUPRAC method was implemented in a microformat (96 well plates) and 

the reaction time of original CUPRAC method was significantly shortened from 30 to 4 min. The 

developed method is a useful tool for investigating the role of GSH-Px enzyme in clinical samples 

and is alternative to limited number of microplate methods in literature. 

 
Keywords: GSH-Px activity, microplate based method, modified CUPRAC method  
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The encapsulation with oligosaccharides such as cyclodextrins (CDs) can be applied as a 

convenient technique to enhance the solubility, bioavailability and stability of hydrophobic guest 

molecules such as ɓ-Carotene (BC). Due to the polarity of hydrophilic exterior walls, CDs are 

able to generate inclusion complexes with hydrophobic guest molecules incorporated into the 

inner cavity by displacing water in aqueous medium.  

Carotenoids are an important class of bioactive compounds mostly abundant in yellow, 

orange, and red-colored fruits and vegetables, such as apricot, carrot, pepper, tomato and dark- 

green leafy vegetables, such as spinach and kale. In this class, ɓ-carotene is a naturally occurring 

orange-colored carbon- hydrogen carotenoid in our diet, which has antioxidant, antimutagenic, 

anticardiovascular, antiinflammatory, and anticancer activities [1]. The hydrophobic property of 

BC limits its effective use as an antioxidant in many applications. In order to evaluate the 

antioxidant capacity/activity of BC in aqueous media, we investigated the inclusion complexes of 

BC with methyl-ɓ-cyclodextrin (Me-ɓ-CD), 2-hydroxypropyl-ɓ-cyclodextrin (HP-ɓ-CD) and 2-

hydroxyethyl- ɓ-cyclodextrin (HE-ɓ-CD) that enhance water solubility and chemical stability [2]. 

For antioxidant activity assessment, cupric ion-reducing antioxidant capacity (CUPRAC), ABTS-

persulfate, peroxyl and hydroxyl radical scavenging assays were applied. CD-complexed BC 

exhibited less effective antioxidant and radical scavenging activity than free BC dissolved in 

acetone. ɓ-Carotene showed the highest trolox equivalent antioxidant capacity (TEAC) in the 

presence of HE-ɓ-CD (1.49), and the lowest with Me-ɓ-CD (1.02), probably due to the deeper 

and more hydrophobic cavity of the latter. Fourier-transform infrared spectroscopy (FT-IR) 

technique was applied to characterize solid inclusion complexes. The total antioxidant capacities 

(mg trolox gï1 sample) of the complexed carrot extract and apricot extract with Me-ɓ-CD were 

evaluated using the CUPRAC and ABTS methods. The present study also demonstrates the 

possibility for BC to be protected from oxidative degradation by complexation or encapsulation 

to the Me-ɓ-CD cavity; this finding may be important to estimate the shelf-life of BC-containing 

foodstuffs. 

 
Keywords: ɓ-Carotene, ɓ-cyclodextrin, inclusion complexes, antioxidant capacity 
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Environmental problems are very important because of they affect large areas and 

communities from all over the world. Industry establishments which discharge heavy metals are 

the most important establishments which pollute the environment [1]. Heavy metals which have 

various toxic effects even if they are a low concentration in water, cause to disease by damaging 

to human health and may even lead to death. So, it is very important to determine these heavy 

metals.  

In this study, tap water samples were seasonally collected from five different sampling 

regions between May 2012 and February 2013 in Canakkale, Turkey. Cd, Cr, Cu, Fe, Mn, Ni, Pb 

and Zn heavy metals were analyzed by an Inductively Coupled Plasma and Optical Emission 

Spectrophotometer (ICP-OES). The results of heavy metals concentrations were discussed 

comparatively with the drinking water standards of the European Union (EU), World Health 

Organization (WHO), Environmental Protection Agency (EPA), and Turkish Standards Institute 

(TSE 266) [2]. While concentrations of biotoxic metals Cr, Cd, Ni, and Pb were under 

undetectable limits, levels of bioactive metals Cu, Fe, Mn, and Zn varied between 0.000 and 0.003 

ppm, 0.000 and 0.173 ppm, 0.000 and 0.009 ppm, 0.000 and 2.343 ppm, respectively. As a result, 

the public tap waters of Canakkale (Turkey) were found healthy in terms of heavy metals at 

studied period. Two-way variance analysis (ANOVA) was used to test the significance of 

differences between sampling points and seasons (two factors) at 0.01 and 0.05 levels in view of 

heavy metal concentrations.  

 
Keywords: Turkey, Canakkale, Tap water, Heavy metals.  
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Water pollution is so important environmental problems that affect living organism (people, 

animal and plant etc.) [1].  

Therefore, in this study, in order to understand whether the tap waters in the city center of 

Canakkale (Turkey) are healthy or not, phsyco-chemicals such as temperature, pH, and 

conductivity and dissolved oxygen (DO), and anions such as sulfate, nitrate, nitrite, cyanide, and 

bio-chemicals such as chemical oxygen demand (COD) and biochemical oxygen demand (BOD) 

were determined [2]. Tap water samples were seasonally collected from five different sampling 

regions between May 2012 and February 2013 in city center of Canakkale (Turkey) and analyzed 

suitable techniques. The results of phsyco-chemicals and biochemical were discussed 

comparatively with the drinking water standards of the European Union (EU), World Health 

Organization (WHO), Environmental Protection Agency (EPA), and Turkish Standards Institute 

(TSE 266) [2]. As a result, the public tap waters of Canakkale (Turkey) were found healthy in 

terms of phsyco-chemicals and biochemical at studied period. However, the average pH value in 

the tap waters was 6.85 Ñ 0.12 indicate that Canakkale tap waters can be considered a little acidic. 

Two-way variance analysis (ANOVA) was used to test the significance of differences between 

sampling points and seasons (two factors) at 0.01 and 0.05 levels in view of relevant tap water 

quality parameters. 

 
Keywords: Turkey, Canakkale, tap water, physico-chemicals, bio-chemicals.  
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Pesticides are chemicial substances that are meant to control pests, including weeds with 

especially herbicide, insecticides nematicide, molluscicide, piscicide, avicide, rodenticide, 

bactericide, insect repellent, animal repellent, antimicrobial, etc. The unconsciously used 

herbicides are problematic due to the chemical properties of agricultural soils and their 

contaminations with the metals found in the soil.   

This study was aimed to investigate the correlation between the residue level amounts of 

nickel and Imazamox, which was investigated in soils with two different pH characteristics in 

Kērklareli and Kavaklē regions. The analyses were completed by flame atomic absorption 

spectrometer (FAAS) for Ni and by gas chromatography-mass spectrometer (GC-MS) for 

imazamox. According to the Pearson's Correlation Coefficient evaluation (PCCE), there is a high 

level correlation between Imazamox and Ni in soil samples. These correlations of rimz-Ni were 

found to be 0.95 and 0.93 at soil samples in Kērklareli and Kavaklē regions, respectively. 
 

Keywords: Soil, Nickel, Imazamox, GC-MS. 
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Contamination of water resources by pesticide residues is one of the major challenges for the 

preservation and sustainability of the environment [1]. Pollution has been very damaging to 

aquatic ecosystems, and may consist of agricultural, urban, and industrial wastes containing 

contaminants that have proven to be very damaging to aquatic habitats and species [2]. Endosulfan 

is a substance found in the insecticide group from pesticides used in agricultural applications.  

The aim of this study was to investigate the level of Endosulfan in water samples from the 

Ergene and Meri­ Rivers as well as Yenikarpuzlu pond. The concentration of Endosulfan 

pesticide was determined by using gas chromatography-mass spectrometry (GC-MS) after solid 

phase extraction. The LOD, LOQ and RSD% were 0.79 ɛg L-1, 2.64 ɛg L-1, 7.39 ɛg L-1 and < 

10%, respectively. Recoveries of the spiked Endosulfan in water samples ranged from 87.0% to 

107%, respectively. Using the optimized method to water samples, Endosulfan content was found 

in range from ND to 9.35 ɛg L-1.  
Keywords: Endosulfan, GC-MS, Water, Pesticide. 
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Due to rapid industrialization and increase in agricultural and industrial activities, soil and 

water resources are dangerously polluted, particularly in recent years. Further, household-

industrial wastes, emissions of industrial gases and uncontrolled use of agrochemicals damage 

also to agricultural areas and water resources, which threatens the ecological environment.  

The aim of this study is to assessment of trace element and heavy metal pollution in 

wastewater of two industrial zones in Turkey; Ergene Basin and Gaziantep Plain. The surface 

wastewater samples collected from Ergene River and ¢orlu Stream in Ergene Basin and Nizip 

and Baĵērsak Streams in Gaziantep Plain, in two periods; (1) May-June 2016, (2) August-October 

2016. Microwave digestion method was carried out to preparation of wastewater samples. For 

this purpose, a portion of 10 ml of wastewater sample was digested using 5 ml of nitric and 

hydrochloric acids mixture (3 ml +2 ml). After the mixture of concentrated acid was evaporated 

and the appropriate dilutions were made, the quantitative analysis of the elements was carried out 

by ICP-MS.  

The accuracy of the method was verified with wastewater SRM samples. The results were 

compared with the maximum trace element concentration values established by different 

countries and standard organizations for the wastewater used for irrigation purposes. In the 

Gaziantep plain, the concentrations of elements in wastewater was determined to be Fe (10,7 

ppm)>Al (8,53 ppm)>Zn (0,64 ppm)> B (0,50 ppm)>Mn (0,21 ppm)> Ni (0,113 ppm)> Cr (69,3 

ppb)>V (49,6 ppb)>Pb (43,2 ppb)> Cu (36,8 ppb)> Sb (11,4 ppb)> Co (10,6 ppb) >Se (7,68 ppb)> 

As (5,66 ppb)>Ag (3,11 ppb)>Cd (1,93 ppb), respectively. In the Ergene Basin, the concentrations 

of elements in wastewater samples were determined as Fe (8,02 ppm)>Al (5,48 ppm)>Zn (0,956 

ppm)> B (0,519 ppm)>Cr (324 ppb)>Mn (0,246 ppm)>Cu (79,3 ppb)> Ni (34,5 ppb)> Pb (22,1 

ppb)>V (19,3 ppb)> Se (13,0 ppb)> Co (7,08 ppb) >As (5,17 ppb)> Sb (4,19 ppb)> Ag (1,90 

ppb)>Cd (0,913 ppb), respectively.     
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PP17- Evaluation of metal accumulation in agricultural soils and wheat grown in two 

regions under the effect of industrial wastewaters 
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Gaziantep Plain and Ergene Basin are located in high industrial area of Turkey. Further, these 

regions include the important productive agricultural land of Turkey. Wheat, which is one of the 

main foodstuffs, is grown widely in these fields. For this reason, heavy metal analyzes in the soil 

and wheat grown in these areas are also of great importance. 

This study was undertaken to assessment of trace element and heavy metal pollution in 

agricultural soils and wheat grown under the effect of industrial wastewaters of two zones of 

Turkey: Ergene Basin and Gaziantep Plain. The soil and plant samples were simultaneous 

collected in May and June 2016. Microwave digestion method was carried out to preparation of 

soils and wheat samples. For this purpose, a portion of 0.500 g of wheat flour sample was digested 

using 8 ml of nitric and 2 ml hydrogen peroxide mixtures. A portion of 0.500 g of soil sample 

was digested in the mixture of 9 ml of nitric and 3 ml hydrogen chloride acids. After evaporation 

of this mixture and the appropriate dilutions, the quantitative analysis of elements (Zn, Ni, Cd, 

Pb, Cu, Cr, Fe and Mn) were carried out by ICP-MS. Some analyses were also carried out by 

AAS.  

The accuracy of the results was confirmed using SRM. In the Gaziantep Plain, the 

concentrations of metals in soils of wheat samples grown in were found as Fe> Mn> Ni> Zn> 

Cr> Cu> Co> Pb> Cd, respectively. In the Ergene River Basin, the concentrations of metals in 

soils of wheat samples grown in were determined as Fe> Mn> Cr> Zn> Ni> Pb> Cu> Co> Cd, 

respectively. The results were interpreted based on reference values such as the Turkey Soil 

Pollution Regulation, Indian Standards, NEPAC, ECC, SEPA. The obtained all results were found 

lower than the acceptable limit values according to the reference values. 

 
Keywords: Agricultural soils, heavy metal pollution, wastewaters irrigation, wheat  
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Sediments have been recognized as both the main source and sink for heavy metals in aquatic 

ecosystems, where sediment quality is an important indicator of water pollution1,2.  

The purpose of this study is to characterize the geochemistry and the levels of heavy metals 

in sediment samples collected from the Uluova drainage basin. Besides, outcomes of this work 

are expected to improve the current understanding related to the content of the heavy metals in 

groundwater of the Uluova Basin aquifer system. Stream sediment samples (n = 28) taken from 

the Uluova drainage basin were analyzed by AAS. In addition, the sediment samples taken from 

six different locations were analyzed by XRD technique to yield information about the minerals. 

For the same sediment samples, scanning electron microscopy (SEM) coupled with energy 

dispersive spectroscopy (EDS) was used for identification of trace elements. The median values 

for As, Ni, and Cd in the stream sediment samples were higher than the world average crustal 

composition, while the median values for Fe, Mn, Al, Zn, Co, Cu, and Cr were less than the world 

average crustal composition. The most dominant minerals in Uluova drainage basin are quartz, 

calcite, cristobalite, cordierite, and feldspar group minerals, as well as clay and mica group 

minerals. 

 

Keywords: Uluova, XRD, SEM, Heavy metal 
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One of the tasks of analytical control of industrial wastewater is the determination of 

elements with similar properties in their mixture. Extraction and sorption proceduress are 

generally used for determination of the analog elements. For the fine separation of analog 

elements, the idea of combining the advantages of extraction and sorption processes in solid-

phase and membrane extraction, reversed-phase and extraction chromatography, which are 

special cases of the distribution of matter between the hydrophilic and hydrophobic phases, is 

promising. In these methods, organosilica impregnated with organic solvents is used as the 

hydrophobic phase. For the separation and concentrating of the analogue elements Al3+ , Ga3+, 

In3+ , in their joint presence, it is proposed to use an organized system (OS) of dimethyl chlorosilan 

eaerosil (DMCSA) - polar organic solvent (PS)ï { OS (DMCSA ï PS)} .  

In this paper, the advantages of {OS (DMCSA ï PS)} in the separation, concentrating and 

solid-phase-spectrophotometric determination of microquantities of the analog elements Al3+, 

Ga3+, In3+ are shown. It is found that a hydrophobically fixed organic solvent layer participates in 

the sorption-extraction processes on the surface of the organized system. This layer selectively 

extracts from the aqueous solution at optimal pH only neutral hydroxo forms of easily 

hydrolyzable elements, followed by their mass transfer to the silanol groups of the silica matrix 

DMCSA, where they are sorption fixed due to the formation of bridging chemical bonds. This 

makes it possible to predict and direct the extraction and separation of elements, taking into 

account their ability to hydrolyze and the difference in the acid-base properties of the ion-

molecular forms of the elements, depending on the pH of the medium, and opens up the possibility 

of controlling the selectivity of separation of analog elements when the nature of the 

heterogeneous system components and the mass transfer conditions are varied. The possibility of 

using the OS for separating the microquantities of Ga3+ (S = 96-99%) from Al3+ and In3+ as its 

neutral hydroxocomplexes at pH = 2.7 using OS (DMCSA ï acetone) is shown; further separation 

of In3+ (S = 88-99%) and Al3+ at pH = 5 using OS (DMCSA ï ethanol). Combined methods for 

determining the microquantities of Ga3+, In3+ after their preliminary sorption concentrating and 

separation were developed, followed by determination with xylenol orange in diffuse reflection 

spectroscopy and visual colorimetric test determination on the OS surface. Conducting a 

heterophase analytical reaction of complex formation of xylenol orange with fixed Ga3+ and In3+ 

on the OS surface makes it possible to increase its sensitivity due to the increase in the stability 

of surface complexes and to expand the boundaries of the determined concentrations in 

comparison with aqueous solutions. 
 
Keywords: sorption, organized system, diffuse reflection spectroscopy, test-analysis. 
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Among antimicrobial drugs, occupying one of the main places, are fluoroquinolones - broad-

spectrum antibiotics. They are used not only to treat people, but also for animals, birds, bees and 

plants. Some of these antibiotics are used as preservatives of perishable products (fish, meat, 

cheese, vegetables) and as growth stimulants. Representatives of the class of fluoroquinolones - 

ofloxacin and ciprofloxacin - antibacterial agents used for infectious and inflammatory diseases 

that included in the list of vital and essential drugs. Fluoroquinolones are almost not metabolized 

in the body and can be accumulated, resulting in food, primarily in meat and milk. Therefore, the 

issue of preliminary extraction with the subsequent determination of micro quantities of these 

antibiotics is topical. In recent years, sorption methods with the use of sorbents of various classes 

have become increasingly important for the extraction and concentration of biologically active 

substances. 

In this paper, the sorptions of ofloxacin and ciprofloxacin on silica (SG 5/40) as oxide sorbent 

were studied. The adsorption features of SG 5/40 is due to the presence of silanol and siloxane 

groups and Al2O3of various acid-base modifications on its surface: acid Al2O3, neutral Al2O3, 

basic Al2O3 with isoelectric points 5.0; 8.0; 9.2 respectively. 

