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Preface

IHSCICONF2017 is an International Conference on Biology, Chemistry,
Computer Science, Mathematics, and Physics, Take place in Baghdad, Iraq, from
December 13-14, 2017. IHSCICONF 2017 is assisted by the College of education for pure
science — Ibn Al-Haitham \ University of Baghdad and with supporting of the American
Chemical Society (ACS) in Iraq.

IHSCICONF 2017 aimed to distills the most current knowledge on a rapidly
advancing discipline in one conference. Join key researchers and established professionals
in the field of Biology, Chemistry, Computer Science, Mathematics and Physics as they
assess the current state-of-the-art and roadmap crucial areas for future research.

We aimed to build an idea-trading platform for the purpose of encouraging
researcher participating in this event. The papers to be presented at IHSCICONF 2017
address many grand challenges in sciences. The full papers that presented are peer-
reviewed by three expert reviewers.
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Associate Prof. Dr. Saeed S. Al-Alawi
Kingdom of Bahrain

Ph.D. ( Analytical Chemistry ) Strathclyde University

, Glasgow, UK. Dec. 1981

B.Sc. ( Applied Chemistry ) Basreh University, Iraq, 1978
Experience and duty occupied

From 1982 to 2015; Associate professor in College of
Science.

1991-1995 chairman of Chemistry Department, College of
Science, University of Bahrain.

2007 - 2011, Director of Continuous Science Eduction in
College of Science.

1991- 2001, Fonder and Chairman of Bahrain Chemical
Society

1992-2006; organising a series conferences ( Chemistry in
Industry) in collaboration with Armco.

1992 - 2002; Organising and performing a series of Cleaner
Production workshops in Collaboration with UNEP office
in Bahrain.

2002 to 2004: Conducting a series of regional workshop in
Bahrain in Chemical safety and Security in collaboration
with Sandia laboratory in USA.

Since retirement in 2015, I own consultancy company in
Environmental Chemistry.
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Assist. Prof. Dr. Mohammad Mahdi Ahadian
I. R. Iran

Assistant director of Institute for Nanoscience and
Nanotechnoilogy .

Specialization: Surface science, Characterization in nano-

Citations 626 | 446
h-index 15 12
110-index 20 15
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Prof. Dr. Ali H. Reshak
Iraq

Resident in the Czech Republic

Full Professor Dr. Senior Scientist

Qualification: B.Sc, M.Sc, Ph.D Physics, Ph.D Eng

h-index 32 + (web of Science) with 4816 citations

The winner of the Abdul Hameed Shoman Award.

Durham University senior fellow (UK).

Recently have been awarded a Honorary Doctorate of

Engineering from the University of Malaysia Perlis for my

achievements in Sciences and Technology

Present Occupation:

1. Full Professor at West Bohemia University , in Plzen-
Czech Republic

2. Full Professor for Special assignments at University of
Malaysia Perlis- Malaysia ,

3. Professor at Czech Technical University, Faculty of
mechanical Engineering — Prague - Czech Republic,

4. Visiting Professor at Department of Physics and
Astronomy, King Saud University, Saudi Arabia.

5. Editor-In-Chief :Journal of Laser and Optics Advances
Specialized Research- JLOASR
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Prof. Dr. Fuad El Hahj Hassan
France

Lebanese University, Faculty of Sciences, Department of
Physics , Beirut-Lebanon
- Maitrise in Physics (Lebanese University).
- D. E. A “master” Metz University, France.
- PhD thesis in materials sciences at LPLI Institute of
Metz University (France).
- Diploma « TUXEDO Administration and development»
BEA System — Tour Manhattan; Paris la défense-France.
- Diploma « Utilisateur Rational Clearcase (NT) »
Rational University — The development company-
Franced.
- School on: Electronic-structure calculations and their
applications  in  materials  science ICTP  —
INFM/Democritos — ISMO — IUT (Isphahan) 25 April — 6
May 2005.
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Prof. Dr. Ram K. Agarwal
India

received his Ph.D (1980)and D.Sc.(2000) PG Diploma in
Macromolecular Chemistry from Charles University,
Czech Republic in 1981 . He served at Meerut College as
a lecturer in Chemistry from 1969 to 1970 and then were
invited into Lajpat Rai College (Ch. Charan Singh
University, India) as a Senior lecturer to Associate
Professor yet retired in June 2011. He was also an
Associate Professor at University of South Pacific, Suva,
Fiji from 2003 to 2005. In 2008, he became a Professor of
Eritrea Inst. of Technology, Asmara, Eritrea. Up till now,
He has published a total number of 250 works and
supervised 35 Ph.D. students. He has took part in many
international activities held in USA, Czech Republic,
Egypt, Jordan, Qatar, Poland, Thailand, China, Hong
Kong, Korea, Fiji, Bali-Indonesia and Dubai etc. At
present, he is the Editor in Chief of Asian Journal of
Chemistry with his main research interests covering

coordination chemistry and bio-inorganic chemistry
fields.
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Prof. Dr. Suvardhan Kanchi
India
Chemistry

Durban University of Technology - Department of
Chemistry , Durban, South Africa.
Dr. Kanchi is the Research Scientist in fabricating the
bio-sensors for the identification and quantification of
high intensity artificial sweeteners in food stuff’s and
biological samples. He completed his post doctoral
research in Separation and Determination of High
Intensity Artificial Sweeteners (Sucralose, Neotame &
Stevia glycosides with Capillary Electrophoresis and
electrochemical methods (biosensors) in different Food
Stuff’s from Durban University of Technology, Durban,
South Africa. He 1s associated with the Indian Society of
Analytical Scientists (ISAS), India. He is also serving as
the Executive Editor for American Journal of
Phytomedicine and Clinical Therapeutics; EB member
for International Journal of Research in Chemistry and
Environment and many more. He is also having several
reviewer experiences for many articles
Research Interest
Applied Chemistry, Pharmaceutical Research,
Phytomedicine and Clinical Therapeutics,
Environmental Technology and Management.
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Al- Mansour Melia Hotel

Day 1 Wednesday . ) Date Dec. 13, 2017
- . morning Session
Session Main venue Cordoba Hall
9:00 - 10:00 Ceremony of the Conference Opening Session

Al- Mansour Melia Hotel

Day 1 Wednesday Keynote Date Dec. 13, 2017
Session Duration 10:00-11:00 Speakers venue Cordoba Hall
Title Speaker

The contribution of scientific research
toward development and solving the
troubles of the country by
concentrating on applied aspects of
research

Dr. Walid A. GH. Al- Hilli
(Chemistry)

Iraq

Advisor to the Prime Minister

Prof. Dr. Ali H. Reshak

(Physics , Engineering)
Nanotechnology - the New Horizon Iraq

West Bohemia Univ./Czech Rep.
Univ. of Malaysia Perlis/ Malaysia.

Prof. Dr. S. kanchi

(Environmental Chemistry)

India

Durban Univ. of Technology/S. Africa

Biosensors in Food Applications
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Al- Mansour Melia Hotel

Day 1 Wednesday Keynote Date Dec. 13, 2017
Session Duration 11:30-12:00 Speakers venue Cordoba Hall
Title Speaker
Difference Between Normal & Cancer |Prof. Dr. Nabil M. Abdelhamid

Cell (Biochemistry) Egypt
Dean of Pharmacy
College/Kafrelsheikh Univ./Egypt

Antioxidant Activity of Methanolic Prof. Dr. Saeed S. Al-Alawi

Plant Extract & their effect on Fish (Analytical Chemistry)

spoilage prevention Kingdom of Bahrain

Advisor in environmental Chemistry

Al- Mansour Melia Hotel

Day 1 Wednesday Keynote Date Dec. 13, 2017
Session Duration 11:30-12:00 Speakers | venue | Al-Hamraa Hall
Title Speaker
The full potential-linearized Prof. Dr. Fuad Elhaj Hassan
augmented plane wave method within  |(Physics)
Density functional theory France

Lebanese Univ., Fac. of Sciences I,
Dept. of Physics

Recent application of nanotechnology  |Assist. Prof. Dr. Mohammad

in oil and petroleum industry: two M. Ahadian
examples (Surface Science)
I.R. Iran

Inst. of Nanosci. & Nanotech./
Sharif University of Technology
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Al- Mansour Melia Hotel

Day 2 Thursday Date Dec. 14, 2017
Keynote Dept. of Physics
Session Duration 9:00-10:00 Speakers venue Seminar Hall 2
Title Speaker

Chemistry

Designing of Multifunctional
Thiosemicarbazones Derived from
Heterocyclic Compounds and Their
Metal Coordination Compounds in
Biological and Medicinal Inorganic

India

Chemistry

Prof. Dr. Ram K. Agarwal
(Macromolecular Chemistry)

Editor in Chief of Asian Journal of
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Al- Mansour Melia Hotel

Day 1 Wednesday ) Date Dec. 13, 2017
- - Afternoon Session

Session 1biola venue Cordoba 2 Hall

Session Theme Biology
Session Duration (1:00 —2:30) pm.
Session Chair Prof. Dr. Abdulhusaain M. Al-Faisal
Rapporteur Assist. Prof. Dr. Ihsan I. Hussain
Time Code Title Author

Comparative Analysis Of Various
Techniques For Giardia Lamblia
Detection And Association With E~ |Rawaa A. Hussein,

1:00-1:12 ° Coil And Shigella Among Children | Areej A. Hussein
Attending Al-Imamin Al- Kadhimin
Medical City
1-12-1-24 1170 The Role Of Staphylococcus Ghaeda J. Al-Ghizawi,
' ' Haemolyticus In Men Infertility Zahraa K. Jomaa
Antifungal Activity Of Solanum Niger
41 Extract Against Microsporum Canis, ] .
1:24-1:36 252 The Causative Agent OF Ring Worm Yasser M. Al-Qertani
Disease
The Congenital Malformations In Faeza N. Toama,
1:36-1:48 260 \White Pregnant Mice Fetus Induced | Aziz Kh. Hamid,
By Metformin Drug Asmat J. Jameel

Checklists Of Parasites Of Stray |Abdulrahman A. Altae,
Cats Felis Catus L. Of Iraq Abdulrrazzak L. Alrubaie

Study The Seroprevalence Of Viral
2:00-2:12 25 Hepatitis And Hiv Among
Hemodialysis Patients

1:48-2:00 317

Batool M. Mahdi
Inass M. Kamal
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College Of Education For Pure Science (Ibn Al-Haitham)
Day 2 Thursday | Morning Date Dec. 14, 2017
Session 2biolm Session venue Biology Dept. Seminar Hall
Session Theme Biology
Session Duration (10:00 - 11:30) am.
Session Chair Prof. Dr. Hussain A. Dawod
Rapporteur Assist. Prof. Dr. Hanadi S.Abdulsahib
Time | Code(Title Autho
10:00-10:12 226 |Lag Phase And Biomass Mahammed E. Aldefiery,
Determination Of Gopal Reddy
Rhodococcus
Pyridinivorans Gm3 For
Phenal Dearadatinn
10:12-10:24 (110 |Teratogenic Effect Of Levetiracetam Lamyaa H. Alibrahimi,
Drug On The Development Of The Nahla A. Al-Bakri
Kidney In Rat Embryo
10:24-10:36 @47 Effect Of Tamoxifen Citrate Noor K. Kadhim,
Supplement To Smart Medium On Mohammed B. Fakhrildin,
Human Sperm Morphology During In  [Jabir Hameed
Vitro Sperm Activation
10:36-10:48 (73 Seasonal Abundance Of Eggplant Soolaf A.Kathiar,
Leaf Miner Liriomyza Sativae Sawsan K. Flaih,
(Diptera: Agromyzidae) In Hind I. Al Khazraji,
Plastichous Safa K. Ismael
10:48-11:00 51 Assessment Of The Soluble Form Ahmed H. Zwamel,
Of Fas Ligand In Patients With Anam R. Al-Salihi,
Asthenozoospermia And Sabah N. Alwachi
Teratozoospermia.
11:00-11:12 (154 |Comparison Between Procalcitonin Meroj A. Jasem,
And Traditional Blood Biomarkers In  |Ali E. Mahmood,
Diagnosis Of Sepsis In Iraqi Wounded |Ayser I.Mahmood,
Soldiers Mahmood M. Mustafa,
Khalid M. Farhood




IHSCICONF2017

IOP Publishing

IOP Conlf. Series: Journal of Physics: Conf. Series 1003 (2018) 011005

doi:10.1088/1742-6596/1003/1/011005

College Of Education For Pure Science (Ibn Al-Haitham)
Day 2 Wednesday Afternoon Date Dec. 14, 2017
Session 2biola Session venue Biology Dept. Seminar Hall
Session Theme Biology
Session Duration 12:00 - 1:30 pm.
Session Chair Prof. Dr. kadhim M. Al-Somaida‘ee
Rapporteur Lect. Dr. Areej A. Farmann
Time Code Title Author
12:00-12:12 (1 Effects Sprayed Solution Of
Salicylic Asid To Prevent Of Wilt Dina Y. Mohammed
Diseases
12:12-12:24  |188 Influence Of Foliar Application Of  |Wifak A. Al-Kaisy,
Abscisic Acid (Aba) And Vitamin C |Sahar F. Mahadi
Of Some Plant Hormones Of Pea
Pisum Sativum L.
12:24-12:36 216 Determination Of Progesterone, Hazima M. Al-Abassi,
Prolactin, Estradiol, Zinc And Asmaa M. Almohaidi,
Vitamin C In Female Iraqi Patients ~ |Amenah A. Almsawi
With Breast Cancer
12:36-12:48 27 Extraction And Preparation Of Mahmoud A. Alalwani
Pigments From Strelitzia Reginae
Flowers As Sensitizer For Dye-
Sensitized Solar Cell Application
12:48-1:00 109 The Study Of Bacterocin Of Mais E. Ahmed
Pseudomonas Fluorescens And
Citrus Limon Effects On
Propionibacterium Acnes And
Staphylococcus Epidermidis In
Acne Patients
1:00-1:12 224 Antimicrobial Activity Of Some Khetam H. Rasool
Plants Extracts On Bacteria
Isolated From Acne Vulgaris
Patients
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Al- Mansour Melia Hotel
Day 1 Wednesday ) Date Dec. 13, 2017
- Afternoon Session -
Session 1chemla venue Meeting Hall
Session Theme Chemistry
Session Duration (1:00 — 2:30) pm.
Session Chair Prof. Dr. Sarmad B. Dekran
Rapporteur Assist. Prof. Dr. Dhafir T. Ajeel
Time | Code [Title Autho
1:00-1:12 15 Three locally clays as a surfaces for ~ |Saja S. Al-Taweel,
adsorption of cephalexin Sadoon A. Isa,
monohydrate from aqueous Ramzi R. Al-Ani
solution: thermodynamic and
desorption equilibrium
1:12-1:24 184 Preparation and characterization of Obaid H. Abid,
novel 4,5-dihydro-1H-tetrazol Hiba M. Tawfeeq
derivatives via azomethine
compounds Reaction with sodium
azide and evaluation the Biological
Activity of them
1:24-1:36 293 Synthesis and antifungal activity Shaima I. Chyad,
against of Candida species for Bari L. Mohammed,
Some Heterocyclic Compounds
new containing Schiff base or Siham Sh. AL-Salihi
oxazepine or Indolinor imidazo
groups and their spectral
characterization
1:36-1:48 229 Synthesis, spectroscopic Muayed A. Redayan,
characterization, and antibacterial Maha S. Hussein,
evaluation of new Schiff bases bearing| Ashraf T. Lafta
benzimidazole moiety
1:48-2:00 343 Enhance the antioxidant activity For |Raied M. Shakir,
2,4-di-tert-butylephenol by formation |Azhar Ariffin,
hytrocyclic ring at position six Mahmood A. Abdulla
2:00-2:12 13 Partial purification of Leucine Taghreed U. Mohammad
aminopeptidase (LAP) in Acromegalic
Sample of Iragi Patients
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College Of Education For Pure Science (Ibn Al-Haitham)

Day 2 Thursday Morning Date Dec. 14, 2017
Session 2chem1m Session venue Prof. Dr. Fahad Ali Hall
Session Theme Chemistry
Session Duration (10:00 - 11:30) am.

Session Chair

Prof. Dr. Tagieddeen Abdulhadi

Rapporteur Assist. Prof. Dr. Juman A. Nasir
Time | Code [Title Autho
10:00-10:12 291 The FSHR polymorphisms /Aesha Sh. Sh. Baban,

association with polycystic ovary
syndrome in women of Erbil,
Kurdistan in north of Iraq

Sabah H. Korsheed,
Anas Y. Al Hayawi

10:12-10:24 250 Preparation Characterization and Entisar E. AL-Abodi,
Electrical Study of New Polymeric A. Farouk
Mixture (Consist of Three
Polymers) Nanocomposites
10:24-10:36 297 Indirect way for the assay of Bushra B. Qassim,
captopril drug in dosage forms using |Ahmed A. Alwan
1,10-phenanthroline as a selective
spectrophotometric agent
for Fe(Il) via homemade CFIA
/Merging zones technique
10:36-10:48 [135 Heavy metals characteristics of Moutaz A. Al-dabbas,
settled particles of streets dust from Khalid H. Mahdi,
Diwaniyah City- Qadisiyah Raad M. Alkhafaji,
Governorate - Southern Iraq Kawther H. Ohays
10:48-11:00 [160 Fire retardancy assessment of Watheq K. Salih

polypropylene composite filed with
nano clay prepared from Iraqi
bentonite
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College Of Education For Pure Science (Ibn Al-Haitham)
Day 2 Thursday | Morning | Date Dec. 14, 2017
Session | 2chem2m Session | venue Chemistry Dept. Postgraduate Hall
Session Theme Chemistry
Session Duration (10:00 - 11:30) am.
Session Chair Prof. Dr. Jumbid H. Toma
Rapporteur Assist. Prof. Dr. Taghreed U. Mohammed
Time | Code Title Author
10:00-10:12 129 Synthesis, Characterization and Taghreed M. Musa,
thermal study of Some Transition  |Mahmoud N. Al-jibouri,
metal Complexes derived from Bayader F. Abass
Quinoxaline-2,3-dione.
10:12-10:24 123 | Theoretical Treatment, Ameena N. Seewan,
Microwave Synthesis, Zainab Y. Kadhim,
Spectroscopic analysis of new Ahmed A Hadi
Schiff bases derived from 4-
Aminoantipyrene
10:24-10:36 187 Cytotoxic effects of new Muna S. AL-rawi,
synthesis heterocyclic Dhuha F. Hussein,
derivatives of Amoxicillin on Anwar F. Al-Taie,
some cancer cell lines Mohammed M. Al-Halbosiy,
Baraa Abdul-Hameed
10:36-10:48 (333 | Theoretical Investigation for the Omar A. khudair,
Effect of Fuel Quality on Gas Khetam A. Abass,
Turbine Power Plants Noor S. Abed,
Khalid H. Ali,
Saad Abdulaziz,
Ali Chlaib
10:48-11:00 (332 Synthesis and spectral studies of ~ |Amer J. Jarad,
heterocyclic azo dye complexes Ismaeel Y.Majeed ,
with some transition metals Abaas O. Hussein
11:00-11:12 304 Spectrophotometric and Ismail K. Al-Hitti,
Potentiometric Analysis of Omur H. AlOubaydi,
Calcichrome and its complex Saja S. AlSamarra’ay
with Calcium ion .
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Al- Mansour Melia Hotel

Day 1 Thursday Afternoon Date Dec. 14, 2017
Session 2chemla Session venue Prof. Dr. Fahad Ali Hall
Session Theme Chemistry
Session Duration 12:00 - 1:30 pm.
Session Chair Prof. Dr. Ahmed Th. Numan
Rapporteur Assist. Prof. Dr. Bushra H. Ali
Time | Code Title Autho
12:00-12:12 296  |Synthesis, Characterization and Ahmed Th. Numan,
Antimicrobial activity of Mn(ll), Eman M. Atiyah
Co(l1), Ni(I1),Cu(ll), Zn(11) and
Cd(I1) mixed ligand complexes
Schiff base derived from
Trimethoprim drug with 8-Hydroxy
quinolone
12:12-12:24 303  |Synthesis, Characterization and the Wasan M. Alwan
Corrosion Inhibition Study of Two
Schiff Base Ligands Derived From
Urea and Thiourea and Their
Complexes with Cu(I1) and Hg(l1)
lons
12:24-12:36 161 Synthesis, Spectral And Bacterial Lekaa K. Abdul Karim,
Studies Mixed Ligand Complexes of Taghreed H. Al-Noor
Schiff Base Derived from Methyldopa
And Anthranilic Acid With Some
Metal lons
12:36-12:48 196  |Synthesis, Characterization and Jassim S . Sultan,
Antibacterial Activity of 1,4-di[ Salah M. Fezea,
aminomethylene carboxyl] Falih H .Mousa
phenylene (H2L) Complexes
Co(Il), Cu (1), Zn(11) and Cd (I1)
12:48-1:00 227 |Modified unzipping  technique  [Basma H. Al-Tamimi,

Saad B. Farid,
Fadhil A. Ghyad

10
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Al- Mansour Melia Hotel

Day 1 Wednesday Afternoon Date Dec. 13, 2017
Session lcompla Session venue Cordoba 1 Hall
Session Theme Computer Science
Session Duration (1:00 —2:30) pm.
Session Chair Assist. Prof. Dr. Alyaa K. Abdulhussain
Rapporteur Assist. Prof. Dr. Abdullateef A. Hussain
Time | Code Title Autho
1:00-1:12 263 Achieving Real-Time Tracking Haider K. Hoomod, .
Mobile Wireless Sensors Using SE- Sadeem M. Al-Chalabi
KFA
1:12-1:24 288  |A New Heuristic Anonymization Yousra A. S.Aldeen

Technique for Privacy Preserved
Datasets Publication on Cloud

Computing
1:24-1:36 259  [Hide for dynamic encryption text Firas A. Abdullatif,
based on Corner point Alaa A. Abdullatif,

Amna al-saffar
1:36-1:48 269  |Network Performance Analysis Based on [Maan Y. Anad,

Network Simulator NS-2 Naors Y. Anad,
Nawfal A. Zakar
1:48-2:00 279  |[Evaluation Methodology between Hussein M. Ahmed,

Globalization and Localization Features |Razi J. Al-azawi,
Approaches for Skin Cancer Lesions Abbas A. Abdulhameed
Classification

2:00-2:12 265  |Analyzing Study of Path loss Propagation [Haider K. Hoomod,
Models in Wireless Communications at  (Intisar Al-Mejibli,
0.8 GHz Abbas I. Jabboory

11
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Day 2

Thursday Morning Date

Dec. 14, 2017

Session

2complm Session venue Computer Dept. Seminar Hall

Session Theme

Computer Science

Session Duration

(10:00 - 11:30) am.

Session Chair

Assist. Prof. Dr. Jeen J. Estifon

Modified Radial Based Neural Network for
Clustering and Routing Optimal Path in
Wireless Network

Rapporteur Assist. Prof. Dr. Alaa A. Abdullatif
Time | Code Title Author
10:00-10:12 264  |Applying Self-Organizing Map and Haider K. Hoomod,

Tuka K. Jebur

Digital Documents

10:12-10:24 212  Hiding Text in Gray Image Using Ahmed A. Abbass,
Mapping Technique Hussein L. Hussein,
Sinan A. Naji,
Salam Al-aughby,
Jasim H. Lafta
10:24-10:36 80 secure server login by using third party and |Firas A. Abdulatif,
chaotic system Maan zuhiar
10:36-10:48 812 |htormation Hiding In Digital Video Wisam A. Shukur,
Using DCT, DWT and CVT Wathig N. Abdullah,
Luheb K. Qurban
10:48-11:00 [275  |Performance of Case-Based Reasoning Ahmed S. Aljuboori,
Retrieval Using Classification Based on Frans Coenen,
Associations versus Jcolibri and Free Mohammed Nsaif,
CBR: A Further Validation Study David J. Parsons
Fuzzy-Estimation Control for Improvement [Haider K. Hoomod,
11:00-11:12 244  [Microwave Connection for Iraq Electrical  |Mohammed Radi
Grid
11:12-11:24 299  |Using Digital Watermarking To Secure Awad K. Hammoud,

Hatem N. Mohaisen,
Qusay S. Shaker

12
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Day 2 Thursday Afternoon Date Dec. 14, 2017
Session 2compla Session venue Computer Dept. Seminar Hall
Session Theme Computer Science
Session Duration 12:00 - 1:30 pm.
Session Chair Prof. Dr. Ziyad T. Mustafa
Rapporteur Assist. Prof. Dr. Ahmed N. Rasheed
Time | Code Title Autho

12:00-12:12 245  [Transmuted of Rayleigh Distribution Suhad Ahmed,
with Estimation and Application on Zainab Qasim
Noise Signal

12:12-12:24 243  [Fuzzy-Cellular Neural Network for Face [Haider K. Hoomod,
Recognition HCI Authentication Ahmed A. Ali

12:24-12:36 (104  [Intelligent cloud computing security Mazin H. Razuky
using genetic algorithm as a
computational tools

12:36-12:48 56 Comparison of Features Extraction Mohammed A. Hussein,
Algorithms Used in the Diagnosis of Amel H. Abbas
Plant Diseases

12:48-1:00 330  [Medical Image Security Using Methaqg T. Gaata,
Modified Chaos-based Cryptography  [Shahad Th. Abdullatief
Approach

1:00-1:12 157  |New Secure E-mail System Based Haider K. Hoomod,
on Bio-Chaos Key Generation and Arkan M. Radi
Modified AES Algorithm

1:12-1:24 274 |Implementation of 4-way Safaa S. Omran,
Superscalar Hash MIPS Processor Laith F. Jumma
Using FPGA

13
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Al- Mansour Melia Hotel
Day 1 Wednesday Afternoon Date Dec. 13, 2017
Session 1mathla Session Venue Al-Khayam Hall
Session Theme Mathematics
Session Duration (2:00 — 2:30) pm.
Session Chair Assist. Prof. Dr. Ali H. Nasir Alfayadh
Rapporteur Assist. Prof. Dr. Majeed A. Wali
Time | Code [Title Author
1:00-1:12 7 On Direct Theorems For Best Alaa A. Auad,
Polynomial Approximation Rifaat S. AbdulJabbar
1:12-1:24 306  |Generalized Differential Operator On |Abdul Rahman S. Juma,
Bistarlike And Biconvex Functions Mohammed H. Saloomi
Associated By Quasi- Subordination
1:24-1:36 116  |Using Approximation Non-Bayesian |Nadia H. Al-Noor,
Computation WITH Fuzzy Data TO  |Shurooq A.K. Al-Sultany
Estimation Inverse Weibull Parameters
AND Reliability Function
1:36-1:48 72 Finite Element Method with Piecewise Eman A. Hussain,
Linear Function FOR Solving Jamil A. Al-Hawasy,
Nanoscale Inas’ Gaas Quantum Ring  [Lamyaa H. Ali
Structures
1:48-2:00 67 Classical Artinian Module And RelatedMajid M. Abed,
Topics Ghazi F. AL-Sharqi
2:00-2:12 253  |Local Search Heuristic for Multi- Tarig S. Abdulrazaq,
CRITERIA Single Machine Abeer O. Akram
SCHEDULING Problem

14
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Day 2 Thursday Morning Date Dec. 14, 2017
Session | 2mathim Session Venue Prof. Oraibi AlZoba'ee Hall
Session Theme Mathematics
Session Duration (10:00 - 11:30) am.
Session Chair Prof. Dr. Abdurahman H. Majeed
Rapporteur Assist. Prof. Dr. Buthaina N. Shihab
Time Code Title Author
10:00-10:12 307  |Coclosed Rickart Modules Ghaleb A. Hmood
10:12-10:24 |74 Strongly C_11-condition modules and Inaam M. Ali Hadi,
strongly T_11-type modules Farhan D. Shyaa
10:24-10:36 (320  |Application of Weyl Module in the Case |Haitham R. Hassan,
of Two Rows Neeran S. Jasim
10:36-10:48 (90 Weakly coretractable modules Shukur N. Alaeashi,
Inaam M. A. Hadi
10:48-11:00 |66 Action of Groups on The Projective Plane [Emad B. AlZangana
Over The Field GF(41) Saja A. Joudah
11:00-11:12 34 Essentially semismall Quasi-Dedekind Mukdad Q. Hussain
module relative to a module

15
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Reductions For Computing The
Generators In The ISD Method

Day 1 Thuesday Morning Date Dec. 14, 2017
Session 2math2m Session Venue Central Laboratory Hall
Session Theme Mathematics
Session Duration (10:00 — 11:30) am.

Session Chair Prof. Dr. Ra'ed K. Naji

Rapporteur Prof. Abbas N. Salman
Time | Code Title Author
10:00-10:12 82 Connecting On The Lattice Basis Ruma K. Ajeena,

Sanaa K. Kamal

Bayes Estimator And The Maximum
Likelihood Estimator Of The
Reliability Function For Negative
Exponential Distribution

10:12-10:24 |60 Steady State Radial Flow In Alaa K. Jabber,
Anisotropic And Homogenous In Luma N. M. Tawfiq
Confined Aquifers

10:24-10:36 323  |Solved Nth-Order Of Ordinary Eman A. Hussain,
Differential Equations Using Lie Zainab M. Alwan
Group

10:36-10:48 94 Dynamic Of An SIR Model With Saba N. Majeed
Nonlinear Incidence Rate And Regress
Of Treatment

10:48-11:00 319  |Normalization Bernstein Basis AbdulKhaleg O. AlJubory,
For Solving Fractional Fredholm- Shaymaa H. Salih
Integro Differential Equation

11:00-11:12 169 The Comparison Between The Hazim M. Gorgees,

Bushra A. Ali,
Raghad I. Kathum

16
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Types Of Fuzzy Jungck Contractive
Mappings In Hilbert Space

Day 1 Thursday | Afternoon Date Dec. 14, 2017
Session 2mathla Session Venue Prof. Oraibi AlZoba'ee Hall

Session Theme Mathematics

Session Duration 12:00 —1:30 pm.
Session Chair Prof. Dr. Saad N. Ali
Rapporteur Assist. Prof. Dr. Salwa S. Abd
Time | Code Title Author
12:00-12:12 177  |Fuzzy Fixed Point Theorem For Some Buthainah A. Ahmed ,

Manar F. Dheyab

Sobolev Spaces And Their Completeness

12:12-12:24 239  |On Some Results Of Topological Groupoid [Taghreed H. Majeed
12:24-12:36 (325  |Common Fixed Points In Modular Spaces [Salwa S. Abed,
Karrar E. Abdulsada
12:36-12:48 |65 When M-Lindelof Sets Are Mx-Semi Haider J. Ali,
Closed Marwa M. Dahham
12:48-1:00 101  |Analysis On The Cosets Of L-Convex Sets [Nada M. Abbas,
Subgroup Ruma K. Ajeena
1:00-1:12 46 Quasi - Inner Product Spaces Of Quasi- Jawad K. Kalaf

17




IHSCICONF2017

IOP Publishing

IOP Conlf. Series: Journal of Physics: Conf. Series 1003 (2018) 011005

doi:10.1088/1742-6596/1003/1/011005

Al- Mansour Melia Hotel
Day 1 Wednesday ) Date Dec. 13, 2017
- Afternoon Session
Session 1physla venue Al-Hamraa Hall
Session Theme Physics
Session Duration (1:00 —2:30) pm.
Session Chair Prof. Dr. Sameer A. Mekei
Rapporteur Assist. Prof. Dr. Bushra K. Hassun
Time | Code Title Autho
1:00-1:12 08 Fabrication And Study The Effect Abdulkareem D. Ali,
Of The Laser On The Properties Of The [Nihad A. Shafeek
Compound TI12-Xhgxba2-
Ysryca2cu3010+A Superconductor
1:12-1:24 162  [Theoretical Estimation Photons Flow  [Hadi J. Al-Agealy,
Rate Production In Quark_Gluon Hayder H. Hussain,
Interacting At High Energies Saba M. Hussein
1:24-1:36 166  |A New Relation Between Spiral Arm Ismaeel A. AlBaidhany,
Pitch Angles (P) And The Momentum  |Hayfa Gh. Rashid,
Parameter Of The Host Spiral Nadir F.Habubi,
Galaxies Sami S. Chiad
Nidhal N. Jando,
\Wasmaa Jabbar,
1:36-1:48 102  |Wind Turbine Bearing Diagnostics Ali K. Resen,
Based On Vibration Monitoring Faleh H. Mahmood,
Hussein T. Kadhim
1:48-2:00 301  [The Enhancement Of UV Sensor Ali A. A. Mohammed,
Response By Zinc Oxide Nanorods / Suriani A. Bakar,
Reduced Graphene Oxide Akram R. Jabur
2:00-2:12 324 |Corrosion Protection Of Ductile Cast Mustafa A. Rajab,
Iron Under Effect Of Harsh Hussein S. Hassan,
Environments Jasem Kh. Hamad
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Day 2

Thursday

Morning | Date

Dec. 14, 2017

Session

2physlm

Session venue

Prof. Salim Abdulhameed Hall

Session Theme

Physics

Session Duration

(10:00 - 11:30) am.