Extractions of ofloxacin and ciprofloxacin were investigated at pH range 2 - 9 in batch mode 

(Cofloxacin = 1 Ā 10-5 mol/L, C ciprofloxacin = 3 Ā 10-5 mol/L, m (SG 5/40) = 0.1 g, m (Al2O3) = 0.2 g, 

Űsorption = 30 min). The degree of sorption (S,%) was determined from the residual concentrations 

of the sorbates after equilibration by the UV/VIS at ɚofloxacin = 291 nm and ɚciprofloxacin = 279 nm. 

The dependences of S=f(pH) of ofloxacin and ciprofloxacin with silica and aluminum oxides are 

domed and with a maximum in the pH range of 6-7. In acidic and alkaline media, the reduction 

of extraction is due to the fact that functional groups of antibiotics and sorbents are protonated at 

pH ᾽ 4, and at pH> 8 they dissociate, which leads to the growth of like charges. In optimized 

conditions, the degree of extraction of ofloxacin by all investigated sorbents was more than 85%. 

Sorption extraction of ciprofloxacin using SG 5/40, acid Al2O3 and basic Al2O3 is less than 50%, 

and neutral Al2O3 - more than 85%. With the maximum extraction of ofloxacin and ciprofloxacin, 

the isotherm sorption form indicates the sufficient affinity of the antibiotics to the surface of these 

sorbents and it is of L-type. The corresponding static exchange capacities have been calculated 

from the sorption isotherms as. 

 
Keywords: sorption, fluoroquinolones, silica, aluminum oxides. 
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One of the modern tasks of analytical chemistry is the development of portable analytical 

devices and tools for chemical analysis that can be used in off-laboratory conditions in the 

determination of eco-toxicants. Special interest in the field of combined sorption and colorimetric 

test methods are the indicator tubes (IT), which are miniaturized sorption columns, through which 

the analysis of environmental objects, as well as industrial process solutions and production 

emissions is carried out. The application of diffuse reflection and colorimetric spectroscopy 

methods that detect the analytical signal directly in the solid phase allows the development of 

highly sensitive, simple and sufficiently selective test methods.  

The aim of this work is to optimize the experimental parameters of IT based on the cationite 

KU-2-8 with the dynamic recovery of the complex obtained. Spectrophotometric and colorimetric 

parameters (CP) for the development of a test procedure for the Cr(VI) determination is based on 

the Cr(VI) redox reaction with 1,5-diphenylcarbazide (pH 2, ɚmax = 540 nm) from model aqueous 

solutions. 

The formation of the adsorption layers of the complex on the surface of the cationite was 

studied by varying the initial concentration of Cr(VI) (ʩ(Cr(VI)) = 0.02-5.00 ɛg/mL), the 

volumetric flow rate of the sorbate solution through the sorbent layer (V, mL/min) sorbent weights 

(m, g), sorption column diameter (dʩ, mm) and sorbent grains (ds, mm), composition of sorbate 

solutions. The experimental parameters of the IT have been optimized (V = 6 mL/min, m = 0.5 g, 

ds = 0.43-0.50 mm, dc = 10 mm, cmin = 0.02 ɛg/mL) and it is shown that the fractional 

composition of the sorbent has a lesser effect on the concentration efficiency and sorption 

mechanism than dc. The optimized conditionswere applied using extraction the cationite KU-2-8 

in the dynamic regime of the DPC-Cr(III) complex. The concentrate was analyzed by the method 

of colorimetry using a spectrophotometer or desktop scanner as an analytical instrument for 

measuring the CP and estimating the sensitivity of the determination of Cr(VI). In the 

development of colorimetric scales constructed in the coordinates of the "CP of RGB channels 

(Cr(VI)) from c(Cr(VI))". For each of the color scales studied both the least and the brightest 

channels are distinguished, which vary depending on the intensity of the color of the carrier. With 

an increase in the concentration of the detected component accompanied by a deepening of the 

color, for all systems a decrease in the lightness of the color image of the R, G, B channels was 

observed. By mathematical processing of the corresponding curves, a number of approximating 

dependencies are obtained that allow: determining the metal content in the analyzed sample by 

registering the CP or using one of the color channels which numerical values correlate with the 

determined metal concentration; assess the sensitivity of the test system for rapid detection in 

water. 

 
Keywords: Sorption, diffuse reflection spectroscopy, test-analysis, Chromium(VI). 
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Nowadays, drug consumption has reached very serious extends. These drugs pollute the 

aquatic environment through wastewater from municipal, hospitals or industries. Water that 

polluted by antibiotics negatively affects the treatment of the disease and cause the formation of 

antibiotic resistance in bacteria. Actually, the presence of antibiotics in wastewater causes the 

return of them to the human body at the end of a certain cycle and increase the danger for human 

health. Antibiotics, especially ɓ-lactams, has been detected in the various water sources in critical 

levels. Further, oxacillin, which is a narrow-spectrum ɓ-lactam antibiotic, was also detected in the 

wastewaters as well as natural waters [1].  

We aimed to compare the efficiency artificial neural network (ANN) and response surface 

methodology efficiency in the optimization of oxacillin degradation. Previously reported results 

of degradation experiments [1,2] were statistically compared using central composite design 

(CCD) and Box-Behnken design (BBD), which are two design methods of response surface 

methodology. The efficiency of all three methods in the estimation of the degradation rates, 

namely TOC removal percentages, were compared over coefficient of determination, root mean 

square error, and absolute average deviation values of each one. The prediction capabilities of 

ANN, CCD and BBD were statistically evaluated. The results showed that predicted values of 

ANN model were compatible with the experimental ones in both case of CCD and BBD. Mean 

square error values were obtained as 1.19 and 1.83 CCD and ANN, respectively, in the case of 

CCD, where these values were found as 1.01 and 1,65 for BBD and ANN, respectively, in the 

case of BBD. In addition, regression coefficient and absolute average deviation values were 

compared.  

 
Keywords: Oxacillin, degradation, response surface method, artificial neural network 
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Oleic acid is a well-known pharmaceutical excipient that has been widely used in several 

different drug forms. It avails as a potency multiplier in transdermal formulations, an emulsion 

agent in topical formulations, a solubility propagator for gastrointestinal tract delivery 

formulations, a surfactant in metered dose inhaler formulations. There are a lot of various 

analytical methods for determination of this widely used excipient such as high pressure liquid 

chromatography and gas chromatography. Although high pressure liquid chromatography with a 

UV detector is the most commonly used system for the determination of active pharmaceutical 

ingredients and excipients it is not easily applicable for fatty acids because of lacking of 

chromophore groups in fatty acids [1]. As a result of this absence derivatization process must be 

made. These derivatization processes must be made very carefully due to high temperature, 

harmful reactives and also takes so much time. Moreover generally fatty acids must be in 

triglyceride form so that derivazition processes can be made. Another commonly used method for 

determination of fatty acids is gas chromatography. This technique also requires methylation, a 

derivatization process, prior to analysis because of the high boiling points of fatty acids. The 

European and United States Pharmacopeia represent alike GC methods, methylation before 

analysis, for identifying and quantifying oleic acid [2]. In the direction of these informations all 

of the methods have drawbacks, due to derivatization processes, such as low sensitivity, 

repeatability problems, poor resolution and long analysis time. When considered common use of 

oleic acid in pharmaceutical industry, it is important to develop a method to determine oleic acid 

easily.  

The aim of this study is to develop a simple, robust, and HPLC-MS method that is suitable for 

routine analysis of oleic acid with in the presence of metered dose inhaler active pharmaceutical 

ingredients and placebo.  

Keywords: oleic acid, mass spectrometer (MS), high pressure liquid chromatography (HPLC) 
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Phytochemical composition of plants from Labiate family has been attracted interest of 

researchers for many years. Because of their aromatherapy properties, they are consumed as spice 

and herbal tea [1].  

In this study, Lallemantia iberica (Bieb) Fisch. & Mey. was picked from ķanlēurfa in Turkey 

and dried as herbarium sample. The leaf, seeds and sepals of the plant were pulverized and 

defatted with hexane. The residue of filtered hexane extract was subjected to methanol extraction 

using ultrasound water bath and vortex for effective extraction. Antioxidant compounds of the 

methanol extracts were evaluated with chromatographic and spectroscopic methods. Phenolic 

acids and flavonoids of the extracts were determined by HPLC-DAD analysis and total phenolic 

and total flavonoids of the extracts were measured using spectrophotometry. 

It was determined that the leaf extract had the highest amount of flavonoids such as luteolin 

and apigenin and their derivatives according to HPLC-DAD analyses. The sepal extract was found 

rich in luteolin and apigenin derivatives while the seed extract was rich in p-coumaric acid and 

rosmarinic acid and their derivatives. It was revealed that the leaf extract had the highest total 

flavonoids as 62.47 mg quercetin equivalent/g extract, and sepal extract had the highest phenolic 

compounds with the value of 58.96 mg gallic acid equivalent/g extract by the results of 

spectrophotometric assays which were highly correlated with the results of HPLC-DAD analysis. 

 
Keywords: Lallementia iberica, rosmarinic acid, luteolin, apigenin. 
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Preconcentration methods such as solid phase extraction, co-precipitation and solvent 

extraction are used for the determination several analytes at trace level by increasing their 

concentration and eliminating interferences (1,2).  

In this study, a novel solid phase extractant was prepared by covalently attaching of [6-(2-

thienyl)-2-pyridin-2-yl]methylamine group to silica gel surface. The prepared modified silica gel 

was characterized by C,H,N elemental analysis and FTIR spectroscopy and then, used for 

simultaneous solid phase extraction of Au(III) and Pd(II) ions for their flame atomic absorption 

spectrometric determination. In the column solid phase extraction experiments, various 

parameters such as acid concentration in the sample, sample volume and flow rate, type and 

volume of eluent, effect of matrix ions were examined. Then the analytical performance of the 

developed method was calculated. The developed method was used to determine the 

concentrations of Au (III) and Pd (II) ions in environmental water samples. The Au(III) and Pd(II) 

adsorption capacity of the synthesized adsorbent was also calculated. The findings will be 

presented in the congress.  
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A novel method was developed for determination of trace amounts of Fe (III) in 

environmental samples. Switchable solvent based liquid phase microextraction (SS-LPME) was 

used to preconcentrate the Fe (III) ion. 2-(5-bromo-2 pyridylazo)-5-(diethylamino) phenol (5-Br-

PADAP) were complexed with Fe (III) ions at pH 3 in various samples and then extracted with 

switchable solvent. N, N dimethyl-n-octylamine was used as a switchable solvent which a non-

ionic liquid converts to an ionic liquid under the presence of carbon dioxide. After the extraction, 

phases' separation is provided by the addition of sodium hydroxide which produces a change on 

the ionisation state of the N, N dimethyl-n-octylamine [1-2]. The main factors influencing the 

extraction method, including pH, volume of switchable solvent, concentration of ligand, amount 

of sodium hydroxide and matrix effect were studied. Under the optimum conditions, the detection 

limit of Fe (III) and an enrichment factor was determined. Accuracy of the developed procedure 

was evaluated by the analysis of certified reference materials with satisfactory results. The 

developed procedure was then successfully applied to environmental samples. 
Keywords: Preconcentration, switchable solvent, microextraction 
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Capsaicine is an alkaloid, C18H27NO3, derived from hot chilli pepper plants, certain 

capsicums that is a strong irritant to skin and mucous membranes and is used as pain relievers. 

In this study, gas chromatography mass spectrometric method has been developed for 

determination of capsaicin in pain patch. Method has developed in %5 diphenyl %95 dimethyl 

polysiloxane column with high purity helium gas and 2 ml/min flow rate by using mass detector. 

For capsaicin analysis inlet temperature is 300 oC, transfer line temperature is 300 oC and column 

temperature is 250 oC. The linear range was found in between 5-50 ɛg/mL. For capsaicin the limit 

of detection was found 3.46 and the limit of quantification was found 5 ɛg/mL respectively. The 

developed method has validated and successfully applied to plaster analysis. This method is 

simple, reproducible and can be used safely routine analysis of capsaicin in painpatch. 
Keywords: Capsicum, Capsaicine, Pain patch, Gas Chromatography-Mass Spectrometry 
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The biggest environmental problem is wastewaters containing organic and inorganic pollutants 

caused by industrial activities such as textiles, paper, leather and food sector1. Adsorption 

treatment is a low cost and easy method for effective treatment of wastewater. The choice of 

adsorbent, which can be found in cheap and abundant quantities, is important in the adsorption 

process. In recent years, researchers are investigating whether the byproducts of agricultural and 

industrial activities can be used as low-cost adsorbents. Congo red (CR) is a dye with carcinogenic 

and mutagenic effect which is widely used in the industry2. For this reason, removal of Congo red 

(CR) from wastewater with suitable procedures is of great importance.  

This study introduces a novel and highly efficient biosorbent called pomegranate kernel to 

remove CR from aqueous solution. A Central Composite design (CCD) including three main 

factors (initial concentration (Co, mg.L-1), sorbent amount (m, g) and pH) based on response 

surface methodology (RSM) approach was chosen to determine optimum conditions for CR 

removal. The experimental results shown that the CR removal efficiency (R(%) Ñ s) can reach to 

94.67% Ñ 0.30 (N=3) at the optimum conditions of initial CR concentration 80 mg.L-1, sorbent 

amount 1.0909 g and pH 2. The experimental values were in reasonable agreement with 

the estimated values 97.58% Ñ 0.77 (N=3) from model. As a result, it is observed that 

pomegranate kernel can be used as a low cost adsorbent to remove anionic dyes as Congo Red 

from aqueous solutions. 

 
Keywords: Adsorption, Congo red, Pomegranate kernel, Response surface methodology 
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Hybrid materials with organicïinorganic character have been receiving attention most 

especially due to their unique properties and offer probability for many new applications in 

variable fields and industrial applications. In general, the organic polymer components of such 

materials have good elasticity, toughness, formability and low density, while the inorganic 

ceramic components are hard, stiff and thermally stable. Together, these components can produce 

hybrid materials which adhere well to both metallic and polymeric substrates, are chemically 

stable, and have good abrasion resistance1. One of the application areas of these materials is heavy 

metal removal from aqueous solutions. Especially in developing countries, industrial applications 

of toxic heavy metals in the last few decades have increased at fields as chemical manufacturing, 

painting and coating, mining, extractive metallurgy, nuclear and other industries. Because toxic 

heavy metal pollution has resulted in serious environmental problems for soils, water and living 

organisms as plants, animals and humans, removal of heavy metals has become a more important 

and wide working subject2.  

Due to heavy metal removal processôs characteristics are very complex, detecting the 

optimum values of removal conditions become significant to get the optimum removal efficiency. 

By way of this base, it is thought that process optimization is vital to determine the values of 

design parameters at which the response reaches its optimum. Response Surface Methodology 

(RSM) involves the multiple parameters and appertaining to reduced number of experimental 

trials needed to evaluate multiple parameters and their interactions; and Central Composite 

Design (CCD) is the most frequently used method of RSM1. 

In this study, organicïinorganic hybrid material on the basis of metal alkoxide Al(OBus)3-

GPTS-KOBut-Hydrolyzate (Al-GPTS-KOBut-H) and its calcined form (KAlSiO4) were 

synthesized, characterized and applied to remove Cu(II) and Pb(II) ions from aqueous solutions 

by adsorption process. Different parameters such as contact time, initial pH, adsorbent amount, 

and initial metal ion concentration were studied, and CCD was applied for each metal ion and 

each material to optimize metal ions removal. According to results of some optimum adsorption 

conditions; with a determination coefficient (R2) value greater than 97%; for Cu(II) and Pb(II) 

respectively, with hybrid material 91.82%-93.59%; and with calcined material 85.95%-86.36% 

metal removal values have been reached.  
 
Keywords: Organic-inorganic hybrid material, Heavy metal removal, Central composite design 
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 Typical metallurgical methods used for processing laterite ores cause chemical consumption 

in large quantities in addition to challenging reaction conditions and  environmental pollution1. 

Therefore, new and more economical processing technologies should be developed for nickel 

recovery. Mechanochemical processing, chemical reactions and phase transformations take place 

because of mechanical energy applied in high-energy milling. Mechanical activation generated 

by high-energy milling may break down crystals. Thus, fresh and active surfaces expose, which 

both enhance mass transfer to initiate chemical reactions and provide the required contact for solid 

reaction partners2.  

In this study, it is aimed to overcome the disadvantages of the conventional metallurgical 

methods to achieve high-efficiency nickel recovery from lateritic ore at lower temperature and 

lower acid concentration. Atmospheric acid leaching (AL) was performed for nickel recovery 

from raw and mechanically treated ore to show the effect of mechanical activation (MA) on 

leaching. Both MA and AL processes were performed according to the experimental plan 

generated by the Central Composite Design (CCD) as an experimental design method. Response 

Surface Method (RSM) approach has been used in evaluating the experimental results to 

determine the optimum prosesses conditions. In this way, these processes were expressed with 

mathematical model equations. Surface plots were generated from the model to show the effects 

and interactions of factors on nickel recovery. According to high determination coefficients (Adj-

R2>95%) for all prosesses, estimated results by models showed good agreement with the 

experimental results.  

 Optimum activation conditions were found as milling time: 135 min, B/C ratio: 15 and 

rotational speed: 425 rpm. AL was applied to mechanically activated ore samples in these 

conditions. Optimum AL conditions were found as 1.30 M H2SO4 concentration, 100 mL/g L/S 

ratio and 85 ÁC at 30 min, respectively. Estimated and experimentally nickel recoveries (R (%) Ñs) 

(N=2) for mechanically activated ore were determined as 98.76% Ñ 0.10 and 97.92% Ñ 1.83, 

respectively. 

 In addition, optimum AL conditions for raw ore were found as 3.08 M H2SO4 

concentration, 27.9 mL/g L/S ratio and 95 ÁC at 240 min. Estimated and experimental nickel 

recoveries were determined as 99.96% Ñ 1.18 and 97.99% Ñ 1.83, respectively. The results 

showed that the changes in ore structure during mechanical activation had a positive effect on 

acid leaching. High nickel recovery could be achieved in a shorter leaching time and lower acid 

concentration due to this effect. 

 
Keywords: Mechanical activation, Laterite ore, Leaching, RSM approach 
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Environmental pollution is increasing day by day with industrial development. Textile sector 

is one of the leading and developing sectors in the world and our country. Therefore, wastewater 

containing high amounts of dyes is serious problems. The main source of color in such 

wastewaters is the used dyes, which may be dissolved or colloidal. Indigo carmine (IC) is one of 

the most widely used dyes in many industrial areas such as food, cosmetic industries, medical 

diagnostics and textiles. IC is a highly toxic dye and is known to cause damage to skin and 

permanent eye damage1. 

This study was conducted to investigate the utility of cinnamon shell as an agricultural waste 

for removal of IC from aqueous solutions with batch experiments. The effects of experimental 

factors such as pH, adsorbent dose, initial dye concentration, time and temperature on IC removal 

were investigated. The results showed that the adsorption of IC onto cinnamon shell was strongly 

depended on solution pH. The amount of adsorbed IC decreased with increasing pH due to 

electrostatic repulsive interactions2.The high efficiency dye removal was achieved at pH 2. IC 

adsorption on cinnamon shell was investigated according to Langmuir, Freundlich, Halsey 

Temkin and Dubinin-Radushkevich isotherm models. Temkin isotherm was suitable for IC 

adsorption on cinnamon shell with the highest correlation value (R2 > 95%) for all temperatures. 

IC adsorption kinetic was well fitted with Pseudo-second-order model. In addition, 

thermodynamic parameters such as enthalpy, entropy, free energy and activation energy were 

determined. Moreover, the thermodynamics studies shown that IC adsorption onto the surface of 

cinnamon shell was found to be endothermic. 
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Phthalic acid diesters (PAEs), which are widely used as plasticizers in plastics, are suspected 

to be carcinogenic and have been shown to interfere with the reproductive systems and 

development of animals and humans. As endocrine-disrupting chemicals (EDCs), PAEs may 

cause the hormone system and the reproductive system. Even worse, PAEs is a persistent and 

easily bio-accumulated material, which can readily be transported over long distances; as a 

consequence, and it has been found in indoor dust, foods, air, water and soil. 

In this work, the removal of phthalic acid from water was studied. The influences of pH, 

contact time, initial concentration, and temperature of phthalic acid solution on the removal 

behavior were investigated. The Langmuir adsorption isotherm was adequate to represent the 

experimental data and the sorption kinetic was well represented by a pseudo-first order kinetic 

model. The thermodynamics analysis indicated negative free energy and enthalpy changes 

suggesting that the adsorption of phthalic acid onto ion exchange resin is spontaneous and 

exothermic. 

 
Keywords: Ion exchange resin, Phthalic acid, Water treatment,  
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Copper is an important trace element required by humans for its role in enzyme synthesis, 

tissues and bones development. However, the divalent copper is toxic and carcinogenic when 

consumed in excess through ingestion. Various technologies exist for the removal of Cu(II). They 

include filtration, chemical precipitation, ion exchange, adsorption using activated carbon, 

electrode-position and membrane process. Biosorption or sorption to material of biological origin 

is recognized as an emerging technique for the treatment of wastewater containing heavy metals. 

 In this study, we prepared water-insoluble sulfonated cellulose through a simple two-step 

reaction of the cellulose with sodium periodate then followed by reaction with sodium 

metabisulfite to introduce sulfonic acid groups into the cellulose. The modified cellulose was then 

used as an sorbent in a series of batch sorption experiments to investigate the behaviors and 

mechanisms of the modified cellulose in removing Cu (II) ions from aqueous solutions. The 

effects of sorbent dose, initial solution pH and temperature on the removal performance of 

sulfonated cellulose were investigated. Isothermal data were modeled with the Langmuir and 

Freundlich isotherm models. Thermodynamic study revealed an exothermic sorption process. 
 

Keywords: Cellulose, Copper, Ion exchange, water treatment 
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Acid dissociation constants (pKa) are among the important parameters having critical 

significance in the field of pharmacy, chemistry, biology, medicine etc. due to providing 

information related to acidity, solubility, lipophilicity, bonding to receptors, transport behavior 

properties of pharmaceutically important molecules, determining the optimum conditions in the 

development of analytical methods, and understanding the interactions between ligands and metal 

ions in complexes [1-3]. The thiazole and pyrrolidine scaffolds are intensively studied in drug 

research, and both of these pharmacophore groups exhibited a wide range of pharmacological 

activities such as antimicrobial, anticancer activities [3-6].  

As a continuation of our previous work [3], in this study, three acid dissociation constants 

were calculated for the compounds using the HYPERQUAD computer program from data which 

were obtained by potentiometric titration method in 50% (v/v) dimethyl sulfoxide-water 

hydroorganic solvent at 25 Ñ 0.1 ÁC, at an ionic background of 0.1 mol/L of NaCl. The obtained 

three acid dissociation constants might be associated with SH, OH and NH, which was formed by 

the protonation of the thiazole ring, groups. 
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Molecularly imprinted polymers are very suitable for fabricating chemical/biological sensors 

with enhanced selectivity. Graphene, which is a single layer of carbon atoms organized in a 

closely packed honeycomb two-dimensional lattice, has attracted great attention1. The advantages 

of using polymer and graphene composites as sensing material can be expressed with respect to 

increased surface area, higher numbers of analytical recognition sites, low resistance and 

improved environmental stability, due to the unique properties of both components. Graphene 

and/or reduced graphene oxide are able to be prepared by an electrochemical method which is 

effective and green route2. Graphene oxide reduction and electropolymerization of a monomer in 

the presence of template molecule are usually performed by separate procedures. 

Here in this work electropolymerization of aniline and electrochemical reduction of graphene 

oxide were taken place simultaneously.  

It is aimed to detect trinitrotoluene (TNT) using an electrochemical sensor based on graphene 

and molecular imprinted polymer (MIP). Picric acid served as a model molecule for TNT. The 

reduction of the synthesized graphene oxide and polymer formation were carried out 

electrochemically using cyclic voltammetry by scanning 15 cycles in the potential range of -1.0 

to + 1.2V (vs Ag / AgCl) as one step process. The methanol-acetic acid mixture was used to 

remove the repressed picric acid from the sensor and the experimental conditions were optimized. 

After the sensor was developed, square wave voltammetry, SEM and electrochemical impedance 

measurements were used for characterization. The prepared new composite film possessed the 

advantages of both polyaniline and reduced graphene oxide with a synergistic effect, which has 

excellent electrocatalytic activity. 
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The addition of the solid-phase component into electrode-solution interface enhances 

properties of the modified electrode that differ from those of the bare surface in many regards. 

The ability to promote electron transfer and the stability during electrolytic applications are often 

enhanced. The promoted electron transfer is very crucial for electroanalysis while the latter is 

primarily accrued by altering the course of electrolysis mechanisms in a manner that eliminates 

adsorbed intermediates and/or products, but in some cases an improved stability results from the 

modifier occupying active adsorption sites. [1] 

Because of the great concern have been focused on the determination of disinfectant by-

products, many methods, such as; liquid chromatography, flow injection, and capillary 

electrophoresis, electrochemical methods, were developed for the quantification of chlorite ions. 

Among these methods electrochemical methods are effective, low-cost, non-laborious and 

environment friendly processes [2].  
 

 
Figure 2. A) Calibration differential pulse voltammograms of 2.10-5 to 2.10-4 M chlorite ions in pH 5.0 BR buffer and 

B) calibration curve for these data 

 

In this study, N-Cetylpyridinium modified smectite was synthesized and characterized by 

various techniques and this composite exhibited catalytic effect towards chlorite oxidation. After 

the optimization studies, the calibration curve was plotted (Fig. 1) and the modified electrode, 

was utilized for the determination of chlorite in bottled water.  

 

Keywords: N-Cetylpyridinium, Smectite, Voltammetry, Chlorite determination. 
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The modification of the electrode surface with inorganic materials such as zeolites, silica-

based hybrid materials, and clays plays significant role for achieving sensitive, selective and 

accurate signals in electro analysis [1]. Determination of disinfectant by-products have been 

gained high concern to ensure the safety and quality of the drinking water due to ever-increasing 

use of disinfectant agents in water treatment. Being cost effective, efficient, and easy to handle, 

chlorine and its dioxide are the disinfectant of choice to control taste and odor of the drinking 

water. However, the reduction of chlorine dioxide in water leads to the formation of chlorite ion 

(ClO2
-) in drinking water that are hazardous to living beings. Although, many methods were 

devoted to determine chlorite ions such as; chromatographic, flow injection, and capillary 

electrophoresis, electrochemical methods are probably most promising [2].  

In this study, magnetite nanoparticles decorated onto bentonite surface and this 

nanocomposite was characterized by various techniques. Further, this nanocomposite material 

was used as a modifier in carbon paste electrode (CPE) and this electrode exhibited catalytic effect 

towards chlorite oxidation. After the optimization studies, the electrode, developed, was applied 

to the determination of chlorite in bottled water.  

 

Figure 3 Cyclic voltammograms of 5x10-3 M ClO2
- recorded for a) Bare CPE, b) Bentonite modified CPE, c) 

Magnetite modified CPE d) Magnetite decorated bentonite modified CPE in pH 8.00 BR buffer with scan rate of 100 

mVs-1 

Keywords: Magnetite decorated bentonite, Voltammetry, Chlorite determination. 
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Synthetic dyes are a class of food supplements. They are used to give food an attractive 

appearance as well as to compensate for the loss of the natural colour of food after processing and 

storing. Food supplements, such as Tartazine, Sunset Yellow FCF, Allura Red AC, Carmoisine 

and Ponceau 4R are synthetic azo dyes which are used to colour drinks, food, cosmetics and 

pharmaceuticals. A significant range of research has investigated the toxicological properties of 

these dyes and their metabolites, and it has been established that they are potentially dangerous 

for human health. Therefore, the development of highly sensitive and selective analytical methods 

for foo dyes determination is an urgent task. 

The redox behavior of Sunset Yellow FCF on modified carbon-paste electrode has been 

studied. It has been established that the oxidation current of Sunset Yellow FCF has an adsorption 

character. The optimum conditions for the square wave voltammetric determination of the dye 

were established. Using the SWVs technique under optimal conditions (adsorption accumulation 

was carried out at 400 mV during 180 seconds from Britton-Robinson buffer solution with pH 2 

and sweep rate of 100 mV/s, amplitude 40 mV, frequency 25 Hz), the calibration curve (Figure) 

for the determination of Sunset Yellow FCF is linear in the concentration range 4.5Ĭ10-4-0.45 

ɛgĿmL-1 and is described by the equation:  i[ɛA]= 9,3651[ɛA/ɛgĿmL-1] C[ɛgĿmL-

1]+0,0123[ɛA] (R2=0.98). With an increase in the accumulation time up to 10 min, a 

determination of 1Ĭ10-9 M Sunset Yellow FCF is possible. 

 
Figure. SWVs of Sunset Yellow FCF at different concentrations (from a to h): 0.0, 0.05, 0.1, 0.2, 0.3, 0.35, 4.5, 5.5 
˃ƎϊƳ[-1. Inserts - plot of the peak currents as a function of dye concentration. 

 
The developed technique was satisfactorily applied to the analysis of Sunset Yellow FCF in 

non-ŀƭŎƻƘƻƭƛŎ ŘǊƛƴƪǎ ǿƛǘƘ w{5 ƻŦ пΦр҈Φ ¢ƘŜ ŘȅŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ƛƴ ŎƻƳƳŜǊŎƛŀƭ ŘǊƛƴƪ όфс ˃ƎϊƳ[-1) 
after 1000 fold dilution was determined from the calibration curve and the standard addition 
technique. 
 
Keywords: carbon-paste electrode, voltammetry, food dyes. 
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Renewable energy sources such wind, solar and etc. have great potential for sustainable energy 

in the future [1]. Since these sources are discontinues, storage of this energy in chemical form is 

important. Vanadium redox battery (VRB) system is a kind of new generation energy storage 

system consisting of vanadium ions at different oxidation states and sulfuric acid solution inside 

of both cell and it was discovered and employed for the first time in University of New South 

Wales (UNSW) [1]. The following reaction occur between V(4)/V(5) (Eq.1) and V(3)/ V(2) 

(Eq.2) in positive and negative electrolyte solutions on electrode surface, respectively [2]. The 

capacity of a VRB is mainly related with the concentration of sulfuric acid and active vanadium 

ions [2-5]. Thermal precipitation of V(5) ion at high temperature (> 40 ÁC) effects negatively of 

the performance of the battery (Eq. 3). The stability of V(5) ions at high temperature can be 

improved by using of additive [2-5]. 

 

 
In this study, an inorganic additive boehmite was used as anti-precipitating agent for V(5) 

ions. The optimum additive amount was determined by cyclic voltammetric and electrochemical 

impedance spectroscopic analysis. The interactions of additives and V(5) ions were also 

investigated by UV analysis. Scanning electron microscopic analysis and XPS analysis were 

carried out to determine structural and chemical change of the surface used carbon based working 

electrodes, respectively after voltammetric analysis. The additive showed a good anti-

precipitating properties for V(5) ions according to the result of precipitating test performed at 40 

and 60 ÁC. The effects of additive on the battery performance was also investigated by cyclic 

charge-discharge tests. 

 
*This work was supported by TUBĶTAK with the 114Z774 project code. M. Gen­ten and H. G¿rsu thank to TUBĶTAK-

BĶDEB. 
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Lithium ion batteries (LIBs) having high energy and power density are in demand for electric 

vehicle (EV) applications. The conventional anode of LIBs is graphite, and it can only intercalate 

one Li atom per six carbon atoms (LiC6), so it provides low energy and power density with a 

theoretical capacity of 372 mAĿh g-1. Whereas, SnO2 and Fe2O3 have a great potential for 

commercial applications due to their high capacities of 1490 and 1005 mAĿh g-1, respectively [1]. 

However, these metal oxides suffer from huge volume expansion during Li+ alloying-dealloying 

process, which cause capacity decrease and mechanical disintegration. To prevent this undesired 

expansion, graphene (G) based structures can be used as buffer material. Graphene has special 

structure with a one-atom-thick 2D sheet of sp2-bonded carbon atoms having thermal transport 

properties and exceptional mechanical. It is widely used to modify electrode materials for of Li-

ion battery owing to its properties. Therefore, it can not only act as framework to support the 

metal and wrap the metal oxides to accommodate their volume changes but also enhance 

conductivity and short the Li-ion diffusion path [2]. 

In this study, to benefit from synergistic effect of two different metal oxide structure and 

graphene, SnO2-Fe2O3-rGO (reduced graphene oxide) ternary nanocomposite structure was 

produced as a free-standing, elastic and binder-free anode material. For this aim, firstly, metal 

oxide powders were synthesized via sol-gel method. Secondly, graphene oxide was synthesized 

by modified Hummerôs method from graphite powder. Free-standing papers were produced by 

vacuum filtration of the mixture of this ternary structure after 2 hours ultrasonication. SnO2-

Fe2O3-rGO nanocomposite anode was obtained after reduction of these papers with hydrazine. 

This composite structure was characterized by Field Emission Gun Scanning Electron 

Microscopy (FEG-SEM), and X-ray diffraction (XRD) analyses. Electrochemical performance of 

the anodes was determined via a BST8-MA MTI model battery tester at a constant current. As a 

result, high capacity metal oxide / rGO ternary nanocomposite anodes were improved as flexible, 

binderless and free-standing disc anodes. 
 

Keywords: Ternary metal oxide-rGO free-standing anodes, Li-ion batteries 

 

References: 

1. Xia, G., Li, N., Li, D., et.al., Graphene/Fe2O3/SnO2 Ternary Nanocomposites as a High-Performance Anode for 

Lithium Ion Batteries, ACS Appl. Mater. Interfaces (2013) 5 8607ī8614. 