Session Chair

Prof. Dr. Kareem A. Jasim

Rapporteur Assist. Prof. Dr. Abdulhameed R. Mahdi
Time | Code Ti Autho
10:00-10:12 2 Improved Photoresponse of Porous Silicon{Hiba M. Ali,
Photodetectors By Embedding Titanium  [Sameer A. Mekei,
Oxide Nanoparticles Ahmed N. Abd
10:12-10:24 21 Fabrication And Characterization Bushra K. Hassun,
Study Of Vacuum Evaporated Znte/N- Bushra H. Hussein,
Si Heterojunction Solar Cell Auday H. Shaban
10:24-10:36 |22 Fabrication And Characterization Of Hanan K. Hassun,
AIAS/P-Si Heterojunction Solar Cell Auday H. Shaban,
Ebtisam M. Salman
10:36-10:48 23 Effect Of Aluminum On Characterization [Samir A. Maki,
Of Znte/N-Si Heterojunction Hanan K. Hassun
Photodetector
10:48-11:00 331  |Utilizing Laser-Induced Breakdown Nissan S. Oraibi
Spectroscopy Method to recognize
chemical composition of low-carbon
steel in NH3 (NO)4 material
11:00-11:12 |96 Some Physical Properties Of Polyaniline [Tariq J. Alwan ,
Blends Films Abdulkhalig S. Jabbar
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Day 2 Thursday Morning Date Dec. 14, 2017
Session 2phys2m Session venue Physics Dept. Seminar Hall 2
Session Theme Physics
Session Duration (10:00 — 11:30) am.

Session Chair

Prof. Dr. Aleya A. Shihab

Rapporteur Assist. Prof. Dr. Widad H. Jasim
Time Code Title Autho
10:00-10:12 81 Design And Simulation Of Surface Aseel 1. Mahmood ,

Plasmon Resonance Sensors For
Environmental Monitoring

Rawa Kh. Ibrahim,
Zainab Kh. Ibrahim

10:12-10:24 |69 \Very High Q-Factor Based On G-Shaped [Khalid S. Lateef
Resonator Type Metamaterial Absorber
10:24-10:36 (93 Numerical Simulation Of Endlessly Nadia F. Muhammed,
Single Mode Photonic Crystal Fibers Sudad S. Al-Bassam,
(ESM-12-02) Aseel Ibrahim,
Shehab A. Kahdum
10:36-10:48 [105  [The Effect Of Replaced Recycled Mustafa A. Mahmoud,
Glass On Thermal Conductivity Of Asmaa S. Khalil,
Brittle Materials Ali H. Ressen,
Mohammed K. Jawad,
Ban M. Mozahim
10:48-11:00 139 The Effect Of Fecl3 Additives On Duha M. A. Latif,
The Optical Parameters Of Pva Sami S. Chiad,
Khalid H. Abass,
Nadir F. Habubi ,
Muhssen S. Erhayief ,
Hadi Ahmed Hussin
11:00-11:12 [158  [Enhance Video Film Using Retnix Rasha A. Abtan,

Method

Ali A. D. Al-Zuky,
Anwar H. Al-Saleh,
Haidar J. Mohamad
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Day 2 Thursday Morning Date Dec. 14, 2017
Session 2phys3m Session venue Physics Dept. Seminar Hall 1
Session Theme Physics
Session Duration (10:00 — 11:30) am.
Session Chair Prof. Dr. Khalid H. Mahdi
Rapporteur Assist. Prof. Dr. Aisar J. Ibraheem
Time Code Title Author
10:00-10:12 249 Characterization Of Zno Nanoparticles- |Asama N. Naje,
PVDF Polymer Visible Photoconductive (Omar Adnan
Detector On Silicon And Porous Silicon
10:12-10:24 198  |Synchronization Of Quantum Cascade [Hussein H. Waried

Lasers With Negative Optoelectronic
Feedback

10:24-10:36 173 Measuring Of Non-Linear Properties Of [Samar Y. Aldabagh,
Spatial Light Modulator With Different Sudad S. Ahmed,
\Wavelengths Aseel 1. Mahmood,
Farah G. Khalid
10:36-10:48 (88 Using SAFRAN Software to Assess Mezher A. Gatea,
Radiological Hazards from Dismantling |[Anwar A. Ahmed,
of Tammuz-2 Reactor Core at Al- Saad j. Kadhum,
tuwaitha Nuclear Site Hasan M. Ali,
Abbas H. Muheisn
10:48-11:00 267  [Theoretical Calculation Of The Electron [Enas A. Jawad
Transport Parameters And Energy
Distribution Function For CF31 With
Noble Gases Mixtures Using Monte
Carlo Simulation Program
11:00-11:12 29 Radiological Risk Assessments For Zaidoon H. Ibrahim,

Occupational Exposure At Fuel
Fabrication Facility Al-Tuwaitha Site
Baghdad — Iraq By Using Resrad
Computer Code

Sameera A. Ibrahim,
Marwa K. Mohammed,
Auday H. Shaban,
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Day 2

Thursday

Morning Date

Session

2phys4m

Dec. 14, 2017

Session venue

Chemistry Dept. Hall 4

Session Theme

Physics

Session Duration

(10:00 — 11:30) am.

Session Chair

Prof. Dr. Bashaier M. Saeed

Rapporteur Assist. Prof. Dr. Mustafa K. Jasim
Time Code Title Author
10:00-10:12 225 Detection Of Increasing Of Saadiyah H. Halos

Tropospheric NO2 Over some
Iragi Cities By Using Satellite
Data

10:12-10:24 4 OLIFE: Tight Binding Zainelabideen Y. Mijbil
Transmission Coefficient
Calculation Code
10:24-10:36 |68 Design Of Light Trapping Solar  |Alaa B. Hasan,
Cell System By Using Zemax Sabah A. Husain
Program
10:36-10:48 70 Practical Study For The Properties [Hameed M. Abduljabbar,
Of Hueckel Edge Detection Amal J. hatem,
Operator Inbethaq M. A. AbdulAmeer
10:48-11:00 100 Chaotic Behavior Of The Rossler [Kejeen M. lbrahim,
Model And Its Analysis By Using [Raied K. Jamal,
Bifurcations Of Limit Cycles And |Falah Hasan
Chaotic Attractors
11:00-11:12 167  [Theoretical Evaluations Of Hadi J. Al-Agealy,

Probability Of Photons Yield
Depending On Quantum
Chromodynamics Theory

Mudhafar J. Sahib
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Day 2 Thursday | Afternoon Date Dec. 14, 2017
Session | 2physla Session venue Prof. Salim Abdulhameed Hall
Session Theme Physics
Session Duration 12:00 -1:30 pm.
Session Chair Prof. Dr. Raad H. Majeed
Rapporteur Assist. Prof. Dr. Farouk I. Hussain
Time Code Title Author
12:00-12:12 [138 Urban Energy And Dispersion Nadir F. Habubi ,
Parameters Of Polyvinyl Alcohol Khalid H. Abass ,
Thin Films Doped With Fe Chiad S. Sami ,

Duha M. A. Latif,
Jandow N. Nidhal ,
Ismaeel Al-Baidhany

12:12-12:24 [182 The Role Of Tin Oxide Concentration On|Bushra A. Hasan ,
The Structural, Morphology And Optical |Rusul M. Abdallah
Properties Of In203:Sno2 Thin Films

12:24-12:36 (327 Doping And Annealing Effect On Auday H. Shaban,
Evaporation Of Zno Thin Films Sameer A. Mekei ,
Shahd A. Hussain
12:36-12:48 210 Study Of The Effect Of Lina M. Haider,
Electromagnetic Fields On Indoor And  [Najlaa R. Shareef,
Outdoor Radon Concentrations Hasssan H. Darwoysh,

Hazim L. Mansour

12:48-1:00 215 Effect Of Nanoparticle Size Of Tio2 Falah H. Ali,
And Additive Materials To Improve Dheyaa B. Alwan
Dye Sensitized Solar Cells Efficiency

1:00-1:12 8 Study Of Vegetation Cover Distribution [Taghreed A. H. Naji
Using DVI, PVI And WDV Indices
\With 2D-Space Plot
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Day 2 Thursday | Afternoon Date Dec. 14, 2017
Session 2phys2a Session venue Physics Dept. Seminar Hall 2
Session Theme Physics
Session Duration 12:00 -1:30 pm.
Session Chair Prof. Dr. Nadir F. Habubi
Rapporteur Assist. Prof. Dr. Alaa B. Hasan
Time Code Title Author
12:00-12:12 172 Preparing And Study The Effects |Abdulhameed R. Mahdi,
Of Composite Coatings In Mohammed A. Yaseen
Protection Of Qil Pipes From The
Risk Of Corrosion That Resulting
From The Water Associated With
Petroleum Products.
12:12-12:24 1189 Recycling The Construction And  |Mohammad T. Hamza,
Demolition Waste To Produce Awham M. Hameed
Polymer Concrete
12:24-12:36 214 Study The Effect Of Flow Rate On |Akram R. Jabur,
Some Physical Properties Of Manar A. Najim,
Different Polymeric Solutions Shereen A. Abdurahman
12:36-12:48 230 The Effect Of MWCNT On Tagreed M. Alsaadi,
Some Physical Properties Of Suad H. Aleabi,
Epoxy Matrix Entisar E. Al-Obodi,
Hadeel A. J. Abbas
12:48-1:00 235 Carbon Nanotubes /Conduct Estabraq T. Abdullaha,
Polymer Nanocomposites For /Abdulsattar G. Enadb,
Electronic Devices Mohammed G. Hamed
1:00-1:12 285 Mathematical Calculations Of Heat Mohammed Sh. Essa,
Transfer For The CNC Deposition [Bahaa T. Chiad,
Platform Based On Chemical Khalil A. Hussein
Thermal Method
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Day 2 Thursday | Afternoon Date Dec. 14, 2017
Session 2phys3a Session venue Physics Dept. Seminar Hall 1
Session Theme Physics
Session Duration 12:00 -1:30 pm.
Session Chair Prof. Dr. Harith I. Jaafar
Rapporteur Assist. Prof. Dr. Hameed M. Abduljabbar
Time Code Title Author

12:00-12:12 31 Computation Of Hazard Indices And Hassan A. Ammer,
Age Group Parameters Of Powder Milk [Nada F. Kadhim,
Consumed In Iraq Mahmood S. Karim

12:12-12:24 {121  |Arriving A Characteristic Formula To  [Raad H. Majeed,
Deducing The Energy Of The Heaviest |Osamah N. Oudah
Particles Producing From The Controlled
Thermonuclear Fusion Reactions

12:24-12:36 (181  Design Of Charged Particle Of Lens Ali H. Hassan,
Using An Analytical Potential Formula |Mohammed J. Yaseen,
Saadi R. Abbas

12:36-12:48  [191 Interraction Of(O,Ar)lons With (Prostat) Bashair M. Saied,

As Approach Of Cancer Therapy Saad N. Yaacoub
12:48-1:00 302 Radon Concentration And Dose Iman T. Al-Alawy,
Assessment In Well Water Samples Ageel A. Hasan
From Karbala Governorate Of Iraq
1:00-1:12 240 Effect Of Electrical Current Auns Q. Alneami,
Stimulation On Pseudomonas Eman Gh. Khalil,
Aeruginosa Growth Rana A. Mohsien

Ali F. Abdulkareem
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Day 2 Thursday Afternoon Date Dec. 14, 2017
Session 2physda Session venue Chemistry Dept. Hall 4
Session Theme Physics
Session Duration 12:00 -1:30 pm.
Session Chair Prof. Dr. Hazim L. Mansour
Rapporteur Assist. Prof. Dr. Hadi J. Mojebil
Time Code Title Author

12:00-12:12 124 Structural And Optical Properties Of [Maryam M. Khlewee,
Colloidal Inzno Nps Prepared By Khawla S. Khashan
Laser Ablation In Liquid

12:12-12:24 130 Multispectral And Panchromatic Used |[Salama S. Salman ,
Enhancement Resolution And Study |Wafaa A. Abbas
Effective Enhancement On Supervised
Classification Landcover

12:24-12:36 131 Hiding Information Using Different |Ahlam Majead ,

Lighting Color Images Salema Sultan,
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Antimicrobial Effect of Lactobacillus as a Probiotic |lsraa |. Khalil,
294  |lIsolated from Yoghurt Products Against Suhail J. Fadihl,
Staphylococcus aureus and Escherichia.coli Haifaa H. Ali
Determain kind and concentration of Heliotropium
. . ; A. J. Abdlrhmaan,
suaveolens, Plantago major and Silybum marianum
295 . . . I. A. Abdul Raheem ,
plants ingredients and its effect on some plant
4 X R. H. Latef
pathogenic fungi
College Of Education For Pure Science (Ibn Al-Haitham)
Day 2 Thursday Date Dec. 14, 2017
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Detection of tox A gene in Pgegdomonas aeruginosa oo 1A Al-Shwaikh,
54 |that isolates from different clinical cases by using Abb .
PCR. as F. Alornaaouti
Effect of sesame oil on lipid profile and liver
134 |enzymes of inmale  albino rats treated with Rashaa F. Abdul-Lattif
Carbone tetrachloride (CCl4)
First Record of Trichodina magna Van As and
186 Basson, 1989 (Ciliophora: Trichodinidae) from Gills |Kefah N. Abdul-Ameer,
of Blue Tilapia Oreochromis aureus (Steindachner, |Fatima Kh. Atwan
1864) in Iraq
Investigate of the ability of Cronobacter sakazakii Luma A. H. Zwein,
289 |isolated from clinical samples of children under two |Tharieyt A. Motlag,
years to induce swimming, swarming and biofilm Mohamed mousa
Intisar H. Alj,
Pathological and immunological study on infection | Majid S. Jabir,
316 |with Escherichia coli in male BALB/c mice Hanady S.A. Al-Shmgani ,
Ghassan M. Sulaiman ,
Ali H. Sadoon
The effect of Larinus maculates F. cocoon aqueous | Zainab Thamer Alasady;
321 |extract in some Immunological Aspects of male Hanady Salim Abd Alsaheb;
albino mice Muna Shukri Mahmod Jwad
Seroprevalence of Toxoplasmosis Antibodies among Sarah A. Saeed
326 |Diabetes Mellitus Type 2 Patients and Assessment ' -
. Israa K. Al-Aubaidi
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Synthesis and antifungal activity against of Candida
species for Some Heterocyclic Compounds new
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groups and their spectral characterization
Cardiovascular Risk Assessement In Osteoporotic
223 |Patients Using Osteoprotegerin As A Reliable Predictive
Biochemical Marker
Use of Acidic Hydrolysis and Diazocoupling Reaction for
144 | Spectrophotometric Determination of Furosemide in
Urine and pharmaceutical Formulation.

New Indirect Spectrophotometric Method for

Shaima I. chyad AL-khazraji,
Bari L. Mohammed ,
Siham Sh. AL-Salihi

293

Noora W. Rasheed,
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Hawraa Ali,
Sumayha muhammed
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Effect of radial magnetic field and heat transfer as
6 well as mass transfer on peristaltic transport of
Jeffrey fluid in curved channel.

Tamara Sh. Ahmed,
Ahmed M. Abdulhadi

Mukdad Q. Hussain,
Marrwa A. Salih
Narjis. A. Dawood
Suaad G. Gasim &
Estimate the Rate of Contamination in Soil for Luma N. M. Tawfiq,
Displaced Persons Camp Using Interpolation Method | Israa N. Abood

Samy M. Mostafa,
Fatema F. Kareem
Estimate the Effect of Rainwaters in Contaminated Luma N. M. Tawfiq,
Soil by Using Simulink Technique Mohammed A. Hassan
Estimate the Concentration of Heavy Metals in soil Farah. F. Ghazi

for Al- Zafaraniyah City By Using Neural Network Y
Different Estimation Methods for System Reliability
87 |in Multi-Components Stress-Strength Model:
Exponentiated Weibull Distribution

Comparison between Nonlinear Least Squares

32 |Characterizations of p-Hollow-Lifting Modules

43 |ON CONTRACTIBLE J-SPACES

44

55  |Intuitionistic fuzzy n-fold KU-ideal of KU-algebra

63

64

Abbas N. Salman,
Fatima Hadi

114 Method and Maximum A Posteriori Method Mustafa M. Kazem
Abbas N. Salman,
141 On Estimating the Survival Function for the Patients |btehal H. Farhan,
Suffer From the Lung Cancer Disease Maymona M. Ameen,
Adel A. Hussein
150 The RSA Algorithm and Diffie-Hellman key Faez Ali AL-Maamori,

exchange with A generated function of primes Mazin S. Rasheed
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Using simulation technique to overcome the multi- .
151 | collinearity problem for estimating fuzzy linear HaZ|_m M. Go_rgees,
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Distribution Based on Monte Carlo Simulation Taha A. Taha
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3 The Effects of micro Aluminum fillers In Epoxy resin on the |Kareem A. Jasim,
thermal conductivity Rihab Nasser Fadhil
11 The Effect of Oxygen Flow on the Transition Temperature of |Kareem A. Jasim,
Hg0.75Pb0.25Sr2-yBayCa2Cu308+ § Superconductors Raghad S. Al- Khafaji
Study The Electron Transport Coefficients for Ar, 0, and Dhuha S. Abdul_majeed,
30 Their Mixtures By Using EEDF Program Bushra J. Hussein,
y g g Mustafa K. Jassim
40 Experimental study of some shielding parameters for Ahmed F. Mkhaiber,
composite shields Abdulraheem Dheyaa
Antibacterial Activity Of ternary semiconductor compounds Alia A. Shehab,
. ! . X Suha. A. Fadaam,
48 | AgInSe2 Nanoparticles Synthesized by Simple Chemical
Method Ahmed N. Abd,
Mohamed H. Mustafa
The partial substitution of copper with nickel oxide on the Kareem A. Jasim,
49  |Structural and electrical properties of Laheeb A. Mohammed
HgBa,Ca,Cu;_,Ni,Og, s Superconducting compound
. . Nidhal M. Abdul-Ameer,
79 :_hsoi'g)g?mescence Spectra From The Direct Energy Gap of Moafak C. Abdulrida,
Shatha M. Abdul-Hakeem
91 :\a/llse;ssure of Backscatter for small particles of atmosphere by Mariam M. Abud
Roaa Adil abbas,
112 |Synthesis and characterization of porous silicon gas sensors | Alwan M. Alwan,
Zainab T. Abdulhamied
Hadi J. Al-agealy,
Mohsin A. Hassooni ,
195 Theoretical discussion of Electron Transport rate constant at |Burhan R. Alshafaay,
TCNQ / Ge and TiO2 System Ahmed M. Ashwiekh ,
Abbas K. Sadoon,
Raad H. Majeed,
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156 Repeatability and Reversibility of the Humidity Sensor Based |Suaad S. Hindal,
on Photonic Crystal Fiber Interferometer Hanan J. Taher
Estimation of geometrical shapes of mass-formed nuclei Sameera A. Ebrahiem,

192 | (A=102-178) from the calculation of deformation parameters |Haider A. Zghaier
for two elements (Sn & Ybh)

La+3 effectiveness replacement on the ferrite material Faroud 1. Hussain

231 |(CugyZng4sla,Fe,_,04) on the structural and electrical gl nu '

: Rusul A. Najem
and magnetic features
Partial substitution of Zn Effects on the Structural and Noor S. Abed_,
. . . Sabah J. Fathi,

236 |Electrical Properties of High Temperature Kareem A. Jassim
Hg0.95Ag0.05Ba2Ca2Cu308+6 Superconductors Shatha H. Mahdi
Investigation of Corrosion Protection in Oil Mineral Abdulhameed R. Al-

254 Reservoirs by Nanocomposites Used as Coating Layers Sarraf,

y P gLay S A Al-Saaidi

258 Strgctural properties difference between two types of PE May A.S. Mohammed
subjected to heat treatment
Evaluation of the Epoxy/Antimony Trioxide Nanocomposites B. M. Dhgyaal,

266 as Flame Retardant W H Jassim,

N A Hameed2
Effect of time variation on coating characteristic of Ti-6Al-
271 4V alloy coated with TiO2 by dip coating method Shaymaa H. Aneed
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Abstract.The current search aimed to detective the effect of sprayed solution of salicylic
acid on plant and leaves of sweet green pepper (Capsicum annuum) for control the
pathogen Fussarium oxysporium compering with control plant and leaves.Results
indicated that, the spray of salicylic acid at concentration 0.5 g/L is effecting the fungal
infection through prevent transport fungus F. oxysporum to the neighboring green pepper
plant. The number of dead green pepper plant after sprayed with solution of salicylic acid
and only water they were (4, 6, and 3) (8, 9, and 10) respectively. While the experimental
infection of green pepper leaves after inoculated the fungus as local spot by scorching
small spots of these leaves with the aid of hot nail. These spots were then exposed to the
0.5 g/L aqueous solution salicylic acid before and after the inoculation of the fungus. The
spray of salicylic acid before 24 and 48 hour prevent the development of disease and
make a good protection of the mention leaves from infection with this fungus, the
diameter of leaves lesion (1,1.5 cm) respectively. while the ability of fungus to grow after
24 and 48 hours from salicylic acid treatment was markedly reduce as compared with
control, such treatment show slow growth of pathogen infect.

Key words: Biological control, Fusarium wilts, Salicylic acid (SA)
1.Introduction

Fusarium wilt is widespread, which considered one of the most important plant
disease[1] caused by many forms of the soil-inhabiting pathogenic fungus such as Fusarium
oxysporum which belongs to class Hyphomycetes [1,2,3] consider one of the most important soil-
borne plant pathogen (saprophyte ). Fusarium wilt, which is also called “yellows”. This self-
explanatory name indicates the major symptom of the disease [2,3,4]. A deadly vascular wilting
syndrome in plants around the world. importance disease, which is particularly severe in countries
with warm climate [5,6].

Different managements were used to control this disease [7,8,9]. Unfortunately, most these
managements have side effect due to the development of resistant strains of pathogens against
various chemical fungicides [ 10,11,12].

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
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Salicylic acid is monohydroxybenzoic acid [13]. It is a natural phenolic compound from White
willow (Salix alba), that affects a variety of biochemical and molecular events associated with
induction of disease resistance [14,15,16].That the phenolic compounds present fungitoxic,
antibacterial and anti virotical activities [16,17,18].

2. Materials & Methods

2.1. Fungi Isolates & Preparation.

F. oxysporum was obtained from my pervious study [19]. For preparation fungal inoculum, the
isolates of (F. oxysporum) Figure (1) were grown on potato dextrose agar (PDA) for 72 hr. at 2 +
28°C. The inoculum was prepared by flooding the surface of the one agar with10 ml of sterile
distilled water and scraping the sporulated aerial mycelium with a loop. The suspensions obtained
were used as inoculum in these experiments.

2.2. Plant Preparation.

One and two month old plants of sweet green pepper (C. annuum) grown in a row (Cork box),
using Peat moss (which sterile by use autoclave at 121 o C for 1 hr. and steam pressure at 15
pound/inch2).

2.3. Preparation Solution of Salicylic acid.
Plants of sweet green pepper (C. annuum) were sprayed with solution of salicylic acid at
concentration 0.5 gm /L.

2.4 Effect of SA to prevent transport fungus F. oxysporium to plant of sweet green pepper grown
in line.

The plant was placed in cork box (90 X 60 cm) contain sterile Peat moss and grown in a row
(one after each other), spray the lift line with solution of salicylic acid at concentration 0.5 gm /L,
while the right line spray with water only as control treatment. The plant leaved for 24 hr., and
then placing inoculum at the converging end of the plant rows. Three replications were made.
Kept the treatment in Greenhouse conditions for 2 weeks with irrigation from time to time. In
addition to that, record all note about symptom and disease development with count of dead plant
'figure 2'.

2.5 Effect spray SA on Green pepper leaves before and after inoculum with pathogen F.
oxysporium

Two month old plants of sweet green pepper (C.annuum) scorching a small spots of their leaves
with the aid of hot nail. These spots were then spray with 0.5 g/L aqueous solution salicylic acid
before and after 24 and 48hr. from inoculated with two drops of inoculum fungus F. oxysporium
as local spot. Kept the treatments in greenhouse conditions for 10 days with irrigation from time
to time.

3. Result & Discussion

When one-month plant of sweet green pepper grown in a row (in a pot) were sprayed with 0.5
g/L solution of salicylic acid the fungal inoculum was placed beside the first plant in the raw. The
infection spread in a row slowly to the neighboring plants, whereas in the untreated row the
infection spread much faster to the neighboring plant Figure (2A). After one week from inoculum
with pathogen (F. oxysporum), were appear on most plants that spray with water only, first
noticed on the lower (older) leaves causing the foliage to wilt and turn yellow Figure (2B).


https://en.wikipedia.org/wiki/Monohydroxybenzoic_acid
https://en.wikipedia.org/wiki/Salix_alba
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Other disease symptoms which include: vein clearing and leaf epinasty, followed by
stunting, the lower leaves, successive, yellowing, progressive wilting, defoliation and, finally,
death of the plant [20,21]. While, symptoms on root include: weakly, brownish primary and
secondary root [21, 22, 23,24] as see in 'figure 3'. Disease fungi (F. oxysporum) enter through the
roots and interfere with the water conducting vessels of the plant. As the infection spreads up into
the stems and leaves it restricts water flow causing the foliage to wilt and turn yellow [20, 22, 23,
24, 25] as see in 'Figure 3'.

'Figure 4' showed the number of dead green pepper plant after sprayed solution of salicylic
acid at 0.5 g/L per each replication. They were: (4, 6, and 3). While showed the number of dead
green pepper plant after sprayed with only water, they were: (8, 9, and 10).

Data in 'figure 5' reveal that the leaves of sweet green pepper (C. annuum) which treatment
with (SA) either before 24 or 48 hr. from inoculum with pathogen (F. oxysporum) that reduction
of the disease lesion comparing with control .SA prevent growth of the pathogen completely from
the first day of treatment and did not show any symptom disease in local spot figure (6). Salicylic
acid reduces and prevent growth the pathogen through prevent the metabolism activity of fungus.
In addition, the period time before inoculum with pathogen was enough to induced resistance
against many necrotic or systemic fungal pathogens in leaves of plants [33]. While the diameter
of leaves lesion which spray with (SA) either after 24 or 48 hr. from inoculum with F. oxysporum
were (1,1.5 cm) respectively as seen in 'figure 5'. leaves lesion of sweet green pepper show slow
growth of the pathogen and then stopped completely in sixth day as see in 'figure 5°. Growth
was observed in the control leaves, the happen development of lesion to success infection after
sixth day from start the treatment. There increase in lesion diameter was (2.2 cm). Symptom
disease as the following characteristic: brownish soft lesion and start the leaves turn yellow,
'figure 6'.

Figure 1. F. oxysporium under light

microscope 40X show the mycelium

and conidia (note macroconidia and
microconidia )

After 2 week 1

e

Figure 2. One month old plants of sweet green pepper (C. annuum) grown in a row, inoculum
with pathogen (F. oxysporum),
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AS = Spray the lift line with solution of salicylic acid at concentration 0.5 gm /L.
C = Spray the right line with water only.

Figure 3. Root plants of sweet green pepper (C. annuum), inoculum with pathogen (F.
OXySporum).

A= Spray with solution of salicylic acid.
B= Spray with water only (note the soft rot root with brownish).

12

—— L
eg=Control ‘ 8
i SA 6

dead plants

3 2 1
Replication

Figure 4. Number of dead green pepper plants.

SA = Spray with solution of salicylic acid and inoculum with pathogen (F. oxysporum).
Control = Spray with only water and inoculum with pathogen (F. oxysporum).
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Figure 5. Show the diameter of lesion (cm) by pathogen (F.oxysporum) in days.
A = Green pepper leaves inoculum with pathogen after 24hr. spray with (SA).
B = Green pepper leaves inoculum with pathogen after 48 hr. spray with (SA).
C = Green pepper leaves inoculum with pathogen before 24hr. spray with (SA).
D = Green pepper leaves inoculum with pathogen before 48hr. spray with (SA).
E = Inoculum with F. oxysporium only (control -).

Figure 6. Green pepper leaves with a small spots.
a = Spray SA after 24 hr. inoculum with F. oxysporium.
b = Spray SA after 48 hr. inoculum with F. oxysporium.
¢ = Spray SA before 24 hr. inoculum with F. oxysporium.
d = Spray SA before 48 hr. inoculum with F. oxysporium.
e = Spray with water only (control +).
f = Inoculum with F. oxysporium only (control -).

Fariduddin et al., [34] reported that exogenous application of salicylic acid enhanced the
net photosynthetic rate, Co2 assimilation and water use efficiency in Brassica juncea. Salicylic
acid (2-hydroxybenzoic acid) consider as endogenous and exogenous elicitor, plays a crucial role
in plant growth and development, and serves as an endogenous signal to activate certain immune
responses and to establish disease resistance [14,16,18] by induction processes of systemic
acquired resistance (SAR) [26,27]. Various defense-related stimuli have been shown to trigger
enhanced SA levels in local and systemic plant tissues. Exogenous application of SA can stimulate
particular enzymes catalyzing biosynthetic reactions to produce defense compounds [28,29 |, and
induce reactive oxygen intermediates (ROI) production, pathogenesis-related (PR) gene
expression and immunity against various pathogens with bio trophic or hemi bio trophic lifestyles
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[29,30,31] .In another words, it's can be affirmed that SA acts in two ways, by inducing resistance
in sweet green pepper, and also by the fungitoxic action on the pathogen [30,31,32]. SA is known
as an antioxidant compound which is involved in prohibition of the activity of reactive oxygen
species.
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Abstract. Patients with chronic renal failure (CRF) were on maintenance invasive haemodialysis
(HD) procedure This procedure by itself affects immunity of the patients and became more
susceptible to viral infections to investigate the occurrence of HBV HCV and HIV infections in
patients with hemodialysis A retrospective study of 430 end stage renal failure patients referred
to hemodialysis department at Al-Kindy Teaching Hospital Baghdadlraq from January 2015 to
January 2017 Patients were investigated for HBSAg using enzymelabeled antigen test
(ForesightElAUSA ) HCV Abs (IgG) specific immunoglobulin using a HCV enzymelabeled
antigen test (ForesightEIA USA) and anti HIV Abs (IgG) using enzymelabeled antigen test
(ForesightEIA USA). The frequency of HBYV infection in the first year was not significant
between males (111%) and females (000%) (P= 0295). About HCV also there are no significant
differences between males (1263%) and females (931%) (P=0347) After one year of follow up
the frequencies of HBV and HCV were not significant between two sexes. Additionally no any
one of the patients had HIV infection. This study brings a light on that HBV and HCV were
having the same frequencies in both genders and lower occurrence with time Furthermore HIV
was not detected in those patients.

Key words virus, haemodialysis, infection.

1 Introduction

One of the treatments of chronic renal failure (CRF) is maintenance invasive hemodialysis (HD)
procedure This procedure by itself affects innate immunity like changes in chemotactic factor for
leukocytes phagocytic function of neutrophils and monocytes and natural killer cell (1, 2 and 3)
Moreover adaptive immunity is affected for example defect in proliferation of T lymphocytes and down
regulation of phosphorylation pathways of lymphocytes (4, 5 and 6) Therefore HD patients are more
susceptible to blood born viral infection like hepatitis B virus (HBV) hepatitis C virus (HCV) and
Human immunodeficiency virus (HIV) due to disturbance in immune system (7).

Infection with these viruses is the main reason of morbidity in HD patients However precautions'
must be taken to prevent disseminations of viruses in the unit like available treatments and vaccines (8)
In USA after acquiring viruses like HBV in HD patients 60% of them become chronic carriers while in
the general population was 5% of them became chronic carrier (9) A study showed that chronic HBV
infection had a relation with mortality (10) Additionally there are 170 million hepatitis C virus carriers
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worldwide and one of the risk group is HD patients and the risk of death was 157 times more than
others in association with liver cirrhosis and hepatocellular carcinoma (1112).