2. Lin, F., Wang, H., Fe2O3ïSnO2ïgraphene films as flexible and binder-free anode materials for lithium-ion batteries, 

J. Mater. Res. (2015) 30(18) 2736-2746. 

  

mailto:hkose@sakarya.edu.tr


8th Black Sea Basin Conference on Analytical Chemistry (8th BBCAC) 9-11 May, 2018 Istanbul/Turkey 

 

161 
 

PP41- SiO2-based Free-standing Anodes for Li-ion Batteries 

 
 ŜȅƳŀ 5ƻƳōŀȅŎƤƻƐƭǳ A,*, Iƛƭŀƭ YǀǎŜ AΣ !ƭƛ hǎƳŀƴ !ȅŘƤƴ A 

ADepartment of Chemistry, Arts&Sciences Faculty, Sakarya University, Sakarya, Turkey 
*E-mail: sdombaycioglu@sakarya.edu.tr 

 
Lithium-ion batteries (LIBs) have become the most promising renewable power source since 

they are one of the most important energy storage devices for portable electronics and also are 

considered as storage systems for electric vehicles [1]. SiO2 has been considered as one of the 

promising materials thanks to its low discharge potentials, abundancy and low cost [2]. Gao et al. 

claimed that commercial SiO2 nanoparticles, 7 nm in diameter, could react with Li with a 

reversible capacity of 400 mAĿh g-1 between 0 and 1.0 V (vs. Li/Li+). However, the low electronic 

conductivity of SiO2 obstructs its application as an anode material [1]. Graphene, 2D carbon 

material, is expected to be an improved anode material in Li-ion batteries because of its advanced 

features such as high surface-to-volume ratio, superior electrical conductivity, structural 

flexibility, ultrathin thickness, and chemical stability. The graphene layers could provide a support 

for SiO2 nanoparticles and play role as highly conductive matrix and also could effectively prevent 

the aggregation of nanoparticles and volume expansion during Li alloying-dealloying process [1]. 

In this work, SiO2-reduced graphene oxide (rGO) nanocomposite was produced as flexible 

free-standing paper anode for LIBs. Firstly, graphite oxide was produced via Hummers method 

from graphite. After that, SiO2 nanoparticles synthesized by sol-gel method were added to 

aqueous graphite oxide suspension and ultrasonicated for 1 hour. Afterwards, this suspension was 

filtrated via vacuum filtration method and free-standing anode paper was obtained after reduction 

process in hydrazine solution. 

Produced SiO2/rGO nanocomposites were characterized by Scanning Electron Microscopy 

(SEM), and X-ray diffraction (XRD) analyses. Optical properties of SiO2/rGO nanocomposites 

were investigated via Fourier transform infrared spectroscopy (FT-IR). 

 
Keywords: SiO2/rGO nanocomposites, reduced graphene oxide, structural properties, Li-ion battery 
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Potentiometric ion-selective electrodes (ISEs) for determining the metal ion have been 

routinely used well-established analytical tools due to simplicity, adequate selectivity, relatively 

low detection limit, nondestructive analysis, low-cost sample preparation, applicability to colored 

sample and turbid solution. One of the most important component of a sensor membrane is 

ionophore which plays a key role in the selectivity and sensitivity of an ion-selective electrode 

(ISE). Potentiometric response of the PVC-membrane electrode is generated by the selective 

complexation of the target ion by the ion carrier (ionophore) that is impregnated in a poly(vinyl 

chloride) (PVC) matrix [2]. For that purpose, large numbers of ionophores exhibiting high 

selectivity to specific metal ions in the structure of potentiometric sensors for the determination 

of the target metal ions have been studied up to present. The demand for ionophores with high 

selectivities has been still ongoing in the field of ionselective electrodes (ISEs). One of the most 

important classes of compounds used as ionophore is Schiff bases.  

In the current study we have synthesized a new Schiff base from the starting compounds o-

phenilenediamine and o-phenilenediamine according to the similar procedure and reaction given 

Schema 1 [3]. The resultant Schiff base was utilized as ionophore in the structure of PVC-

membrane electrode. The constructed electrode exhibited fairly selective potentiometric 

responses to Cu(II) ions (Fig. 1). The potentiometric performance characteristics of the proposed 

electrode was revealed. 
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Schema 1. The synthesis reaction of the 
current Schiff base 

Figure 1. The potentiometric response of the proposed electrode 
towards various cationic solutions at different concentrations. 
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Copper is one of the most widely distributed elements in the environment. It exists in all 

organisms, land and water. Trace amount of this metal is essential for the enzymatic reactions, 

but higher amounts of it may provoke severe toxicity to living organisms due to inhibition of 

metabolic reactions [1]. Therefore, application of methods to monitor copper amounts in 

environment is indispensable. Electrochemical detection is an alternative attention drawing 

method for the determination of electroactive species, since its intrinsic advantages of simplicity, 

ease of miniaturization, high sensitivity and relatively low-cost. Carbon paste electrode (CPE) is 

one of the most convenient choices due to advantages such as renewable surface, high stability, 

long lifetime, good signal repeatability and accuracy. The chemically modified carbon paste 

electrodes (CMCPEs) are composed of a modifier and carbon paste and the modifier, which 

provides a specific function to the electrode, plays a significant role in achieving sensitive, 

selective and accurate signals in electro analysis. Upto now, some organic polymers, ligands, as 

well as inorganic ion exchangers and chemically modified nono structures have been used as 

modifiers depending on the analyte of interest [2].  

In the present study, we synthesized a cross-linked and 4-(2-pyridylazo)resorcinol doped 

polymer based on 1-vinylimidazole and 4-vinylpyridine monomers. The synthesized polymer was 

utilized as a modifier in the structure of carbon paste electrode (CPE) prepared for the purpose of 

Cu(II) determination. The modification of the electrode resulted in a two-fold enhancement in 

copper(II) peak height (Figure 1). The proposed electrode was successfully employed for the Cu 

(II) determination in spiked water samples by using Differential Pulse Voltammetry (DPV) 

technique. 

 
Figure 1. DP voltamograms of bare and modified electrode in 5Ĭ10-4 M Cu(II) containing pH=5 buffer solution. 

Keywords: Polymer, 4-(2-pyridylazo)resorcinol, Voltammetry, Copper(II) determination. 
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Chlorination of drinking water leads the formation of disinfection by-products through the 

reaction between natural organic matter and free available chlorine species. The dominant 

absorbable organic halogens in surface waters originated from this reaction are haloacetic acids 

(HAA) and trihalomethanes (THM) [1]. Some of the HAAs have been classified as human 

carcinogens and therefore, the US EPA has set a maximum concentration level (MCL) of 0.060 

mg/L for the total concentrations of five HAAs (HAA5); including Dichloroacetic acid (DCAA), 

trichloroacetic acid (TCAA), monochloroacetic acid (MCAA), monobromoacetic acid (MBAA) 

and dibromoacetic acid (DBAA). 

In the present study, a number of methods have been tested including an international standard 

method where the sample is dissolved in mobile phase including acetonitrile: water 10:90 mixture 

added into 2 mL of phosphoric acid [2]. The sample is injected into HPLC-UV system involving 

a C8 column and detected by an UV detector set at 214 nm. In the other method the mobile phase 

ratio has been changed and isocratic elution program was applied with 1.2 mL/min flow rate. 

However, the sensitivity of the method was not satisfactory to attain the MCL of the HAAs in 

water samples. Therefore, a solid phase extraction (SPE) cartridge including strong anion 

exchanger was used for preconcentration for subsequent LC analysis. Alternatively, supported 

liquid membrane microextraction technique was utilized for HAA analysis and a significant 

enrichment factor was obtained. The overall results have been evaluated and the SPE method was 

applied to the determination of HAAs in water samples obtained from swimming pool.  
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Carbon nanotube-contained biosensor systems have still received considerable attention due 

to the advantages such as their large surface areas and many of electrochemical biosensors have 

been published up to now (1-2). 

This study shows DNA-wrapped multi-walled carbon nanotube(MWCNT)-modified 

biosensor for the detection and discrimination of DNA sequence related to the Influenza B virus 

DNA while Influenza A virus sequence was used to control of the biosensor selectivity. There is 

no report about Influenza B virus detection by using DNA-wrapped MWCNTs, pencil graphite 

electrode(PGE) and YES/NO detection system in the literature. 

In the presented study, the Influenza B-specific probe was interacted with MWCNTs and the 

capture probe-wrapped MWCNTs ñnanohybridò was immobilized onto pretreated PGE for the 

detection of DNA hybridisation. Electrochemical behaviors of the nanohybrid modified PGEs 

were investigated using differential pulse voltammetry(DPV) based on the guanine peak at about 

1.0V. A significant enhancement at the guanine signal related to the hybrid DNA was observed 

in the presence of the nanohybrid modification on graphite transducer. Preliminary results were 

presented here. The discrimination of probe DNA, hybrid DNA and non-complementary DNA 

was achieved and evaluated by measuring changes in the voltammetric oxidation signal of 

guanine.  

 

 
 

a: Probe cnt-free PGE  b: Hybrid -cnt-free PGE  c: Probe -cnt modified PGE d:Hybrid -cnt modified PGE  

 

Keywords: MWCNT, Electrochemical DNA Biosensors, guanine, Influenza B virus 
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Phenolic compounds exhibit a wide range of physiological properties such as antiallergenic, 

anti-inflammatory, antimicrobial, and antioxidant effects. Although most of the health-beneficial 

effects of these compounds are assumed to originate from their antioxidant activity, there is 

growing evidence that natural or synthetic antioxidants can act as prooxidants. These prooxidant 

effects usually depend on the concentration of compounds, free radical source, and other 

molecules in the medium. In the presence of O2, transition metal ions such as copper(II) and 

iron(III) catalyze the redox cycling of these compounds leading to the formation of reactive 

oxygen species (ROS) and phenoxyl radicals (ArïOÅ) that can damage biomacromolecules such 

as DNA, lipids, and proteins1.  

In this work2, we aimed to develop a protein-based solid prooxidant biosensor for 

determining the Cu(II)-induced prooxidant activity of selected antioxidant compounds including 

gallic acid (GA), catechin (CAT), epicatechin (ECAT), quercetin (QUE), chlorogenic acid (CLA), 

myricetin (MYR), and ascorbic acid (AA). In this context, a solid material consisting of egg white 

proteins was precipitated with calcium chloride. This assay involved the reduction of Cu(II) ions 

to Cu(I) by antioxidant compounds (simultaneously giving rise to reactive oxygen species) and 

binding of the formed Cu(I) to the solid biosensor. The protein-bound Cu(I), an indicator of 

prooxidant activity of antioxidants on proteins, was colorimetrically determined at 450 nm with 

neocuproine (Nc). The method was applied to synthetic binary antioxidant mixtures and herbal 

(sage, green tea, mint, and marjoram) infusions.  

LOD and LOQ values of the proposed method for the chosen standard compound ECAT 

were 1.2 and 4.0 ÕM, respectively. Within- and between-run precision values were 2.84 and 

3.18%. The order of molar absorption coefficients of test compounds with respect to the biosensor 

based Cu(II)īNc assay was as follows: QUE > ECAT > CAT >GA > CLA > MYR > AA. 

According to modified Cu(II)īNc assay findings, ECAT, CAT, GA, CLA, QUE, and MYR had 

prooxidant activity above 2.5 ɛM while AA had prooxidant activity above 0.25 mM 

concentration. This low-cost biosensor can be prepared in large quantities and used for a long 

time. Our findings showed that this protein-based solid biosensor can sensitively and reproducibly 

measure Cu(II)-induced prooxidant activity of polyphenols and some herbs. 
 

Keywords: Prooxidant biosensor, protein precipitation, phenolics, cupric neocuproine. 
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Proteins are covalently modified by the direct action of ROS or indirectly by reaction with 

secondary by-products of oxidative stress. The oxidation of amino acid residues in proteins causes 

several modifications such as deamination, carbonyl group formation and peptide bond cleavage. 

Protein carbonyl formation in vitro and in vivo is induced by different ways, including metal 

catalyzed oxidation, ozone, HOCl, singlet oxygen, and ionizing radiation, and is used as a 

biomarker of oxidative stress. Colorimetric detection of carbonyl groups, emerging as the most 

widely used measurement of protein oxidation, involve their derivatization with 2,4-

dinitrophenylhydrazine (DNPH), leading to the formation of a stable dinitrophenyl (DNP) 

hydrazone product1.  

In this study2, the carbonyl detection assay was applied to a protein-based solid prooxidant 

biosensor for determining the Cu(II)-induced prooxidant activity of gallic acid (GA), catechin 

(CAT), epicatechin (ECAT), quercetin (QUE), chlorogenic acid (CLA), myricetin (MYR), and 

ascorbic acid (AA). In this context, to develop a protein-based biosensor, a solid material 

consisting of egg white proteins was precipitated with calcium chloride. Because the solid protein-

based sensor was used in our study, the carbonyl assay was modified. This assay is based on the 

measurement of the absorbance of dinitrophenylhydrazones formed from the reaction of 2,4-

DNPH with the carbonyl groups emerging from protein oxidation at 370 nm. The assay was 

applied to synthetic binary antioxidant mixtures and herbal (sage, green tea, mint, and marjoram) 

infusions. 

Considering the results of the modified carbonyl detection assay, the absorbance values were 

almost constant within a wide concentration range and a significant increase could only be 

observed at very high concentrations. LOD and LOQ values of the assay for the chosen standard 

compound ECAT were 3.0 and 10.0 ÕM, respectively. Within- and between-run precision values 

were 4.26 and 5.05%. The order of molar absorption coefficients of test compounds with respect 

to the modified carbonyl detection assay was as follows: QUE > CLA > CAT > GA > ECAT > 

AA > MYR. According to the modified carbonyl detection assay results, total prooxidant activity 

(TPA) values of herbal extracts exhibited a decreasing trend with increasing dilution ratios, and 

practically did not change above a given ratio depending on the type of herb. 

 
Keywords: Prooxidant biosensor, protein oxidation, phenolics, carbonyl detection. 

 

References: 

1. Levine, R.L., Williams, J.A., Stadtman, E.R., Shacter, E., Carbonyl assays for determination of oxidatively modified 

proteins, Methods Enzymol. (1994) 233, 346-357. 

2. Aky¿z, E., Sºzgen Baĸkan, K., T¿tem, E., Apak, R., Novel protein-based solid-biosensor for determining pro-oxidant 

activity of phenolic compounds, J. Agric. Food Chem. (2017) 65, 5821ī5830. 

  

mailto:kondakci@istanbul.edu.tr


8th Black Sea Basin Conference on Analytical Chemistry (8th BBCAC) 9-11 May, 2018 Istanbul/Turkey 

 

168 
 

PP48- A Novel Gold NanoparticlesςBased Colorimetric Sensor for Antioxidant 

Capacity Measurement 
 

CǳǊƪŀƴ .ǳǊŀƪ  Ŝƴ A,*, Mustafa Bener AΣ wŜǒŀǘ !Ǉŀƪ A,B 
A Department of Chemistry, Faculty of Engineering, Istanbul University, Avcilar 34320, Istanbul, Turkey 

B ¢ǳǊƪƛǎƘ !ŎŀŘŜƳȅ ƻŦ {ŎƛŜƴŎŜǎ ό¢¦.!ύΣ tƛȅŀŘŜ {ǘΦ bƻΥ нтΣ 4ŀƴƪŀȅŀΣ !ƴƪŀǊŀΣ ¢ǳǊƪŜȅ 
*E-mail: furkanburaksen@gmail.com 

 
Reactive oxygen species (ROS) attack various biological macromolecules (proteins, 

enzymes, DNA, etc.) under óoxidative stressô conditions to give rise to certain diseases such as 

cardiovascular disease and some types of cancer. The best way to combat such health risks is to 

balance these ROS through diet by the consumption of foods rich in antioxidants. In this work, 

we describe the development of a new gold nanoparticleïbased colorimetric sensor for 

antioxidant capacity measurement.  

In the present work, a novel heparin-stabilized gold nanoparticlesïbased CUPRAC (cupric 

reducing antioxidant capacity) colorimetric sensor for the measurement of total antioxidant 

capacity (TAC) was proposed. The electron transfer (ET)-based CUPRAC method developed in 

our laboratory uses Cu(II)-Cu(I) reduction in the presence of antioxidants.1 We used a green 

method for the synthesis of negatively-charged gold nanoparticles solution by using heparin as a 

reducing and stabilizing agent. In the proposed sensor, the cationic Cu(I)-Nc chelate formed by 

the reaction between the CUPRAC reagent and antioxidants is electrostatically adsorbed on the 

surface of the oppositely-charged AuNPs. The absorbance of the resulting Cu(I)-Nc-AuNP 

(Cu(I)-Nc adsorbed gold nanoparticles) was measured at a wavelength of 455 nm against a 

reference blank without antioxidant. 

A number of antioxidants were tested by the proposed colorimetric sensor so as to compare 

their trolox-equivalent antioxidant capacities with those found by the conventional CUPRAC 

assay. The proposed sensor was validated to measure the TAC values of synthetic mixtures, fruit 

juices and medicinal plant extracts. 
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Daptomycin (DAP) was the first approved drug from a new class of antimicrobials, the cyclic 

lipopeptides, and presents a broad spectrum of activity against a wide range of gram-positive 

bacteria. The DAP structure is composed of a peptide moiety containing 13 D- and L- amino 

acids, only three of these being with D-stereochemistry. Molecularly imprinted polymers (MIP) 

contain selective recognition sites for a target molecule in a polymer matrix: They are synthesized 

by polymerizing functional monomers in the presence of the template molecule which is 

subsequently removed. This process leaves behind cavities in the polymer which are to some 

extent complementary in size, shape and functionality to the template. Therefore, it is 

preferentially rebound even from complex mixtures [1, 2]. 