Subsequently infection of liver with viruses was fatal for patients on HD and constitutes 19% of all
deaths (13) Additional virus that is important in HD patients is HIV The prognosis of this virus was
changed significantly due to administration of Highly Active AntiRetroviral Therapy (HAART) stage
of HIV disease at time of dialysis start and T helper (CD4+) lymphocyte count (14, 15 and 16).

The goal of the present study is to investigate the occurrence of viral infection like HBV HCV and
HIV in patients with the end stage renal failure on hemodialysis.

2 Patients and methods

A retrospective study of 430 end stage renal failure patients referred to hemodialysis unit of Al-Kindy
Teaching Hospital Baghdad Iraq from January 2015 to January 2017 All patients were subject to the
process of hemodialysis

Hemodialysis patients were a case for the study if their serum tested positive for HBV HCV and HIV
in contrast the patients receiving hemodialysis were considered as a control if their serum tested negative
for those three viruses for every case one age and gendermatched control receiving haemodialysis was
selected.

The Broad of Medical Ethics has been approved for these patients and accepted their review of Al-
Kindy College of Medicine and Al-Kindy Teaching Hospital The knowledgeable permission was
obtained from patients Data collected from both groups including demographic information age sex
marital status occupation residential status onset of renal failure and hemodialysis history.

Serological testing A 430 patients were investigated for HBsAg using enzymelabeled antigen test
(ForesightElAUSA) HCV Abs (IgG) specific immunoglobulin using a HCV enzymelabeled antigen test
(ForesightElIAUSA) and anti HIV Abs (1gG) using enzymelabeled antigen test (ForesightEIA USA)
The principle for detection antibodies in the serum are illustrated as follows using leaflet Kit.

The microwells are coated with Ags then the serum will be added that contains Abs lead to formation
a complex After incubation washing was done and enzyme conjugated with Abs was added After
incubation and washing were done substrate A and B were added The color was formed and the reaction
was stopped by sulfuric acid The results were interpreted after reading with micro plate reader at 450nm
within 30 minutes Samples with optical density below the cutoff were recorded as negative those with
optical densities (< 10% > 10%) of the cutoff were equivocal and all others were positive The sample
was retested when the absorbance was within 10% of the cutoff level.

Statistical analysis
e Data were analyzed statistically using
e Descriptive statistics frequencies mean and standard deviation
o Inferential statistics Chisquare tests and fisher exact test
All of these were done using Mini Tab statistical software program 1320 A P value < 005 was
considered to be significant

3 Results

A total of 430 patients with chronic kidney disease (renal failure) were on hemodialysis during the
study period The proportion of males 269 (6255%) was more than that of female 161(3744%). Their
ages ranged from 16 to 76 years (median=35) (312 £080). The frequency of HBV infection in the first
year was not significant between males (111%) and females (000%) (P= 295) as shown in Table 1.
About HCV also there is no a significant difference between males (1263%) and females
(931%)(P=0347). After one year of follow up the frequency of HBV and HCV was also not significant
between two sexes as was reported in (Table 2) HIV was not affecting any of HD patients There was a
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significant reduce in the frequency of infection with HCV while occurrence of HBV was not changed

(Table3).

Tablel Frequency of viral infection in patients in the first year of hemodialysis

HD Pgt'lents HD Patients HD Pfit_|ents HD Patients
positive negative for the positive negative for the
for the ° viruses for the ’ viruses
Viral markers viruses viruses P value
Males Females
males females
0, 0,
No % No % No % No %
HBsAg 3 111 266 9888 0 0 161 100 0295*
AN HCVADS 5/ 1063 235 8736 15 931 146 9068 0347*
Anti HIV Abs 0 0 0 0 0 0 0 0

Not significant

Table 2 Frequency of viral infection in patients in the second year of haemodialysis

HD Patients

HD Patients

positive HD Patients positive HD Patients
for the negatl_ve for the for the negatl_ve for
Viral markers viruses viruses Viruses the viruses 5 value
Males Females
males females
9 0
No % No % No % No %
HEsAg 0 0 269 100 0 0 161 100 100*
Anti HCV Abs 15 557 054 9442 o 5o > o o0
Anti HIV Abs 0 0 0 0 0 . . .

Not significant

Table 3 Comparison of viral infection in hemodialysis patients in two years of follow up

HD Patients positive

HD Patients positive for the

. for the viruses viruses
Viral markers 2015 2016 P value
No % No %
HBsAg 3 0697 0 0 0248*
Anti HCV Abs 49 1139 24 558 0002
Anti HIV Abs 0 0 0 0

Not significant
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4 Discussion

Chronic renal failure patients receiving hemodialysis are often acquiring blood borne viral infection
over their long treatment period like HBY HCV and HIV. In our study HD patients had HBV and HCV
infection and after follow them the percentage of HBV decreased Additionally HCV still in the same
percentage. There was no significant difference regarding gender in the frequency of these viruses. There
was a significant reduce in the frequency of infection with HCV table3 with time. A study done in
Canada demonstrated that two patients (08%) were positive for HBsAg and 9 (38%) had viral HB DNA
by PCR (17). This is in agreement with our study (11%) in 2015 and then (00%) in 2016, therefore, the
molecular investigation that detects HBVDNA using nested PCR is helpful for patients with antiHB
core Ab positive negative for HBsAg and antiHBs Abs (18). It is recommended to analayze HBVDNA
annually and biopsy from liver (19) Additional study done in Madhav Nagar city reported that the
frequency of HBV and HCV infections in HD patients was 152% and 111% respectively (20, 21). In
India the occurrences of HBV were 34% to 42% which is higher than found in our study (22, 23). The
lower occurrence of HBV in this study may be caused by sample size method used for detection the
virus less blood transfusion and blood products for the patients and screening of blood for bloodborne
viral infections before transfusion. The availability of erythropoietin leads to lowering blood transfusion
times to the patients. The only three patients with HBsAg positive were treated and recover from the
disease Consequently HBV did not detect after one year of follow Management patients with HBV
vaccine separation of infected patient on separate machine and habitual surveillance for HBV infected
patients in the hospitals leads to lower rates of infection with HBV.

Regarding the frequency of HCV infection was higher than HBV in our study while other studies
reported less prevalence of HCV infection in HD patients like Spain (24) and Brazil (25). This may be
due to sample size method of detection and screening blood for antibodies against HCV with control
measures in hospitals Double infection with two viruses (HBV and HCV) in same patient were not
detected in our study while in other studies were 44 %( 26, 27). The lower number of the patients who
were positive for anti HCV after one year of follow-up was due to their deaths.

About HIV infection there were no cases of this virus in HD patients in our study due to control
measures of this disease. The prevalence of this virus varies in different countries depending on district
of the countries (28, 29) Within USA about 1% 0f HD patients had HIV due to HIV associated
nephropathy (30) HD patients should be investigated by ELISA Western blot and serum HIVRNA for
positive cases. The prognosis of HIV infected HD patients has considerably better by using Highly
Active AntiRetroviral Therapy (HAART)(31) stage of HIV disease at initiation of dialysis (32) and The
CD4+T helper count (33) Infections with these viruses are important cause of death following
cardiovascular diseases in HD patients Thus many safety measures must do to limit the dissemination
of these viruses (34) There is a need for treatment of HCV endstage renal disease patients and sustained
systematic immunization campaigns for HBV infection (35) Investigating hemodialysis patients for
antiHBc is important to show latent HBV infection (36) Thus early vaccination and better nutritional
conditions improves antiHBV response (37).

5 Conclusions
This study brings a light on that HBV and HCV infections were in the same in both genders though
less common with time HIV was not detected in HD patients.
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2Plant Protection Department, College of Agriculture, University of Baghdad

Abstract. The eggplant Solanum melongena L. crop is attacked by one of the most common
pests which is the leafminer Liriomyza sativae (Blanchard, 1938); therefore, this investigation
was conducted to study the seasonal abundance of the eggplant leafminer in eggplant Plastic-
house. The results showed that the highest average of infested leaves was 6.67 leaf, the
highest average of tunnels by leaf miner was 9.87 tunnels and the highest percent of infestation
was recorded 30.5% in 23. April.2017. This study showed the parasitoid Diglyphus isaea
(Walker, 1838) (Hymenoptera, Eulophidae) was recorded as a natural enemy to control the
pest and the highest incidence of parasitism was 32.2 parasites on average in 16. April. 2017.

1. Introduction
Eggplant S. melongena L. is an important and main agricultural crop that belongs to the Solanaceae
family; it contains more than 1400 species that grow on all continents except Antarctica [1]. The
family Solanaceae includes tomato, potato, tobacco, and petunia, and contains economically important
species, because it is a food source such as potato, tomato or pharmaceutical important or ornamental
plants [2]; the eggplant found as a wild crop in India and then distributed to other countries [3] and
attacks by many pests, such as: mites, aphids, whiteflies and leafminers [4].
The leafminers are a well-known group of small and similar to flies in morphological features. There
are about ten thousand species of leaf miners belong to insect orders, such as, Coleoptera, Diptera,
Lepidoptera, and Hymenoptera [5]. The damage by leafminer pests is caused by both larvae and
adults; adult females puncture the leaf epidermis with their ovipositor to feed and lay eggs, while
larvae mine the palisade mesophyll and consumed the parenchyma tissue ‘figure 1’ thereby disrupting
photosynthesis and cause falling the leaves causing bacteria and fungi attraction [6].
The plant leaves are more attractive to the adult females oviposition and the lower leaf surface is more
infested than the upper surface [7]; the control of this pest generally is complicated because of
protected habit of leafminers larvae [8]. All Agromyzid species have a very similar lifecycle [9]; in
Iran, the study by [10] who reported that the adult of this insect takes eight days, egg stage takes six
days, larval stage takes four days with three instars, pupa stage takes from two to seven days till two
months depending on the environmental conditions. The duration of each generation is 18-25 days.
There are five species belonging to five genera under three families, the parasitoids are: Digylphus
isaea (Walker, 1838), Pediobius metallicus (Nees, 1834), Cirrospilus vittatus (Walker, 1838), and
Halticoptera circulus (Walker, 1838) of Agromyza [11]; at least 114 species have been recorded as
leafminers in Australia [12].

Due to a few studies of leaf miners in Iraq, therefore, the purpose of this study was to evaluate the
biological outcomes of leaf miner Agromyza sp. On eggplant leaves in glasshouses.
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Figure 1. The damges of eggplant leaves by leafminer

2. Materials and Methods
2.1 Study area
The present study was conducted in the plastic house of the College of Agriculture/ University of
Baghdad, Iraq during the spring planting season for the period of March to May 2017; in order to
study the biological aspects of leafminer on eggplants, the Hagen AL-Mustakabel variety of eggplant
was planted in glasshouse (5 m wide x 36 m length x 3 m high) in ten lines and as a five split plots,
the space between each plant and other was 70 cm.
2.2 Insect collection

The average of the number of the total leaves per plant, average of infested leaves per plant,
average numbers of tunnels per leaf and infestation percentages during months were counted from
19.March.2017 to 28.May.2017. In order to identify the leafminer species, the five eggplant leaf
samples were chosen randomly and kept in plastic cases with all information (date and plant length)
and took to the laboratory in order to get the parasites that preserved in 70% alcohol to send to the
Natural History Research Center and Museum/ University of Baghdad for the purpose of
identification.

3. Results and Discussion

The data that presented in (table 1) showed that the highest average of the total number of leaves of
eggplant plants 55.33 leaves/plant was counted in 21. May. 2017; while the lowest average of the total
number of leaves of eggplant plants 5.20 leaves/plant was counted at the beginning of the growth
season in 19. March. 2017 then increase to 7.53 leaves/plant at the beginning of April until the end of
April reached to 21 leaves/plant.

The first infestation of leaf miner was recorded at the beginning of growth season and the results
were low 0. 3 infested leaves/plant. Later, numbers of infested leaves were increased until it reached
its peak 6.67leaves/plant in 23. April. 2017 with significant differences between months. The results
also showed that the lowest number of tunnels was 0.67 in 19. March. 2017 then increased to the
highest (9.87) in 23. April. 2017. These results are consistent with a study by Flaih [13] who found
that the infested leaves by leaf miner and the average number of tunnels per leaf increased gradually
then reached the highest when cucumber plant growth reached their the maximum.

The results in ‘figure 2’ showed that the infestation percentage of eggplant by leafminer L. sativae;
the highest was 30.5% in 23. April. 2017, while the lowest 2.2% that recorded in 28. May. 2017.

Many important economic crops in the world are often attacked by leafminer that can cause
significant yield losses; for example, the L. sativae reduce tomato and onion crops production by 80%
In Florida [14]; in another investigation the L. sativae reduce tomato production by 70%. Leafminer
control with the natural wasp parasitoides, including, Diglyphus isaca (Walker), Diglyphus
crassinervis (Erdos), Pediobius metallicus (Nees), Neohcrysocharis formsa (Westwood), Cirrospilus
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vittatus Walker, Halticoptera circulus (Walker), Opius sp. and Ratzeburgiola incomplete Boucek [15,
16].

The highest percentage of parasitism of the parasite Diglyphus isaea on leafminer L. sativae was
32.2% in 16. April. 2017, while the lowest percentage of parasitism was 2.5% in the begning of the
study 19. March. 2017 ‘figure 3°. These results are consistent with a study [17]; in this investigation,
the highest percentage of parasitim of Neohcrysocharis formsa on weed leafminer Phytomyza
horticola was35%

Table 1. The averages of total number of leaves per plant, average infested leaves per plant and
average numbers of tunnels per plant during study period

D Average of total number of Average of infested Average number of
ate
leaves/plant leaves/plant tunnels/leaf
19/03/2017 5.20 0.30 0.67
26/03/2017 6.27 0.67 1.13
02/04/2017 7.53 1.33 3.73
09/04/2017 8.27 1.33 7.00
16/04/2017 10.60 1.47 8.80
23/04/2017 15.87 6.67 9.87
30/04/2017 21.00 5.00 8.00
07/05/2017 32.33 2.00 8.20
14/05/2017 44.93 3.67 5.93
21/05/2017 55.33 1.33 3.40
28/05/2017 54.80 1.27 0.93
L.S.D 4.70 2.55 1.03
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Figure 2. The infestation percentages of eggplant leave by leaf miner L. sativae.
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Figure 3. The percentage of parasitism of the parasite Diglyphus isaea on leafminer L. sativae.
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The study of Bacteriocin of Pseudomonas fluorescens and Citrus
limon Effects against Propionibacterium acnes and
Staphylococcus epidermidis in acne patients

Mais E. Ahmed
College of Science / University of Baghdad
mais.e.mahmood@gmail.com

Abstract

Research was carried out antibacterial of (Citrus limon) juice on Acnevulgaris. Samples were obtained
from individuals having (Pimples) by swabbing their faces. Substances natural from plants are promising to
treat disease cause Acnevulgaris, the study in vitro biological activity of the juice, as well as bacterocin
cultivated and fruits was investigated on two strain bacteria (Propionibacterium acnes, Staphylococcus
epidermidis). The new antimicrobial (bacteriocin and Citrus juice) is ongoing search. This study used s
juice at different concentrations at (20%, 30%, 40%, 60%, 80% and 100%). The Bacteriocin produced from
local P. fluorescens isolates from wound infection and majority of isolates were found to produce crude
Bacteriocin were (Pland P2) in Pseudomonas agar at 37°C for 24 hrs. Crude Bacteriocin and Citrus limon
juice against some pathogenic skin bacteria was find to be effective juice Citrus limon aganist
S.epidermidis at 100% Concentrations with a range of inhibition zone (18) mm. The isolates of P.
fluorescens (P2) was positive as producer of Bacteriocin with a wide inhibition growth against gram
positive pathogenic bacteria with a range between (10-12) mm.

Key words: Juice extract, Bacteriocin, Pathogenic bacteria

1. Introduction
Pseudomonas fluorescens are gram negative rods aerobic with cells size of fromx (2 -3 )um, they are
usually occurred in the wild, in the waste water and wound. They occur in contaminated environment
with colonization, but no signs of disease [1]. (Pseudomonic acid A) Mupirocin an antibiotic
(Bacteriocin) produced by P. fluorescens, showed a peaky attributable of activity against Staphylococci
and Streptococci and against certain G-ve bacteria, including Haemophilus influenza and Neisseria
gonorrhoeae. There was no cross resistibility between available clinically antibiotics and mupirocin [2].
Proteinaceous toxins are Bacteriocins produced by bacteria to inhibit the growth strain(s) bacterial.
Bacteriocins are medicine of interest because they are made by bacteria non-pathogenic in human
normally colonize [3].

Citrus limon (L.) is a plant from the northeast and north of Brazil with popular name known “limoeiro”
[4]. Oranges and Lemon are an expatriate medicaid plant of the family Rutaceae which are having

antitumor activities and the antibacterial possibility in crude of disparate parts as follows (flower, root,
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stem and leaves) of Lemon against bacterial strains were shown and reported [5] Flavonoids of Citrus
have a big spectrum of biological activities including anti-bacterial, anti-fungal, anti-diabetic, anti-cancer
and anti-viral activities [6]. The positive health benefits of part to vitamin C juices have been ascribed in
[7].

The formed (emergence) of resistance of microorganisms to antimicrobial drugs is one of the world’s
current challenges. Second hand, plant- based antimicrobials are Attraction as they are often during
many aspect effects associated with synthetic antimicrobials. The finding of new antimicrobial
compounds from natural sources is, thus, Acne occurs frequently in individuals with high at acne regions
bacteria is observed. Propionibacterium acnes are considered to cause inflammation around pores, and
aggravate the symptoms [8].

The aim of study: this was to test the production of bacteriocin from commune strain. The main
objective of study is anti-bacterial activity of Citrus Lemon against isolates from wound from skin
infection. Comparable between Bacteriocin and natural juice extract can be used as an effective
antibacterial agent against multidrug resistant bacteria skin infection and moreover it is readily available,

safe, cheap and has no side effects.

2. Materials and Methods

Bacterial isolates

Ten isolates of P. fluorescens (P 1 to P10) were collected from wound cultures (swabs) from Yarmouk
hospitals in Bagdad, Iraq and identified by morphological and Bacteriological tests [9].

Indicator isolates:

Clinical bacterial isolates from wound infections like; methicillin resistant Staphylococcus epidermidis
(MRSE) were used as indicator isolates. These isolates were identified by morphological and biochemical
tests according to [10] and P. acnes isolates were obtained from College of Science for Women/
Department of Biology (microbiology lab) /University of Baghdad.

Culture Media using:
MacConkey agar, Kligler Iron agar and Pseudomonas agar that we used, were purchased from Sigma

Company, both media. These media were recommended for differentiation of P. aeruginosa while
mannitol salt and blood agar for S. epidermidis for 24 hours in 37°C. Additional chemicals; Indole,
Simmen citrate and Urea test were purchased from Merck Millipore company. Every single colony of

different (culture) was tested biochemically.
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Antibiotic Sensitivity Test:

By using disk diffusion method for sensitivity test of P. fluorescens was carried out according to [11]
as follows, Bacterial inoculums pure colonies have been prepared by dissolving in normal saline and the
turbidity of the bacterial inoculums should be compared with (10° cfu/ml) standard McFarland
tube(bacterial suspension in Mcfarland =1.5%108 tube. A volume of 0.1 ml spread on Mueller -Hinton
agar medium plates and let at room temperature to dry. Five antibiotics Gentamycine CN (01 mg),
Ampiciline AM (01 mg), Amoxiline AX (52mg), Erythromycine E (15 mg) and Tetracycline TE (30)
were used, by placing the disks of antibiotics on the inoculated period plate and pressed into the agar with
a sterile forceps. Then the plates were incubated at 37 rC for 24 hours in an inverted position. The results
have been read after incubation. The diameters of the complete zone of inhibition were noted and

measured by a millimeter (mm).
Antibacterial activity of Pseudomonas fluorescens:

Antibacterial activity of P.fluorescens isolates against indicator isolates were detected by well diffusion
agar method [12]. Each isolate of P. fluorescens approximately 10° CFU was cultured on nutrient agar,
and for 24 hr incubated at 37°C. Agar (blocks diameter, 5Smm) including growth were cleared excised
from the nutrient agar and upside down placed on the surface of Mueller-Hinton agar seeded made with
0.1ml of ~10°cells of indicator isolates. Plates incubated for 24 hr at 37°C. then measuring the diameter of

the inhibition zones bacteriocin activity
The Extraction of Juice Lemon:

Lemon fruits were obtained from the local markets of Baghdad, with a bactericidal washed and filets
into two halvers. Squeeze the juice out from it immediately and the seeds were removed to avoid

contamination of the juice lemon during squeezing.

Antibacterial Activity of Lemon Juice by Agar Well Diffusion Method:

The Lemon juice was double or serial dilution which was prepared by using distilled water to
obtain concentrations at (20%, 30%, 40%, 60%, 80% and 100%). Equal volume of lemon juice of
Nutrient agar was mixed together. Specifically 0.1ml of the organism inoculated (Staphylococcus.
epidermidis and Propionibacterium acnes ) was added to each of the tube test containing the

different concentrations above. Tubes are incubated at 35°C for 24 hours anaerobic condition , and then
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after 24hours observed of incubation to determine the (MIC), that showed concentration is the

lowest and no growths were shown . [13].

3. Results

Ten isolates of P. fluorescens (P 1 to P10) were obtained from wound infections and identified with
conventional methods Figure (1) and also for further confirmation with API-20 Profile Recognition

System.

Figure 1. (A) A presumptive P. fluorescens on Pseudomonas agar (B) presumptive P. fluorescens
on blood agar

Antibiotic Sensitivity Tests:
The results of the sensitivity test have shown that (isolates) P2, P1, P4 and P5 more resistant for all

antibiotic using (choosing) resistant than P3, P8, P7, P9 and P10 for all type antibiotic using Figure (2),

then using resistance P. fluorescens (P1 and P2) as bacterocin producers.
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Figure 2. Antibiotic susceptibility test of P. fluorescens isolates

The two isolates of P. fluorescens the two isolates produced bacteriocin (P1 and P2) with a wide range
effect on growth of gram positive Staphylococcus. epidermidis as shown in (Figure 3). The P2 (11) strain
produced bacterocin more than P1, while the range of inhibition zones aganist Propionibacterium acnes

by P2 was (12) mm. as in (Figure 4).

Control

. e

Figure 3. Crude Bacterocin aganist S. epidermidis P1 (4mm), P2 (11mm) at 37°C for 24 hr on
nutrient agar
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Figure 4. Crude Bacterocin on nutrient agar at 37°C for 24 hr aganist Propionibacterium acnes P1
(Smm), P2 (12 mm)

(Table 1) and (figure 5 and 6) showed activity the antibacterial on pimples of Citrus limon. The results of
Citrus limon as the concentration increases the inhibition zone showed that all concentrations used
between (20-100)% were effective on S. epidermidis and Propionibacterium acnes. The result at
concentrations at 20% indicated that there was no clear inhibition of zone. While higher zone was at

concentrations of 60%, 80% and 100%.

Table 1: Percentage (%)Citrus limon juice of Antibacterial Activity of (Propionibacterium acnes
and Staphylococcus epidermidis)

Organism Citrus limon Juice Diameter of zone of
concentrations (%) inhibition (mm)

P. acnes 20 3

S. epidermidis 2

P.acnes 7

S. epidermidis 40 7

P. acnes 10

S. epidermidis 60 11

P. acnes 12

S. epidermidis 80 14

P.acnes 14

S. epidermidis 100 18

LSD value 11.894 ** 4.275 **

P-value 0.0001 0.0001
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Lemon on Propionibacterium acnes and Staphylococcus epidermidis of the (MIC), the results indicated
as Lemon increases observed concentration the broth less turbid becoming an absence of growth was.

Also it showed the (MIC) of cleanser on Propionibacterium acnes.

Figure 6. Antibacterial activity of Citrus limon (%) on Staphylococcus epidermidis.
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4. Discussion

P. fluorescens isolate (1 and 2) as shown inhibited the growth of pathogenic bacteria and this study agrees
with the results of the agar spot method, the substance of P. fluorescens isolates from wound inhibit the
growth of S. aureus isolates at 37rC for 24hr [14]. Bacteriocin is released action ability of a lysis protein
from the cell [15] The research showed the (Lemon juice) is not only an astringent but it is also a very
good antimicrobial agent against P. acnes, S. epidermidis with high inhibition zone camper baterocin.
This bacteria is not surprising because they are part of the skin (normal flora) on the skin. The study
carried out indicated that (Citrus limon juice) is a very active treatment against the organism that causes
Acnevulgaris as seen from the sensitivity test results which showed that Lemon was very effective at all
concentrations used in the study (20%,40%,60%,80% and 100%). A similar study conducted by [16]
Citrus limon peel and juice extract works as a detoxifying and as an antibacterial agent activity against
bacteria also, P. cnes inclusive because it contains the citrus acid main that acnes.Acne scars or even
marks are also effectively cured with the help of Citrus limon juice. Juice can also be very effective in
treating Acne when taken orally, apart from treating Acnes when taken orally, it helps to eliminate acid
waste from the body, cures constipation, improves digestion process and reduces infections [15]. Cleanser
used in the study was also found to be effective, but not as effective as juice. Cleanser was only effective

as its concentrations were increased (60%, 80% and 100%).

When limon citrus is applicatively to the skin, it’s known to excess oil remove and get rid helps of cells
dead [17]. Juice citrus that is very rich in vitamin ¢ also contains acid citric an acid, the citric acid acts to
husk the skin a very important treating step in Acne vulgaris [18]. Works as study a detoxifying Citrus
limon as agent an anti-bacterial. Also effectively cured of juice with the help Acne scars or even marks
are juice of citrus limon can also be consumedly in treating Acne effective when orally taken, apart Acnes
from treating when taken orally, it helps to acid waste eliminate from the body, treatment constipation,
uptrend process digestion and infections reduces [19]. The result agrees with [20] shown juice and
extracts from lemon had good antibacterial effect against the two staphylococci tested and on Klebsiella
pneumoniae.

In experiments juice natural had good antibacterial activity against (gram positive) bacteria the natural
components against acne-inducing bacteria refer to medicinal plants. The antimicrobial effect of
commercial and wild fruits was investigated against these bacteria. Their inhibitory potential on bacterial

growth may be utilized in the development of natural drugs or cosmetics to treat acne vulgaris [21].
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5. Conclusion

The present study showed that the bacterial specie that causes Acnevulgaris (Pimples), identified as
P.acnes and S. epidermidis was very sensitive to Citrus limon more than crud bacterocin from P.

fluorescens so as to the very acidic normalizes of Citrus limon.
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The Role of Staphylococcus Haemolyticus in Men Infertility
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Abstract.A total of 80 samples of seminal fluid from infertile men who attending to admitted to
clinics and laboratories in Omara city during the period from 2016/6/1 to 2016/12/1 , samples were
subjected to semen analysis as recommended by WHO. The age of patients from 20 - 59 year.
Another 25 semen sample were collected from fertilized men considered as control group. For this
purpose, seminal fluid was cultured on MacConkey agar, Blood agar, Chocolate agar. within the 80
samples recorded S. haemolyticus in 14 cases and the rate of infection 18%), all strains was diagnosed
by Vitek system 2 Double. The highest percent (64%) record in age group (30 — 39). Primary
infertility recorded 94% while 6% recorded for secondary infertility. Also, different species of
bacterial isolates were identified in 32 cases by Vitek system 2 douple. The bacterial infection of
men genital system affected on fertility.

KEYWORDS: Infertility, semen analysis, genital pathogens

1-introduction

Infertility it means the inability to have a child after at least 12 months of unprotected sexual intercourse
without using any contraceptive or condon use and affect the cause psychological and social of both spouses
(Deka and Sarma , 2010). The incidence of male infertility means of a problem in the genital tract lead to
an imbalance and lack of fertility (Askinazy-Elbhar,2005). Staphylococcus haemolyticus is a member of
the coagulase — negative (Bertin et al., 2004). It is a well- known opportunistic bacterial pathogen that is
well-known for its highly antibiotic- resistant phenotype (Takeuchi et al., 2005). As a gram- positive
Staphylococcus haemolyticus has a thick peptidoglycan wall outside (Billot- Klein ef al., 1996). And it is
highly cross- linked and reported cases of infections caused by S. haemolyticus dysfunction of organ
systems resulting from immune response to a severe infection (Takeuchi, 2005). Primary infertility is
infertility which affects the woman or man since the beginning of their lives of marital sexual and caused
either hormonal or not integration organisms sexual for caused congenital (La vignera , ef al .,2012).As for
infertility secondary it is the infertility that afflicts woman after having a child or having a pregnancy end
abortion child or ectopic pregnancy resulting from bleeding after birth or when the female is in a period of
breastfeeding or because of the presence of infections resulting from bacteria . Men infertility occurs due
to the inactivity of sperms and their inability to penetrate the membranes of the egg (Kay and Robertson,
1998).

2-Materials and Methods:

This study included the collection of seminal fluid (100) a married men infected infertility aged (20-59
year) 80 infertile men and 20 fertile men is considered control by collecting samples in sterile plastic (cup
at the hospital) according to the instructions of where to abstain from ejaculation for at least 48 hours before
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a routine examination of a sample of semen and then placed in the incubator for 15 - 30 minutes at least by
converting it from a glass to the transparent liquid may be more than one hour if the high viscosity . Included
measurements of volume sperm count and movement of sperms and type of sperms been collecting samples
from reviewers to clinics and laboratories in Maysan - Iraq. As shown as in fig (1), well culture all samples
on media (Blood, Chocolate, MacConky ager) and it was diagnosed by Vitek 2 system. Rapid identification
(three hrs), a high level of automation, a simple methodology and taxonomically updated databases (Cheng
et al,. 2010). All men were instructed to abstain from sexual intercourse or masturbation for 5 days before
attending the clinic up arrival at the clinic the men were asked to collect samples by masturbation on site
into standard sterile containers know to be free of cystic effects on human spermatozoa (WHO,2010).
Before semen collection the men were asked to wash their hands and genitalia with running water and soap.
Soon after semen production the samples were promptly liquefied at 37 °C for about 30 minutes in an
incubator before analysis. Finally, statistical analysis was done spss.

The collection of semen samples

4

Culturing on Blood agar,
MacConkey agar, Chocolate agar

4

Morphological examlnation and
gram stain

L 2

A blochemical testes by system
Vitek 2 compact

4

Staphylococcus haemolyticus and
other bacteria

Figure (1) flow chart showing isolation and identification of Staphylococcus haemolyticus

3-RESULTS:

The results of the current study showed that can have isolated and diagnosis Staphylococcus haemolyticus
of semen by Vitek 2 system, from (80) samples of seminal fluid of infertile men who the reviewers to the
clinics and the private laboratories in the province of Maysan. Staphylococcus haemolyticus was
diagnosed in 14 patients with rate 17.5%. When analysis semen for patients which infected by this
bacterium their effect appeared on the size and nature semen and as well as on the number and efficiency
of the tents the appearance of these bacteria also led to the appearance of abnormal sperm. Staphylocuccs
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haemolytics infection was affected bacteria in quantity and quality of sperm. Colonies were appeared
after (24-48) hours and have cocci shape as shown in the 'figure2', 'figure3', 'figure4’.

Figure 4. colonies Staphylococcus haemolyticus on the MacConkey agar medium.

The colonies were stained with gram stain and it appeared Gram positive with purple color as show in
'figure 5'.
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Figure 5. Staphylococcus haemolyticus colonies stained with gram stain (100X).

Many bacteria were isolated from seminal fluid of infertile men (table 1). High percent of isolation from
S. haemolyticus.
Table 1. bacterial which isolated from patients.

Type of bacteria Number Percent
Staphylococcus haemolyticus 14 17.5%
Enterobacter cloacae& 7 8.7%
Escherichia coli

Klebsiella pneumonia 6 7.5%
Pseudomonas aeruginosa 6 7.5%
Enterococcus faecium 4 5%
Morganella morganii 2 4%

The volume of patient’s semen was ranged between 1.5- 3 ml. The infection was affected on appearance
of abnormal sperm with high numbers. On the type of sperms, the infection was affected because type A
(Active) sperms recorded low in numbers in contract with of types B & C (Butti & Colorless movement)
also, type D (Dead) sperms recorded low percent. (table 2).

Table 2. the influence of infection with Staphylococcus haemolyticus on seminal fluid analysis of
infertile men.