An electrochemical sensor based on MIP film for DAP detection at the surface of a glassy 

carbon electrode (GCE) was proposed in this study. The sensor was prepared by 

electropolymerization of o-phenylenediamine in the presence of DAP molecules using cyclic 

voltammetry. Several parameters affecting the performance of the imprinted (MIP) and non-

imprinted films (NIP) were optimized by various factors such as monomer and template 

concentration, number of cycles of electropolymerization process, extraction solvent and 

incubation time. Under optimized operational conditions, the proposed MIP/GCE sensor exhibits 

linear response ranging from 5x10-9 M to 5x10-6 M with a correlation coefficient of 0.990. The 

stepwise preparation of the MIP and NIP was characterized electrochemically by means of cyclic 

and differential pulse voltammetry employing ferrocyanide/ferricyanide as a redox probe. The 

analytical performance of the MIP and the imprinted effect to the template molecule was 

compared to the NIP. 

The selectivity of the MIP/GCE sensor against DAP was investigated in the presence of 

various interfering molecules. The proposed sensor was successfully applied for the detection of 

DAP in pharmaceutical forms and human serum.  

 
Keywords: Daptomycin, Electrochemistry, Molecularly Imprinted Polymer, o-phenylenediamine 
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Doxorubicin, (7S,9S)-7-[(2R,4S,5S,6S)-4-amino-5-hydroxy-6-methyloxan-2-yl]oxy-

6,9,11-trihydroxy-9-(2-hydroxyacetyl)-4-methoxy-8,10-dihydro-7H-tetracene-5,12-dione, which 

is an antineoplastic in the anthracycline class. Doxorubicin is a topoisomerase inhibitor and an 

anthracycline antibiotic with antineoplastic activity. Doxorubicin intercalates between base pairs 

in the DNA helix, thereby preventing DNA replication and ultimately inhibiting protein synthesis. 

Additionally, doxorubicin inhibits topoisomerase II which results in an increased and stabilized 

cleavable enzyme-DNA linked complex during DNA replication and subsequently prevents the 

ligation of the nucleotide strand after double-strand breakage. Doxorubicin also forms oxygen 

free radicals resulting in cytotoxicity secondary to lipid peroxidation of cell membrane lipids; the 

formation of oxygen free radicals also contributes to the toxicity of the anthracycline antibiotics, 

namely the cardiac and cutaneous vascular effects. DrugïDNA interaction studies can give us 

brief information about the mechanism of the drug in the human body. 

Electroanalytical methods are widely used in drug analysis, due to high sensitivity and selectivity, 

their low cost, reagents consumption and relatively short analysis time. They are used to measure 

electrical quantities such as current, potential, or charge and their relationship to chemical 

parameters. Subsequently the use of chemically modified electrodes as electrochemical sensors 

have been highly recommended, as they since the modification enhances electron transfer rate 

and the sensitivity of working electrode by decreasing the redox potential of analyte. Nowadays, 

nanomaterials are generally used in designing nanobiosensors due to their high surface area, good 

mechanical properties, inertness etc. Especially, silver nanoparticles (AgNPs) and platinum 

nanoparticles (PtNPS) are reason of choice depending on their biocompatibilities.  

In this study, an electrochemical DNA-based biosensor was developed for the detection of 

DNAïdoxorubicin interaction through the electroactive properties of guanine and adenine 

nucleotides. Interaction time, nanoparticle amount (AgNPs, PtNPs), modification strategy and 

concentration of drug in response to guanine were optimized. Layer-by-layer modification of the 

screen-printed electrode-based DNA biosensor gave the highest guanine response and resulted in 

a well-followed decrease in guanine signal after interaction with 0.5 ppm doxorubicin. With 5 

min interaction time, the SPE/PtNPs/AgNPs/AgNPs DNA biosensor gave a linear response 

between 0.1 and 1.5 ppm doxorubicin. 
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Esmolol (ESM), methyl 3-[4-[2-hydroxy-3-(propan-2-ylamino) propoxy] phenyl] propanoate, 

is a cardio selective beta-adrenergic blocker in class II antiarrhythmic that used in the treatment 

of acute supraventricular tachycardia, arrhythmias and severe hypertension. ESM decreases the 

force and rate of heart contractions by blocking beta-adrenergic receptors of the sympathetic 

nervous system, which are found in the heart and other organs of the body. ESM prevents the 

action of two naturally occurring substances: epinephrine and norepinephrine. The overdose of 

ESM can cause both cardiac and central nervous system side effects such as bradycardia, cardiac 

arrest, respiratory depression, mood disturbance and coma. For this reason, it is very important to 

determine ESM levels in biological fluids such as human serum, urine and pharmaceutical 

preparations. 

Electroanalytical methods emerge with the interplay between electricity and chemistry; in 

other words they were used to measure electrical quantities with the chemical parameters. These 

methods are widely used in fields like environmental monitoring, industrial quality control or 

biomedical analysis . Another common field in which electrochemical methods are extensively 

used in drug analysis and these methods have proved to be highly sensitive due to the straight 

forwardness, low cost and relatively short analysis time. Carbon based electrodes are preferred 

substrates for electroanalytical studies. Especially, glassy carbon electrode is the most common 

carbon-based electrode because of its excellent mechanical and electrical properties, wide 

potential range, chemically inert nature and impermeability to gases. They are easily mounted, 

polishable and compatible with all common solvents. They allow many applications in many 

different areas, since their performances are relatively reproducible. Nanomaterials can increase 

the surface of the transducing area of the substrates that in turn increases catalytic behaviors. 

In this study, the electrochemical behavior of ESM was investigated in a wide pH range using 

square wave voltammetric technique at glassy carbon electrode. Maximum current was observed 

in the pH 6.0 acetate buffer by square wave voltammetry (SWV). As a result of scan rate studies, 

diffusion-controlled mechanism was occured. Interference and modification effects were 

investigated. The optimum effect of modification was obtained by sodium dodecyl sulphate and 

platinum nanoparticules. A linear relationship was plotted between ESM concentrations and the 

current response. The proposed method has been extensively validated according to ICH 

Guidelines. The developed electro-chemical method is also used for the determination of ESM in 

spiked human serum. 
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Hypertension is an important problem that requires chronic treatment. Angiotensin-

converting enzyme (ACE) inhibitors were primarily considered as antihypertensive drugs able to 

reduce significantly high blood pressures in hypertensive patients. Ternary tablet formulations 

containing the Amlodipine (AML) belongs to the dihydropyridine class of calcium channel 

blockers. Angiotensin II receptor antagonist Olmesartan (OLM) and the diuretic 

hydrochlorothiazide (HCT) are used in the therapy to treat high blood pressure. 

The aim of this research is optimization and development of a simple, rapid, economical, 

sufficiently precise and accurate, reproducible, and fully validated HPLC method with good 

detection limits for estimation ternary combination of active pharmaceutical ingredients in bulk 

form and pharmaceutical preparations. Validation were also performed according to International 

Council on Harmonization (ICH) Guidelines and The United States Pharmacopeia (USP). 

In order to achieve this goal, various mobile phase systems, buffer types, and buffer 

concentrations were prepared to provide an appropriate separation. Different types of reverse 

phase columns were tested to find the best and efficient resolution with the optimum resolution 

of the studied compounds. In the present work, Symmetry Shield RP-18 (150 mm x 4.6 mm x 3.5 

ɛm) used for the separation of the ternary mixture with the 1 mL/min flow rate at 25 oC. 

Finally, the proposed method provides a simple procedure for the simultaneous analysis of 

the compounds in their pharmaceutical dosage form by DAD detection. Developed method is 

fully validated from the view point of selectivity, sensitivity, precision, accuracy, linearity, limit 

of detection and quantification. 
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Folic acid (FA) known as ((2S)-2-[(4-{[(2 -amino-4-hydroxypteridin-6-

yl)methyl]amino}phe-nyl)formamido]pentanedioic acid) and B9 vitamin, is a curial vitamin for 

human. This chemical substance plays important roles in some biochemical process of human 

body such as division and growth of the cell, synthesize the nucleotides, prevent neural tube 

defects in the fetus (for pregnant), and etc. [1, 2]. When it is in the absence of the body, some 

diseases like cancer, megaloblastic anaemia, heart diseases and neural tube defects in developing 

fetuses [3]. Since it has many effects on the health of human, sensitive determination of the FA 

has great importance and taken attention by many studies of the researcher [3]. Electrochemical 

methods has many advantages such as low cost, sensitive, fast and simple detection of FA [3]. 

Preparation of selective, easy preparing and low cost electrodes are still necessary for 

electrochemical detection of FA. 

In this work, we have prepared a novel polypyrrole based modified electrode for sensitive 

electrochemical detection of FA. The prepared novel electrodes were characterized by 

electrochemical methods such as cyclic voltammetry and electrochemical impedance 

spectroscopy. Structural features of PGE during the modification process was investigated by 

scanning electron microscopic analysis. Prepared electrodes were used as electrochemical sensor 

for FA with differential pulse voltammetric analysis. The analytical response of polypyrrole based 

modified electrode was higher than that of PGE (Fig. 1). This novel electrode can be used for 

sensitive electrochemical determination of FA. 

 

 
Fig.1 Differential pulse voltammograms of PGE (blue) and polypyrrole based modified PGE (red) in the 1 M H2SO4 

solution consisting 0.001 M of Folic Acid (FA) 

 
Keywords: Differential pulse voltammetry, polypyrrole, folic acid, sensor 
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Tyrosine (Tyr, 4-hydroxyphenylalanine) is an aromatic structure amino acid that arranges 

signal transduction of proteins.  Tyrosine is one of the secondary amino acids used by the body 

for important functions and processes [1]. It facilitates the regulation of the emotional state and 

provides the necessary stimulation for correct functioning of the nervous system. Tyr is forerunner 

of dopamine, norepinephrine, adrenaline, melanin, thyroid hormones, and catecholamine [2]. 

Excess amount of Tyr is reason of serious health problems such as hyperthyroidism and sister 

chromatid exchange. The absence of Try could cause hypochondrium, depression, and other 

psychological diseases. For this reason, it is very important to determine the efficient level of Tyr 

in the diagnosis and treatment of diseases [3]. Electrochemical methods have many advantages 

such as relatively low cost, fast response, and high applicability. 

      In this study, a tyrosine sensor was prepared using of over oxidized polypyrrole modified 

pencil graphite electrode (PGE). These electrodes were characterized by cyclic voltammetry and 

electrochemical impedance spectroscopy. Structural changes of the surface morphologies of 

modified and unmodified electrodes were investigated by scanning electron microscope. The 

sensor properties of the electrodes were investigated by differential pulse voltammetry. The 

analytical response of the modified electrode was higher than that of unmodified PGE electrodes. 

 
Fig.1 Differential pulse voltammograms of PGE (red) and  over oxidized polypyrrole modified PGE (blue) in the 1 M 

H2SO4 solution consisting 10-3M of Tyrosine (Tyr) 

 

Keywords: Polypyrrole, tyrosine, sensor, voltammetry 
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Synthetic food colorant has been commonly used to replace natural food colour in food 

production industry because of excellent colour uniformity, high stability during preparation 

processes and low-cost production. Synthetic colorants widely contain aromatic ring structures 

and azo (N=N) functional group, which may able to adversely affect human health. Sunset Yellow 

(E110) (SY), is a synthetic azo dye which is widely used in beverages, foods, cosmetics, 

medicines and colorings, although it can cause migraines, eczema, allergies, diarrhea, anxiety and 

cancer when over-consumed [1].  

 

 
In this study, we have focused on the use of a poly(L-cysteine) (PLC) modified pencil 

graphite electrode (PGE) as a sensor for determination of Sunset Yellow (SY). The performance 

of the modified electrode was studied using cyclic voltammetric and differential pulse 

voltammetric method. The modified electrode was characterized by electrochemical impedance 

spectroscopy, cyclic voltammetry and Fourier transform infrared spectroscopy. The surface of the 

modified electrode was examined by scanning electron microscope. The electrochemical behavior 

of Sunset Yellow in phosphate buffer solution (pH 7.0) was investigated using unmodified PGE 

and PLC modified PGE (PLC/PGE). The results showed that the electrochemical response of 

PLC/PGE to Sunset Yellow was significantly improved. The PLC/PGE showed linear responses 

in the electrochemical oxidation of SY between the concentration values of 1.0 ÕM and 1000 ÕM. 

The sensor (PLC/PGE) showed a good response for SY with a detection limit of 0.125 ÕM 

(S/N=3). Analytical application of PLC/PGE was successfully tested in the determination of SY 

in food and beverage samples. 
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Nitrite is naturally occurring a chemical compound which is commonly used as an additive 

and a corrosion inhibitor in the preservation of food and environmental samples. Its application 

areas show range from dye manufacture to food preservation as versatile chemical agent. Nitrite 

is commonly used in food preservation (E249, E250) and it is possible to find some forms of 

nitrite in many food products as salt. However, the continuous ingestion of its ions causes to harm 

human and animal health [1]. 

 

 
 
This work presents the preparation and characterization studies of gold 

nanoparticle/poly(methylene blue) (GNP/PMB) modified pencil graphite electrode (PGE) and its 

use for electrochemical determination of nitrite. The working electrode (PGE) was functionalized 

by electropolymerization of methylene blue (MB) and modified with gold nanoparticles (GNPs) 

to produce the final (GNP/PMB/PGE) electrode in a two-step procedure. Characterization and 

morphology studies of GNP/PMB/PGE were performed by electrochemical impedance 

spectroscopy, cyclic voltammetry, X-ray photoelectron spectroscopy, Fourier transform Infrared 

spectroscopy and scanning electron microscopy techniques. The highest peak current response 

was obtained for nitrite at pH 5.0. A wide linear relationship between the concentration and 

oxidation peak currents of nitrite was observed in the concentration range of 5-5000 ÕM. The 

limit of detection (0.314 ÕM, S/N=3) and reproducibility (RSD=2.38% for N=10) have been 

identified. Finally, the electrode platform was successfully applied to commercial sausage and 

mineral water samples. 
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PP57- Supercritical fluid extraction and Determination of Phytol and Neophytadiene 
Content in Nicotiana tabacum L. cv. Samsun Leaves 

 
Nina Djapic 

¦ƴƛǾŜǊǎƛǘȅ ƻŦ bƻǾƛ {ŀŘΣ ¢ŜŎƘƴƛŎŀƭ CŀŎǳƭǘȅ άaƛƘŀƧƭƻ tǳǇƛƴέΣ Zrenjanin, Serbia; E-mail: nidjapic@gmail.com 
 

Related with medicinal value, phytol has antinociceptive and antioxidant activities, as well 

as anti-inflammatory and immunostimulatory effects. Similarly, neophytadiene is a good 

analgesic, antipyretic, anti-inflammatory, antimicrobial, and antioxidant compound.   

In this study, Nicotiana tabacum L. cv. Samsun leaves grown on the Black Sea coast, Batumi, 

Adjara region, Georgia, were collected in August 2016. Supercritical fluid extraction with CO2 

was used for the phytol and neophytadiene extraction from Nicotiana tabacum L. cv. Samsun 

leaves.  The extraction was carried out on a lab-made apparatus at two different pressures 15 MPa 

and 30 MPa, T =40ÁC and CO2 flow rate 2kg h-1. The extract obtained was analysed by gas 

chromatography (GC) and chromatographyïmass spectrometry (GCïMS). In the extract, 

obtained at the 15MPa, the phytol content was 0.80% and neophytadiene was present in the 

precent of 14.33%. In the extract obtained at 30MPa pressure applied, the phytol content was 

0.53% and neophytadiene was detected in 12.40%. The effect of different extraction parameters: 

pressure, temperature and extraction time on supercritical fluid extraction of phytol and 

neophytadiene from Nicotiana tabacum L. cv. Samsun leaves is still under investigation. 

 

Keywords: Nicotiana tabacum, supercritical fluid extraction, GC-MS, phytol 
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Virgin olive oil is a primary part of diet in daily life. Olive oil is produced from the fruit by 

means of mechanical or physical methods and includes triglycerides as the major component. 

Minor components are phenolic compounds, sterols, tocopherols, phospholipids, hydrocarbons 

and volatile compounds [1]. Among them volatile compounds are responsible for sensorial 

acceptability and correlated with the quality of olive oil. Volatile aroma compounds are included 

at variable concentrations within the extracted virgin oil depending on the maturity, variety of 

olive and cultivation, even the altitude of orchards of olive trees [2]. There is another parameter 

affecting the concentration of aroma compounds in olive oil which is the type of extracting 

methods employed for extracting the olive oil such as hummer mill, disc mill, stone mill, pitter 

mill [3] even traditional rarely experienced technique squeezed olives by foot in rural areas.  

Present study describes a GC-MS method for the determination of aroma components of 

olive oil samples collected from Akhisar where the dominant type of olives is memecik varieties 

The oil samples have been extracted with several techniques and the type and the percentages of 

the aroma compounds have been analyzed by using a chemometric approach. Overall results have 

shown that composition of the oil is immensely affected by the extraction technique used.  
Keywords: Olive Oil, Aroma Compounds, Chemometrics, Principal Component Analysis (PCA)  
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PP59- Studies on retention behaviour of Sulfonylureas: Prediction of the Solute 

Retention in Liquid Chromatography over a Wide Range of Mobile-Phase 
Compositions 
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Retention in reversed phase liquid chromatography (RPLC) is determined by the difference 

in various of interactions which a solute can undergo in the mobile and stationary phase. Morover 

it is known that solute descriptors plays an active role in the separation process. Many papers 

investigate the influence of different mobile-phase compositions on retention behavior in RPLC 

from a view of the linear solvation energy relationship (LSER). LSER  theory describes the 

retention on the basis of selective solute-solvent interactions[1]. Sulfonylurea derivatives 

(gliclazide, glipizide, glibenclamide, glimepiride) are commonly prescribed hypoglycemic drugs 

for the treatment of non-insulin-dependent diabetes mellitus when diet modification has not been 

sufficient to achieve an appropriate control. The sulfonylureas are described as lipophilic drugs. 

These  compounds  possess higher number of proton acceptor and proton donor groups [2]. 

Gliclazide, glimepiride, glipizide, glibenclamide, contain an acidic function (N-H group of the 

sulfonamide moiety ). The pKa values of sulfonylurea moiety in the hypoglycemic drugs studied 

are in the range of 5.2ï6.2 and are characterized, as weak organic acids.  

The retention  times seem thus to be a valuable tool for characterizing the structure/response 

relationships observed in the RPLC analysis of the compounds.  The applicability of a LSER 

model to prediction of the retention behavior of sulfonylureas  in RP-HPLC mobile phases has 

been studied.  The effect of the mobile-phase composition was studied using THF ïwater  mobile 

phases containing 40%, 45%, 50%, 55% and 60% (v/v) of organic modifier. Tetrahydrofuran 

(THF) is one of the most widely used dipolar aprotic solvents [1], being employed as a reaction 

medium in  liquid chromatography. Its relatively weak solvating power of many polar solutes. 

Experimental studies were carried out using  special THF  column (YMC Jôsphere ODS-H80; 4 

Õm, 150 mm x 4,6 mm ID)  to obtain  appropriate interaction between analyte and column. The 

classical five term LSER equation  have been  applied to retention data evaluation. Dependences 

of regression coefficients on the composition of the THF-water mobile phase were investigated. 

The  importance of  regression coefficients in the THFïwater mobile phase were  also evaluated.  

The influence of the THF content of the mobile phase on the chromatographic retention of a series 

of structurally similar sulfonylureas were investigated.  
 

Keywords: Quinolones, Retention behavior, RP-HPLC, Aqueous pKa 
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Benzothiazole belongs to the family of bicyclic heterocyclic compounds having benzene 

nucleous fused with five-membered 1,3-thiazole moiety.1 Benzothiazole is  an important scaffold 

for drug development, because it has exhibited a broad spectrum of pharmacological activities. 

As part of our continuing  interest in the screening of antioxidant properties of heterocyclic 

compounds,2 we wish to explore the possible link with the substituents at the benzothiazole 

scaffold and  antioxidant  properties. For this purpose, we compared the antioxidant activities of 

the substituents at the both amino acid and benzothiazole part of the some amino acid-

benzothiazole conjugates. 

Among the tested compounds seen below, the compounds bearing ethoxy group at 6 position 

of the benzothiazole ring was found to be the most effective antioxidant at 62.5 ɛg/mL and 125 

ɛg/mL concentrations with 32% and 38%. The compounds bearing methylsulfonyl at 6 position 

of the benzothiazole ring was found to be next effective antioxidant at at 62.5 ɛg/mL and 125 

ɛg/mL concentrations with 22 % and 23 %. With respect to the amino acid part of the compounds, 

glycine  and phenylalanine derivatives seem to be more active  for the antioxidant activities. 

   

 
Figure.  The chemical structure and antioxidant activity of different concentrations of compounds, BHA  and  Ŭ-

tocopherol by1,1-iphenyl-2-picrylhydrazyl  radicals. 

 

Keywords: Antioxidants, benzothiazole, amino acid. 
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Dexmedetomidine, approved by the Food and Drug Administration (FDA) in 1999 as a 

sedative for use in the intensive care unit, is a potent and highly selective Ŭ2-adrenoceptor agonist 

with significant sedative, analgesic and anxiolytic effects mostly (1-2).  

In this study, ultra-performance liquid chromatography (UPLC) method has been developed 

for the determination of dexmedetomidine and related substances in dexmedetomidine 

hydrochloride injection preparations, as there is no official monograph or analytical method by 

UPLC. The method was developed in Waters UPLC system and on Aquity UPLC BEH C18 (2.1 

x 50 mm, 1.7 Õm) column with an isocratic elution at a flow rate of 0.2 mL/min. using a mobile 

phase of 60-40% of methanol and phosphate buffer. The detection was performed with an UV 

detector. The method was validated for specificity, linearity, accuracy, precision, robustness, also 

at the same time subjected to different stress conditions like acid, base, peroxide, thermal, 

photostability studies and checked for its specificity and degradation. The limit of detection and 

quantification for dexmedetomidine was found 0.0063 and 0.021 Õg/mL, respectively. The 

overall mean recoveries of Dexmedetomidine were 99.6% for Limit of Quantitation and 99.0 % 

for 130% (overall % RSD not more than 2.0 %). Developed method is simple, reproducible, and 

robust and can be used safely routine analysis of dexmedetomidine in dexmedetomidine 

hydrochloride injection. 
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Omega 3 fatty acids; eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) have an 

important role in human health for preventing heart diseases (1), hypertension, depression, loss 
weight and even cancer. In the literature, several analytical methods have been developed for 
omega 3 fatty acids derivatization and chromatographic separation including statistical process 
by GC (2) and also determining in biological material after the lipid extraction. 

In this study, details of omega 3 fatty acid analysis are given and discussed with each other. 
 

Keywords: Omega 3 fatty acids, EPA, DHA, Gas chromatography. 
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T-2 toxin and its metabolite HT-2 toxin are trichothecene mycotoxins produced by various 

Fusarium species. They have been found in several foods such as wheat, maize, oats, barley, rice, 

beans, soybean, corn flakes, flour, infant foods, malt, and beer. Due to adverse health effects of 

T-2 and HT-2 toxins, their analyses are very important. In this study, UHPLC-FLD method was 

developed for the determination of T-2 and HT-2 toxins in rat plasma and brain microdialysate 

samples. Intraperitoneal dose of 3 mg kg1 T-2 toxin was administered as a single dose to the rats. 

T-2 toxin and HT-2 toxin were derivatized with 4- (dimethylamino) pyridine and 1-antroylnitrile 

to give fluorescence properties and determined at ᾊex: 381 nm and ᾊem: 470 nm. The analysis 

was performed on a Poroshell 120 EC-C18 column (3.00 mm x 100 mm x 2.7 ɛm) using gradient 

elution with the mobile phase of acetonitrile: water (65:35; v:v). The flow rate and injection 

volume were 0.6 mL min1 and 10 ÕL, respectively. The UHPLC-FLD method has been 

successfully applied for the detection of T-2 and HT-2 toxins in rat biological samples. 
 

Keywords: T-2 toxin, HT-2 toxin, method development, UHPLC 

 

References: 
1. Visconti, A., Lattanzio, V.M.T., Pascale, M., Haidukowski, M., Analysis of T-2 and HT-2 toxins in creal grains by 

immunoaffinity clean-up and liquid chromatography with fluorescence detection, J. Chromatogr. A (2005) 1075 

151-158. 

2. Lippolis, V., Pascale, M., Maragos, C.M., Visconti, A., Improvement of detection sensitivity of T-2 and HT-2 

toxins using different fluorescent labeling reagents by high-performance liquid chromatography, Talanta (2008) 74 

1476-1483. 

  

mailto:ssaglik@istanbul.edu.tr
mailto:emoncu@anadolu.edu.tr


8th Black Sea Basin Conference on Analytical Chemistry (8th BBCAC) 9-11 May, 2018 Istanbul/Turkey 

 

182 
 

PP64- Surface Enhanced Raman Spectroscopic Detection of Heroin 
 

wŀƳŀȊŀƴ !ƪœŀƴ A*, Hasan Ilhan BΣ aΦ  ŜǊƛŦ ¸ƤƭŘƤǊƤƳAΣ ¦ƐǳǊ ¢ŀƳŜǊCΣ bŜŎŘŜǘ {ŀƐƭŀƳB 
A Department of Forensic Medicine, Medical Faculty, Hacettepe University, Ankara, Turkey 

B Department of Nanotechnology and Nanomedicine, Hacettepe University, Ankara, Turkey 
C Department of Analytical Chemistry, Faculty of Pharmacy, Gazi University, Ankara, Turkey 

*E-mail: akcanmd@hotmail.com 

 

Surface Enhanced Raman Spectroscopy (SERS) use in forensic area is becoming widespread 

especially in analysis of illicit drugs. Heroin still takes place among the most commonly abused 

illicit drugs. However, there are still few studies about SERS-based identification of heroin which 

are controversial.  

This study aims to assess SERS spectra of heroin in the most accurate way. Heroin, in 

acetonitrile solution, in concentration of 1 mg/mL was used as sample solution. Heroin solution 

was dropped as 2 ÕL on to Raman active Au surface. After an incubation period of five minutes, 

2 ÕL of colloidal Ag nanoparticles was dropped on sample. Raman spectra gathered by a Raman 

Spectroscope with 785 nm laser source. Major peaks of heroin were determined as 407, 478, 913, 

1094, 1119 and 1341 cm-1, respectively. Gathered spectra of heroin have been compared with 

those given in related literature.  

The present study suggests that most of the studies in the literature have found out SERS 

spectra of heroin partially and in low intensities. Our method which is described in this study has 

more accurate peaks with higher intensities when compared to related studies in the literature.  
 

Keywords: Forensic toxicology, SERS, drugs of abuse, heroin 
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The anthocyanins are compounds in flavonoid group. They are given red, purple, orange and 

blue colors to many fruits, vegetables and plants. These compounds are being investigated in 

various food due to they are used as natural food coloring and are effective against many chronic 

diseases [1]. For this reason, it is significant to identification of these compounds in various foods. 

In this novel study, the anthocyanin profile of the wild grapes grown naturally in the Kolonkaya 

village bounded to the Pertek county of Tunceli province was determined. The determination of 

anthocyanin profiles in samples was carried out by high-performance liquid chromatography-

diode-detector (HPLC-DAD) using optimum conditions determined for the analysis of these 

compounds. The compounds of anthocyanins investigated in samples; delphinidin, cyanidin, 

pelargonidin and malvidin and theirs 3-glucoside forms. Extraction parameters (solvent type, 

extraction time and solid:liquid ratio etc.) were examined in determining the anthocyanin profile 

of the samples. The concentrations of anthocyanin of wild grapes were determined in the best 

conditions. 
 

Keywords: Anthocyanins, wild grape, extraction. 
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Quinolone drugs are zwitterionic compounds which are a family of antibacterial agents 

extensively used in human and veterinary clinics[1]. Among pharmacokinetic properties of these 

drugs, lipophilicity has great attention because of penetration of quinolones into bacteria, 

intestinal absorption and membrane permeability are related to their lipophilicity.  

The logarithm of n-octanol/water partition coefficient (log Po/w) is the most frequently used 

parameter for measuring as it has been shown that this partition system is a good model for many 

biological processes. In fact, log Po/w is also used as one of the standard properties identified by 

Lipinski in the ñrule of 5ò for drug-like molecules [2]. HPLC provides an easy, reliable and 

accurate way to determine the partition properties of  compounds based on their  chromatographic 

retention times [3,4].  

In this paper, the viability of the RP-HPLC method to measure the partition/distribution 

coefficients of some quinolones is studied. In the present study, the retention behavior of some 

quinolones were investigated with reversed phase chromatography. The combined effect of the 

mobile-phase composition/pH was studied using acetonitrile-water mobile phases containing 10, 

15, 20% (v/v) of organic modifier. The aqueous pKa values were calculated from these 

experimental values with Yasuda-Shedlovsky extrapolation equation. In order to judge if the 

experimentally measured log tr can be used to predict the log Po/w value, a calibration curve was 

created with the retention times of the reference compounds and a linear regression equation 

between the log Po/w and log tr was determined. Moreover, the capability of different predictive 

methods is evaluated. Consequently, the results show that the determination of log Po/w for 

quinolones can be successfully carried out by measuring the retention times based on the simple 

RP-HPLC method.  
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Phenytoin (5,5-diphenylhydantoin) is one of the oldest non-sedative antiepileptic drugs, 

which is employed in cases of generalized tonic-clonic seizures and focal motor seizures. The 

physicochemical parameters such as lipophilicity (logP), solubility (logS) and dissociation 

constant (pKa) of an active pharmaceutical ingredient belong to crucial properties used to estimate 

the absorption, distribution, metabolism, and excretion (ADME) of a compound in biological 

systems as well as quantitative structure-activity and structure-property relationship 

(QSAR/QSPR) profiling [1]. The aim of the present work is to determine the influence of 

acetonitrile (ACN) on the retention times and pKa value of phenytoin, and to quantify the shift in 

pKa between water and ACN. In this study the relationship between retention time and pH in 

acetonitrile-water mixtures (35, 40 and 50% (v/v) ACN)  were evaluated. The example of the 

dependence of the retention time (tR) on the pH value in the mobile phase (35% v/v) is given in 

Fig. 1. As can be seen, there are important effect of the eluent pH on the shape of sigmoidal. The 

data evaluation was performed by using NLREG software. The pKa value of this compound is 

graphically determined at the inflexion point of the sigmoidal curve. A change in acetonitrile 

concentration also effects the shape of sigmoidal. 

 

 
Figure 1. Plots of the retention factors versus the pH of the mobile phase for 35% v/v acetonitrile. The 

solid lines indicate the predicted retention time. 

 
Lipophilicity is also key property of drugs which significantly contributes to understand and 

model drugïtarget interactions. Both pharmacokinetic and pharmacodynamic behaviours of the 

drug are influenced by the lipophilicity, it is clear that its proper determination plays a major role 

in drug discovery. The Abraham solvation parameters provide a very convenient means to predict 

solute transfer properties for organic compounds having known solute descriptor values. In the 

study , log Pow and logS values of phenytoin were estimated using these descriptors.  
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Spices can be in the form of buds (cloves), bark (cinnamon), roots (ginger), berries 

(peppercorns), aromatic seeds (cumin), and even the stigma of a flower (saffron). They impart 

flavor and reduce the need for salt and fatty condiments. However, besides adding to the taste, 

spices have functions that include combating foodborne microorganisms and reducing food 

poisoning; they also have good antioxidant, antimicrobial, anti-inflammatory, antidiabetic, 

antihypertensive and anti-carcinogenic properties. Spices are the storehouse of several elements 

over a wide range of concentrations with important positive or negative health impacts. Among 

techniques used for the determination of trace elements in spices, inductively coupled plasma-

mass spectrometry (ICP-MS), which has high sensitivity, a wide linear dynamic range, low 

detection limits, and quickness of measurement, is a reliable and effective method for multi- 

element analysis. 

In the study, the concentrations of Cr, Mn, Fe, Co, Ni, As, Cd, Pb and Zn in nineteen different 

spices from eleven different brands (in total 69 samples) collected from Kayseri, Turkey were 

determined by ICP-MS after microwave digestion. In general, the mean metal concentrations in 

the spices were decreased in the following sequence: Fe>Mn>Zn>Ni>Cr>Co>Pb>As>Cd. The 

toxic element concentrations in spices were compared with their maximum tolerable 

concentration limits in plants. The concentrations of Pb did not exceed the permitted level in any 

of the samples. The concentrations of As and Cd elements in all the studied spices were found to 

be below their maximum permissible levels, except for two brands of ginger. Ginger is a rhizome 

and in general, the roots contain the highest levels of heavy metals.  
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Activated carbon (AC) has been widely used for removal of a wide variety of pollutants 

because of its high adsorption capacity, large surface area, high surface reactivity degree and rich 

internal microporous structure. AC is defined as a hydrophobic solid material which adsorbs non-

polar or slightly polar substances in aqueous solutions and can be made highly selective and 

specific to any analyte of interest by surface modification with metal oxides/hydroxides. This 

modification can significantly increase the removal percentage, adsorption rate, and adsorption 

capacity due to the increase in hydrophilic character and number of reactive sites. It is lauded as 

an excellent nano/microscale adsorbent for organic/inorganic contaminants. 

In this work, the AC@FexMnyOz composite was synthesized and characterized by using X-ray 

powder diffraction, scanning electron microscopy, Brunauer, Emmett and Teller surface area and 

zeta potential measurements. This composite material was used for the first time as an effective 

adsorbent for dispersive solid phase extraction of copper and lead from real samples. The 

determination of analytes was made by FAAS. The effect of analytical parameters including pH, 

adsorption and elution contact times, eluent type, volume and concentration, sample volume, and 

interfering ions was investigated. Optimum pH was found to be 6. A vortex time for both 

adsorption and elution was selected as 2 min. The eluent was 3 mL of 2 mol L-1 HNO3. The 

preconcentration factor of the method was found to be 33.  
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In foodstuffs, formaldehyde (FA) comes mainly from two ways: one is natural production 

during fermentation; the other is its illegal use in the food processing industry, because the 

adulteration of FA in some foodstuffs not only prolongs their storage lives but also changes their 

colors and smells to attract consumers.1,2  

Due to these properties of FA, a new ion-pair formation based separation method using 2-

hydrazinobenzothiazole (2-HBT) as derivatisation agent, Eosin Y as ion-pairing and non-ionic 

surfactant, Triton X-114 as extractant for preconcentration of low levels of FA before 

determination by spectrophotometry has been developed. The extraction of FA from sample 

matrix were assisted by ultrasound energy. The method is based on the micellar extraction of 

ternary complex, the product of the condensation and then ion-pairing reaction of FA with 2-HBT 

and Eosin Y, at pH 5.0. The ternary complex was pre-concentrated in surfactant rich phase, and 

then improved and determined spectrophotometrically at 526 nm. The variables affecting ion-pair 

formation and extraction efficiency were studied, and the analytical characteristics of the method 

were obtained. Good linearity was obtained in the range of 8ï200 Õg Lï1 and the limits of 

detection and quantification of the method was 2.41 and 8.02 Õg Lï1. The recovery of the method 

after spiking (n:5, 25 and 100 Õg L-1) was in range of 97.3-101.8% with a RSD lower than 5.2%. 