Count Volume | Normal | Abnormal A B C D RBC Pus
1 0 1.5 5 95 5 0 95 0 1 0
2 10%°5 1.5 15 85 15 20 35 30 1 1
3 10%6 1.5 20 80 15 30 20 20 1 1
4 10%x15 1.5 20 80 20 40 20 20 2 1
5 10%%65 1.5 20 80 20 25 35 20 2 1
6 10°%20 1.5 30 70 25 65 5 5 2 1
7 10°%20 1.5 35 65 30 30 10 30 2 1
8 10°%30 1.5 35 65 30 40 15 15 3 2
9 10°x35 1.5 25 75 40 20 15 25 4 2
10 | 10°%40 2.0 40 60 45 40 5 10 4 2
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11 | 10°%60 2.0 20 80 45 30 15 10 5 2
12 | 10°%65 2.0 45 55 30 20 5 45 6 2
13 | 10°%80 2.0 40 60 45 35 10 10 6 2
14 | 10°<100 3.0 45 55 25 20 30 25 6 2

Type of infertility was determining in current study; Primary infertility percent was 94% while
secondary infertility recorded only 6%. Among primary infertility cases a 79% found infected with
Staphylococcus haemolyticus and 21% in secondary infertility.

Patients were divided in four age groups. The high percent (64%) recorded in patients with age group
(30-39). (table -3-).

Table 3. age groups of study patients.

Age Number Rate
20-29 2 14%
30-39 9 64%
40-49 2 14%
50-59 1 7%

Table -5- explain the patient’s disease which recorded in this study beside infertility. A (4) patients have
diabetes and (2) suffered with thyroid gland disease.
Table 4. type of patient’s diseases.

Sickness Number Rate
Diabetes 4 28%
Thyroid 2 14%

Patients wives of study participants have infection with bacteria a 93.7% percent. Distributed patients
among residents the province center Maysan elimination and aspects, as recorded found Staphylococcus
haemolyticus in elimination and aspects more than the center of the civil, in elimination 9 infections (64.2%)
and the center 5 infections (35.7%).

Finally, all medical examination showed statistically significant differences in mean (P<0.05).

4-Discussion:

The role of the genital tract microorganisms important factor in male infertility (Keck et al, 1998; Ramesh
et al,.2004). Bacteria is transmitted to the genital tract of the urinary tract or from the digestive system due
to the proximity of the opening device of the output of the reproductive system as it becomes opportunistic
to pathogenic and caused infections in the epididymis prostate and semen and testicles and thus infertility
(Alausa and Osoba ,1978; Hobson et al, 2013). More that presences bacteria in semen which cause
infertility represented in total bacteria Staphylococcus spp. (Cunningham and Beagley, 2008; Fraczek ef al.
2012). Identified the current study bacteria Staphylococcus haemolyticus in the rate 17.5% the presence of
these bacteria it works paralysis in sperm. As it penetrates of sperm and break it excretion enzymes which
on the occurrence of deformities (Veznik et al, 2004). In addition to the negative impact on the secretion
of the gonads and its analysis of blood and appearance of RBC., WBC. and agglutinating of sperm (Qusada
et al, 1968; Alekwe et al, 2013). More bacteria are present in samples she Staphylococcus haemolyticus
and Escherichia coli in terms of influence on movement and morphology of sperm (Prabha et al, 2010).
Also the presence of Enterobacter cloacae and Pseudomonas aeruginosa influenced in appearance shapes
of abnormal and lack of movement (Merino et al, 1995; Buommino et a/, 1999). It was appearance of
Klebsiella pneumoniae and Enterococcus faecium and Morganella morganii role in infertility by
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influencing the movement, quantity and quality of sperm (Claire er al., 2013). That presence
Staphylococcus haemolyticus come through the proper environment for semen because it contains nutrients
and this is basic basis in the presence of bacteria (Shalika et al, 1996).

Primary and secondary infertility occurs by having bacteria causing adverse and adverse changes in
sperms chromosomes thereby causing abnormal and abnormalities of sexual chromosomes represented
chromosomes(Y) as the bacteria work to lose semen sperm (Samara et a/, 2011). Infertility increased in age
groups (30-39). It is companion to the presence of bacteria Staphylococcus haemolyticus because as a defect
in the function sex gland and the descent of abnormal secretions changed the characteristics of semen it is
a period of sexual activity (Weng et al, 2014). Also recorded the current study accompanying bacteria with
diabetes most people with diabetes suffer from cystitis which causes difficulty in dividing the bladder it is
difficult to sweep the bacteria outside the body he added that high blood sugar is an appropriate environment
for the presence of bacteria diabetes inhibits immunity which is caused by dysfunction in phagocytic cells
(Jeanette et al, 2005). Thyroid diseases if caused by thyroid diseases lack of secretion of male hormone
Testosterone (Paavonen, 1998). The current study was associated with infertility with the presence of
bacteria in the districts more than the center of the city to raise health awareness (Lewis ef al, 1981). 93.7%
is the proportion of women infected with infections and because of sexual contract to infection or diseases
in one of the spouses will move to the other partner and case to the diseases and thus infertility (Samara et
al, 2011).
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Abstract.To evaluate the water quality of Al-Gharraf Canal south of Iraq for irrigation purpose,
analysis of 12 physiochemical parameters of water samples by standard methods was carried out
at five stations during the year 2016 (water temperature, pH, electrical conductivity, total
dissolved solids, bicarbonate, chloride, calcium, magnesium, sulfate, nitrate, sodium,
potassium).

Seven irrigation water quality indices were calculated like; sodium percentage (% Na), soluble
sodium percentage (SSP), residual sodium bicarbonate (RSBC), Kelly’s ratio (KR), permeability
index (PI), magnesium adsorption ratio (MAR), and sodium adsorption ratio (SAR).

The results represented as diagrams (Piper, Stiff, Schoeller, Durov, Gibbs, and Wilcox) using
AquaChem and RockWork hydro-chemical software.

Chemical analysis for canal water demonstrates the calcic chlorinated water type, the dominance
of alkalis water, the major cations was in the order of: Na+ > Ca2+ > K+ > Mg2+ and major
anions was: Cl->S042->HCO3- > NO3-, the mean values of the irrigation water quality indices
were (in meq/l) were; SAR (2.37), % Na (43.4), PI (%) (52.3), SSP (% (38.1), MAR (%) (34.5),
KR (0.61), RSBC (-1.78).

The results indicate the suitability of canal water for irrigational purposes based on the
calculated indices for the majority of crops under special management for salinity and
permeability control.

The presentation of chemical analysis by diagrams and numbers makes understanding of
complex water system too simpler and quicker. This study is a comprehensive assessment
towards providing indicators and classification indices on irrigation water quality of the canal
ecosystem, which will be the basis for future planning decisions on agricultural demand
management measures and water quality monitoring to protect this principal water resource.

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOIL.
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1.Introduction
Rivers are the main source of water in Iraq and some countries in the Middle East, the region that is
known by its shortage of water resources and acute water scarcity problems [1].

The supply of freshwater is essential to the socio-economic development and agriculture is the
largest consumer, therefore the water shortage and quality issues cannot be separated or studied in
isolation of agriculture [2,3,4].

It is expected that Iraq and the region will suffer from drought caused by climate change with less
rainfall and high temperatures affecting peoples and crop yields [5, 6].

Iraq which was considered rich in its water resources, now it is suffering from a water shortage due
to the large number of dams and reservoirs constructed on the Euphrates and Tigris in Turkey, Syria,
and Iran during the last decades [7, §].

Salinization is a growing problem affects agriculture in the central and southern Iraq. It is evaluated
that around 60% of the cultivated land has been genuinely influenced by saltiness; and 20-30% has been
abandoned [9].

Al-Gharraf Canal is a main source of water for agriculture and public water supply in the south of
Iraq. It branches from the Tigris upstream of Al-Kut Barrage and flows through Wasit and Dhi-Qar
provinces. Its water is utilized for drinking, irrigation, raising livestock and fishing [11].

The major irrigation water quality problems are sodicity, salinity, and alkalinity caused by the
presence of large amounts of ions in water, affecting soil’s chemical and physical properties causing
reduce soil productivity [12].

The common indices used to assess the suitability of water for irrigation are; percent sodium (%
Na), residual sodium bicarbonate (RSBC), soluble sodium percentage (SSP), Kelly’s ratio (KR),
permeability index (PI), magnesium adsorption ratio (MAR), sodium adsorption ratio (SAR) [13, 14,
15, 16].

The hydrochemical classification diagrams of, Piper, Durov, Stiff, Schoeller, Gibbs, and Wilcox have
been widely used in the world (but little used in Iragi studies) to show the ionic concentration in water
samples for best understanding of complex water system which becomes quicker and simpler when it
presents in graphical forms. Previous studies on water quality in Al-Gharraf region [17, 10] focused
only on the general physicochemical characteristics of the canal water. The objective of the present work
is to discuss the hydrochemical characteristics of Al-Gharraf Canal water and assessing its suitability
for irrigation by applying several quality parameters, classification indices, and diagrams.

2. Materials and methods

2.1 The study area
Al-Gharraf Canal (Figure 1) is the major branch of Tigris River south of Baghdad; its water features
are similar to the hydrological features of the Tigris in Al-Kut area. The canal yearly discharge has
substantial yearly variance and experiences common and human issues, for example, pollution, salinity,
a collection of mud, the growth of plants, misusing and lessening of water levels [18].

The canal passes through several towns and many villages in Wasit and Thi-Qar provinces until ends
in the south Mesopotamian marshes [19]. The length of the primary canal is around 230 km, 50-80 m
width and 3-7 m depth, irrigates an area of 700,000 hectares, the maximum capacity was about 622 m’/s,
and the drainage area is 435,052 x10° m’. It's basin populated by more than million individuals and
going through a farming zone of around 215019 h in the south-west of Iraq inside the sediment plain
[20].
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The canal lies between the north scope (32 A 27 ° - 31 A 2 °) and east longitude (45 A 45° - 46 A
4 °), this geographical position gives the region features like; the high rate of solar radiation, high
temperature, few rain events, low dampness, and high rate of dissipation [19].

AR

L § *

Figure 1. The study area and sampling stations [20].

2.2 Field sampling and water analysis

Water samples were collected monthly in pre-cleaned sterilized polyethylene bottles of two-liter
capacity during January to December 2016 from five sampling stations on the canal (Figure 1). Samples
were preserved and examined according to the standard methods of the American Public Health
Association (APHA) [21].

Some variables were measured in situ including; water temperature (T) (°C), pH, and, electrical
conductivity (EC) (uS/cm) by using the WTW multi-meter model Multi 340i. Total dissolved solids
(TDS) measured by a temperature controlled oven. The concentrations of Ca™, Mg were measured
by EDTA complex metric titration, K" and Na* by flame photometer model M410, UK, and CI by silver
nitrate titration method. Sulfate (SOs?) was analyzed spectrophotometrically by BaSO. turbidity
method. Nitrate (NO3’) concentration was analyzed by cadmium reduction method and HCO3™ by acid-
base titration method. Determination of the study stations positions by the Global Positioning System
(GPS). The concentration values expressed in milligram per liter (mg/1) unless otherwise indicated.

2.3 Irrigation water quality indices
The irrigation water quality indices, like (% Na), (SSP), (KR), (RSBC), (P]), (SAR), and (MAR) were
calculated using the result values of water samples analysis and the suitable equations (Table 1).
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Table 1. Equations used to calculate the water quality indices and criteria used for classifying
irrigation water quality of the study area (concentrations in mill equivalents/liter; meg/l).

Water quality indices Equations Water quality criteria | Reference
Sodium Percentage (Na* + K*) x100 <20 excellent, 20-40 [14]
(% Na) Na = Ca?* + Mg? + Na' + K* | 800d, 40-60 permissible,
60-80 doubtful, >80
unsuitable.
Soluble Sodium Na* x 100 <50 good, > 50 bad [22]
Percentage (SSP) (%) SSP = (Ca** + Mg ** + Na")
Residual Sodium RSBC = HCO™3 — Ca®* < 1.25 Safe [23]
bicarbonate (RSBC)
Kelly ratio B Na* <1 good, >1 bad. [24]
(KR) KR = (Ca** + Mg 2"
Sodium Adsorption SAR = Na <10, excellent (S1), 10-18 [13]
Ratio Ca” + Mg” good (S2), 18-26 doubtful
(SAR) ) (S3), > 26 unsuitable
Permeability index Na* + /HCO; <20 excellent, 2040 [25]
(P1) (%) Pl= 7 Mgz 1 nay 00 good,
40-80 injurious,
> 80 unsatisfactory
Magnesium Adsorption Mg 2* x 100 < 50 suitable, [26]
Ratio (MAR) (%) MAR = (> + Mg ™) > 50 unsuitable.

2.4 Graphical diagrams

The overall hydrochemical components of irrigation water explained with the most widely utilized
graphical diagrams; Piper [27], Durov [28], Stiff [29], Wilcox [14], Schoeller [30], and Gibbs [31] to
better explain of the classification and water composition using the analysis result values of the dissolved
ions by meq/l. The hydrochemical software, RockWork version 16 and AquaChem 2014.2 software
were used to plot these diagrams.

In Piper diagram (Figure 2) the percentage concentration values in meq/1 of the main anions (CI,
SO4*, and HCOx) and cations (Ca**, Na* K*, and Mg?") are plotted in two triangles, which were then
anticipated further into a diamond-like field and inference is drawn for the chemical composition of
water [27].

Durov diagram (Figure 3) is consisting of two ternary diagrams and the percentages of the anions
are plotted against that of cations; sides shape the central rectangular, two-fold plot of total anion vs. the
total concentrations of the cation [28].

Both the diagrams (Piper and Durov) show differences and similarities because the water samples
which have the same qualities will plot together as groups, in the first diagram, the information plotted
on the diamond-shaped field will decide the water type. Complexity to this, crossing point of lines
reached out from the points in ternary outlines and anticipated on the sub-divisions of paired plot of
Durov diagram show the hydro chemical forms required alongside water sort [22].

The canal water quality for irrigation purpose was assessed by Gibbs diagram (Figure 7) which

is widely used to explain the relationship of water composition and characteristics [31].

Gibbs suggested that a simple plot of TDS versus the weight ratio of Na* / (Na* + Ca*") would
provide meaningful information on the relative importance of three major natural mechanisms
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controlling surface water chemistry: (1) rock weathering dominance, (2) atmospheric precipitation
dominance, and (3) evaporation and fractional crystallization dominance [32, 33].

These two equations are used, the ionic concentration is in meq/1:

Gibbs ratio I (for anion) =[CI"}/ [CI"+HCO;™]

Gibbs ratio II (for cation) = [Na™+K']/ [Na" + K™+Ca®"]

2.5 Stiff Diagram

Stiff diagrams 'Figure 5' are a typical method for showing concoction attributes for individual water
tests. A stiff diagram utilizes four parallel, horizontal axes reaching out on each side of a vertical zero
axis. Anions and cations are plotted on the left and right of the vertical axis in meq/l. These shapes are
frequently included specifically on the site map for quick comparison of all the samples on a single page.
Major ion concentrations are appeared to the left and right of the plot centerline and present the graph
its shape and size [29].

3. Results and discussion

The results of the physicochemical parameters measured, water quality indices calculated, and diagrams
plotted for the canal water samples in the study area are summarized in Tables 2, 3, 4, Figures 2, 3, 4,
5, 6, and discussed as follows:

3.1 General water physiochemical parameters

The temperature variation of the canal water in the study area ranged from 17 to 33°C. Hydrogen ion
concentration (pH) was ranging from 7.0 to 8.3; EC value ranging from 1.19 to 1.925 ds/m.

The TDS in the canal water ranged between 760 and 1232 mg/l. CI', SO4*, HCOs, and NOs~ were
ranging from 187 to 288, 147 to 210, 102 to 327, and 2.2 to 7.2 respectively. The concentration of Na"
ranged from 84 to 150 mg/l, Ca*" from 80 to 125 mg/l, Mg** from 23 to 43 mg/l, and K* from 34 to 77
mg/1. From this it was clear that hydrochemistry was dominated by sodium, calcium, chloride and sulfate
ions. The relative abundance (in mg/1) of major cations was in the order of: Na* > Ca*" > K" > Mg’ and
major anions was: CI"> SO4* > HCO; > NOs, Table 2 and Table 3.

Table 2. Annual range and mean values of chemical and physical parameters of water samples during
the study period. The temperature in °C, EC in (ds/m) and the rest in mg/L.

1%t Station (Kut) | 2" Station (Hai) | 3" St. (Qalaa) | 4™ St. (Badaa) 51 St. (Shatra)

Range |Mean| Range |Mean| Range [Mean| Range [Mean Range |Mean
Temp. |17 31 [23.7| 18 32 |245| 18 32 | 23 | 18 33 24 | 19 33 | 253
pH 72 76 | 73|72 76|74 7 83|75|72 82|76 |74 8 7.8
EC 119 16 | 137|129 1.72|151|1.35 1.67|161|1.42 1.88|1.651|1.33 1.925| 1.76
TDS | 7601023 | 877 | 828 1101| 967 | 864 1069|1041| 911 1206| 1057 | 854 1232 | 1128
HCO5;™|102 140 | 118 | 192 270 | 223 | 186 327 | 235 | 198 324 | 240 | 186 318 | 235
CI- 205 275 | 251 | 187 216 | 228 | 204 282 | 232 | 192 282 | 232 | 210 288 | 246
Ca? |82 114 | 96 | 80 120|103 |90 125|107 | 92 107 | 98 | 99 120 | 110
Mg |29 43| 35 | 26 41 | 32 |25 27 | 34 |23 39 | 31 |29 36 | 32
SO, |150 193 | 171 | 168 190 | 175 | 147 198 | 181 | 170 210 | 190 | 156 204 | 180
NOs~ |28 7| 41|28 72|48 |33 66|48 |28 62 |485|22 59 |255
Na* 91 144 | 108 | 88 150 | 107 | 96 143 | 120 | 104 121 | 106 | 84 133 | 110
K* 37 57| 44 | 34 57 | 44 | 42 63 | 47 | 39 67 | 55 |38 77 | 51
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Table 3. Annual mean values of major ions concentration in water samples by meq/I unit.

Stations | Ca*?> Mg Na* K' CI= SOs2 HCO;"
Kut 479 288 4.7 113 7.07 3.56 1.93
Hai 514 2.63 4.65 1.13 6.42 3.64 3.66

Qalaa | 534 28 522 1.07 6.54 3.76 3.85
Badaa | 4.89 255 4.61 141 6.54 3.95 3.93
Shatra | 549 263 478 13 6.93 374 2.97

3.2 Water quality indices

Table 4 shows the annual means of water quality indices including: (%Na), (RSBC), (SSP), (K1), (PI),
(MAR) and (SAR) in the canal water samples during the study.

Table 4. Annual mean values and results of irrigational water quality indices from the five stations

during the study.
Irrigation water quality indices (meg/l)
Station SAR % Na Pl (%) SSP (%) MAR KR | RSBC
(%)
Kut 2.4 43.2 49.2 38.9 37.55 0.61 | -2.86
Hai 2.36 42.6 52.8 374 33.85 0.60 | -1.48
Qalaa 2.4 43.6 53.7 39.07 344 0.64 | -1.49
Badaa 2.5 44.9 54.7 38.3 34.3 0.62 | -0.96
Shatra 2.23 42.8 50.4 37.05 324 059 | -2.52
Mean 2.37 43.4 52.3 38.1 34.5 0.61 | -1.78
Result Excellent Permissible Injurious Good Suitable | Good | Safe
References [13] [14] [25] [22] [26] [35] [34]

A. Sodium adsorption ratio (SAR)

The classification of the canal water samples with respect to SAR showed that its mean value is
2.37, all of the samples were <10 and fall under excellent category [13, 39]. SAR calculates the degree
to which dissolved cations tend to enter into cation exchange sites in the soil. The high Na concentrations
relative to the Ca and Mg affects the soil permeability, contributes to total salinity and toxic to sensitive
plants [13, 40].

B. Sodium percentage (% Na)

High percentage of sodium in water decreases plant growth and soil penetrability. Results for Na %
ranged from 42.6 % to 44.9 % with a mean of 43.4 %, as shown in Table 4, based on % Na, the canal
water was not excellent nor good but permissible for irrigation [14].

C. Permeability index (PI)

In the present study, its values ranged from 49.2 meq/1 to 54.7 meq/l with a mean of 52.3. This result
suggests that all water samples can be categorized as iNjurious irrigation water [38].

As proposed by Doneen [25], soil permeability is influenced by a long-term utilization of irrigation
water, depending on soil sort and the water content of (Na*, Ca?*, Mg?* and HCO;").

D. Soluble sodium percentage (SSP)
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It is a vital factor to study sodium hazard and for adjudging the quality of water for irrigation.
The high rate of sodium in water may decrease plant growth and soil penetrability [14].
The soluble sodium percentage values range between 37.05 meq/1 to 39.07 meq/l with a mean of
38.1. According to SSP, all of the canal water was good for irrigation [22].
E. Magnesium adsorption ratio (MAR) ()

Itwas proposed by Szaboles and Barab [36] for classifying irrigation water quality. MAR values of
all the samples varied from 32.4 to 37.55 % with a mean of 34.5 % which was less than 50.0 indicating
that water is suitable for irrigation uses. Crops are harmfully affected and the soil becomes more saline
if MAR exceeds 50% [15, 26, 37].

F. Kelly Ratio (KR)

The Kelly Ratio values of the study area ranged between 0.59 megq/1 to 0.64 meqg/l with a mean
of 0.61. This indicates that all of the water samples fall within the limit of <1.0 and are considered good
for irrigation [35]. When the concentration of Na' increases, it will replace Ca®" and cause soil
dispersion, where Ca®" has a vital role in the nutrition of plants. In like manner, the take-up of K* is
stimulated, while the absorption of Na* is repressed, by Ca®" notwithstanding when the concentration
of Ca*" is low [24].

G. Residual sodium bicarbonate (RSBC)

Water with high RSBC has high sodium hazard and high pH makes land infertile attributable to
deposition of sodium carbonate. Carbonate and bicarbonate are combined with Na* when Ca?* and Mg?*
precipitated by plant uptake and evaporation to represents a loss of fertility [23].

In this study RSBC values (Table 4) ranged from -2.86 meq/1 to -0.96 meq/l with a mean of -1.78,
it was less than the critical value of 1.25 meq/l and consider safe for irrigation (Gupta,1989).
The negative values indicated that dissolved ions content of Ca*" and Mg?* > HCO5 [23].

3.3 Graphical Diagrams

3.3.1 Piper Diagram
The concentrations of the main cations and anions found in the canal water of the study area are plotted
from the available data in Piper’s diagram to reveal the analogies, dissimilarities, and type of water
(Figure 2). The Piper diagram of water classification showed that all canal water samples were in the
Na“, Ca**, K, Mg*" and CI', SO4*, HCOs, Nos facies, the alkali elements (Na* + K") exceeded alkali-
earth (Ca®" + Mg, the strong acidic anions (CI" + SOs*) exceeded the weak acidic anion HCOs,
calcium chloride type of water were predominant in all samples.

3.3.2 Durov Diagram
Durov diagram shows that the type of water samples of the canal from the five stations in all seasons is
calcium chloride type demonstrates the dominance of alkalis water with increased portions of earth
alkaline, the prevailing anions are chloride and sulfate, cations are sodium and calcium. In general, water
chemistry of the study area was dominated by alkalis elements and strong acids 'Figure 3'.
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Figure 2. Piper’s Diagram showing the major chemical compositions of the canal water samples.
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Figure 3. Durov’s Diagram showing the chemistry of water samples.
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3.3.3 Wilcox Diagram

SAR and EC plotted to get Wilcox diagram which divides waters into C1, C2, C3, and C4 categories on
the basis of salinity hazard (EC) and S1, S2, S3 and S4 categories on the basis of sodium hazard (SAR).
The results of this study indicate that all samples of the canal were in a C3S1 category with high salinity
and low sodium (alkalinity) hazards as shown in 'Figure 4' [14, 41].

The canal water of these samples can be used for irrigation with most crops under special
management for salinity control due to high salinity hazards.

When the concentration of chloride ions higher than 4 meq/l, toxicity problems can occur
for sensitive crops according to [42]. Waters of Al-Gharraf (Table 3) have more than 4 meq/1
and a high risk of salinity, it is fresh brackish water based on Stuyfzand classification [43].

c1 2% c2 750 c3 25 C4

®5haraa
30 WQslaa
Kut
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Sodium Hazard (SAR)

=

Si

82

T T
100 1000
Salinity Hazard (Cond)

)

Figure 4. The site of the water samples on the Wilcox Diagram.

3.3.4 Stiff Diagram
The stiff system is a method for showing similarities or differences and changes in water composition
explaining the chemical composition in hydrological cross-section. The width of the pattern could be
used as an approximate indication of total ionic content [44].
'Figure 5' shows a stiff diagram for one of the study stations, there were little differences in the
concentrations of the major dissolved ions (Ca*", Na*, Mg2+, K', CI, SO4*, and HCO3) among stations
and seasons.
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Figure 5. Stiff diagram for one of the study stations shows the water ionic composition.

3.3.5 Schoeller Diagram

The Schoeller diagram is used to study the chemical composition of the canal water, ions concentrations
(meq/1) are plotted as shown in 'Figure 6'.
Results specify that lines of similar slope connecting concentrations of different parameters are
indicative of water from a similar source. The most water type of high sodium content also has a high
concentration of chloride [30].

Schoeller index revealed that base exchange reactions were more predominant than cation-anion
exchange reaction. In this area, water samples had higher HCOs™ values than alkali-earth indicating that
water of the study area was of base exchange-softened type [45].

Schoeller Diagram

o »
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Figure 6. The position of the canal water samples on the Schoeller’s diagram.
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3.3.6 Gibbs diagram

According to Gibbs diagram, the predominant of all the canal water samples in the study area fall in the
evaporation and fractional crystallization dominance field of the diagram and evaporation is the main
responsible process for changing the chemistry of the canal water, 'Figure 7' [31].
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Figure 7. Gibb’s diagram plot of the canal water samples.

4. Conclusions
Chemical composition of Al-Gharraf Canal water indicated that the cationic concentrations ranged in
the order of Na* > Ca*" > K" > Mg*', while it is CI" > SO4* > HCO5 > NO5™ for anions.

The Piper and Durov diagrams showed the predominance of calcic chlorinated (Ca**- CI” type.

The Gibbs plotting suggesting that evaporation and fractional crystallization is the prime process for
contributing the ions into the water.

Wilcox diagram reveals that the water quality class is C3—S1 has a high risk of salinization and a low
risk of alkalization with low SAR.

RSBC values of the canal water samples belong to good class; the irrigation water does not present
any risk of sodicity but has a high risk of salinization, especially for sensitive crops.
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Abstract. Among various techniques available for removal of phenol, biodegradation
is an eco-friendly and cost effective method. Thus, it is required to understand the
process of biodegradation of phenol, such as investigate on lag phase and biomass
concentration.

Phenol degrading bacteria were isolated from soil samples of industrial sites in
enriched mineral salts medium (MSM) with phenol as a sole source of energy and
carbon. One isolate of potential phenol degradation from consortium for phenol
degrading studies was identified as Rhodococcus pyridinivorans GM3. Lag phase and
biomass determination of R. pyridinivorans GM3 was studied with different phenol
concentrations under pH 8.5 at temperature 32 Co and 200 rpm.

Microbial biomass was directly proportional to increasing phenol concentration
between 1.0 to 2.0 g/L with a maximum dry biomass of 1.745 g/L was noted after
complete degradation of 2.0 g/L phenol in 48 hours.

1. Introduction

Phenol represents a serious ecological problem due to its wide spread use, toxicity and occurrence
throughout the environment; hence, it is necessary to develop efficient strategies for its waste
management [1]. Whilst Rigo and Alegre [2] reached that among twenty two microorganisms species
isolated from wastewaters that containing phenol, Candida parapsilopsis had to be growth capable on
a medium with phenol concentration (1.0 g/L). The degradation ability of Streptococcus epidermidis
OCS-B was checked up to 200 mg/L concentration within 84 hours and so can be utilized the phenol
by bioremediation of contaminated sites [3].

Much attention is paid on microorganisms that can completely degrade phenol, and there are a
variety of phenol degrading cultures. Xanthobacter flavus MTCC 9130 can tolerate upto 1100 mg/L
phenol concentration, the phase of lag elevated with the raise in concentration of phenol and the
temperature of optimum growth was 37°C [4]. Shourian et al. [5] observed that Pseudomonas sp.
SAO01 degrades phenol at 0.7 g/L after an initial very short lag phase, then rapidly completed within
30 hours. Pseudomonas sp. SA01 was capable to degrade up to 1.0 g/L of phenol concentration and
over concentrations of phenol (1.0 g/L) had a potential inhibitory affect growth of bacterial.

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
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When an inoculum of bacteria is first introduced into medium, it will probably require a period to
adapt to its new surrounding environment. Irrespective of variation of conditions and microbial strain,
the increased phenol concentration leads to the increase in period of the lag phase, thus, extend the
time of biodegradation. Moreover, the reduce in the degradation rate by Acinetobacter baumannii; on
increase in the initial concentration of phenol from 125 mg/L to 1000 mg/L, an increasing lag phase
period from O to 48 hours was observed and correspondingly extended the process of degradation
from 84 hours to 354 hours [6]. The strain Corynebacterium sp. DJ1 granules had a lag phase of 12
hours at 2000 mg/L phenol concentration and degradation rate was 38.3, 36.4 and 34.7 mg/L per hour
at concentration 1.0, 1.5 and 2.0 g/L respectively; however, phenol at 2500 mg/L inhibited microbial
growth and degradation [7]. At higher concentration of phenol, the microbial growth inhibition was
more and hence the lag phase time get longer for Alcaligenes faecalis to degrade 400, 700 and 1000
mg/L within 6, 12 and 26 hours respectively [8].

The elevated inhibition with the higher levels of phenol was obvious in longed lag period
treatment of stream wastewater and can be negatively influenced by the co-pollutants existence [9].
Although the phenol is a poisonous composite which inhibits its possess change even at low
concentrations, there are some methods accessible for phenol treatment; the biological treatment is
mainly attractive because it has the significant to complete degrade phenol at often with generating
minimum production of secondary waste and safe end products [10]. The simple recycle of the
biomass by both, chemical and physical methods have been recognized for aromatic wastewaters
treatment, but phenols biological degradation is progressively more being documented as a proficient
and mild effective cost method [11]. Biomass is important parameter that affect phenol
biodegradation rate, whereby it is correlated with differences of microbial growth stage, such as lag
phase of microorganism during growth on media containing phenol Therefore, the objective of study
is investigate lag phase and determination of biomass concentration of bacterial isolate during phenol
biodegradation process.

2. Materials and Methods

2.1. Isolation

Samples were collected from 4 industrial and 4 agriculture sites in Hyderabad. Medium of enrichment
for degrading bacteria was conducted to screen sample of soils under aerobic condition. Isolation of
phenol degrading bacteria were carried out in enrichment culture containing 1.0 and 1.5 g/L of phenol
by sub cultured into fresh MSM for several times. Among 26 isolates, one of the bacterial isolates that
were evidenced high degradation of phenol and identified as Rhodococcus pyridinivorans GM3 by
biochemical characteristics, morphological and microscopic 'Figure (1)".

2.2. Growth medium

The mineral salts medium includes yeast extract (1.25 g/L), MgCl12.6H20 (0.35 g/L), K2HPO4 (0.35
g/L), Ca(NO3)2 (0.2 g/L ), FeCl2 (0.12 g/L ) and trace elements (0.2 mg/L of MnSO4. 2H20, 0.2
mg/L of CuSO4.5H20, and 0.1 mg/L of Na2Mo0O4, 0.1 mg/L of ZnS0O4.7H20) with phenol addition
as source of sole carbon according to concentration assay[12].

2.3. Phenol estimation

Phenol was determined by method of direct photometric [13]. The supernatant was added 4-amino-
antipyrene and using phosphate buffer (pH 6.8) and ammonium hydroxide (0.5N) for adjusted at pH
79 £ 0.1. Then, followed by oxidation with K3;Fe(CN)s and analyzed at 500 nm by
spectrophotometer (Shimadzu - Japan) Visible/Ultra Violet recording. The minimum detectable
quantity of phenol in this method is 0.1 mg/L.

2.4. Phenol degradation
Phenol degradation was carried out on MSM (50 mL) containing 1.5 g/L of phenol concentrations (at
triplicate) with 1% R. pyridinivorans GM3 of inoculation and incubated at 32°C, pH 8.5 and 200
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rpm(optimization conditions) [14]. The samples were collected every 8 hours of interval from flasks
containing phenol concentration 1.5 g/L respectively and phenol degradation was monitored.

2.5. Lag phase

For studying lag phase of R. pyridinivorans GM3 with phenol as sole carbon sources it was carried
out in triplicates on MSM with different concentrations of phenol (0.5,1.0,1.5 and 2.0 g/L) at pH 8.5,
32°C and 200 rpm. Each phenol concentration was estimated at regular intervals of one hour of
incubation.

2.6. Growth curve

MSM with 1% glucose was prepared in 250 mL flask and inoculated with 1% actively growing R.
pyridinivorans GM3 and incubated at 32°C, pH 8.5 and 200 rpm. Growth was measured at regular
intervals as culture optical density (OD) by spectrophotometer (Shimadzu) at 600 nm (in lab of
Department of Microbiology- -Science College- Osmania University).

2.7. Determination of biomass concentration

The biomass concentration was determined using the dry weight method. It was carried out on MSM
(50 mL) including three phenol concentrations (1.0, 1.5 and 2.0 g/L) at triplicate in flasks (250 mL)
and inoculated with 1% R. pyridinivorans GM3 and incubated at temperature 32°C, pH 8.5 and 200
rpm. For every six hours of incubation, biomass was estimated for all phenol concentrations. Fifty mL
aliquots in plastic centrifuge tubes (100 mL) were centrifuged for 15 minutes at 5000 rpm [15] on
4°C. The samples were then rinsed (twice) with de-ionized water and at 105°C for 24 hours, the
pellets were dried, cooled in a dessicator and reweighed. The dry weight of biomass as g/l was
estimated by the difference between the first (empty) and the second weight.

’

Figure 1. A: Light Microscopic picture of bacterial isolate GM3 with simple staining at
magnification 1000X. B: Scanning electron micrograph of R. pyridinivorans strain GM3

3. Results

The ability of R. pyridinivorans GM3 to degrade phenol in batch culture were studied by using MSM
containing 1.5 g/L initial phenol concentrations with inoculum size 1%. It is clear from the results that
R. pyridinivorans GM3 showed 100% degradation within 24 hours at phenol concentration 1.5 g/L
which is shown in Figure 2. The results proved that R. pyridinivorans GM3 utilized /degraded phenol
as sole carbon and energy source.



IHSCICONF2017 IOP Publishing
IOP Conf. Series: Journal of Physics: Conf. Series 1003 (2018) 012007  doi:10.1088/1742-6596/1003/1/012007

1.6 x

1.4 4"

1.2 + ~
1 4 N

0.8 - S

0.6 - A

0.4 - -~

0.2 A o
0 : —— oo A

Phenol concentration g/L

-
-
-~
-
-
-
-

8
Incubation time (hours)

Figure 2. Phenol degradation by Rhodococcus pyridinivorans
GM3 with initial phenol concentration of 1.5 g/L

3.1. Lag phase of R. pyridinivorans GM3

The isolate bacterial R. pyridinivorans GM3 has ability to utilize phenol in MSM was used to study
lag phase. Initial concentration of phenol acts a significant role in the process of biodegradation, since
some contaminants of hydrocarbon, as well as phenol are recognized to possess inhibitory affect the
duration of the lag phase of bacterium (Figure 3). The lag phases to initial 0.5, 1.0, 1.5 and 2.0 g/L
phenol concentrations were 2, 3, 4 and 6 hours respectively. The results imply that the lag phase
length elevated exponentially with concentration of phenol. The high phenol concentrations may have
an inhibitory effect on growth of R. pyridinivorans GM3, hence reflected effect of toxic compound in
the form of extended lag phase.

When a bacteria population is inoculated into a medium, the growth generally does not start
immediately but after some time as known as the lag phase. In the lag phase there is a delay in the
growth of bacterial population until the bacteria have become arranged to the surrounding conditions
and source of nutrients.
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Figure 3. Lag phase of Rhodococcus pyridinivorans GM3 with 0.5, 1.0, 1.5 and 2.0 g/L of phenol
concentrations

3.2. Growth curve

Growth of GM3 was monitored by measuring turbidity at 600 nm (Figure 4). It is not clear that lag
phase from the growth curve but there was less growth in first 4 hours. Growth curve of R.
pyridinivorans GM3 showed a logarithmic phase extending up to 20 hours and maximum growth
occurred at 20 hours (OD 1.324 =10° CFU/mL), later the culture reached stationary growth.
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3.3. Determination of biomass concentration

In order to determine biomass of R. pyridinivorans GM3 at varying phenol concentrations, freely
suspended cells were inoculated (1%). Figure 5 shows biomass at 1.0, 1.5 and 2.0 g/L phenol
concentrations, which were significant with phenol concentration and interdependence among the
times needed for phenol degradation. At phenol concentration of 1.0 g/L the dry biomass found was
lower than 1.5 and 2.0 g/L phenol concentrations. However, when the phenol concentration was 2.0
g/L it increased to approximately 1.745 g/L (dry biomass) and phenol could be completely degraded
only at 48 hours. The biodegradation of phenol can be described by the non-elementary chemical
reaction:

Phenol + Nutrients + R. pyridinivorans GM3 Cells => More R. pyridinivorans GM3 cells + Products
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Figure 4. Growth curve of Rhodococcus pyridinivorans GM3
in mineral salts medium
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Figure 5. Biomass production of Rhodococcus pyridinivorans
GM3 with 1.0, 1.5 and 2.0 g/L phenol concentrations

4. Discussion
The isolate R. pyridinivorans GM3 could degrade phenol with concentrations of 1.5 g/L. in 24 hours.
The results implied that GM3 has utilized phenol as sole source of carbon in MSM. Previous reports
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suggest that Rhodococcus has the ability to degrade a variety of hydrocarbon and fuel additive
compounds and could be efficiently used in bioremediation field for elimination of these compounds
[16].

It was confirmed that lag phase depends upon the concentration of phenol in the media and when
the concentration is increased, the lag phase period also extended concomitantly. The lag phase of R.
pyridinivorans GM3 was obvious at 2.0 g/L phenol concentration within the first 6 hours of
incubation, which might be due to the toxicity of phenol and the use of phenol as sole carbon and
energy source. Similarly, Kim et al. [9] showed that increased inhibition of degradation with the
higher levels of phenol was exhibited the lag phases increased. The correlations between
concentration and lag phase imply that regarding inhibition of phenol degradation in kinetic analysis
is useful for phenol degradation characterization [17]. Also, these results are in agreement with
Oboirien et al. [18] whereby increasing initial concentration from 0.1 to 0.25 and 0.5 g/L enlarged the
lag phase of Pseudomonas aeruginosa growth on pure culture to 8 and 16 hours respectively.

Phenol is not easy to degrade and is toxic to mainly microorganisms at adequately high
concentration. The growth rate can inhibit even of those species that have utilizing it by metabolic
ability as a substrate used for growth [19]. Since of the nature of phenol inhibitory to R.
pyridinivorans GM3 populations at high phenol concentrations may completely inhibit bacterial
degradation or caused in long lag times following a slightly rate of biodegradation. When increasing
the initial concentration of phenol from 100 mg/L to 500 mg/L result to extend lag phase of
Pseudomonas fluorescence growth from 0 to 66 hours [20].

Microbial bioremediation of a toxic chemical depends mainly on the ability of a microorganism to
be viable, survive and tolerance to existing concentration and utilize that the compound as a substrate
for growth. Microbial biomass was directly proportional to increasing phenol concentration between
1.0 to 2.0 g/L with a maximum dry biomass of 1.745 g/L was noted after complete degradation of 2.0
g/L phenol in 48 hours. If the toxicant concentration can be dominated or the biomass is big sufficient,
numerous very toxic wastes or components can be degrade. Furthermore, by incrementally mounting
concentrations of pollutant and waste in environment that can utilize the bacteria for removing this
pollution. Growth of R. pyridinivorans GM3 varies depending on consumption of phenol and nutrient
abundance. In other words, the activity of forming biomass indicated phenol degradation. Therefore,
there is significant relation between phenol degradation and growth. Parameters such as
concentrations of pollutant, microbial adaptation, tolerance and viable biomass are essential
parameters that effect on biodegradation of phenol rate which further depend on the period of culture
adapted to phenol [21]. Phenol is difficult to use as a substrate for growth within biodegradable
process because the phenol inhibits the activity of innate of most kinds of microorganisms at lower
and higher concentrations, also the phenol is toxic to microbial even at skimpy concentration [22].
Moreover, Goudar et al. [10] reported that the greater than 1.3 g/L of phenol concentrations were
toxic to the culture of microbial. Conversely, phenol showed inhibition to degradation rate of
substrate and specific rate of growth over initial concentration of phenol 300 mg/L [23].

In the present study, growth of R. pyridinivorans GM3 increased with increasing phenol
concentrations. Degradation of organic substrates supplies bacteria with energy source and materials
of building for metabolism, new cells growth, maintenance of cell. Attention was focused on phenol
toxicity that inhibits growth depending on the concentration of phenolic compound to which microbial
cells are exposed. Researchers have described results such as disruption of cell, precipitation of cell
protein, inactivation of enzymes and leakage of amino acid from cells [24].

The tolerance of phenol effects on bacteria growth; this implied that they contribute in the
processes regulations which are operating through the cell division and/or growth. The solution is to
gradually increase the concentrations of contaminant, letting to the microorganism population to
acclimatize to the altering conditions and generate the necessary metabolites and enzymes [25]. The
step of cell division is mostly sensitive to effect of phenol toxic and its inhibition can be regarded as a
response of adaption underneath phenol stress conditions [26]. Therefore, it is required to know the
phenol biodegradation process that involved in degradation. Research has been conducted to
understand biodegradation of phenol that are among the most prevalent and persistent environmental
pollutants.
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5. Conclusion

The degradation rates diminished or slowed considerably for length of lag phase when high
concentrations of the phenol was used. Adaptation demonstrated that effect of inhibition was take
place at high phenol concentration, hence the degradability is rimmed due to the toxicity is a
concentration function. However, the rate of biodegradation depends on the state of biomass
development. Obviously, the microbial biomass was directly proportional with increasing
concentration of phenol.
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Abstract. A study was conducted on the biology laboratories-Tikrit University to
determine the ingredients of three local plants Heliotropiumsuaveolens,
Plantagomajor and Silybummarianum and effect its extracts on the growth of fungus
Fusariumsolani, Fusariumoxysporum and Alternariaalternate. Results analysis by
High performance Liquid Chromotographyte (HPLC) technique showed H.
suaveolensplant contain alkaioidic compounds indicine 9.52%, supinine 3.95%,
indicine-N-oxide 14.66%, heleurine 33.0%. heliotrine 31.88% and lidelofidine 6.95%
and plantago major plant contain salysilic acid34.93%, kampferol 4.55%,gentisic acid
2.72%,vanilic acid 1.67%,chlorogenetic acid 0.70%,coumaric acid 8.59%,ferulic acid
21.42% and aucubin 9.12% While S. marinum contain salichristinA
42.24% salichristin B 14.89%, salidianin 30.23%, silybins A3.30%,silybins B 2.74%,
isosilybins A 4.86% and isosilybins B 1.71% Extract 20 concentration of
H.suavelones and P.major showed high inhibition reached100% While S.
marinumshoed no effect on fungus growth.

Keywords. Medicinal Plants, Aqueous Extract, Fungi Inhibitory Effect.

1. Introduction

Medicinal plant has big important in agriculture production, it contain active natural ingredients [1]
this natural products has effect on other plants and on its environment beside its effect on organisms
growth [2] such as using extracts of medicinal and aromatic plants which has one or more materials
in its chemical composition able to inhibition fungus and insects growth [3, 4] , There is a wide
variety of funga genera causing diseases for human, animals and plants [5, 6, 7] The intensive and
indiscriminate use of pesticide in agriculture has caused many problems to the environment such as
water, soil, animal and food contamination, poisoning of farmers [8] besides its harmful effect on
human health [9, 10] and appearance resistant strain from fungi [11]. The genus Heliotropium is
bigger genuses of Boraginaceae family include 220-300 species in Iraq specialize by scorpoid
inflorescence shape [12] andplantago majorbelong to the Plantaginaceae family its high reach about
0.5 m give many leaves over the earth directly had about 5-7 lines with small black or yellow or
weight, flowers on the head of long stem distrib around roads and in the gardens [13] ,while
marianumis one of the important species belong to the silybum genusits annual or biannualplantwith
1-2 m high and simple or branched cavey stem and leaves spiny on the borders has white veins, the
flowers is violet or pinky or white [14], distribution in the south of Aljazeera and Sedimentary plain
of Iraq and commonly find around the fields and roads [15, 16]. In recent years, antimicrobial
properties of plant extracts have been reported with increasing frequency from different parts of the
world because plant provide compounds such as alkaloids suponins, volatailoil, coumarins, suponins,
flavonoids and glycosides [17], extracts of Zingiberofficinale and Xylopiaethioicaplants inhibited
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growth of Fusariumoxysporum [18], a study by [19] find activity extracts of Cmbopogon martini on
inhibition growth of Fusariumsolanifungi.Pimpinellaanisum extract with 50 and 75% concentration
lead to full growth inhibition of F.solani,R.solani and A.alternata fungus [20] and sort rot diseases on
potato affected by garlic extract[2/],extracts of Saliva officinalis.Rosmarinsofficinalis and seed of
Cynarscolymns were quite comparable to values obtained with the convential fungicide captain
[22],turmeric rhizomes inhibited the mycelia growth of A.solani by 38.2% [23] and aqueous extracts
from Euccalptuscitriodrafresh leaves in 20% concentration were efficient to inhibited in 100% the
mycelia growth of Phytophthorasp and Seclerotiumrolfsii and 75% in R. solani and in 45% to A.
alternataunder in vitro assays [24],while aqueous extract of wild basil at 5% concentration was
enough to provide inhibition at 100% mycelia growth of A.alternata [ 25] .Study by [26] appeared that
crude extract of Lippa alba and R.officinalis has bigger inhibition for A. alternata mycelia growth and
the two plants mixture extracts produced better values than isolated extracts with 60% of growth
inhibition of A.alternata [2 7].Active inhibition appeared by extract of Neriem oleander leaves against
R. solani and F. solani [26], also significant effect of N.oleander leaves extract in particular 3% which
showed high inhibition activity on fungi colony diameter growth of Pythiumaphandermatum [2 9].

2. Materials and Methods
2.1. determain plants ingrediants

The plants collected from fields and around of the roads(leaves and stems) of three plants were
washed by water, The plant dried at the shade and milled then 10gm from the sample put in 50 ml
boiled water (90-100C0 ) for 3 hours then extracted whattman papers no.1 the extraction collected and
put in closed glass tube in order measuring the concentration of active ingredients by High
Performance Liquid Chromotography (HPLC) apparatus which supplied by Shimadzu company
(Japan) type,LC-10A 2000 supplied with spectrum scale (Spectro photo meter — spd — 10A — UV), A
sample size 20ul injected on Fast liquid chramotographic column (LC) with diamention(50x4.6mm
I.D) by the injector type (Rheodyn-712) at condition show in (table 1)and the data recorded by
calculator which drawed the pick area and retention time. Astandard solution of
Heliotropiumlasiocarpium plant used and speratedpy HPLC apparatus and identification the pick area
and retention time of standard solution and comparing it with the pick area and retention time of
studed plant sample at the same condition. Concentration of compounds in the sample calculated by
the aquation [36]:

Pick area of compound
Conc. Compound in the plant= x standard pattern conc. x delution factor
Pick area of standard pattern

Table 1. Chromatographics separate condition.

Colum Mobile Following  Type of Temperature Fast of Size of
Phase rate detector recorder paper injected sample

Reverse  Distill 10 ml/min.  Ultra 30C°10 mml/min 20mg/ml

Phase water: violate ray

Column  Ethanol 70% 254 nm

(50x4.6  2: 80viv

mm |.D)

2.2. Preparing plants extracts

Leaves and stems of three plants were washed by water and soaked in 2% of sodium hypochloride
solution for 15 minute and washed with sterilized water and air dried at room temperature, 100gm of
each plant milled and used for extraction in 100ml of hot water and the extraction dried by using
water path at 60°Cinorder obtain 8.2gm dried extraction then different concentration 5, 10, 15, 20%
prepared from the dried extraction in addition to control 0% [20].

2.3. Isolation and identification of fungi.
Infected parts from potato and Solanum plants were collected, the pathogen was isolated on potato
dextrose agar (PDA) medium. Infected piece of plant washed and sterilized by sodium hypochloride
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2%then washed and transferred to (PDA) plate were incubated at 25 +2°C for 10 days. The fungus
identification was done with using akey of [30].

2.4. interactionbetween fungi and plant extract

Three petridish (9 cm diameter) prepared for each fungi then disks with 0.5cm transfer from each
studied fungi taken from pure culture on age 7 days .Prepared different concentration plant
extactionaddad in each treatment(three replication) without control treatment, the dishes incubatedat
25 +20C taken the measurement of fungi culture growth of two opposite diameter of diameter each
dish when fungi growth reached in control treatment to edge of the dish then calculation the
percentage of inhibition by the equation:

Inhibition (%) = [(C =T)/C] x 100 @)

Where, C and T represent the diameter of control and treated colony, respectively. Data on mycelial
growth 9 days after incubation (DAI) when mycelial reach edge of petridish were recorded. before
addition the mediumantibacterial Amoxicilin added to 1 L of PDA mediumand mix well with the
medium then added to the petridish.

3. Results and discussion

The analysis of three studded plants by HPLC apparatus appeared verily H. suaveolensplant
containseveral compounds Indicine, Supinine, Indicine-N-oxide, Heleurine, Heliotrine and
Linelofidine Figure 1 and table 2, and P.vmajor plant contain the compounds Salysilicacid,
Kaempferol, Gentisicacid, Vanilicacid, Chlorogenticacid, Coumaricacid,Ferulic acid and Aucubin
Figure 2 and table 3, while S. marinumplant contain, Silychrstin A, Silychrstin B, Silydianin, Silybins
A, Silybins B, Isosilybin s A and Isosilybin A Figure 3 and table 4.

THRT
b | [ER=3=Fx] =
Heleurine -
= 3.66
& —— Heliotrine —
Figure 1. Chromatogram HPLC analysis of studied H. suaveolens plant.
Table 2.Compounds, Pick area and the concentration studied of H. suaveolens plant.
Compounds Pick area Pick area standard Conc. Compound Conc. Percentage (%)
Of plant of standard mg/ml
Indicine 14222 39148 50 90.82 9.52
Supinine 49530 32824 50 37.72 3.95
Indicine-N-oxide ~ 20682 36977 50 139.83 14.66
Heleurine 46263 36748 50 314.73 33.00
Heliotrine 33423 27478 50 304.08 31.88
Lindelofidine 92870 34983 50 66.36 6.95
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Figure 2.Chromatogram HPLC analysis of studied Plantago major plant.

Table 3.Compounds, Pick area and the concentration of studied P. major plant.

Compounds Pick area  Pick area standard Conc. Compound Conc. Percentage(%)
Of plant of standard  mg/ml mg/ml

Salysilic acid 37357 3606 25 90.82 34.93

Kaempferol 133752 3732 25 37.72 4.55

Gentisic acid 13164 3864 25 139.83 2.72

Vanilic acid 3806 18348 25 314.73 1.67

Chlorogentic acid 3510 40005 25 304.08 0.70
Coumaricacid 31321 29463 25 66.36 8.59

Ferulic acid 6315 23819 25 29.13 21.42

Aucubin 31890 28229 25 64.22 9.12

Figure 3.Chromatogram HPLC analysis of Studied S. marainum plant.
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Table 4.Compounds, Pick area and Concentration of studied S. marinum plant.

Compounds Pick area  Pick area standard Conc. Compound Conc. Percentage (%)
Of plant of standard mg/ml mg/ml

Silychristin A 416853 2583 25 31.98 42.24

Silychristin B 15645 34646 25 11.28 14.89

Silydianin 20637 22533 25 22.89 30.23

Silybins A 3425 34445 25 2.50 3.30

Silybins B 2831 433993 25 2.08 2.74

Isosilybins A 3091 20989 25 3.68 4.86

Isosilybin A 2000 38168 25 1.30 1.71

Plant extracts differ in its effect on fungi growth,the concentration by 15% and 20% ofP.majorplant
completely inhibit fungi growth and H.suaveolens plant completely inhibit the fungi growth by 20%
concentration,while S.marainumdoesnt show any effect on fungi growth Table 5 and 6.

Table 5. Effect of varians concentration of plant extracts on the radial mycelia growth of Fusarium
solani,Fusarium oxysporum and Alternaria alternate (average mm).

Concentration%

Extracts 0 5 10 15 20
H.suaveolens 86.61a 71.72b 28.77c 8.95d Oe
P.major 87.19a 36.0b 11.31c od od
S.marainum 87.30a 86.16a 85.04a 86.62 a 81.33a

*The same letterin the line means no significant differnce between the concentration.

Table 6. Ihibition concentration of Fusarium solani,Fusarium oxysporum and Alternaria alternate
growth at various concentration of plant extracts.

Concentration%

Extracts 0 5 10 15 20
H.suaveolens 0 17.19 66.78 89.63 100
P.major 0 58.71 87.02 100 100
S.marinum 0 1.30 2.5 80.77 6.83

Analysis by( HPLC) technique is characterized by in procedure quantitive and qualitative
estimation of plant ingrediants by its ability to caculate curves and its high and determine this
ingrediants on one operation [31],the author [32] and [33] said verily speration and diagnosis of
ingrediants extracted from plants by (HPLC) appratus gave fast results and high accuracy in
comparative with other chromotographic methodsand using (HPLC) technique showed high speed and
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accuracy on appreciation quantity and quality of volatail oil [34] and [35]. Using this technique
appeared existence 15-20 compounds on the volatail oil of Cuminum cyminum[36] and discovery
several glycosidic compounds on the Heliotropium sp plant such asQurictine <dsorahamanine
Heliotrope dsopyrolidine «Narenginine _Triterpene [37]. The inhibition on fungi growth due to the
alkaloidal compounds in plant extract which prevent fungus growth on severl plant kinds [3] ,this
compounds has high treatment efficiency and its toxic [21] exist in the plant and mature seeds contain
it more than imature seeds[38] also alkaloidal compound N-oxide is toxic [39] and the inhibition
ability of this species due toits high containfrom alkaloid reach (233.71)mg/ml in comparative with
low content of another compounds[37],our study agree with [40] whom proved that aqoues and
alkholic extract of Heliotropium genus inhibit growth of types of bacteria and fungi and with [41]
who showed difference on inhibition activity of Artemisia sp, Achillea spand Saliva officinalis plant
extracts against F.oxysporum fungi alsow agree with syudy appeared completely inhibition on
F.solani and A.alternata growth when use Pimpinella anism seed extracts [42]. The analysis appeared
severel acidic compound in the content of S. marinum and this may lead to inhibition of fungi growth
because acidic materials or acid medium affect on enzymes production [43]Organic acids have been
used to prevent the growth reproduction of harmful fungi and secreting of aflatoxins. The effect of
eight organic acids as antifungal agents on the growth of four fungi were studied. Acetic acid (10%)
showed the highest inhibition effect on A. flavus growth being 45.21% while tartaric acid (5%) and
citric acid (5%) gave the lowest inhibition effect of 0.42%. Formic, acetic and propionic acids had the
highest inhibition effect on A. flavus growth [44].
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Abstract. Escherichia coli bacteria consider as one of the common responsible for the frequency and severity
of infections that it causes hospitalized patients. E. coli simultaneously carries a harmful side in which only a
slight genetic recombination can bring about highly pathogenic strain that most frequently causes the scourge
of bacterial infections worldwide including sepsis, neonatal meningitis, pneumonia, bacteremia, and traveler’s
diarrhea. This study was carried out to assessed Escherichia coli infection induced different Pathological and
immunological. Following Escherichia coli isolation, identification and counting, the lethal dose (LD-50) was
determined before infection. Twenty-two mice were used in this study for 21 days infection, the animals were
sacrificed at 3, 6, 9, 12, 15, 18 and 21 days, and tissues of different tissue were collected, examined for
bacterial infection. Bacteria and mice Immunization and ELISA were used to detect immunoglobulin G level
in serum as well. For histological study, different infected organs were used. The results indicated that the
LH50 was 1x109 cell; and all organs were infected after 3 days followed by decreased in infection level
shown in brain at day 12, lung, kidney and intestine at day 15 and in liver, spleen and heart at day 21.
Moreover, ELISA results revealed that concentration 1:200 of serum in positive and negative state and
optimum concentration of Ag 1:40 dilution and compact dilution is 1:1000. In addition, diversity of
histopathological alteration occurs in tissue on time-depended manner. This study concluded that the ability
of activated E.coli to stimulate the intestinal secretory immune system of germ might result from a retardation
of immunological maturity.

Keyword: Escherichia coli infection, histopathological in mice, immunological maturity
Introduction

Escherichia coli are a gram negative bacterium which is responsible for the frequency and severity of
infections that it causes hospitalized patients. E. coli simultaneously carries a harmful side in which only a
slight genetic recombination can bring about highly pathogenic strain that most frequently causes the scourge
of bacterial infections worldwide including sepsis, neonatal meningitis, pneumonia, bacteremia, and
traveler’s diarrhea [1, 2].

There are many physiological changes accrue during infection with EPEC such as transport of iron [3],
inflammatory responses initiation, and increase in the cellular permeability [4]. These physiological events
are similar to the changes accrue by EPEC of host signaling pathways, such as inositol phosphate fluxes [5],
protein kinase C, mitogen-activated protein kinases [6], tyrosine kinase enzyme, myosin light-chain kinase
[7], and NF-KB [8].

The motivation of some these lanes have been proven to the biological changes induction of EPEC.
Though of achievement over the last 25 year for understand the EPEC illness, there is still needed more
studies to comprehend the EPEC activation of biological changes. Earlier studies with different animal
models have been reported to investigate host immune reactions such as modulated rabbits and mice [9, 10].
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The diseases which are induced by REPEC in animal is comparable to EPEC causes infections [9] but,
there are confines to the same model, like genetic and immunological difficulties. However, the present
study was done to examine of Escherichia coli for BALB/c mice was used for animal immunological and
histological studies.

Material and methods

Isolation and identification of Bacteria

In the present study, the samples of bacteria were collected aseptically in sterilized labeled containers from
Al-Yarmook Hospital, Baghdad, Irag, and were brought to the Microbiology Laboratory, Division of
Biotechnology, Department of Applied Science, University of Technology. The E. coli were isolated by
following standard protocol using sterile bacteriological media, including Nutrient agar and MacConky agar.
The specimen were aseptically inoculated on the plates and incubated aerobically at 37 °C for 24 hours. The
morphological investigation of Bacterial strains have been done using Gram's staining. In the other hand
biochemical tests were also included such as , catalase, (MR-VP), gelatin liquefaction test, starch hydrolysis,
nitrate reduction test, indole, motility, coagulase, urease, oxidase, TS,| sugar fermentation and Bacterial
counting as described by [11].

Laboratory Animals

Male BALB/ mice were the tested animals, which were 8 week old at the beginning of experiments, and their
weight was 22 + 0.5 gram. They had free excess to water and food during experiments. The mice were
divided into 2 groups.

Lethal Dose -50 (LDso)

The lethal dose-50 was determined in mice before carrying infection efficacy experiments by injecting
intraperitoneally (i.p.) different doses of viable E. coli suspended in phosphate-buffered saline (PBS). The
doses were 1x10%, 1x10?, 1x10%, 1x10% 1x10° 1x10%, and 1x107 CFU per mouse. Five mice were utilized
for each dose group. Another group of five mice were used as control and administered with PBS only. The
living and dead mice were detected after 28 days for LD-50 and calculated using the formula as below:

50% — (Mortality at dilution next below)
(Mortality next above) — (Mortality next below)

Proportional distance =

Infection of Mice

Approximately 1 x 107 of E. coli cells in 250 pL of PBS were injected interaperitonial into 33 mice. Control
animals of 11 mice were received 250 pL of PBS. During the experimental time of treatment, animals were
detected every 24 h for observing action and aquatic intake, and mass was measured as well. Following
infection, the animals were sacrificed at 3, 6, 9, 12, 15, 18 and 21 days, and tissues of liver, spleen, kidney,
lung, brain intestines and intraperiton were collected, examined for bacterial infection and processed for
further analysis.

Preparation of E. coli Ag for Immunization

E. coli cells were inoculated into nutrient broth for 24 h at 37°C and then washed with PBS by centrifugation

at 3000 rpm for 5 min at 4°C; and then re-suspended to the appropriate density in PBS. Bacterial count were

done to verify the number of bacteria at 110" CFU/ml. Bacterial strain were killed by heating 60°C for 60

min. The sterility of antigens was tested before use according to [12]. Protein concentration has been
measured by biuret protein assay according to standard protocol.
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Immunization of Mice

The mice were divided equally into two groups, 10 mice of each. The group one was injected subcutaneously
2 times for two weeks with 250 pL containing 1x10” CFU/mI. Second group (control group) was injected
subcutaneously with 250 uLL of PBS. Serum were collected at 3, 6, 9, 12, 15, 18 and 21 days. Serum samples
were stored at -20 °C until use for analysis by ELISA.

Enzyme-Linked Immunosorbent Assay

ELISA technique are used to measured the level of immunoglobulin G (IgG) in the serum as described
techniques by [13]. 200 pl prepared as described above. Diluted 1.5 pg mL™ in carbonate bicarbonate buffer
as coating antigen which kept overnight in refrigerator. Plates were washed three times with washing
solution (PBS containing 0.1% Tween 20). Blocking solution 200 pl well™ was added (1% BSA in PBS),
plates were incubated at 37 °C for 60 min. Then washed three times with washing solution. Diluted 100 pl of
each serum samples 1:100 in 1% BSA was distributed into appreciate well, positive and negative control sera
were added and then incubated at 37 °C for 60 minutes. Washing the plates three times, 100 pl of anti-1gG
peroxidase conjugate diluted 1:1000 in diluents buffer containing 1% Bovine serum albumin were added to
each well and plates were incubated at 37 °C for 60 minutes. Washing 3 times again and then add 100 ml of
diluted OPD (1 tablet plus 75 ml deionized distilled water and immediately H.O, 30% for each diluted OPD)
incubated 20 minutes in dark place at room temperature. Absorbance values at 490 nm were measured using
ELISA Reader.

Histological study

The histological examination selected organs of treated mice were washed with PBS, fixed in 10% formalin,
followed by use of paraffin dispensing module EG 1150H (Leica, Germany), and embedded in paraffin.
Sections were prepared by use of a microtome RM2255 (Leica, Germany) and followed by hematoxylin and
eosin (H&E) staining. The processing and staining of sections were performed according to a standard
procedure used in histopathological laboratories [14].

Results

The biochemical evaluation for E. coli showed that colonies growing in MacConkey agar have a ping color
due to the presence of fermented lactose sugar and give a positive test in catalase and negative test in urease
as shown in Table (1):

Table (1). Biochemical test of E. coli

Test Result
Gram stain Negative
Oxidase Negative
Catalase Positive
Urease Negative
Coagulase Positive
Hemolysin Positive
Fermentation mannitol Negative

Lethal Dose-50

The results of LD50 for bacteria E. coli in mice after injection subcutaneously with bacteria have proved
that the LD50 is (1x10° cells) as shown in table 2.

Table (2). LD-50 of infection mice in E. coli.

No. of . Accumulation Accumu!ation Accumulation
Group . loose | Live of living Percentage
cells of loose effect offect percentage
1 10%2 4 0 12 0 12/12 100
2 101 3 1 8 1 8/9 88.88




IHSCICONF2017

IOP Publishing

IOP Conlf. Series: Journal of Physics: Conf. Series 1003 (2018) 012009  doi:10.1088/1742-6596/1003/1/012009

3 10% 2 2 5 3 5/8 62.5
4 10° 8 8 3 3 8/8 50
5 108 2 2 3 5 3/8 375
6 107 1 3 1 8 1/9 11.11
7 10° 0 4 0 12 0/12 0

8 10° 0 4 0 16 0/16 0

9 PBS 0 4 0 16 0/16 0

Infected organs with E. coli.