The interference effect of possible matrix components was also tested. The method was 

successfully applied to the determination of FA in some beverages. 
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Sulfite (as sulfite, bisulfite and metabisulfite) is one of legal food additives, and have been 

used in a large variety of foodstuffs and beverages contributing to the preservation of foods by 

preventing enzymatic oxidation, browning reaction, and microbial spoiling.1,2 Therefore, there is 

an increasing demand for new analytical methods that allow the reliable quantification of high-risk 

substances.  

In this context, we describe a new ultrasonic assisted-cloud point extraction (UA-CPE) method for 

the preconcentration of sulfite from foodstuffs prior to analysis by spectrophotometry. The method is 

based on the conversion of sulfite to anionic hydroxymethane sulphonate (HMS) by formaldehyde at 

pH 5.0, and ion-pair formation of the subsequent selective derivatisation product, which is linearly 

related to sulfite concentration, with cationic phenazine dye, Safranin T. After that, the formed ion-pair 

complex was easily extracted into the micellar phase of nonionic surfactant, Triton X-114 by means of 

ultrasound energy. The FA levels in surfactant rich phase for construction of calibration curve after 

preconcentration by UA-CPE were detected by spectrophotometry at 520 nm. The method allows the 

determination of trace levels of sulfite in the range of 2ï120 ɛg Lī1 with a detection limit of 0.41 ɛg 

Lī1The method was validated by intra-day and inter-day accuracy and precision studies after spiking at 

known concentration levels. After validation, the method was successfully applied to monitoring and 

determination of trace amounts of FA in some beverage samples. 
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Although the developed modern spectrophotometric devices over the past decade can be used 

for determinations with high precision and accuracy, these devices are many expensive and must 

be used by specialists. Potentiometric determinations using ion-selective electrode are based on 

high selectivity, wide operating range, low detection limits, high accuracy and precision, short 

analysis time, simple design, low cost and no damage to the measured material. Due to these 

properties, the potentiometric determinations are often used in many field analyzes, as an 

alternative to complex and costly methods [1]. 

In this study, all solid state chromium (III) selective potentiometric poly(vinylchloride) 

(PVC) membrane sensors were constructed by using the newly synthesized ionophores called (E)-

4-((4ïNitrophenylimino)methyl) phenyl acrylate, (E)-4-((4-Chlorophenylimino)methyl) phenyl 

acrylate and (E)-4-(4-hydroxybenzylideneimino)benzoic acid acrylate [2]. The most suitable 

membrane composition having the best potentiometric characteristics was examined by using 

membrane cocktail coated electrodes containing 1,0 % (m/m) ionophores, 67,0 % (m/m) o-

nitrophenyloctyl ether (o-NPOE), bis(2-ethylhexyl) sebecate (DOS), dibutyl phthalate (DBP) and 

32,0 % (m/m) PVC. In addition, the effect of KTpClPB and NaTPB in ionic compounds was 

investigated to determine optimum membrane composition. The optimum membrane composition 

was determined as 1,0% (m/m) (E)-4-((4-Chlorophenylimino)methyl) phenyl acrylate, 67% 

(m/m) o-NPOE and 32% (m/m) PVC.  

On the condition of pH 2,5ī5,0, the prepared electrode exhibited linear responses over the 

concentration range of 1,3Ĭ10ī7ī1,0Ĭ10ī1 M Chromium (III) (R2= 0,9961) with a sensitivity of 

24,6 Ñ 0,3 mV/decade, detection limit of 6,3 10ī8 M and short response time of 10 s. The 

influences of some widely used cation species over electrode responses were studied. In order to 

investigate whether the proposed electrode could be used analytically, potentiometric 

determination of chromium (III) ion was carried out in city waters with chromium (III) ion added 

in known quantities. 
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Deep eutectic solvents (DESs) are normally obtained using a mixture of ammonium salts (such 

as choline chloride) and hydrogen bond donor (HBD, urea, carboxylic acids) (1). DES are known 

relatively non-toxic, nonflammable, non-volatile, renewable, and biodegradable (2). 

A green, simple and cheap method based on choline chloride-oxalic acid (ChCl-Ox) as deep 

eutectic solvent (DES) was optimized for the extraction of selenium and arsenic from edible 

mushroom samples. Various analytical parameters including DES composition, DES volume, 

temperature, extraction time, sample amount, centrifugation, etc. were optimized. Analyte ions 

were determined by graphite furnace atomic absorption spectrometry (GFAAS). Ashing and 

atomization temperatures for GFAAS were optimized. The results were compared with 

conventional wet acid digestion method. The detection limit (LOD) and the limit of quantification 

(LOQ) were found as 0.32 Õg L-1 and 1.06 Õg L-1 for As and 0.50 Õg L-1 and 1.65 Õg L-1 for Se, 

respectively. The accuracy of the developed method was confirmed with analyzing of certified 

reference material CS-M-3 of mushroom powder (Boletus edulis). Relative standard deviation 

(RSD) was found to be 4.2%. The developed method was applied to various edible mushroom 

samples for the determination of arsenic and selenium.  
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Parkinson's disease is a neurodegenerative disorder due to loss of dopamine neurotransmitter 

brain cells. Levodopa (L-Dopa) is the precursor of catecholamine which is the principal drug used 

in the treatment. For better therapeutic effect and lower toxicity, carbidopa (Car) is administered 

with levodopa in pharmaceutical formulation as an inhibitor on the decarboxylase activity [1]. 

Therefore, analytical methods allowing the simultaneous determination of L-Dopa and Car in 

pharmaceutical preparations are required [2].  

In present study, an analytical method based on differential pulse voltammetry (DPV) on a 

pencil lead electrode for the simultaneous determination of levodopa and carbidopa was 

developed. Cyclic voltammograms (CV) have displayed reversible peaks observed in anodic and 

cathodic scan at 0.42 V and 0.46 V for L-Dopa. For Car, two oxidation peaks at 0.46 V and 0.86 

V have been obtained and no cathodic peak was observed at slow scan rates. Since the oxidation 

product of Car does is not reduced in the cathodic potential scan, L-Dopa can be determined in 

the presence of Car by monitoring its reduction signal. The reduction peak of L-Dopa and the 

second oxidation peak of the carbidopa have been utilized in simultaneous determination of L-

Dopa and Car and linear calibration graphs have been obtained in mikromolar levels. The method 

was applied to a commercial tablet and satisfactory recovery values have been obtained. 

 
Keywords: Carbidopa, Levodopa, pencil lead electrode, voltammetry 
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Cellulose derivatives have critical parts in industry; they speak to a principle hotspot for 

strands, materials, coatings, thermoplastic films, sustenance added substances, and 

pharmaceutical advancements. Cellulose derivatives are typically named two fundamental 

classes, esters and ethers, as per the reactant nature. Cellulose derivatives for the most part contain 

free hydroxyl bunches accessible for extra medicines to yield blended esters. The blended esters 

have a few enhanced properties over every single slick ester. Cellulose acetate propionate (CAP) 

and cellulose acetate butyrate (CAB) are the most commercially important mixed esters [1]. 

Mixed cellulose derivatives with both ester and ether groups could be also attained. Due to their 

low degree of substitution and high hydrolytic stability, carboxymethyl cellulose can be further 

esterified with organic acid anhydrides to add either single or mixed ester groups [2]. The presence 

of heavy metal ions in aqueous media is one of the greatest environmental contamination issues 

and in this way the removal of heavy metals is an critical technique. 

In this study, cellulose acetate butyrate (CAB) reacted with 3-mercaptopropyl-

trimethoxysilane and CAB-SH was obtained. Then incorporated into thiol-ene using 

photopolymerization. The synthesized CAB based crosslinked membrane was used for heavy 

metal ions removal from the aqueous sample. The structure and morphology of CAB-SH and 

membrane were characterized by FTIR, TGA and SEM, respectively.  
 

Keywords: Membrane, heavy metal, thiol-ene,photopolymerization. 
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Hydrogels are three dimensional hydrophilic polymer networks capable of swelling in water 

or biological fluids, and retaining a large amount of fluids in the swollen state. Several techniques 

have been reported for the synthesis of hydrogels. The first approach involves 

copolymerization/crosslinking of co-monomers using multifunctional co-monomer, which acts as 

crosslinking agent. The polymerization reaction is initiated by chemically. The polymerization 

reaction can be carried out in bulk, in solution, or in suspension. The second method involves 

crosslinking of linear polymers by irradiation, or by chemical compounds [1]. 

In this work, acrylic acid was preferred as monomer because of its biodegradability property. 

Acrylic acid hydrogels were obtained in the presence of a radicalic initiator. It is discussed in this 

work how cross-linked hydrogels formed by sequential arrangement of acrylic acids in a 

homopolymer form can show superior properties in the presence of a different monomer in the 

environment. Thus, acrylic acid and vinyl pyrrolidone monomers obtained under optimum 

conditions were synthesized by free radical polymerization method using crosslinking agent. % 

Conversion (%C), % crosslinking (%CL) and % swelling (%S) values of the obtained hydrogels 

were calculated. The chemical bonds of the hydrogels were clarified by FTIR analysis. The 

surface morphologies of the hydrogels are shown by SEM analysis. Copolymeric hydrogels have 

been identified by discussing the results obtained with superiority as a homopolymeric hydrogel. 
 

Table 1. Swelling properties of hydrogels 

 
Keywords: Hydrogel, Acrylic acid, N-vinyl 2-pyrrolidone, swelling behavior. 
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Plain AA  AA-co-VP (3:1) AA-co-VP (2:2) AA-co-VP (1:3) 

C% CL%  S% C% CL%  S% C% CL%  S% C% CL%  S% 
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The genus Hypericum a member of Hypericaceae family, is represented by 100 taxa, 45 being 

endemic to Turkey. In Turkish folk medicine, the genus Hypericum is known as ñsarē kantaron, 

kantaron, binbirdelik otu, mayasēl otuò and most of them, especially H. perforatum, have been 

used for the treatment of burns, wounds, hemorroids, diarrhea and ulcers (1, 2). Aqueous extracts 

of the flowering aerial parts of the Hypericum species are used in the treatment of neuralgia, 

anxiety, neurosis and depression. The essential oil compositions of about 50 different Hypericum 

species have been identified in the previous studies (1).. 

In this study, the aroma contents of H. armenum and H. orientale was analyzed by GC-

MS/FID. The dried aerial parts of species were cut into small pieces and subjected to hydro- 

distillation with water for 4 h, using a Clevenger-type apparatus to produce essential oils which 

were dried over anhydrous sodium sulphate and stored at +4 C̄ until required. The essential oils 

were diluted by dichloromethane (1:3, v/v) before the GC run. Identification of the compounds 

was based on the comparison of their retention times and mass spectra with those obtained from 

authentic samples and/or the NIST and Wiley spectra as well as the literature data. 30components 

constituting 92.12% of the aroma composition of H. armenum, and 26 components constituting 

91.64% of the aroma composition of H. orientale were determined. The major components of the 

aroma were identified as nonane (24.04%) and cis-beta-Ocimene (14.72%) for H. armenum and 

thujopsene (28.48%) and  Ŭïpinen (21.84%) for H. orientale. 
 

Keywords: H. armenum, H. orientale, Aroma, GC-MS/FID 
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The acetylcholinesterase (AChE) enzyme predominates in a healthy brain, with the 

butyrylcholinesterase (BChE) enzyme considered to play a minor role in regulating brain 

acetylcholine (ACh) levels. This implies that any compound that enhances the cholinergic system 

in the brain may be useful in treating some brain malfunctions (1). Most of the studies on AChE 

inhibitors have focused on alkaloids that have acetylcholinesterase inhibitory activity, such as 

galantamine. To date, more than 35 alkaloids have been reported to have AChE inhibitory activity. 

In order to find new natural agents for the treatment of AD based on the cholinesterase inhibitory 

mechanism, many research groups in the world study different plants from various families, 

including the Amaryllidaceae, Fumariaceae, Papaveraceae, and Lamiaceae families (2).  

In this study, the essential oils of Salvia rosifolia and Salvia syriaca species were tested for 

antioxidant (ABTS cation radical decolorisation method, cupric reducing antioxidant capacity 

assay and DPPH free radical scavenging activity) and anticholinesterase (acetyl- and 

butrylkolinesterase enzymes) activities and total phenolic content. Essential oil samples were 

obtained by a Clevenger apparatus from the whole parts of plants which were crumbled into small 

pieces and soaked in distilled water for 3 h. Then, these samples were dried over anhydrous 

Na2SO4 and stored at +4ÁC for a sufficient period of time.  The essential oil of S. syriaca 

(89,18Ñ2.98) was found higher phenolic content than the essential oil of S. rosifolia (72,86Ñ2,89). 

The acetyl- and butrylkolinesterase enzyme activities of S. rosifolia (66,12Ñ2,86 and 90,76Ñ1,2 

respectively) were determined higher than S. syriaca. The essential oil of S. syriaca showed 

moderate activity (50,66Ñ4,58) in acetylcholinesterase enzyme and it showed good activity in 

butrylkolinesterase enzyme (78,33Ñ0,2). Aditionally, essential oil of S. syriaca was showed good 

activity in ABTS cation radical decolorisation method and cupric reducing antioxidant capacity 

assay. 
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Several of the botanical species belonging to the genus are used in folk medicine and among 

them Hypericum perforatum L., also named St. Johnôs Wort, is especially known as a traditional 

remedy for the treatment of melancholia, abdominal and urogenital pain and ulcerated bums (1) . 

Over the last two decades, it has been demonstrated that H. perforatum is effective as an 

antidepressant, an antiviral, and an antimicrobial. The drug contains peculiar chemical 

constituents such as naphthodianthrones (hypericins), acylphloroglucinols (hyperforin), flavonol 

glycosides (quercetin derivatives) and biflavones and all the metabolites seem to contribute to its 

pharmacological activity. Current use of H. perforatum is mainly for the treatment of mild to 

moderate depression, and drug extracts for antidepressant applications have become increasingly 

popular. During the recent years, several phytochemical studies on other species of Hypericum 

have also been performed, leading to the isolation of new molecules, some having biological 

activity (1). 

In this study, The ethanol extracts of aerial parts and root of H. perferatum species collected 

from different localities (Trabzon, Van and Bitlis)  were tested for chemical composition by using 

LC-MS/MS. The six extracts were screened and quantitatively assayed for apigenin, apigetrin, 

astragalin, chlorogenic acid, hesperidin, hyperforin, hypericin hyperoside, luteolin, lutollin-7-

glucoside, protocatechuic acid, pseudohypernicin, quercetin, quercitrin and routine. In the same 

way, the samples collected from Trabzon were found to be richer than the samples collected from 

Van and Bitlis. 
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The genus Hypericum a member of Hypericaceae family, is represented by 100 taxa, 45 being 

endemic to Turkey (1). In Turkish folk medicine, the genus Hypericum is known as ñsarē kantaron, 

kantaron, binbirdelik otu, mayasēl otuò and most of them, especially H. perforatum, have been 

used for the treatment of burns, wounds, hemorroids, diarrhea and ulcers. Aqueous extracts of the 

flowering aerial parts of the Hypericum species are used in the treatment of neuralgia, anxiety, 

neurosis and depression (2). The essential oil compositions of about 50 different Hypericum 

species have been identified in the previous studies. 

In this study, the essential oil contents of H. retusum was analyzed by GC-MS/FID. The dried 

aerial parts of species were cut into small pieces and subjected to hydro- distillation with water 

for 4 h, using a Clevenger-type apparatus to produce essential oils which were dried over 

anhydrous sodium sulphate and stored at +4 C̄ until required. The essential oils were diluted by 

dichloromethane (1:3, v/v) before the GC run. Identification of the compounds was based on the 

comparison of their retention times and mass spectra with those obtained from authentic samples 

and/or the NIST and Wiley spectra as well as the literature data. 48 components constituting 

93.58% of the essential oil composition of H. retusum, and 31 components constituting 97.84% 

of the aroma composition of this species were determined. The major components of the essential 

oil and aroma were identified as Ŭ ïpinen (28.01% and 20.27%, respectively) and Octane, 2-

methyl (13.41% and 32.97%, respectively).  
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Salvia L. (Lamiaceae) species consists of about 900 species distributed throughout the world. 

In Turkey, this genus is represented by 100 species, 53 (53%) of which are endemic (1). The 

genus is named ñSalviaò, derived from latin ñSalveoò, means ñsave, or recoverò (1). Many of 

Salvia species are named ñada­ayēò in Anatolia, Turkey, and used as herbal tea due to their 

antiseptic, stimulant, diureticand wound healing properties (2). Salvia species are generally 

known for their multiple pharmacological effects including their antibacterial, antiviral, 

antioxidative, antimalarial, anti-inflammatory, antidiabetic, cardiovascular, antitumor and 

anticancer (2). Also, some studies showed that a part of these activities depended on essential oil 

composition (2).  