After 21 days of infection with E. coli. It is noted that all organs of mouse were infected and reached to
maximum levels at 3 days of infection. After that the bacterial infection was started to decrease and less
infection was recorded in the brain at 12 days of infection as compared to other organs. Low level infection
in lung, kidney and intestine were recorded at 15 days while, in liver, spleen and heart was at 21 days as
given in Table (3):

Table (3). Spreading of bacteria E. coli. in organs of mice.

!Day _after Liver spleen | heart lung Kidney | intestine Intraperitoneal brain

infection space
3 +++ +++ +++ +++ ++ + ++ + +++ ++ +
6 +++ +++ | +++ | +++ +++ +++ +++ +++
9 +++ +++ +++ +++ ++ + ++ + +++ ++ +
12 +++ +++ ++ + + + - ++ + ++ + +++ --+
15 ++ - +-+ ++ - +-- ++ - ++ - ++ -
18 +-- +-- +-- --- --- --- - - ---
21 +-- +-- +-- [ [ - [ -

Histopathological changes

Sections of infected organs were stained with haematoxylin and eosin and then evaluated for histological
changes. The tested organs were liver, lung, spleen and kidney.

In the liver, infection with E. coli induces focus suspension and poly focus of neutrophiles, congestion of
veins with micro abscess in tissue of liver especially at first days of infection. At second week, a severity
infection was characterized by presence of inflammatory cells such as neutrophiles, lymphocyte and
macrophage while at third week a signs of prominent central area of necrosis was seen in the infected
sections but not in control sections 'Figure (1)".

Figure (1): Photograph of liver section showing micro abscess and necrosis in liver cells of infected mice
with E. coli. (H&E stain; x 400).
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In spleen, increase in growth of white core of spleen tissue and contact between with other core and
congestion in red core of spleen tissue and eccentric artery, in third week amyloidosis type sago spleen was
seen in the infected sections. No abnormal changes were observed in control sections 'Figure (2)".

Figure (2): Photograph of spleen section showing amyloid in white core and sago spleen amyloidosis in
cells of infected mice with E. coli. (H&E stain; x 400).
As shown in ‘figure (3)', the pancreas of infected mice with E. coli notes suspension around pancreatic cell,
pancreatic acini and congestion in vein of pancreatic. After three week later fibroblasts, lymphocyte,

macrophages were observed in the pancreatic loop. No abnormal changes were observed in control sections
'Figure (3)".

Figure (3): Photograph of pancreatic section showing amyloid in pancreatic ascini and clot in vein of
infected mice with E. coli . (H&E stain; x 400).

Histopathological examination of lung showed growth in lymphocyte behind tunic and amyloid with

congestion in vein and loose size in interstitial pneumonia. No abnormal changes were observed in control
sections 'Figure (4)".

Figure (4): Photograph of lung section notes inflammation and amyloid with lymphocyte of infected mice
with E. coli. (H&E stain; x 400).
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As shown in 'Figure (5)', the infected heart revealed amyliod with neutrophile and macrophage, lymphocyte.
Congestion in vein with focal epicarditis and focal mycocarditis was observed at infection in later state.
Bacterial contamination was also recorded in lipid tissue surrounding the heart

Figure (5): section in heart tissue notes myocarditis and amyloid in epicarditis X 400 (H& E).

The kidney: infection tissue of kidney effect interstitial nephritis and amyloid with macrophage and
lymphocyte 'Figure (6)".

Figure (6): section in kidney tissue notes macrophage, amyloid and lymphocyte X 400 (H& E).

The intestine: infection accuse present of neutrophile in mucus of intestine that lead to congestion of vein in
wall of intestine ,advance infection macrophage ,plasma cell and lymphocyte in mucus and secretion mucin
'Figure (7).

Figure (7): section in kidney notes chronic catarrhal enteritis and mucin in intestine X 400 (H& E).
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The brain: congestion in vein and loss white blood cell around perivascular cuffing lymphocyte in all tissue
of brain ,with focal gliosis and different change 'Figure (8)'".

Figure (8): section in brain tissue notes congestion in vein and perivascular cuffing lymphocyte X 400
(H& E).

The peritoneum: notes congestion in vein after infection and present macrophage and lymphocyte
'Figure(9)'.advance infection notes growth in fibroblast and mononuclear cells that lead to chronic peritonitis.

Figure (9): section in peritoneum notes inflammatory in peritoneum and macrophage ,lymphocyte X 400
(H& E).

ELISA result
To detect level of immune response against E.coli in detect time table to differential optimum dilution
between positive and negative control and detect optimum quantity of Ag we found that concentration 1:200
of serum in positive and negative state and optimum concentration of Ag 1:40 dilution and compact dilution
is 1:1000 Table (4).

Table (4) : ELISA results for IgG level.

Groupe Day Maximum Minimum Average
1 3 0.313 0.201 0.257
2 6 0.379 0.302 0.340
3 9 0.743 0.624 0.683
4 12 1.021 0.942 0.981
5 15 1.034 1.023 1.028
6 18 0.808 0.979 0.893
7 21 0.706 0.892 0.799
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Discussion:

The results of present study improved that immunization of male mice by E. coli results in activation of
immunity in treated group compared with control. These results is in contract with a study of [15] which
reported mice immunity stimulation with two doses of the same bacteria vaccines containing O157 or
0157:H7; K99 to antibodies in serum. Other study has been reported different immune response parameters
such as lymphocyte numbers and spleen weight where the infection with E. coli increase the spleen weight
and number of lymphocytes after infected with 36x 106 CFU/ml [16]. Other studies have been demonstrated
that continuous injection of E. coli increases number of immune cells such as intestinal monocytes when we
compare the number produced through infection with a live E. coli [17].

Several studies have been reported the LD50 dose in mice; for example, Tzong et al. [18] informed that
dose of 250pg subcutaneous administrated was sub-toxic to mice, while control PE was toxic at 0.5 and 1pg.
Moreover, Armstrong and Merrill [19] have reported the inhibition of protein synthesis by activation of ADP
on factor 2 and the lethal dose was at 1pg in in vivo and in vitro study. Susan et al., [20] documented that
toxin had median lethal in mice at i.p injection dose of 0.15ug /22 g. However, Mohawk et al., [21] reported
that there is no one reviews all E. coli O157:H7 infection features, and many respected mouse prototypes
have been established to authorization examination of E. coli O157:H7 pathogenesis and disease can be
measured.

Histopathological investigation in administrated mice in this study reveal that toxin had a marked effects
on different tissues characterize by the presence of inflammatory cells such as neutrophils, lymphocyte and
macrophage. Vulcano et al., [22] investigated the histopathological and immunological alteration in mice
infected with E. coli and suggested that EPEC activates immune action and intestinal histological changes
with instruction to use mice as an appropriate model for the proposal and experimental of immuno-biological
products for active or passive immunization. Not many in vivo researches have studied the differences
between E. coli improved from patients with renal clinical signs and patients with signs of pyelonephritis.
One of the mechanism is that E. coli has LPS in its wall, which is consider as a possible elements that
generate an inflammatory reaction by motivating cytokine producing inflammatory mediators such as
interleukins, TNF-a and CAM.[23]. While LPS stimulation through Toll-Like Receptor-4 (TLR-4) causing
cytokines production [24]. Thus in view of the B-cell mitogenicity of bacterial lipopolysaccharide it may
well be the Gram-negative component of the intestinal flora which most significantly effects expansion of
immunocytes and thereby plays a more fundamental role in the activation, differentiation and maturation of
the local immune system [25]. Furthermore, Ogawa et al. [26] have reported that STEC infected infant rabbit
model shown intragastric epithelial changes including;  vacuolation in epithelial cells, detached and
necrosis due to increase growth of STEC; cecum and colon epithelial changes were exfoliation of epithelial
cells, infiltration of immune cell and mitotic activity. Other studies have been demonstrated that continuous
injection of E. coli increases humber of immune cells such as intestinal monocytes when we compare the
number produced through infection with a live E. coli [17]. Additionally, higher IgG level in mucosa in
cattle has been observed by Martorelli et al., [27] in response to E. coli 0157 where the level of IgA was low
in serum. Hoffman et al. [28] explanation was that production of Stx2 by E. coliO157:H7 throughout
infection time might diminish lympho-proliferative responses in intra-gastric epithelial cells and peripheral
lymphocytes. It would be interesting if further examination of other protein response in serum and mucosa
study.

This finding suggests a relationship between immunization, immune response and histology.
Nevertheless, further studies are necessary to investigate the role of antibodies and cellular immunity in the
E. coli infection. In addition, immune responses improvement can be proposed to control E. coli affects.
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ABSTRACT.Background: Patients with chronic renal failure (CRF) were on
maintenance invasive haemodialysis (HD) procedure. This procedure by itself affects
immunity of the patients and became more susceptible to viral infections.

Aim of the study: to investigate the occurrence of HBV, HCV and HIV infections in
patients with hemodialysis.

Patients and methods: A retrospective study of 430 end-stage renal failure patients,
referred to hemodialysis department at Al-Kindy Teaching Hospital, Baghdad-Iraq
from Junuary-2015 to Junuary-2017. Patients were investigated for HBs-Ag using
enzyme-labeled antigen test (Foresight-EIA-USA ), HCV- Abs (IgG) specific
immunoglobulin using a HCV enzyme-labeled antigen test (Foresight-EIA-USA )and
anti HIV Abs (1gG) using enzyme-labeled antigen test (Foresight-EIA-USA).

Results: The frequency of HBV infection in the first year was not significant between
males (1.11%) and females (0.00%)(P= 0.295). About HCV also there are no
significant differences between males (12.63%) and females (9.31%)(P=0.347). After
one year of follow up the frequencies of HBV and HCV were not significant between
two sexes. Additionally, no any one of the patients had HIV infection.
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Conclusions: This study brings a light on that HBV and HCV were having the same
frequencies in both genders and lower occurrence with time. Furthermore, HIV was not
detected in those patients.

Key words: virus, haemodialysis, infection.

1.Introduction

One of the treatments of chronic renal failure (CRF) is maintenance invasive hemodialysis (HD)
procedure. This procedure by itself affects innate immunity like changes in chemotactic factor for
leukocytes, phagocytic function of neutrophils and monocytes and natural killer cell (1, 2, and 3).
Moreover, adaptive immunity is affected for example defect in proliferation of T lymphocytes and down
regulation of phosphorylation pathways of lymphocytes (4, 5 and 6). Therefore, HD patients are more
susceptible to blood born viral infection like hepatitis B virus (HBV), hepatitis C virus (HCV) and
Human immunodeficiency virus (HIV) due to disturbance in immune system (7).

Infection with these viruses is the main reason of morbidity in HD patients. However,
precautions' must be taken to prevent disseminations of viruses in the unit like available treatments and
vaccines (8). In USA, after acquiring viruses like HBV in HD patients, 60% of them become chronic
carriers, while in the general population was 5% of them became chronic carrier (9). A study showed
that chronic HBV infection had a relation with mortality (10). Additionally, there are 170 million
hepatitis C virus carriers worldwide and one of the risk group is HD patients and the risk of death was
1.57 times more than others in association with liver cirrhosis and hepatocellular carcinoma (11,12).

Subsequently infection of liver with viruses was fatal for patients on HD and constitutes 1.9% of
all deaths (13). Additional virus that is important in HD patients is HIV. The prognosis of this virus was
changed significantly due to administration of Highly Active Anti-Retroviral Therapy (HAART), stage
of HIV disease at time of dialysis start and T helper (CD4+) lymphocyte count (14, 15 and 16).

The goal of the present study is to investigate the occurrence of viral infection like HBV, HCV
and HIV in patients with the end-stage renal failure on hemodialysis.

2. Patients and methods:
A retrospective study of 430 end-stage renal failure patients, referred to hemodialysis unit of Al-Kindy
Teaching Hospital, Baghdad-Iraq from January-2015 to Junuary-2017. All patients were subject to the
process of hemodialysis.

Hemodialysis patients' were a case for the study if their serum tested positive for HBV, HCV
and HIV. In contrast, the patients receiving hemodialysis were considered as a “control” if their serum
tested negative for those three viruses. For every case, one age- and gender-matched control receiving
haemodialysis was selected.

The Broad of Medical Ethics has been approved for these patients and accepted their review of
Al-Kindy College of Medicine and Al-Kindy Teaching Hospital. The knowledgeable permission was
obtained from patients. Data collected from both groups including demographic information age, sex,
marital status, occupation, residential status, onset of renal failure and hemodialysis history.

2.1 Serological testing
A 430 patients were investigated for HBs-Ag using enzyme-labeled antigen test (Foresight-EIA-USA),
HCV- Abs (IgG) specific immunoglobulin using a HCV enzyme-labeled antigen test (Foresight-EIA-
USA) and anti HIV Abs (IgG) using enzyme-labeled antigen test (Foresight-EIA-USA).
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The principle for detection antibodies in the serum are illustrated as follows using

leaflet kit:
The micro-wells are coated with Ags then the serum will be added that contains Abs lead to formation
a complex. After incubation, washing was done and enzyme conjugated with Abs was added. After
incubation and washing were done; substrate A and B were added. The color was formed and the
reaction was stopped by sulfuric acid. The results were interpreted after reading with micro plate reader
at 450nm within 30 minutes. Samples with optical density below the cutoff were recorded as negative,
those with optical densities (< 10% - > 10%) of the cutoff were equivocal, and all others were positive.
The sample was retested when the absorbance was within 10% of the cutoff level.

2.2 Statistical analysis:
Data were analyzed statistically using:
- Descriptive statistics: frequencies, mean and standard deviation.
- Inferential statistics: Chi-square tests and fisher exact test.
All of these were done using MiniTab statistical software program 13.20. A P- value < 0.05 was
considered to be significant.

3. Results:

A total of 430 patients with chronic kidney disease (renal failure) were on hemodialysis during the
study period. The proportion of males 269 (62.55%) was more than that of female 161(37.44%). Their
ages ranged from 16 to 76 years, (median=35), (31.2 £0.80). The frequency of HBV infection in the
first year was not significant between males (1.11%) and females (0.00%)(P= 295) as shown in table -
1- About HCV also there is no a significant difference between males (12.63%) and females
(9.31%)(P=0.347). After one year of follow up the frequency of HBV and HCV was also not significant
between two sexes as was reported in (table-2-). HIV was not affecting any of HD patients. There was

a significant reduce in the frequency of infection with HCV while occurrence of HBV was not changed
(table-3-).

Table-1- Frequency of viral infection in patients in the first year of hemodialysis.

Viral markers HD Patients HD Patients HD Patients HD Patients P -value
positive negative for the positive negative for the
for the viruses for the viruses
viruses Males viruses Females
males females
No. % No. %
No. % No. %
HBs-Ag 3 1.11 266 98.88 0 0 161 100 0.295%*
Anti HCV Abs 34 12.63 235 87.36 15 9.31 146 90.68 0.347*
Anti HIV Abs 0 0 0 0 0 0 0 0o | -

* Not significant.
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Table-2- Frequency of viral infection in patients in the second year of haemodialysis.

Viral markers HD Patients HD Patients HD Patients HD Patients P -value
positive negative for the positive negative for
for the viruses for the the viruses
viruses Males viruses Females
males females
No. % No. %
No. % No. %
HBs-Ag 0 0 269 100 0 0 161 100 1.00*
Anti HCV Abs 15 5.57 254 94.42 9 5.9 152 94.4 1.00*
Anti HIV Abs 0 0 0 0 0 0 0 0 | -
* Not significant.
Table-3- Comparison of viral infection in hemodialysis patients in two years of follow - up.
Viral markers HD Patients positive HD Patients positive for the | P -value
for the viruses viruses
2015 2016
No. % No. %
HBs-Ag 3 0.697 0 0 0.248*
Anti HCV Abs 49 11.39 24 5.58 0.002
Anti HIV Abs 0 0 0 o | -

* Not significant.

4. Discussion:

Chronic renal failure patients receiving hemodialysis are often acquiring blood-borne viral infection
over their long treatment period like HBV, HCV and HIV. In our study, HD patients had HBV and
HCYV infection and after follow them the percentage of HBV decreased. Additionally, HCV still in the
same percentage. There was no significant difference regarding gender in the frequency of these viruses.
There was a significant reduce in the frequency of infection with HCV table-3- with time. A study done
in Canada demonstrated that two patients (0.8%) were positive for HBs-Ag and 9 (3.8%) had viral HB
DNA by PCR(17). This is in agreement with our study (1.1%) in 2015 and then (0.0%) in 2016.
Therefore the molecular investigation that detects HBV-DNA using nested PCR is helpful for patients
with anti-HB core Ab positive, negative for HBs-Ag and anti-HBs Abs (18). It is recommended to
analayze HBV-DNA annually and biopsy from liver (19). Additional study done in Madhav Nagar city
reported that the frequency of HBV and HCV infections in HD patients was 1.52% and 1.11%,
respectively (20, 21). In India, the occurrences of HBV were 3.4% to 42%, which is higher than found
in our study (22, 23). The lower occurrence of HBV in this study may be caused by sample size, method
used for detection the virus, less blood transfusion and blood products for the patients and screening of
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blood for blood-borne viral infections before transfusion. The availability of erythropoietin leads to
lowering blood transfusion times to the patients. The only three patients with HBs-Ag positive were
treated and recover from the disease. Consequently, HBV did not detect after one year of follow.
Management patients with HBV vaccine, separation of infected patient on separate machine, and
habitual surveillance for HBV infected patients in the hospitals leads to lower rates of infection with
HBV.

Regarding the frequency of HCV infection was higher than HBV in our study while, other studies
reported less prevalence of HCV infection in HD patients like Spain (24) and Brazil (25).This may be
due to sample size, method of detection and screening blood for antibodies against HCV with control
measures in hospitals. Double infection with two viruses (HBV and HCV) in same patient were not
detected in our study while in other studies were 4.4 %( 26, 27). The lower number of the patients who
were positive for anti- HCV after one year of follow-up was due to their deaths.

About HIV infection; there was no cases of this virus in HD patients in our study due to control

measures of this disease. The prevalence of this virus varies in different countries depending on district

of the countries (28, 29). Within USA about 1% 0f HD patients had HIV due to HIV associated
nephropathy (30). HD patients should be investigated by ELISA, Western blot and serum HIV-RNA
for positive cases. The prognosis of HIV infected HD patients has considerably better by using Highly
Active Anti-Retroviral Therapy (HAART)(31), stage of HIV disease at initiation of dialysis (32) and
Th CD4+T helper count (33).

Infections with these viruses are important cause of death following cardiovascular diseases in
HD patients. Thus, many safety measures must do to limit the dissemination of these viruses (34). There
is a need for treatment of HCV end-stage renal disease patients and sustained systematic immunization
campaigns for HBV infection (35). Investigating hemodialysis patients for anti-HBc is important to
show latent HBV infection (36). Thus, early vaccination and better nutritional conditions, improves
anti-HBV response (37).

4. Conclusions:
This study brings a light on that HBV and HCV infections were in the same in both genders, though
less common with time. HIV was not detected in HD patients.
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Theoretical Treatment, Microwave Synthesis and
Spectroscopic Analysis of New Schiff Bases Derived from 4-
Aminoantipyrene

A N Seewan !, Z Y Kadhim?, A A Hadi '

College of Basic Education/Al-Muthanna University, Samawa, Iraq
2 College of Veterinary Medicine/Al-Muthanna University, Samawa, Iraq

Abstract.The new Schiff base was obtained compounds (I, II, III, IV) derived from 4-
aminoantipyrene were synthesized by using microwave technique. And these Schiff bases were
verified by some spectral data (IR, UV). HyperChem release 8.0 program was used to calculate
the heat of formation (AH®f) binding energy (AEb) and dipole moment (u) for all compounds,
also theoretical vibration frequencies and electronic spectra of compounds were calculated.

Key words: Schiff base, 4-Aminoantipyrene, Microwave, 4,4’-Diaminodiphenyl methane

1-Introduction

There are many chemists which are very much focused on the Schiff bases derived from heterocyclic
ring with carbonyl compounds. As has been the center of attraction in many areas like biological,
clinical, medical, analytical and pharmacological -?!. Play as Schiff bases a central role in the field of
coordination chemistry and their metal complexes are of great interest for many years 1. Used also for
preparation super-conducting ¢!, There are many methods for synthesis Schiff bases one of this using a
microwave technique. Where the synthesis microwave-assisted is a branch of green chemistry. The
application of microwave-assist synthesis in organic chemistry continued to develop at an astonishing
pace. Microwave irradiated reactions under solvent free or less solvent conditions are attractive
contributory, reduced pollution, low cost and offer high yields together with clarity in processing and
handling. The most important advantages of microwave approach are shorter reaction times, simple
reaction conditions and enhancements in yields V'), In this study, we report the synthesis a new Schiff
base derived from 4-aminoantipyrene by using microwave techniques.

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOIL.
Published under licence by IOP Publishing Ltd 1
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2.Materials and Methods

2.1 Materials

All chemicals and solvents used in the present work were supplied by Merck, BDH, Fluka and Sigma
Aldrich and the thermionic device were used to measure the melting point of all prepared compounds
and are uncorrected (Tablel). Also element C.H.N analyzer was carried out on a EM-017. Mth
instrument in laboratory of Chemistry Department, College of Science, Al-Muthanna University. The
FTIR spectra in the range (4000-400) cm™'were recorded as KBr disc on FT-IR-8000, single beam path
laser, Shimadzu Fourier transform infrared spectrophotometer. The spectra were recorded in the
laboratory of Chemistry Department, Al-Muthanna University. UV-Visible spectrophotometer in range
(200-600) nm. The microwave irradiation was complete using microwave oven-Panasonic. NN-
ST300W in the laboratory of Science Department/College of Basic Education/AL-Muthanna
University.

2.2 Methods

2.2.1 Synthesis of new Schiff base compounds
All materials were used further purification.

2.2.2 Synthesis of mono-imines | 1"/
The mono-imines (LII) prepared by the reaction of the mixture of 0.005 mole of 4-aminoantipyrene with
0.005 mole of aldehyde were dissolved in absolute ethanol (15mL). The mixture was irradiated in
microwave oven for 1min. and 300W, then cooled at room temperature, a Schiff base. Finally, a suitable
solvent is used to recrystallize the products.
o 4-((4-(Chloro)benzylidene)amino)-1,5-dimethyl-2-phenyl-pyrazol-3-one(l) : Prepared
by reacting 4-aminoantipyrene (1.01gm, 0.005mol) with 4-Clorobenzaldehyde (0.70gm
, 0.005mol). Yield = 81%, m.p = 210-212 °C. IR (v,cm™!, KBr disk): 1610 (C=N).
Recrystallized with ethanol.
o 4-((4-(Dimethylamino)benzylidene)amino)-1,5-dimethyl-2-phenyl-pyrazol-3-one (Il):
Prepared by reacting 4-aminoantipyrene (1.01gm, 0.005mol) and 4-dimethylamino
benzaldehyde (0.74gm, 0.005mol). Yield = 81%, m.p = 246-248 0C. IR (v, cm-1, KBr
disk): 1593 (C=N). Recrystallized with ethanol.

2.2.3 Synthesis of Bis-imines | '*'
The bis-imines (LII) prepared by the reaction of the mixture of 0.001 mole of 4.4'-
Diaminodiphenylmethane with 0.002 mole of mono-imine were dissolved in absolute chloroform
(15mL). The reaction mixture was irradiated in microwave oven for 2min. And 300W, then cooled at
room temperature, a good of Schiff base. Finally, a suitable solvent used to recrystallize the products.
e 3,3'((methylenebis(4,1-phenylene))bis(azanylylidene))bis(N-(4-chlorobenzyli dene)-
2,5-dimethyl-1-phenyl-2,3-dihydropyrazol-4-amine)(Ill):Prepared by reacting 4,4'-
Diaminodiphenylmethane (0.198gm, 0.001mol) and compound I (0.65gm , 0.002mol),
were dissolved in chloroform (15mL). Yield = 86%, m.p = 190-192 °C. IR (0,cm™!, KBr
disk): 1651 (C=N). Recrystallized with ethanol.
e 3.3'-((methylenebis(4,1-phenylene))bis(azanylylidene))bis(N-(4-(dimethyl
amino)benzylidene)-2,5-dimethyl-1-phenyl-2,3-dihydropyrazol-4-amine)(IV):
Prepared by reacting 4,4-Diaminodiphenylmethane (0.198gm, 0.001mol) and
compound II (0.66gm, 0.002mol). Yield = 86%, m.p = 200-202 °C. IR (0,cm™!, KBr
disk): 1649 (C=N). Recrystallized with ethanol.
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3.Result and discussion

The compounds(l, I, III, IV) were synthesized by using the microwave technique the reactions involve
two steps. The First step involves of the reaction of 4-aminoantipyrene with 4-substituted benzaldehyde
to give compounds I and II. The second step involves the reaction of compounds I and II with 4,4'-
Diaminodiphenylmethane to give compounds III and IV. The purity of the compounds was checked by
TLC. The strategies adopted to obtain the target compounds are:

R
9] N/
)J\ + R MW 1min “
NH » C
R H R ~u
aldehyde mono amine mono imines

(1, 11)
Mechanism suggested

(Y, o

H

PR o T
ﬂ

[o]
Ph.
o
X= Cl, N-(CHa), W w0 ST )

Scheme 1. Mechanism suggested for synthesis of mono-imines
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H H,
0 - \ﬂ;—H
2 RANH + R, MW 2-3min N
N-H :
H ©-H

X = Cl, N-(CH3)5

Scheme 2. Mechanism suggested for synthesis of Bis-imines

The analytical data together with some physical properties of the compounds are summarized in
Table (1).The calculated values of C.H.N analysis were in a good agreement with the experimental
values.

Table 1. Physical data of Schiff base compounds

Found (calculated1)

Molecular M.wt
Comp Color f | (2. Mol-1)
ormula . H N7 g. Mol-
6542 5.10 11.9
I Pale yellow CISHIGN3OCI (80 20 (lsge) 32579
7050 5.60 15.81
I Yellow CHRN4O DT SO ey 33
7065 846 13.43
it Brown caommsnsc o G L ssoo
v Dark yellow cs3Ho0N10 4] 9.43 1710 = g7 34

(73.33)  (10.30)  (16.14)
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The important IR spectral data are given in Table (2).The spectrum of Compound (I) indicated the
appearance of bands in the region 1593.95, 1570.79, 1649.92 and 3060.75 cm™ which could be attributed
to v(C=N), v(C=C)aromatic, v(C=0) and v(C-H) aromatic respectively ['®. The spectrum of the
compound (II) exhibits the absorption bands for v(C=N), v(C=C) aromatic, v(C=0) and v(C-H)aromatic
at 1610.61, 1589.40, 1647.26 and 3070.78 cm! respectively'”. Figures (1 and 2). The IR spectra of the
compounds III and IV arecomplex due to the large number of the groups which have overlapping
regions, however few bands have been chosen in order to observe the complement of reaction. The
spectra of compounds III and IV characterized by disappearance of stretching frequency of v(C=0) and
appearance of another band due to stretching frequency of v(C=N) in the region 1651.12 cm™ for
compound III and 1649.19 cm™ for compound IV make us a good sign that we are on the correct way
in the synthesis. Figures (3 and 4).

The experimental UV-VIS. Spectra of compounds I, II, III, and IV, exhibited Amax in 323, 326,
333,370 nm respectively this absorption band due to (n—x*) transition may be located on the nitrogen
atom of the (-C=N-) '],

8
|

t

B oo e by b e

<] b

b

Figure 2. FTIR spectrum of compound II
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Figure 4. FTIR spectrum of compound [V

4.Theoretical calculation

HyperChem offers ten semi-empirical molecular orbital methods, with options for organic and main
group compounds for spectrum simulation '), Zerner’s INDO (ZINDO/1) level of semi-empirical
method was used for evaluating the heat of formation (AH"f.) and binding energy (AEy) for Schiff base
compounds .Parameterization method3 (PM3) level also used to calculate vibration frequencies and
ZINDO/S compound used to calculate the electronic spectra table 2.
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Table 2. The calculated energies(in KJmol') and dipole moment (in
Debye) for Schiff base compounds.

Comp. AH’f AEp u
| -35670.78 -53817.60 4.1
I -41370.26 -62606.58 45
Il -98231.99 -146447.88 8.6
v -110153.99 -164548.83 21.4

All computational chemistry techniques energy such that the system with the lowest energy is more
stable. Thus the shape of a molecule corresponds to the shape with the lowest energy ?°/. As shown in
the table the compounds can be arranged according to the increase in thermodynamic stability as
follows: IV > 11> 11> 1.

Table 3. Experimental and theoretical vibration frequencies of Schiff base compounds

Symbol 0 (C-H) aromatic 0 (C=0) 0 (C=N) 0 (C=C) alkene

*

3060.75* 1649.92* 1593.95* PER
I 3086.67* 1790.95%* 1677.67%* 8

(0.8) (7.9) 4.9) :

3070.78 * 1647.26* 1610.61* 1580.40*

i 3051.19%* 1779.95% 1679.84%* 1631.78%*
(-0.6) (7.5) @.1) (2.6)

3059.20* 1651.12* 1595.18* ,

" 313t 1650.11%+%1622.21%* e
2.9) (-0.06)  (L.6) o

3059.20* 1649.19% 1610.61* 1574.75%

v 301022%% e 1700.11%%1650.22%* 1666.32%*
(-0.16) 2.9) (24 (5.5)

Where *: Experimental frequency, **: Theoretical frequency ( ) :Error%.

The theoretical UV-spectrum of compounds were calculated using ZINDO/S method and appeared
some deviations from the experimental values but these deviations in generally acceptable in theoretical
calculations ! The electronic spectrum of compounds LILIII, and IV , exhibited Amax at 309.48,
316.12, 320.34, and 368.31 nm respectively. Figures (5-8).
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5.Conclusions:

The compounds I, II, I1I, and IV were successfully synthesized by microwave irradiation technique. the
physical data as well as FTIR and UV-VIS. Proposed the compounds synthesized. The value calculated
energy for the compounds suggested that the compound IV is more stable than the other compounds.
The value of theoretical vibrational frequencies and electronic transitions which obtained practically
approximately similar to the experimental values.
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Cytotoxic effects of new synthesis heterocyclic derivatives of
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1.Introduction
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Abstract. A new Schiff base [I] was prepared by refluxing Amoxicillin trihydrate and 4-Hydroxy-
3,5-dimethoxybenzaldehyde in aqueous methanol solution using glacial acetic acid as a catalyst. The
new 1,3-oxazepine derivative [II] was obtained by Diels- Alder reaction of Schiff base [I] with
phthalic anhydride in dry benzene. The reaction of Schiff base [I] with thioglycolic acid in dry
benzene led to the formation of thiazolidin-4-one derivative [III]. While the imidazolidin-4-one [IV]
derivative was produced by reacting the mentioned Schiff base [I] with glycine and triethylamine in
ethanol for 9 hrs. Tetrazole derivative [V] was synthesized by refluxing Schiff base [I] with sodium
azide in dimethylformamid DMF. The structure of synthesized compounds[I-V] was characterized
by their melting points, elemental analysis CHN-S and by their spectral data; FTIR and 'H NMR
spectroscopy. Two cancer cell lines include: (RD) human pelvic rhabdomyosarcoma
and (LxB) the mice intestines carcinoma cell line (which expresses the genes for human cellular

receptor for Polio viruses) were used in this study. The cytotoxic effect of different
concentrations of all the synthesized compounds for 48 hrs was examined. All compounds except
[IV] and [V] showed less than 50% inhibition for (L20B), while these compounds exhibit inhibition
more than 50% inhibition for (RD).

Key Words: Oxazepine, Thiazolidin-4-one, Imidazolidin-4-one, Tetrazole, p-lactam,
Amoxicillin, Anticancer, Cell Line, Cytotoxic effects.

Amoxicillin is a bacteriolytic containing the B-lactam antibiotic drug of class penicillin [1-2], the
first antibiotic developed for the treatment of bacterial infectious diseases have also found new
applications as anti-cancer prodrugs. Recently studies have reported on the anticancer properties
of the B-lactams: N-methylthio f-lactam and N-ethylthio B-lactams, figure (1), a new group of
drugs was found to induce apoptotic behavior in a number of cancer cell lines, like human breast,
leukemia, prostate, etc. [3-4].
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Figure (1). N-methylthio B-lactam and N-ethylthio -lactams

Heterocyclic compounds containing varies ring are associated with diverse pharmacological
activities such as antimicrobial, anti-intiflammatory, analgesic, anticancer against some the cancer cell
lines. The rapid development of resistance to existing antimicrobial drugs generates a serious challenge to
the scientific community [5].