In this study, the essential oils of S. blepharochlaena and S. hydrangea were tested for 

antioxidant (ABTS cation radical decolorisation method, cupric reducing antioxidant capacity 

assay and DPPH free radical scavenging activity) and anticholinesterase (acetyl- and 

butrylkolinesterase enzymes) activities and total phenolic content. Essential oil samples were 

obtained by a Clevenger apparatus from the whole parts of plants which were crumbled into small 

pieces and soaked in distilled water for 3 h. Then, these samples were dried over anhydrous 

Na2SO4 and stored at +4ÁC for a sufficient period of time. The essential oils of studied two Salvia 

species; S. blepharochlaena (75,92Ñ1,44), S. hydrangea (78,98Ñ0,0) were determined the similar 

results as total phenolic content. The acetyl- and butrylkolinesterase enzyme activities of S. 

blepharochlaena (81,5Ñ3,60 and 95,24Ñ3,8 respectively) were determined as high. The essential 

oil of S. hydrangea (93,4Ñ1,20) was showed a good activity in butrylkolinesterase enzyme. 

Additionally, two essential oil were showed weak antioxidant activity. 
  
Keywords: Salvia blepharochlaena, Salvia hydrangea, Anticholinesterase, Antioxidant,  
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Carvedilol (CRV), (2RS)-1-(9H-Carbazolï4ïyloxy)-3-[[2-(2ïmethoxyphenoxy) ethyl] 

amino]-2ïpropanol), is a non-selective beta adrenergic blocking agent. It is used for the treatment 

of several cardiovascular disordes such as hypertension, angina pectoris and heart failure. (1-2). 

Spectrophotometric analytical methods have been extensively employed to many drugs. Charge 

transfer reactions are one of the most commonly used spectrophotometric methods. These 

reactions take place between an electron donor and an electron acceptor molecule. A colored 

complex is formed as a result of the reaction(2). 

In this work, a rapid, economical, easy and sensitive method for the determination of CRV 

has been developed. The method is based upon the formation of charge transfer (CT) complex 

between cited drug and quinalizarin producing CT-complex in methanolic medium. The optimum 

conditions of the reaction such as the effect of solvent, reagent concentration and reaction time 

was investigated. All the absorption spectral measurements were made using double beam T80+ 

UV/Vis Spectrometer PG Instruments. 
Keywords: Carvedilol, UV-VIS, Charge transfer reactions. 
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Clays are generally referred to as natural, ground, fine granulated (less than 2 ɛm diameter) 

particles, in their structure, contain clay minerals and non-clayish minerals(1). 

It is known that clay masks have been used for cosmetic and therapeutic purposes since antiquity. 

Today, clay facial masks are used for many purposes such as stringency and physical exfoliation, 

the removal of impurities, dead cells and oil from face skin(2). Clay facial masks contain various 

chemical substances and heavy metals play an important role among these chemical substances. 

As known, heavy metals show toxic effects on the body when they are above certain levels. 

In this study, 11 clay masks from Diyarbakēr province, both local and different brands, were 

provided commercially from the market. Nickel, Cobalt and Zinc elements were determined by 

AA-7000 Shimadzu Atomic Absorption Spectrophotometer and the results were evaluated 

statistically. 
Keywords: Clay mask, Nickel, Cobalt, Zinc 
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Hypericum (Hypericaceae) is one of the 100 largest genera that comprise an estimated 22% 

of angiosperm diversity with the presence of 484 species from 36 taxonomic sections. Hypericum 

species are wellknown healing agents in traditional medicine due to various medicinal properties. 

Despite the large number of Hypericum species, only Hypericum perforatum L. has been studied 

in depth as pharmaceutically important medicinal crop plant which extracts widely used in Europe 

as a drug for the treatment of mild and moderate depression. Turkey is an important prevalence 

centre of Hypericum species. All Hypericum species have been used in Turkish folk medicine 

under the names óókantaron, peygamber ­i­eĵi, kēlē­otu, kanotu, kuzukēran and binbirdelik otuôô 

as sedatives, antiseptics and antispasmodics. Curative value of Hypericum plants have been 

mainly attributed to the phytochemicals, namely phloroglucinol derivatives, naphthodianthrones, 

different phenolic compounds and essential oils which possess a great variety of bioactivities (1).  

In this study, the ethanol extracts of aerial parts and root of H. perferatum species collected 

from different localities (Nevĸehir, Elazēĵ, Van-center, Van-Bah­esaray and Kahramanmaraĸ) 

were tested for chemical composition by using LC-MS/MS. The six extracts were screened in 

terms of apigenin, apighetrin, astragalin, chlorogenic acid, hesperidin, hyperforin, hypericin, 

hyperoside, luteolin, lutollin-7-glucoside, protocatechuic acid, pseudohyppericin, quercetin and 

quercitrin, and they were determined quantitatively. 
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Cytarabine, alsoknown as cytosinearabinoside (ara-C), is a chemotherapy medication used 

to treat acute myeloid leukemia (AML), acute lymphocytic leukemia (ALL), chronic 

myelogenous leukemia (CML), and non-Hodgkin's lymphoma. 

In this study, the electrochemical behavior of the Cyt-Zn(II) metal-based compound, which 

has been proven to be effective in the cell line Hela, has been tested using different buffer species 

and different pH media (pH 1-12) using cyclic voltammetric technique. Mechanism of the 

electrochemical reaction of Cyt-Zn(II) metal-based compound was studied by performing density 

functional theory (DFT) computations and mass spectroscopic analysis (LC-MS/MS). In mass 

analysis, electrospray ionization mode (ESI) was used in positive and negative ion mode with 

nitrogen as the spray and collision gas. The capillary voltage was used 4000 V for positive and 

negative ions.  
 

Key words: Cytarabine, metal complex, electrochemical behaviour, mass spectrometry, leukemia 
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Carbidopa (Lodosyn) is a drug given to people with Parkinson's disease in order to inhibit 

peripheral metabolism of levodopa. This property is significant in that it allows a greater 

proportion of peripheral levodopa to cross the bloodïbrain barrier for central nervous system 

effect1. The application of electrochemical methods to the study of organic and metallointeraction 

to DNA provides a useful complements to the previously used methods of investigation, such as 

UV-visible spectroscopy, viscosity and circular dichroism studies. Small molecules, which are 

not amenable to such methods, either because of weak absorption bands or because of overlap of 

electronic transition with those of the DNA molecules, can potentially, be studied via 

voltammetric techniques. 

In this srudy, the redox behaviour between carbidopa and double strain DNA  was 

investigated on glassy carbon electrode at physiological pH. Cyclic voltammetry based assay was 

developed for the assessment of the effect of the medium, substituents, potential scan rate and a 

number of scans on the voltammetric response of carbidopa-DNA couple.  
 

Reference 
1- The American Society of Health-System Pharmacists. Archived from the original on 2015-09-24. Retrieved Aug 

21, 2015. The American Society of Health-System Pharmacists. Archived from the original on 2015-09-24. 

Retrieved Aug 21, 2015. 

  

mailto:ibrahimdanis@outlook.com
https://www.ncbi.nlm.nih.gov/pubmed/27218866
https://www.ncbi.nlm.nih.gov/pubmed/27218866
mailto:senelpelin88@gmail.com
https://web.archive.org/web/20150924003553/http:/www.drugs.com/monograph/levodopa-carbidopa.html
https://web.archive.org/web/20150924003553/http:/www.drugs.com/monograph/levodopa-carbidopa.html


8th Black Sea Basin Conference on Analytical Chemistry (8th BBCAC) 9-11 May, 2018 Istanbul/Turkey 

 

202 
 

PP87- Formation of Epirubicin Metal Based Composition in Analytical Conditions 
 

Veselina AdimcilarAΣ aǳǎǘŀŦŀ 4ŜǒƳŜBΣ !ȅǒŜƎǸƭ DǀƭŎǸA 
ADepartment of Chemistry, Faculty of Science and Letters, Istanbul Technical University, Maslak, 34469, Istanbul, 

Turkey 
BDepartment of Chemistry, Faculty of Art and Sciences, Kahramanmaras Sutcu Imam University, 46040, 

Kahramanmaras, Turkey 
E-mail: adimcilar@itu.edu.tr 

 
Cis-platinum ([Pt(NH3)2Cl2]), developed by Rosenberg in 1969 and used for cancer treatment 

has led many research group to synthesize metal-based drugs since those years [1]. In this field, 

mostly Pt (II), Cu (II), Zn(II), Ru(III) and Mn(III) are used as the metal ion. In all of those studies, 

the drug molecules act as ligands and form mostly monodentate or bidentate molecular strucrures 

by offering pair of electrons to metal atoms. The studies of this topic over the last forty years have 

been gathered under the roof of ñMedicinal Chemistryò [2]. The main objective of Medicinal 

Chemistry is to identify new anticancer agents and put them into clinical practice procedures.  

In this study, the Cu(II) metal-based compound of the chemotherapeutic drug epirubicin (3) 

was obtained in a methanol / water mixture with pH control. The resulting metal-based compound 

was characterized by LC-MS/MS and basic spectroscopic techniques. 
 

 

Figure 1. Epirubicin structure 

Key Words: anticancer drugs, metal-based drugs, epirubicin, spectroscopy 
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Sulpiride (Fig. 1) an atypical antipsychotic drug (although some texts have referred to it as 

a typical antipsychotic) of the benzamide class used mainly in the treatment 

of psychosis associated with schizophrenia and major depressive disorder, and sometimes used in 

low dosage to treat anxiety and mild depression1. Sulpiride is commonly used in Asia, Central 

America, Europe, South Africa and South America. So far it has not been approved in the United 

States, Canada and Australia. 

 

 

Fig.1. Chemical structure of Sulpiride 

The interactions of various low-molecular-weight substances with DNA are naturally 

relevant mechanisms in the cellular cycle and so also used in medicinal treatment. Depending on 

the particular drug structure, DNA-binding modes like groove-binding, intercalating and/or 

stacking, give rise to supramolecular assemblies of the polynucleotides, as well as influence the 

DNA-protein binding. 

In this study, the molecular interactions between Sulpiride and fish sperm double strain DNA 

have been studied in phosphate (pH 7.4) and tris-HCl (pH 7) buffer solutions using UVïVis 

spectrophotometry technique. 
 

Keywords: Sulpiride, DNA, UVïVis spectrophotometry 
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Saturated fats and oils are compounds that are found as basic components of human diet. 

Frying of food stuffs is an intensively used method for long times. During the frying process many 

complex reactions such as color change in oil and oxidation, thermal polymerization, thermal 

oxidation, isomerization, hydrolysis may remove oils edibility also it is started that by transfering 

a lot of toxic substances it decreases the nutritional value of fried food. Types of fatty acids and 

their ratio in oil affect the physical and chemical properties. Ratios of total unsaturated fatty acids 

to total saturated fatty acids are signs of the sensitivity of oils to oxidation. Also during the frying 

process, decreases in linoleic acid-palmitic acid ratio are defined as strong indicators of oil 

degradation ratios. 

The aim of this study, is to compare the fatty acid composition of frying commercial fats too 

many times. Four different oil such as (sunflower seed, riviera, olive oil, extra-virgin olive oil, 

corn oil) and for frying purposes, sliced and frozen potatoes are used. The acid composition of 

the samples taken after each frying was detected with GC-FID device. 

Related with the acids composition, fatty acids of sunflower oil are found in descending 

order: linoleic acid (% 56,38), oleic acid (% 31,90), palmitic acid (% 6,37); Fatty acids of corn 

oil are linoleic acid (% 52,60), oleic acid (% 30,87), palmitic acid (% 11, 74); Fatty acids of extra-

virgin olive oil are linoleic acid (% 70,01), oleic acid (% 2,76), palmitoleic acid (% 13,25), 

arachidic acid (% 10,59), palmitic acid (% 0,018); Fatty acids of riviera olive oil are linoleic acid 

(% 71,71), oleic acid (% 12,52), cis-11-eicosenoic acid (% 10,05). 

Thereby, according to ratios of C18:2/C16:0 after the tenth frying, while being defined that 

a degradation occurs in the ratio of % 34,76 in sunflower oil, % 19,34 in corn oil, % 84,029 in 

riviera olive oil and % 85,22 in extra-virgin olive oil, it has been observed that extra-virgin olive 

oil is the one mostly occurred in degradation. 
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Silver nanoparticles are the most synthesized nanoparticles because of their improved 

physical and chemical properties. They are used in a wide variety of fields such as catalysis, 

antimicrobial agents, and sensors [1]. In recently, synthesis of them by biological systems has 

been drawn interested because of easily available, non-toxic, safe and fast [2].  

In this study, silver nanoparticles were obtained by plant-derived nanoparticle synthesis 

which is fast, safer and contain non-harmful components. A suitable nanoparticle synthesis 

medium for green chemistry was formed for using by Dimrit Grape extract grown in Burdur 

Region. Some synthesis conditions influencing the silver nanoparticles in different sizes and 

structures were optimized such as the amount of Dimrit Grape extract, the amount of metal salt, 

temperature and the mixture time. The characterizations of silver nanoparticles were performed 

by Atomic Force Microscopy (AFM), Scanning Electron Microscopy (SEM) and Transmission 

Electron Microscopy (TEM) techniques. 
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Pollution of water, air and soil contaminated with metal ions has recently become an 

important environmental issue. The sources of heavy metal pollutants can be derived from a 

variety of sources such as industrial activities, fossil fuel burning, agricultural activities, mining 

activities, atmospheric emissions. Recently, solid phase extraction has been widely used as 

preconcentration and separation of elements owing to its advantages such as high enrichment 

factor, rapid separation and low cost[1]. 

In this study, Amberlite CG-120 adsorbent was used for the separation/pre-concentration of 

Ni(II) ions in the spring waters, drinking water and lake water before detection by flame atomic 

absorption spectrometry (FAAS). Various optimization parameters for Ni(II) determination such 

as pH, eluent type and concentration, solution and eluent flow rates, amount of adsorbent were 

investigated to obtain better sensitivity, accuracy, precision and quantitative recovery. 

Furthermore, the interference effects of some ions on the recovery efficiency of Ni(II) were also 

investigated. The optimum experimental parameters were obtained in the case of pH 1; 5 mL of 

4 mol L-1 HCl for eluent and 0.3 g for the adsorbent amount. The limit of detection was found as 

1.15 Õg L-1 and linearity was ranged from 5 to 50 Õg L-1. The accuracy of the method was tested 

by certified reference material of TMDA-70.2 Ontario Lake Water at a 95% confidence level. 
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Tartrazine (E102) is a synthetic organic food dye. It can be found in common food products 

such as bakery products, dairy products, beverages, and candies. Recent studies show that when 

tartrazine is consumed in excess, it causes significant adverse effects on neurobehavioral 

parameters. Therefore. the presence and content of this dye must be controlled due to its potential 

harmfulness to human beings. Metal organic frameworks (MOFs) have attractive importance as 

new adsorbents in recent years due to their excellent properties such as low density, high surface 

area, tunable pore size and porosity. MOFs are comparable to traditional porous materials because 

of their large internal surface areas, extensive porosity, and high degree of crystallinity. 
In this study, zirconium based-MOF was synthesized and characterized. It was used as an 

adsorbent for the vortex assisted-solid phase extraction of tartrazine. The determination of 

tartrazine in solutions was made by UVïVis spectrophotometry.  The parameters affecting the 

recovery values of tartrazine such as sample pH, adsorption and elution contact times, eluent type 

and concentration were investigated. The acid concentration of the solution for quantitative 

determination of tartrazine was found to be 0.02 mol L-1 HCl. A vortex time for adsorption was 2 

min. Elution was made by 2 mL of 0.5 M NH3. 
 
Keywords: Metal organic framework, tartrazine, solid phase extraction. 
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PP93- {ƻǊǇǘƛƻƴ ƻŦ ŎƻǇǇŜǊ ǳǎƛƴƎ ōȅ bΣbΣb Σb-Tetraethyl diethylene triamine 

(TEDETA) modified poly styrene-divinyl benzene (PS-DVB) sorbent 
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Water pollution has become an important environmental concern due to the toxic effects of 

heavy metals. Contamination of water is generally caused by industrial activities, acid rain, 

urbanization, and traffic.1 Copper (Cu) is a widespread anthropogenic pollutant of environment, 

and the determination of this metal is the actual problem. It is an essential trace element which is 

found in a variety of cells and tissues in all living organisms. The commended daily allowance of 

copper ranges from 0.4 to 0.6 mg for infants, 1.5 to 2.5 mg for children, and 1.5 to 3.0 mg for 

adults. USEPA states that the maximum allowable contamination level of copper is 1.3 mgL-1 in 

drinking waters. Polymers can also be manufactured in a wide range of physicochemical 

properties (size, porosity, hydrophilicity, etc.), and they are modifiable by inserting various 

ligands into the structure in order to produce specific sorbents.  

In this study, N,N,Nǋ,Nǋ-Tetraethyl diethylene triamine (TEDETA) modified poly styrene-

divinyl benzene (PS-DVB) sorbent proposed for the removal of copper ions from the aqueous 

solutions. Cu ions were determined by an inductively coupled plasma mass spectrometer (ICPï

MS). The batch method is employed, and parameters such as pH, sorption time, sorbent amount 

on sorption, and sorbent capacity are optimized. The sorption kinetics and equilibrium isotherms 

of the removal of Cu ions are also elucidated. The proposed methodology will check via spike 

recovery experiments with water samples. 
 

Keywords: Copper, sorbent, ICP-MS, Solis phase extraction. 
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