1,3-oxazepine is unsaturated non homologous seven membered heterocycle, consist of oxygen in
position land nitrogen in position 3 in addition to the 5 carbon atoms. 1,3-oxazepine derivative as an
antitumor agent and colorectal adenocarcinoma [6-7].

Thiazolidin-4-one is used as antioxidant, anticancer, anti-inflammatory, antimicrobial, antifungi may
be associated with their affinity to anticancer biotargets, such as non-membrane protein tyrosine
phosphatase, JNK-stimulating phosphatase-1, and tumor necrosis factor [8-11].

Imidazoles such as all azoles are five membered ring systems, occurs in the nucleus of purine and
in histidine. several imidazolidin derivatives have been examines for antitumor activity against various
human tumors. which have shown higher cytotoxic activity and good inhibitory effect at the ovarian cancer
cell line [12-13].

Tetrazole cycle is a promising pharmacophore fragment frequently used in the development of
anticancer drugs. Over recent 10-15 years, various isomeric forms of tetrazole have been successfully used
in the design of promising anticancer drugs [14].

In this study we have used amoxicillin to changes in parent chemical structures and modern classes
of antibiotics to evaluate its anti-cancer activity against two cancer cell lines human pelvic
rhabdomyosarcoma (RD) and the mouse cell line (L20B), an attention for being promise anticancer products.

2. EXPERIMENTAL

2.1. Materials and Instrumentation

All the chemical used in the synthesis were supplied from BDH and Sigma-Aldrich.Standard antibiotic
drugs: Amoxicillin trihydrate was supplied by the State Company of Drug Industries and Medical
Appliances in Irag-Samara.

Melting points were registered using electro thermal melting point apparatus and are uncorrected.
Infrared spectra was recorded as KBr discs on SHIMADZU 8400s spectrophotometer.'H NMR spectra was
recorded on a Bruker - 500 MHz instrument using DMSO as a solvent and TMS as internal reference (ppm),
measurement were made at Central lab , Tahran University (Iran). Elemental analysis (C.H.N.S) were
carried out using an EuroEA Elemental Analyzer. All reactions was monitored by thin layer
chromatography (TLC) and spots were visualized using iodine chamber.
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2.2. Synthesis Procedures
All derivatives [I-V] were synthesized according to scheme (1), and all compounds [I-V] gave acceptable
elemental analysis, FTIR and 'H NMR spectra that matched data reported in the quote references.

o HO
H3CO. s o]
; > \
H3CO. H HO c—N o

|
HO C—N o HSCH,COQ
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H3CO HN H
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Scheme (1)

2.2.1. Preparation of Schiff Base: 6-{2- [(4-Hydroxy-3,5-dimethoxybenzilidene) amino]-2- (4-
hydroxyphenyl) acetyl] amino}-3,3-dimethyl-7-oxo-4-thia- 1-aza-bicyclo[3.2.0] heptane -2- carboxylic
acid [1]:

To the stirred solution of amoxicillin trihydrate (0.419gm, 1 mmol) dissolved in 10 ml aqueous methanol
(1:1) was added a stirred solution of 4-hydroxy-3,5-dimethoxybenzaldehyde (syringaldehyde) (0.182gm,
Immol) dissolved in 10 ml methanol and 2 drops of glacial acetic acid . The mixture was stirred and
refluxed for 10 hrs at 30 °C. The solvent was evaporated under vacuum. The pale orange solid obtained was
filtered, washed and recrystallized from ethanol. Yield: 71%; m.p. = 205-207 °C; IR(KBr) v cm™': 3275-
3420 (s & br, Ph-OH ; & -COOH; O-H); 3010 (s, C-H arom.); 2966 & 2918 (s, C-H aliph.), 1647 (s, C=N),
1665 (s, C=0 amide); '"H NMR (TMS) J ppm: 1.58 (s, 6H, CH3); 2.49 (1H, CH-S); 3.87 (s, 6H, 20CHa);
5.62 (1H,Ph-OH); 6.72-7.12 (4H, Ar-OH); 8.23 (1H,CH= N); 9.76 (1H, H of COOH) . Anal. Calc. for
C2sH27N305S: C, 56.71; H, 5.10; N,7.93; S,6.04. Found: C, 56.83; H, 4.99; N,7.15; S,5.88.
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2.2.2. Preparation of 6-{2- [(4-Hydroxy-3,5-dimethoxyphenyl) -2,3-dihydro benz[1,2¢][1,3]- oxazepine-
4,7-diones]-2- (4-hydroxyphenyl) acetyl] amino}-3,3-dimethyl-7-oxo-4-thia- 1-aza-bicyclo[3.2.0]
heptane -2- carboxylic acid [11]:

A mixture of equimolar amounts (0.53gm, 1 mmol) of Schiff base [I] and phthalic anhydriede (0.148gm, 1
mmol) in dry benzene as a solvent was refluxed for 4 hrs[7], the solvent was removed and the resulting
colored crystalline solid recrystallized from petroleum ether to obtained 1,3- oxazipenes [II] . Yield: 78%;
m.p. = 220-222 °C; IR(KBr) v cm: 3290-3400 (s & br, Ph-OH ; & -COOH; O-H); 3030 (s, C-H arom.);
2972 & 2920 (s, C-H aliph.); 1750 (s, C=0 lactone ring), 1665 (s, C=0 amide) ; 1280 and 1103 cm! (br,
asymetric and symmetric C-O-C) band. '"H NMR (TMS) 6 ppm: 1.28 (s, 6H, CH3); 2.49 (1H, CH-S); 3.88
(s,6H,20CH3); 5.40 (s,1H, Ph-OH); 6.67-7.26 (4H, Ar-OH); 8.203-8.64 (m, 6H, Ar-H); 9.40 (1H, H of
COOH) . Anal. Calc. for C33H3:N304:S: C, 58.49; H, 4.57; N,6.20; S,4.72. Found: C, 58.98; H, 4.10; N,6.08;
S,4.18.

2.2.3. Preparation of 6-{2- [(4-Hydroxy-3,5-dimethoxyphenyl) - 1,3-thiazolidin-4-one]-2- (4-
hydroxyphenyl) acetyl] amino}-3,3-dimethyl-7-oxo-4-thia- 1-aza-bicyclo[3.2.0] heptane -2- carboxylic
acid [1]:

Compound of Schiff base [I] (0.53gm, 1 mmol) and thioglycolic acid (1 mmol) was refluxed in dry benzene
(10 mL) for 8hrs [10] . The solvent was evaporated and the reaction mixture was neutralized with sodium
bicarbonate solution, filtered off, the product was off white, and recrystallized from petroleum ether (50-
60)°C. Yield : 66% m.p = 180-182 °C, IR(KBr) v cm™': 3286-3415(s & br, Ph-OH ; & -COOH; O-H); 3026
(s, C-H arom.); 2976 & 2929 (s, C-H aliph.); 1680 (C=0 of thiazolidinone ring) ;1662 (s, C=0 amide),
1614 (C=C); 896 (C-S); 'H NMR (TMS) 6 ppm: 1.17 (s, 6H, CH3); 2.48 (1H, CH-S); 3.34 (s,2H, CH»-S);
3.83 (s, 6H, 20CH3); 6.69 (s, 1H,Ph-OH); 7.78-7.20 (6H, Ar-H); 9.76 (s,1H, H of COOH); Anal. Calcd.
for Co7H20N300S,: C, 53.73; H, 4.80; N, 6.96; S,10.61. Found: C, 52.99; H, 4.64; N, 6.09; S,10.82.

2.2.4. Preparation of 6-{2- [(4-Hydroxy-3,5-dimethoxyphenyl) imidazolidin-4-one]-2- (4-hydroxyphenyl)
acetyl] amino}-3,3-dimethyl-7-oxo-4-thia- 1-aza-bicyclo[3.2.0] heptane -2- carboxylic acid [1V]:

A mixture of Schiff base [I] (0.53gm, 1 mmol), glycine (0.075gm, 1mmol) and triethylamine (1mL) in
ethanol (20mL) was refluxed for 9hrs[13] . The reaction mixture was neutralized with diluted HCI and then
poured into ice-cold water. The precipitate was filtered off, washed with water and recrystallized from
ethanol to give [IV].Yield : 71% m.p = 198-200 C; IR(KBr) v cm™: 3380(br, NH),3176-3404(s & br, Ph-
OH ; & -COOH; O-H); 3006 (s, C-H arom.); 2979 (s, C-H aliph.); 1710 (C=0 of imidazolidine ring) ;
1670 (s, C=0 amide); 'H NMR (TMS) 6 ppm: 9.76 (s,1H, H of COOH); 8.57 (s, 2H, NH-C ); 7.02-7.19
(6H, Ar-H); 6.69 (s, 1H,Ph-OH); 3.82 (s, 6H, 20CH3); 3.77 (s,2H, CH»-N); 2.49 (s ,1H, CH-N) ; 1.19 (s,
6H, CH3); Anal. Calcd. for Co7H30N4OoS: C, 55.29; H,5.11; N, 9.55.; S, 5.46 Found: C, 55.89; H, 4.96; N,
9.50; S, 5.01.

2.2.5. Preparation of 6-{5- [(4-Hydroxy-3,5-dimethoxyphenyl) tetrazole] - 2- (4-hydroxy phenyl) acetyl |
amino}-3,3-dimethyl-7-oxo-4-thia- 1-aza-bicyclo[3.2.0] heptane -2- carboxylic acid [V]:

Sodium azide (0.065gm, 1 mmol) was added to a stirring solution of Schiff base [I] (0.53gm, 1 mmol),
in dimethylformamid (10 mL), and the mixture was refluxed for 4 hrs with stirring [15], then cooled at
room temperature and the precipitate was filtered , washed with cold water. Recrystallized from ethanol to
give Yield : 58% m.p = 233-235°C ,IR(KBr) v cm™: 3246-3400 (s & br, Ph-OH ; & -COOH; O-H); 3383(br,
NH), 3041 (s, C-H arom.); 2964-2806 (s, C-H aliph.); 1658 (s, C=0 amide); 1581 (C=C ); 1639 (C=N for
tetrazole ring); 1496 (N=N) ; '"H NMR (TMS) 6 ppm: 1.70 (s, 6H, CHs); 3.82 (s, 6H, 20CH3); 6.67 (1H,Ph-
OH); 7.17-7.14 (6H, Ar-OH); 9.34(s,1H, H of COOH) . Anal. Calc. for CosH»7N6sOsS: C, 52.53; H, 4.72;
N,14.71; S,5. 60. Found: C, 52.93; H, 4.60; N,14.00; S,5.43.
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3. Results and Discussion

A major number of pharmacologically active molecules like amoxicillin that have been found for clinical
use and synthesized through the derivatization of heterocyclic antibiotics as anticancer drugs clearly form
an important part chemotherapeutics with madicinal properties, with its use as antibacterials and also
anticancer drugs.

Aim of the present work is describes the synthesis of new heterocyclic compounds [I-V] derived
from amoxicillin to produce bio-active compounds. The new Schiff base [I] was synthesized by refluxing
equemolare of amoxicillin trihydrate with syringaldehyde in dry benzene with some drops of glacial acetic
in good yield. These Schiff base [I] was identified by their melting points, elemental analysis C.H.N-S,
FTIR, and ITHNMR spectroscopy. FTIR absorption spectra showed the demise of absorption bands due to
NH2 and C=0 groups of the starting materials together with presence of new band at 1620 cm-1 which is
due to to C=N stretching vibration . The 1,3-oxazepine derivative [II] was obtained by Diels-Alder reaction
of Schiff base [I] with phthalic anhydride in dry benzene. Thiazolidin-4-one derivative [I11I] was synthesized
by refluxing Schiff base[l] with one mole of thioglycolic acid was refluxed in dry benzene for 8 hrs. The
novel limidazolidin-4-one derivative [[V] was synthesized by refluxing Schiff base [I] with glycin and
triethylamine in ethanol for 9hrs. Tetrazole derivative [V] was obtained by addition reaction of Schiff base
[I] with sodium azide in dimethylformamid for 7hrs.ecorded in DMSO and show all expected protons. The
suggested mechanism to obtain the target products are outlined [III] and [IV], scheme (2).

3co

3CO HNpe N
OH . B
S + XH,CH,COOH _Bemzene

P o
0 o

HsCO.
H5CO

H
HO ¥2

@
O
CFI—NH
CO HNH\
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Scheme (2): Mechanism for the derivative compounds [III] and [TV].
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3.1 Anticancer screening

All compounds of these study were selected for testing for their anticancer activity, at Bio-technology
research center in Al-Nahrain University, Baghdad, Iraq. Two cell lines were used for the evaluation: human
pelvic rhabdomyosarcoma (RD) and the mouse cell line (L2B) according to the method described by
Freshney [17]. Cytotoxicity assay of this demonstrated that synthesized heterocyclic compounds [I —V]
caused inhibitory effect on the growth of (RD) and (L2B) cell lines except compound [IV] table (1). All
compounds except [IV] and [V] showed less than 50% inhibition for mice intestines carcinoma cell
line(L20B), while these compounds exhibit inhibition more than 50% inhibition for human pelvic
rhabdomyosarcoma (RD). As the table (1) compound [II] showed there was a potent toxic effect on both
cell lines RD&L2oB 67.7% and 49.8%, respectively. The heterocyclic derivatives of amoxicillin [I-V]
exhibit cytotoxic effects on both cancer cell lines (except [IV] ) need to further investigation to know
mechanism by which the heterocyclic compounds act in comparison to traditional anticancer drug that
might get the amoxicillin derivatives an attention for being promise anticancer product.

Table (1): The cytotoxic effect as percent inhibition rate (%IR) of different concentration (ul/well) for all
synthesized compounds of after 48 hours exposure on RD and L2oB cell lines.

Comp. | Inhibition of Inhibition of
cells growth% | cells growth%

(1] 50.8 40.7

[11] 67.7 49.8

[1I1] 58.0 50.0

[IV] 64.2 -

[V] 51.0 304

4. Conclusions

Heterocyclic compounds derived from amoxicillin were synthesized and structurally characterized
using spectroscopic techniques. The synthetic way started from reaction between amoxicillin and adequate
syringaldehyde in aqueous methanol.

The heterocyclic compounds containing amoxicillin moiety have been estimated for their anticancer
activity on both cancer cell lines RD & L2oB.
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Abstract. A binucleating tetradentate Schiff base ligand, 1,4- di[amino methylene carboxylic]
phenylene (H.L) and its forth new binuclear complexes [Co(Il) , Cu(ll) ,Zn(1l) and Cd(I1)] were
prepared via reaction metal (I1) chloride with ligand (H2L) using 2:1 (M:L) in ethanol solvent.
The new ligand (H.L) and its complexes were characterized by elemental microanalysis
(C.H.N), atomic absorption, chloride content, molar conductance's magnetic susceptibility,
FTIR UV- Vis spectral and, H, * C- NMR (for H,L). The antibacterial activity with bacteria
activity with bacteria, Staphylococcus aureus, Bacillus and Esccherichia Coli were studied.

1. Introduction

Schiff base and their metal complexes play an important role in the development of coordination
chemistry, resulting in an enormous number of publication, Mohalakshmi and Rajavel have been
synthesized [Ma(L)]X type (M(II) = Cu, Ni, VO] X=ClOs4, SO42, L = Schiff base derived from 2-
Carboxybenzaldehde and 3,37,4,4"-teraaminobiphenyl . They found to be higher antibacterial activity
than the free ligand [1]. Bis (O-vaniline) benzidine and its complexes (M™= Cu, Co, Mn, Zn) and Sm
(II), VO2(VI) have been synthesized with 3D molecular modeling and analysis for bond lengths and
bond angles have also been carried out on Ni- complex [2]. Metal complexes of Schiff bases derived
from substituted salicylaldehydes and various amines have been widely investigated because of their
applicability. Chelating ligands containg O and N donor atoms show broad biological activity and are
special interest because of the variety of ways in which they are bonded metal ions [2, 3-8]. It is well
known Schiff bases complexes have numerous applications, such as in the treatment cancer [9], as
antibactericide agents and as antifungicide agents [10,11]. Recently one of our group research has
studied mixed ligand (1,5- Dimethyl-3-0x0-2- phenyl- 2,3-dihydro- 'H-pyrazol-4-ylimino) and azide
ion forming complexes with Mn(II), Co(II), Ni(I), Zn(II), Cd(II) and Hg(II) ion [12].

Mononuclear complexes [L.M.XH,0], L=[-2-Carboxy methylene amino]phenylimino] acetic acid
and, [LM.XH,O]Cl L= pyrimidine-2-ylimino acetic acid with M(Il) = Co, Ni, Cu, Cd, Hg and Pb were
prepared too [13,14]. This paper described the synthesis spectral and magnetic studies of Schiff base
1,4- di-[amino methylene carboxy] phenylene (H,L) and its binuclear M(Il) = Cu, Co, Zn, and Cd
complexes. Indeed, the biological activity of the ligand (H,L) and its complexes are screened against
selected kinds of bacteria Bacillus cereus, Staphylococcus aureus and E.Coli.
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BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
Published under licence by IOP Publishing Ltd 1


mailto:salahmf79@yahoo.com
http://creativecommons.org/licenses/by/3.0

IHSCICONF2017 IOP Publishing
IOP Conlf. Series: Journal of Physics: Conf. Series 1003 (2018) 012013  doi:10.1088/1742-6596/1003/1/012013

2. Experimental Part

2.1. Chemicals
All chemicals were purchased from BDH, and used without further purifications.

2.2. Instruments

e FTIR spectra were recorded in KBr on Shimadzu- 8300 Spectrophotometer in the range of
(4000-400 cm-—1).

e The electronic spectra in DMSO were recorded using the UV-Visible spectrophotometer
type (spectra 190-900 nm) CECIL, England, with quartz cell of (1 cm) path length.

e The melting point was recorded on "Gallen kamp Melting Point Apparatus".

The Conductance Measurements were recorded on W. T. W. conductivity Meter.

e Metal analysis. The metal contents of the complexes were determined by atomic
absorption (A. A.) technique. Using a shimadzu PR-5. ORAPHIC PRINTER atomic
absorption spectrophotometer.

e Balance Magnetic Susceptibility model MSB-MLI Al-Nahrain University

e The characterize of new ligand (HzL) is achieved by:

A: 'H and *C-NMR spectra were recorded by using a Bruker 300 MHZ (Switzerland). Chemical Shift
of all '"H and “C-NMR spectra were (ppm) unitdrecorded in downfield from internal reference
tetramethylsilane (TMS), using DMSO-d® as a solvent, were done at AL-al-Bayt University, AlMafrag,
Jordan

B: Elemental analysis for carbon, hydrogen and nitrogen was using a Euro Vector EA 3000 A Elemental
Analyses (Italy), analysis (A and B) were done at AL-al-Bayt University, AlMafrag, Jordan.

2.3. Synthesis of ligand (H>L)

A solution of glyoxylic acid (0.15 g, 2 mmol.) in ethanol (15 ml) was added to a solution of p- phenylene
diamine (0.11 g, 1 mmol.) in ethanol (5 ml). The resulting mixture was stirred and refluxed for (4 hrs)
Brown powder precipitate was filtered off and recrystallization to the precipitate with hot mixture of
methanol: acetone: distilled water (5:5:2) ml to give brown crystals, m.p. (170-172°C), yield 88 %.

2.4. Synthesis of Co-Complex

A solution of (H>L) (0.22 g, Immol) in ethanol (20 ml) and a solution of CoCl,.6H,0O (0.48 g, 2.4 mol.)
in ethanol (5 ml). The mixture was refluxed and stirred for 30 min. the mixture was filtered and dried.
The product was recrystallized from hot methanol, dried over anhydrous calcium chloride the pale
brown product obtained, M.p. 110 °C, and yield 78%.

A similar method was used to prepare of Cu (II) (0.34 g, 2 mmol, m.p. 115°C, and yield 76%, Zn (1I)
(0.24 g, 2 mmol, m.p. 210°C, and yield 80% and Cd(II) (0.40 g, 2 mmol, m.p. 220°C, and yield 81%
complexes. The physical properties for synthesized ligand (H,L) and its complexes are shown in table

(1).



IHSCICONF2017

IOP Publishing

IOP Conlf. Series: Journal of Physics: Conf. Series 1003 (2018) 012013

Table 1. The physical properties for synthesizes ligand (H,L) and its complexes.

doi:10.1088/1742-6596/1003/1/012013

Empirical Formula Yield M.P Colour Found Calc.% Solubility
% °C
C H N Cl M
HzoL= C10HgO4N> 82 170-172  Brown 5454 3.63 1272 Methanol
5498 4.14 13.15 ,Etanol,
Acetone,
DMF
[(Co)2(L)(H20)7CI]CI.9H0 78 110 Pale 1566 496  3.65 18,53  15.40 DMSO
brown 1588 491 384 19.08  16.08 DMF
[(Cu)2(L)(H20)CI]CI 76 115 Pale 1957 326  4.56 23.16 20.71 =
brown 2001 380 511 2280 21.06
[(Zn)2(L)(H20)2Cl2]3H20 80 210 Dark 2068 275 4.82 2448 2241 =
brown 2023 3.03 520 2398 2310
[(Cd)2(L)(H20)2Cl2]8H20 81 220 Dark 1570 340 3.66 1858 29.31 =
brown 16.05 339 4.18 18.12  28.80

3. Results and Discussion

3.1. Characterization of ligand (H:L)
In this study, new Schiff base ligand (H,L) type NO / donor atoms was synthesized according to the

used method shown in Scheme (1)

NH,
2 5c—c?°
/ \
H OH
NH,

Scheme (1) :Synthesis route of ligand (H,L)

o)
/
N=c—c7
OH

+2H,0

Spectroscopic methods [FT-IR, UV-Vis, 'H-*C-NMR] along with melting point and element micro-

analysis (C.H.N) were used to characterized new ligand (H,L).

3.1.1. NMR Spectral Data

The '"H.NMR spectrum of ligand H,L, Figure 1, multiple chemical shifts range & (6.44-7.40) ppm. May
assign to aromatic protons. The proton of carboxylic group appeared as slightly multiple broad 6 (9.70,
10.20) ppm. The imine proton (HC=N) is showed as a doublet at & (8.1, 8.3) ppm. The signal at 5 (2.5)
ppm, refer to deurated DMSO [15-17].

BC-NMR spectrum of ligand (H>L). Figure 2, and shows chemical shift for carbonyl group of
carboxylic group appeared as expected downfield at (175) ppm. The chemical shifts at (159) ppm was
attributed to azomethine group (HC=N). Signals related to aromatic carbon were detected at range (110-
130) ppm. Finally, the chemical shift at (40-45) ppm was as due to DMSO-d® [18].

3
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10¢ C 6 4 2 pp

Figure 1. "H-NMR chart for ligand H,L Figure 2. *C-NMR chart for ligand H,L

3.2. Characterization of (H,L complexes)

The complexes of ligand (H,L) with Co(II), Cu(Il), Zn(II), and Cd(II), were prepared via reaction metal
(IT) chloride salt with ligand (H,L) using 2:1 (M:L) mole ratio in ethanol solvent respectively. The
method of this synthesis shows in scheme 2).

H H
o\\ | 0 //o
HO/C_C_N N—C—C\m_I + 2MCL.XH,0
OH H H
N O 23/‘”‘2 \C_NO =
N N = T—
Il Il
N/ ?%om CLXH,0 | 1\*[ M | XH,0

CH —C Cx
o= ~ =0
Hzo/(; /] ¢ <o 0=C- \y \ToH, H0777N\ O/
(0 O H,0 Cl
were M=Co aqua=7, X=9 were M=Zn aqua=2, X=3
=Cu aqua=7, X=0 =Cd aqua=2, X=8

Scheme 2 Synthesis route of (H,L) Complexes.

Spectroscopic methods [FT-IR, U — Vis, A.A.] along with molar conductivity, elemental
microanalysis C, H, N, chloride content, magnetic susceptibility and melting point were used to
characterize the prepared ligand complexes. The complexes are stable and soluble in DMSO, DMF

3.2.1. Molar conductance

The molar conductance of the complexes (Co (IT), Cu(IT)) in DMSO solvent lie in the (52.8, 33.1) S.cm?
molar !, indicating its electronic nature (1:1) ratio, the molar conductance of the complexes [Zn(II),
Cd(II)] in DMSO solvent (12.23, 13.37) S.cm? molar ™! refer to non-electrolytic nature [19].

3.2.2. Magnetic Susceptibility

The magnetic susceptibility for all complexes were measured at room temperature and the effective
magnetic moment (Lsr) values were listed in table (2). The magnetic susceptibility measurement for the
dinuclear complexes Co (II) and Cu (II) are (6.79) and (2.54) B.M which suggests the presence of

4
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unpaired electron. Large and permanent magnetizations may be established within the ferromagnetic
metals [Co (II) and Cu (I)] [20,21].

Table (2) The molar conductance and magnetic susceptibility of the complexes

Empirical Formula A M S.cm? molar ! ratio pn effect BM
[(Cox)(L)(H:0),CI|ICLOH,0 528 11 6.79
[(Cu)x(L)( H:0),CIICI 33.1 11 2.54
[(Zn)z(L)( H20)2C12]3(H20) 12.23 Neutral -

[(Cd)x(L)( H,0),CL]8(H,0) 13.37 Neutral ;

3.2.3. FT-IR Spectral data

IR spectral at the ligand (H,L) figure 3 shows disappearance of v(C=0) (1795) cm™ and v(NH>) (3381,
3373) cm’! in starting material, and appeared new strong bands at (1690 and 1650 cm™) are due to
v(C=0) of carboxylic group and (HC=N) imines [22, 23]. The stretching band of middle intensity at
[3350-3294] cm’!  attributed to v(OH) of carboxylic group compared with precursors which indicates
the ligand (H>L) has been obtained. Bands corresponding to (C—H) aromatic stretching at (3140-3043)
cm!. Band at 829 is due to para disubstuted phenyl [24].

The IR spectra of ligand (H,L) complexes Cu(Il), Zn(II), Cd(Il) and Co(Il) 'figure 4', table (3)
exhibited band at (3396 -3363) cm™! and (987-720) cm! refer to water coordinate [25]. The bands (835-
827) cm! attributed to p- substituted aromatic [26]. The detected bands of (620) cm™, (1630) cm’!, (622)
cm! and (1625) em™ in the IR spectra of all ligand complexes refer to stretching frequency of imine
group (HC=N) which were shifted to lower frequency when if compared with that of free ligand (H>L)
(1650) cm™ showing that coordination with the metal ions was  occurred via nitrogen atom of imine
group (HC=N) [23,24]. The v(C=0), vasy (COO) and vsy, (COO) stretching vibrations of the carboxylate
group are observed at (1665-1650) cm™ and (1398-1350) cm™!. For all complexes (Ausy —Asy) equal (313-
252) ecm’!, supporting, the idea the ligand coordinate through deprotonated oxygen of mono dentate
carboxylate [26,27]. New bands are found in the spectra of all complexes in the regions (597-532) cm
'which are attributed to v (M—N) mode [16]. The bands at (459-412) cm™! refer to v (M—O) mode
[19]. Therefore, from IR spectra, its concluded that the ligand behave an anion tetradentate and bind to
the two metals; two imines and two carboxylates, forming octahedral for Co(Il), Cu (II) and tetrahydral
for Zn(II) and Cd(II) structures.
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Figure. 4 FT-IR spectrum of Co-complex
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Table (3) Infrared spectral data for the precursor, ligand and its complexes

Compound vOH v(NH2) v(C=N) v(C-H) v(C=0) Yaym vsym Acm? P.subs. agua M-N M-O
Aromatic COO" COO
Glgoxylic acid 3361 1745
p-phenylene 3381 3008 825
diamine 3371
L=C10HsO4N2 1650 3140 1690 1420 1380 829
3043
Co-complex 3385 1620 3172 - 1665 1397 268 829 794 557 412
Cu-complex 3363 1630 3120 - 1650 1398 252 827 987 597 441
Zn-complex 3396 1622 3130 - 1662 1350 312 829 735 534 417
Cd-complex 3384 1625 3125 - 1665 1352 313 835 720 532 459

3.2.4. U.V-Vis Spectral Data
The electronic spectral data for ligand (H.L) and its complexes are summarized in table (4). The
electronic spectra for ligand displayed absorption at (266,345) nm (37594-28985) cm™ were attributed

to intraligand T — 7*, n— 7*, respectively [28]. The UV-Vis spectrum of Co (IT), complex fig. (5).

Displayed broad centered band at (656) nm (15244) cm “'was attributed to (d—d) spin allowed
electronic transition type 4T, — *As; (v 3) characteristic octahedral geometry around Co(II) [29]. The
UV-Vis spectrum of Cu (II) complex showed broad peak centered at (580) nm (17241) cm™ was
assigned to 2Eg — 2T,g transition, conforming octahedral geometry around Cu(II) [30]. The electronic
spectrum of Zn (II), Cd (II) complexes exhibited charge transfer peaks compared with free ligand in
UV.spectrum which are common phenomenon for metal complexes where (d—d) transitions are
excluded [31].

*0.004

200.0

100.0CNN/DIV.)

NN
1100.9

Figure 5. Electronic spectrum of Co-complex

Table (4) Electronic spectral data of the ligand (HzL) and its complexes

Compound Anm ¥ wave number (Em.x molar! Assignment Proposed
cm’! cm’! Structure
L=C10HsOsN: 266 37594 785 n—*
345 28985 1135 n—mu*
Co-complex 656 15244 185 Ty — Az Distorted
octahedral
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Cu-complex 580 17241

Zn-complex 358 27932

Cd-complex 357 28011

1023 ’Eg — *Tag
1277 C.T
1258 C.T

Distorted
octahedral
Tetrahedral

Tetrahedral

Were C.T= Charge transfer

4. Biological activity of the ligand (H:L) and its Complexes.
Indicating the new ligand (H,L) and its complexes, exhibited antibacterial activity against four kinds of
bacterial E, Coli, Staphylococcus aureus and Bacillus cereus respectively. Table (5) and Table (6)
shows the various activities of the ligand and its complexes can be explained on the bases of overtones'

concept and Tweeds chelating theory [32-33].

Table (5) the inhibition circle diameter in millimetre for the bacteria after 24 hours in cubation paid

and 37°C

Compounds Bacillus cereus | StaphylococcusAureus E.Coli
Ligand H,L 0 10 13
Co-complex 0 14 15
Cu-complex 0 8 0
Zn-complex 0 10 8
Cd-complex 0 10 0
E.Coli = Escherichia coli
_ - 16
T 14
T 12
§ 10
m Bacillus cereus -8
- 6
B StaphylococcusAureus )
. -2
E.Coli 0
& & &S O
(&) o) (& (O
(’b' /\/(\' (’O’ (10/ \}%

Figure (6) Antibacterial activity of the ligand and its complexes (inhibition zone diameter, mm)
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5. Conclusions
The new ligand (H2L) and its complexes behave tetradentate ligand through its two azomethene nitrogen
O

Yy
and two oxygen atom of —— O—C— group of two five member ring with central metal ions, Co (I1),
Cu (I, Cd (1) and Zn(I1) forming complexes with molecular formula.

[ML.CL7H,0ICL. XH,O  (M=Cu X=0)(M=Co X=9)
[MoL.CL.2H0]CL XH:0  (M=2Zn X=3)(M=Cd X=8)

The distorted octahedral geometrical structure was suggested for Co(ll) and Cu(ll) complexes and
tetrahedral for Zn(I1) and Cd(l11) complexes based on the characterization data for all technique.

The antibacterial study showed that the ligand H.L and its complexes showed various activities
to the strain of bacteria taken under study.

References
[1] Mahalakshmi N, and Rajavel R, 2011, Asian J. of Biochemistry and pharmaceutical Research, 1
525

2] Maurga R. C, Chorurasia J. and Sharma P, 2008, Indian J. of chem. 47 517

[3] Canpolat E and kaya M, 2004, J. Coord. chem. 57 127

[4] Mishra A P, Khare M and Gautam S K, 2002, Synth. React.Inorg. Met-Org. chem. 32 1485

[5] FanY,BiC, LiJ, 2003, Synth. React. Inorg. Met. Org. Chem. 33 137

[6] Canpolat E. and kaya M, 2005, Russ. J. Coord. Chem. 31 790

[7] Maurya R C, Patel P and Rajput S, 2003, Synth. React. Inorg .Met.Org.Chem. 33 817

[8]  Vedanayaki S. and Jayaseelan P, 2014, World J. of pharmacy and pharmaceutical Sci. 3 504

[9] Jayasselam P, Akila E, Usharani M, Rajaval R, 2016, J. Saudi. Chem. Soc. 20 625

[10] Rajib1D, Keka S, Kamales M, Egbert k, 2001, Inorg. Chim. Acta. 316 113

[11] Ahmed A S, Saadia A A, Amany H, Doaa H N, 2012, Spectrochim Acta Part A 89 329

[12] Jassim S S, Sajed M L, Dhuha K R, 2015, Open Journal of Inorganic Chemistry 5 102

[13] Jassim S S, Falih H M, 2012, J. Baghdad for Sci. 3 547

[14] Jassim S S, Falih H M, 2012, N.J.C. 48 466

[15] Silverstein M R, Bassler G C, and Morrill T C, 1981, "Spectrometric Identification of Organic
Compounds" 4th ed. John Wiley and Sons New York

[16] Tajmir R, 1990, J. Inorg. Biochem. 40 181

[17] Tajmir R, 1991, J. Inorg. Biochem. 42 47

[18] Raman N, Sobha S and Selvaganapayhy M, 2012, Intera. J. of pharma. and Bio. Science 3 251

[19] Kettle S F, 1975, "Coordination Compounds", Thomas Nelson and Sons, London P. 165.

[20] Anupama B, Paadmaja M and Kumari C G, 2012, E. J. Chem.1 389

[21] Trived G S and Desai N C, 1992, J. of Chem. 31 366

[22] Sajjad M Shokoh B and Asad, S 2011, transition met. chem. 36 425

[23] Raj K D and Sharad K M, 2011, J. of Coord. Chem. 13 2292

[24] Fleming and Williams D H, 1966, "Spectroscopic methods in organic chemistry", Ed. McGraw
Hill publishing company Itd, London

[25] Dominik C and Branko K, 2011, crystengcomm 13 4351

[26] Geeta B and Ravinder V, 2011, Chem. pharm. Bull. 2 166

[27] Washed M G Refat M S and Megharbel S M, 2009, spectrochimia acta A 4 916

[28] William K, 1987, "Organic spectroscopy" 2nd Edition

[29] Lever, P A B, 1968, "In organic electronic spectroscopy” Elsevier publishing company New York
P. 6,121

[30] Kamellia N and Razie S, 2011, J. of coord. Chem. 11 1859

9



IHSCICONF2017 IOP Publishing
IOP Conf. Series: Journal of Physics: Conf. Series 1003 (2018) 012013  doi:10.1088/1742-6596/1003/1/012013

[31] Choi K Y, Jeon Y M, Lee K C, Ryu, H, Suh M, Park H S, Kim M J and Song Y H, 2004, J.
Chem. Cryst. 9 591

[32] Jayablakrishnan C and Natarajan K, 2002, Transition Metal Chemistry 27 75

[33] Tweedy B G, 1964, Phytopatology 55 910

10



Journal of Physics: Conference Series

PAPER « OPEN ACCESS

Preparation Characterization and Electrical Study
of New Polymeric Mixture (Consist of Three
Polymers) Nanocomposites

To cite this article: Entisar E. AL-Abodi and Azhar Farouk 2018 J. Phys.: Conf. Ser. 1003 012014

View the article online for updates and enhancements.

Related content

- Study of Reduced Graphene Oxide for

Trench Schottky Diode
Nur Samihah Khairir, Mohd Rofei Mat
Hussin, Iskhandar Md Nasir et al.

- Characteristic of Thermally Reduced

Graphene Oxide as Supercapacitors
Electrode Materials

Vika Marcelina, Norman Syakir, Santhy
Wyantuti et al.

- Photoluminescence of Reduced Graphene

Oxide Prepared from Old Coconut Shell
with Carbonization Process at Varying
Temperatures

Dwi Noor Jayanti, Ananda Yogi Nugraheni,
Kurniasari et al.

This content was downloaded from IP address 37.239.154.27 on 03/06/2018 at 11:38


https://doi.org/10.1088/1742-6596/1003/1/012014
http://iopscience.iop.org/article/10.1088/1757-899X/99/1/012031
http://iopscience.iop.org/article/10.1088/1757-899X/99/1/012031
http://iopscience.iop.org/article/10.1088/1757-899X/196/1/012034
http://iopscience.iop.org/article/10.1088/1757-899X/196/1/012034
http://iopscience.iop.org/article/10.1088/1757-899X/196/1/012034
http://iopscience.iop.org/article/10.1088/1757-899X/196/1/012005
http://iopscience.iop.org/article/10.1088/1757-899X/196/1/012005
http://iopscience.iop.org/article/10.1088/1757-899X/196/1/012005
http://iopscience.iop.org/article/10.1088/1757-899X/196/1/012005

IHSCICONF2017 IOP Publishing
IOP Conf. Series: Journal of Physics: Conf. Series 1003 (2018) 012014  doi:10.1088/1742-6596/1003/1/012014

Preparation Characterization and Electrical Study of
New Polymeric Mixture (Consist of Three Polymers)
Nanocomposites

Entisar E. AL-Abodi, Azhar Farouk

Department of Chemistry, Collage of Education for Pure Science /Ibn Al-
Haitham, University of Baghdad, Baghdad, Iraq.

email: entisaree2000@gmail.com

ABSTRACT. By using hummers' method, graphene oxide (GO) was synthesized and
by reducing it gave reduced graphene oxide (RGO). The polymeric blend contains three
polymers; Poly Aniline (PANI), Poly Vinyl Acetate (PVAc), and Pecten (Pc) which
have been prepared at studied amount. The composites for above polymers with various
concentrations of, graphene oxide (GO) and with reduced graphene oxide (RGO)were
prepared, and then pour into films (chips). The dielectric constant properties of chips
were measured, which its point the electrical conductivity values for the prepared chips
increase with increasing of frequency. As well, the electrical conductivity is research
in terms of the Arrhenius plot, it is plotted against the reverse temperature for the
prepared films at different applied frequencies.

1. Introduction

The interesting of Polymer nanocomposites are increased due they collect the merits of
polymers with little amounts of nanoparticle materials [1]. The polymer structure is so
important to define , the polarity of polymer and this effectives the on electrical and dielectric
properties [2] Conducting polymers offer optical and electrical characteristic of the metal and
keep the engaging mechanical properties of polymers leading to extensive range of uses [3].
Using of PANI as matrix materials for more research, because it is much stable in several
solvent and air, as well it is shows dramatic changes in its physical properties and electronic
structure [4]. In our study, it prepared polymeric mixture consist of three polymers; Poly
Aniline( PANI) Poly Vinyl Acetate(PVAc), and Pecten (Pc) and it composite with different
concentrations of, graphene oxide (GO) and with reduced graphene oxide (RGO or G). and
effect this addition on the electrical properties of the polymeric mixture.

2. Experimental

2.1. Synthesis of Nanoparticles

All materials used in this research from Sigma Aldrich, and it used without any purification.
graphene oxide nanosheets (GO) was prepared by Hummer’s method [5] by oxidation of
graphite with concentrated H,SO4, NaNOs;, KMnOQOs. graphene nanosheets (G) were prepared
by reduction GO with hydrazine hydride [6].

2.2. Preparation of Composite

Polyvinyl acetate (PVA), (commercial/ German), poly aniline(PANI) and Pecten (Pc),
(commercial). Mixture Composite was prepared in the previous paper [7]. Then polymeric
mixture nanocomposites were prepared by following: Four 40 ml beakers were prepared with
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25 percentages of PANI (5 gin 100 ml disstaled water) Pecten, (12.5g in 100 ml distalled water)
PVAc, (0.8070 g) of Ammonium persulphate and (0.367 g) of Aniline chloride) and blended
totally under mechanical stirring for 120 minutes at normal temperature. Every composite was
blended ultrasonically for 20 minutes with various (GO) composites weights (0.000
,0.0065,0.015 and 0,029g). By solution casting, the films was prepared, then they let dry at (
60°¢) for 130 hour .From measured o ( electrical conductivity) to the above films, it found that
the highest value of o was the film which include 4% Percentage of (GO), that is cause this
ratio elected for our research. then repeated this procedure with (G) nanosheets.

2.3. Dielectric Constant Measurement
The dielectric parameter (for prepared films) as a function of frequency is obtained by the
complex permittivity.

£+ (w) = €(w) - &@) D)

where the &'( the dielectric constant ) and £"(dielectric loss) are the components for
the energy storage and energy loss, respectively, in each cycle of the applied electric field. To
calculate £ from measured capacitance C by using following equation:
._ cd
£ ==

£ 4 (2)

A is the area of the electrodes, d is the thickness between the two electrodes, E= is the

permittivity of the free space, and (o) is the angular frequency (@ = 27f ). f is applied
frequency. (€' (w)) is described with equation (3),wereis tangent delta [8 ]  tan & (w)

E(w) = £'{w). tanf () 3)
Electrical conductivity o of fabricated chips was determined by expresion (4).

og=c¢Xg €]
3. Results and Discussion
3.1. FTIR Characterization

3.1.1FTIR of Nanomaterials

'Figure 1 'shows the FTIR spectrum of GO and G nanosheets, respectively. In (1a), a broad
peak at (3431 cm-') attributed to the stretching vibration of (OH) group, the two peaks at (1618
cm-' and 1720 ¢cm-!) can be referred to the stretching vibration of (C=C) groups and (C=0)
groups of carboxylic acid and carbonyl groups present at the edges of GO. The absorption peaks
at (1360 cm—"' and 1227 cm—") can be attributed to the stretching vibration of (C-O) group of
carboxylic acid and (C-OH) group of alcohol, respectively. In (1b), as we see abscence of
stretching vibration for (C=0) group [9].

3.1.2 FTIR of Composites

Proof of polymeric mixture composite, polymeric mixture GO nanocomposite and polymeric
mixture G nanocomposite was studded by FT-IR spectroscopy, as appear in the Figurel. From
figure (2a), the special absorption peak at (1402 cm™) for (C-N) group in PANI [10], the peak
at (1188 cm-') due to(C-N+) group [11], which gave electrical conductive of polymeric mixture.
The peaks at (3321 cm™ and 3131cm™) for aromatic(C-H) and (O-H) at acetate group,
respectively. The band at (1111cm™) refer to (C-O-C) group in Pecten [12]. In (2b), there is a
clear increase in the peak at (3136 cm™), which indicates the (OH) group in GO nanosheets
Figure (2¢) Shows a decrease in the bands at (1111, 1400 cm™ which indicates of (C-O) group
and (C=C) group, another decrease in the peaks at (3410, 32281 cm™') indicating the weakness
of hydroxyl group, which appeared in GO spectrum.
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Figure 1. FT-IR spectrum of (a) GO nanosheets and (b) G nanosheets
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Figure 2. FT-IR spectrum of (a) polymeric mixture composite (b) polymeric mixture GO
nanocomposit and (¢) polymeric mixture G nanocomposite

3.2. XRD Analysis
'Figure 3' shows the XRD analysis of GO and G nanosheets, the peak at (10.77°) corresponding

to GO nanosheets was disappeared in G nanosheets, while the two major peaks are observed at
about (25.07,44.47°) [6,13].

0oy

Figure 3. The X-ray diffraction pattern (XRD) of (a) GO nanosheets

and (b) G nanosheets
Figure (4) shows the X-ray diffraction pattern (XRD) of polymeric mixture composite,
polymeric mixture GO nanocomposit and polymeric mixture G nanocomposite. In (4a), where
the more peaks of diffraction have appeared at (14.01, 19.88 and 25.12), while in (4b), the X-
ray diffraction peaks at (12.14, 18.03, 23.22, 26.12, 35.13) [14]. In (4c) a pattern of diffraction
showed the spread of G nanosheets within polymeric mixture, the distinctive peaks of G appear
at (20.01, 29.47) [15].
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Figure 4. The X-ray diffraction pattern (XRD) of (a) polymeric mixture composite (b)
polymeric mixture GO nanocomposit and (¢) polymeric mixture G nanocomposite

4. AFM Analysis of Nanomaterials

The synthesized nanomatrials GO and G nanosheets, were investigated by (AFM), the results
were almost identical as in 'figures 5' and with nanoparticles size about (25.7 nm). 'Figure 6'
shows AFM of polymeric mixture composite. 'Figure 7' shows AFM of polymeric mixture G
nanocomposite, which are distributed within the polymeric mixture and are encapsulated in the
polymer mixture particles. The size changed from nanoscale to about (371 nm).

(b) (a)

Figure 5. AFM pictures of G nanosheets (a):2-D topographic and (b):3-D topographic
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(b) (a)

Figure 6. AFM pictures of polymeric mixture composite (a):2-D topographic and (b):3-D
topographic

T —— = T T TS — e e

(b) (a)

Figure 7. AFM pictures of polymeric mixture G nanocomposite (a):2-D topographic and
(b):3-D topographic

5. SEM Analysis
'Figure 8' show the surface morphology of GO and G nanosheets, from this figure it appeared

the d-spacing of sheets of G is smaller than GO.

EHT =25.00kV Signal A= SE1 Date :1 Mar 2016 { n EHT = 25,00 kV Signal A= SE1 Date 1 Mar 2016
WD = 85mm Mag= 50.00 K X Time 15:18:35 H WD = 85mm Mag= 50.00 KX Time :14:00:33

Figure 8. SEM pictures of (a) GO nanosheets and (b) G nanosheets
'Figure 9' shows SEM pictures of polymeric mixture composite, while 'figure 10' of polymeric
mixture G nanocomposite which are distributed within the polymeric mixture and encapsulated
in the polymer mixture particles.
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Figure 9. SEM pictures of polymeric mixture composite.
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Figure (10). SEM pictures of polymeric mixture G nanocomposite.

6. Electrical properties measurements

The difference in electrical conductivity of the chips prepared from the polymeric mixture
composites, polymeric mixture GO nanocomposites, and polymeric mixture G
nanocomposites, is shown in Figure (11) and there is a steady increase in the conductivity
values by increasing the frequency. The conductivity of the polymeric mixture without the
addition of a nanomaterials gave a value of conductivity of (0.514 s/m), which is the
conductivity of PANI, which is the only conductive polymer in the polymeric mixture, and the
other are non-conductive polymers.

Chips prepared from polymeric compositions with 4% of nanomaterials. The results showed
that the electrical conductivity values increased with increasing frequency, with a gradual and
stable increase at (100-4000 Hz). The conductivity is clearly and strongly increased at (100000
Hz), as shown in Figure (11) showing the difference in the conductivity values of the
composites. The highest conductivity at the frequency (100000 Hz) of the polymeric mixture
G nanocomposites is shown. This indicates the effect of the conductivity G nanosheets
conductivity on the polymeric mixture as the highest conductivity of GO, which is an electrical
insulating material. The conductivity has very little start and oscillates until it becomes zero at
the frequency (100000 Hz), This is an indication of the effect of GO sheets scattered within the
polymeric mixture on the conductivity on the composites. It is clear that the doping processes
effects on the conductivity of the chips prepared from polymeric mixture, that the conductive
nanomaterials increase the carriers of the charge (electrons or gaps) and thus increase the
conductivity of composites.
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Figure 11. Electrical conductivity measurements of ( a) polymeric mixture composite ( b)
polymeric mixture G nanocomposit and (c) polymeric mixture GO nanocomposite

Figures (12) and (13) were pictorial the variance of real part (&' ) and imaginary part ( &"
) of dielectric permittivity with frequency for chips prepared from polymeric compositions with
4% of nanomaterials, respectively, at room temperature. In both cases, permittivity arrived
higher values at low frequencies, which decreased quickly with increasing of frequency. This
is because at low frequency region the alternation of the field is slow, those give more time to
induced and permanent dipoles to align themselves to the applied field, leading to enhanced
polarization. Enhanced values of (&') particularly at low frequencies can be referred to
interfacial polarization, and/or electrode polarization. Electrode polarization is associated to the
buildup of space charges at the specimen-electrode interfaces and is describing by very highly
values of real part (dielectric constant) and imaginary part (dielectric loss) of permittivity, these
chips have a high ability to store electric energy more than a composite of other chips and is
suitable for many applications from capacitors for battery manufacturing but the chips prepared
from the triple composite with (GO), which is non-conductive material to the value of the
electrical conductivity approach to zero and did not get the electric plug as [16-18].



IHSCICONF2017

IOP Publishing

IOP Conlf. Series: Journal of Physics: Conf. Series 1003 (2018) 012014  doi:10.1088/1742-6596/1003/1/012014

10000000

8000000

6000000

4000000

Real permittivity

2000000

0

log f(hz)

=fll=¢/comp.
£/G

=ie=£/GO

Figure 12. Real permittivity against log frequency for prepared composites.
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Figure 13. Imaginary permittivity against log frequency for prepared composites.

7. Activation Energy of the Nanoparticles

The study of conductivity, which is the inverse of resistance as a function of temperature,
is the best criterion for determining the behavior of conductivity in the chips and membranes
by determining the energy values needed for the conductions of the electrical conductions. This
energy is an energizing energy which can be determined by drawing the relationship between
the logarithm of electrical conductivity and absolute temperature, according to Arrhenius
equation [19], which shown in 'figures 14', (15) and (16), respectively and the results of the

activation energy for the polymeric mixture composites,

polymeric mixture GO

nanocomposites, and polymeric mixture G nanocomposites, in tables 1, 2 and 3, Respectively.
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Figure 14. The logarithm of electrical conductivity versus absolute temperatures of
polymeric mixture composite.

Table (1): The activation energy values for the polymeric mixture composites.

F high 6 (65¢’) | Slop | Ea(ev)/molecule
100 0.052334 | -0.263 5.219E-05
400 0.054512 | -0.336 6.668E-05
1000 0.06557 | -0.581 0.0001153
4000 0.070125 | -0.536 0.0001064
10000 0.13111 -0.257 5.1E-05
40000 0.492982 | -0.714 0.0001417
100000 | 0.794212 | -0.322 6.39E-05
Ea/COMO0+Sn02 miog 6/)+
5 1000/T(KA-1) —
. 295 Ed e N WOV
P, T N -
gos Mgty e

Figure 15. The logarithm of electrical conductivity versus absolute temperatures of polymeric
mixture GO nanocomposites.

10



IHSCICONF2017

IOP Publishing

IOP Conf. Series: Journal of Physics: Conf. Series 1003 (2018) 012014  doi:10.1088/1742-6596/1003/1/012014

Table (2): The activation energy values for the polymeric mixture GO nanocomposites.

Log 6 (S/m)

F high 6 (65¢") | Slop Ea(ev)
100 0.055406 -1.0216 | 0.0002027
400 0.06756 -0.758 | 0.0001504
1000 0.068124 -0.653 | 0.0001296
4000 0.20364 -0.552 | 0.0001095
10000 0.360655 -0.525 | 0.0001042

40000 0.51021 -0.436 | 8.652E-05

100000 0.95849 -0.334 | 6.628E-05
"~ Eafevecompo) e

" e

o \ - - log

1000/T(KA-1)

Figure 16. The logarithm of electrical conductivity versus absolute temperatures of

polymeric mixture G nanocomposite.

Table (3): The activation energy values for the polymeric mixture G nanocomposite.

F high 6 (65 ¢) Slop Ea(ev)
100 0.12787 -0.747 | 0.0001482
400 0.184641 -1.152 | 0.0002286
1000 0.436808 -1.537 0.000305

4000 1.456147 -2.426 | 0.0004814
10000 1.583647 -1.936 | 0.0003842
40000 1.622633 -0.925 | 0.0001836
100000 2.057813 -0.53 0.0001052

8. Conclusion

In this work, the dielectric behavior of the polymeric mixture (contain three polymers; Poly
Aniline( PANI), Poly Vinyl Acetate(PVAc), and Pecten(Pc) which have been prepared at

11
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studied amount) . with various concentrations of, graphene oxide (GO) and with reduced
graphene oxide (RGO) nanocomposite films has been investigated. The results show that the
electrical conductivity values for the prepared chips increase with increasing of frequency. As
well, the electrical conductivity of above films is research in terms of the Arrhenius plot.
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Abstract

Acromagaly is a syndrome caused by increased growth hormone secretion from the frontal lobe
of the pituitary gland. A Leucine aminopeptidase (EC 34111) activity has been assayed in (30)
patient’s sera samples (15 females and 15 males) with acromegaly age range between (30-50)
years and (30) sera of healthy as control group (16 females and 14 males) age range between
(3050) years. The goal of the research was partial purified of enzyme from sera patients with
acromegaly by dialysis gel filtration by using sephdex G50 and ion exchange chromatography
by using DEAE cellulose A50. The results showed a single peak by using gel filtration and the
activity was reached to 152 U/L. Two isoenzymes were obtained by using ion exchange
chromatography and the purity degree of isoenzymse (I, 1) were (125) and (128) fold
respectively. The current study found that the enzyme showed no significant difference between
the healthy and the patients.

Key words Leucine aminopeptidase (LAP)« Acromegaly (Acro) « Purification.

1 Introduction

The rise of growth hormone (GH) secretion reasons Acromegaly (Acro) in addition to high levels of
insulin like growth factorl (IGF1). The occurrence of acromegaly is considered to be 34 cases per
million for every year (1). For the reason that GH secretion is pulsatile elevated serum IGF1 heights are
a useful showing tool for Acro (2).
The increase of the release of GH has important metabolic effects; the two most significant effect of GH
on metabolism in adipose tissue are insulin resistance (IR) and lipolysis (3). Insulin resistance presenting
as diabetes or impaired glucose tolerance is found in most Acro patients and contributes to the improved
illness Growth hormone makes the expression and secretion of IGF1 thus phenotypes associated with
Acro may be as a result of either GH signaling IGF1 signaling or a combnation of both (4). Acro
treatment includes surgical treatment often used for transphenoidal route radiotherapy administration of
somatostatin analogs for example octreotide or of dopmine agonists (5). Amino peptidases "EC
3411XX" belongs to the group of proteases which are essential enzymes as they play an important role
in many life processes They catalyze the hydrolysis of amino acids located at the Nterminus of pepide
and are involved in proteins degradation to free amino acids (6).
leucine aminopeptidase "LAP" is well known to be generally spread in organisms from bacteria to humans as
well as various cancer cells LAP is normally found in most body fluids and tissues It is mainly abundant
in the biliary mucosa and small intestine. Elevated enzyme activity was observed in serum and urine
patients with liver pancreatic and biliary diseases Its determination is of significant value in the diagnosis
of cancer of the pancreas in addition to metastatic carcinoma of tile liver Malignancies in overall the
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nephrotic syndrome and several skin diseases may be related by elevated levels and a physiologic
increase happens in the third trimester of pregnancy Animal tests show raises occur with infarction of
the small bowel (78).

The aim of this study purification of LAP from serum patients with acromegaly and isolation.

2. Statistical Analysis

The results were analyzed to determine the mean value and standard error of different parameters.
The statistical analysis (2012) method was used to study effect of different groups on LAP enzyme test
analysis was used to compare a significant between the means values [9].

3. Patients and Methods
3.1. Patients

Thirty people with Acromegaly aged 3050 years were studied "15 female and 15 males" and thirty
controls "16 female and 14 male" aged 30-50 years were recruited at the "National Diabetes Center_
Al_Mustansiria university amidst Dec 2015 and the end Of 2016 In all the patients a previous
diagnosis of acromegaly had been promptly decided by their typical clinical features and biochemical
findings.
o Determinations of protein concentration this method is based on protein interaction with basal
solution and then Folin detector is added to a complex product with a blue colour that depends
on the intensity on the amount of proteins (10).
o Determination of LAP activity hydrolysis of the peptide bond of leucinamide is measured
according to Mitz and Schlueter (1958) wavelength is measured at 238 nm (11).
o Purification of LAP from sera of patients with acromegaly.

3.2. . Precipitation by using Ammonium sulfate (40%)

The method used for precipitation of protein by adding 08 gm of ammonium sulphate was added
gradually to 5ml of fresh serum in a beaker with constant stirring at about (4°C) for one hour until the
solution became turbid and then it was centrifuge at speed (3500 rpm) for 10 min to spilt the precipitate.
The precipitate was dissolved in a less amount of tris buffer solution pH (87) then the activity of enzyme
and total protein concentration were measured in it .

3.3. Dialysis

Two mL of protein solution that prepared in the previous step was put into a tightly wrapped cellophane
bag from bottom and from top then the pipe was put into a container which contains tris buffer solution
(pH=87). This process was done with constant stirring at 4°C.

3.4. Gel Filtration

Two mL of serum was added slowly on the surface of sephadex (G50) column (20x 2 cm) and left for
5min to be absorbed. Twenty Fractions were collected by passing tris buffer solution pH =87 through
the column. The process was carried out inside a refrigerator and the flow rate was (2 ml /min).

3.5. on Exchange Chromatography
Two mL of fresh filtered serum was passed through a column of diethyl amino ethyl cellulose A50
column (20x 2 cm). A syringe pump is commonly used to pump various buffer via the column. One salt
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commonly used is sodium chloride and forty five fractions were collected by passing different
concentration of sodium chloride solution (01 04)M The flow rate was (2ml/4 min).

4. Results and Discussion

Table (1) presents the isolation and partial purification of LAP and isoenzymes from sera patients with
acromegaly disease. The LAP activity was reached to (72) U/L by using ammonium sulphate salt in
concentration of (40%). The enzyme was partially purified by using dialysis method with tris HCI buffer
at (pH=78) the purity degree of LAP was reached to 26 fold which yields (656%) while the purity degree
was increase to 451 fold which yields (95%) by using Sephadex G50 column chromatography. This
enzyme shows a single peak in Figure (1). The Purification by ion exchange chromatography technique
offered several distinct advantage over other conventional methods of separation serum isoenzymes.
This enzyme was purified by using DEAE cellulose A50 two isoenzymes were obtained as mentioned
in Figure (2). The purity degree of isoenzyme (I) was 125 fold which yields (20%) and isoenzyme (11)
was 128 fold which yields (156%).

Table 1 Steps of LAP Enzyme Partial Purification From Acromegaly Patients

Protein Total

Activity Specific Fold .
Total Con L Yield
Step Volum  of enzme activity Protein activity N
(ml) L) (mg/ Purific %
U/L U/m ation
m)  (mg YUMo
Crude serum 5 653 0032 064 3235 102 1 100
Ammonium
sulphate 2 72 0014 053 265 1358 133 45
Dialysis 2 109 0021 040 08 2725 267 656
Sephadex G50 2 152 003 033 6458 4606 451 95
lon exchange
Iso | 2 32 00064 025 05 128 125 20
lon exchange
Iso |1 2 25 0005 019 038 1315 128 156
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Figure 1. Isolation of LAP from Patient with acromegaly by Gel Filtration.
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Figure 2. Isolation of LAP Isoenzymes from Patients with Acromegalyic Using by lon Exchange
DEAE-Cellulose A50.

Several previous studies have indicated the use of leucine aminopeptidase in clinical diagnosis for more
than 10 years. The high LAP activity of the serum usually indicates a defect in the liver or bile duct.
This rise is minimal influenced by injury of the liver parenchyma than by the active involvement of the
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biliary tract in the process. There is likewise a prominent raise in LAP activity in sever pancreatitis.
High LAP amounts have been found in addition in advanced pregnancy malignancies in some skin
diseases and in cases of nephrotic syndrome [12]. In fact, none of the literature has indicated a
relationship between the enzyme and Acromegaly except for a previous source found that the activity
of the enzyme is normal in some cases such as Paget's disease [13].

5. Conclusion

Two isoenzymes of the purified LAP were obtained from patients with Acromegaly and there was no
clear difference in enzyme activity between healthy and patients. Thus the leucine aminopeptidase
enzyme is no evidence of the presence of the disease.
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Abstract. New Schiff base ligand 2-((4-amino-5-(3, 4, 5-trimethoxybenzyl) pyrimidin-
2-ylimino) (phenyl)methyl)benzoic acid] = [HL] was synthesized using microwave
irradiation trimethoprim and 2-benzoyl benzoic acid. Mixed ligand complexes of
Mn((IT), Co(II), Ni(IT), Cu(II), Zn(IT) and Cd(II) are reacted in ethanol with Schiff base
ligand [HL] and 8-hydroxyquinoline [HQ] then reacted with metal salts in ethanol as a
solvent in (1:1:1) ratio. The ligand [HL] is characterized by FTIR, UV-Vis, melting
point, elemental microanalysis (C.H.N), 1H-NMR, 13C-NMR, and mass spectra. The
mixed ligand complexes are characterized by infrared spectra, electronic spectra,
(C.H.N), melting point, atomic absorption, molar conductance and magnetic moment
measurements. These measurements indicate that the ligand [HL] coordinates with
metal (II) ion in a tridentate manner through the oxygen and nitrogen atoms of the
ligand, octahedral structures are suggested for these complexes. Antibacterial activity
of the ligands [HL], [HQ] and their complexes are studied against (gram positive) and
(gram negative) bacteria.

1. Introduction

Schiff bases have played a significant role in the development of coordination chemistry and have been
implicated as an important point in the development of inorganic biochemistry and optical materials
[1].Schiff base metal complexes have been widely studied because they have industrial, antifungal and
biological applications [2-4].Schiff bases have played a significant role in the development of
coordination chemistry and have been implicated as antreatment and urinary tract infections [5].
Antibiotic 5-(3, 4, 5-trimethoxybenzyl) pyrimidine-2, 4-diamine (Trimethoprim) is used mainly in the
treatment of urinary tract infections [6] .Chelating ligands containing O and N donor atoms show broad
biological activity and are of special interest because of the variety of ways in which they are bonded
to metal ions [7]. Mixed ligands complexes have been studied because of their importance in biological
systems [8-9, 10]. Few reports are available on the mixed metal complexes of trimethoprim [11]. Thus,
this work is aimed at the synthesis, characterization and biological studies of mixed ligand complexes
of trimethoprim and 2- benzoyl benzoic acid Schiff base and mixed ligand complexes with 8-hydroxy
quinoline .The metal ion in an octahedral environment. The primary aim of the current study to
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determine the structure and geometry of tridentate Schiff base mixed ligand Mn (II), Co (II), Ni (II),Cu
(IT), Zn (IT) and Cd (IT) metal complexes.

2. Experimental

2.1. Materials and Methods

All Chemicals employed were of analytical grade and used without further purification. The reagents
were used without further purification. FTIR spectra were measured as (KBr disc) utilizing "Shimadzu
FTIR-8400S", Fourier Transform Infrared spectrophotometer. 'HNMR and *CNMR were carried out
by using Bruker500 MHz NMR spectrophotometerin central laboratory Isfahan University. Mass
spectra were obtained by using Acq Method LOW ENERGY DSD Direct Probe, central lab Isfahan
University, Iran. The electronic spectra were recorded in DMSO on a "Shimadzu UV-visible-160 A
Ultra Violet-Visible Spectrophotometer" .Elemental microanalyses (C.H.N.) were performed by using
a Leco 932 USA Elemental Analyzer. The atomic absorption was measured by using"Varian-AA 775
Atomic Absorption spectrophotometer”. Conductivity measurements were made in DMSO for 10-M
of complexes by using (Philips PW9526 Digital Conductivity meter) at room temperature. Magnetic
moment (Uerr B.M) for the prepared complexes was measured at room temperature by using Bruker
Magnet B.M. Finally, melting points were got by utilizing "Stuart Melting Point Apparatus".

2.2. Synthesis of ligand Schiff Base

(0.1g, 0.34 mmole) trimethoprim is mixed with (0.09g, 0.34 mmole) 2-benzoylbenzoic in (1:1) ratio
mole, and the mixture is grinded in ceramic mortar. Then, the contents are subjected to microwave
irradiation at (100 Co) for 10 minutes. The reaction product is washed with small portion of benzene as
off white of ligand. Weight (0.16g), yield (94%), m.p (96- 98)°C. The ligand [HL] is recognized by
FTIR spectral, 1H and 13C NMR, mass spectrum and elemental analysis. The synthesis route of the
ligand is shown in figure(1).The microanalysis of results for the ligand [HL] and some of its physical
properties are given in Table 1.

NH2 o HO~=0C
m
H3CO 0 i
L, + T
\
HsCO N)\NHZ
OCH3
1 mole 1 mole
100 C°| M.W
10 min
NH,
H3CO = ["
HzCO \N/l\N HO— =0
OCHg3 ©>\c\©
(E)-2-((4-amino-5-(3,4,5-trimethoxybenzyl)pyrimidin-2-ylimino) (phenyl) methyl)benzoic acid

Figure 1.Preparation course of the Schiff base

2.3. General synthesis of mixed ligands complexes

An ethanolic solution (25ml) of metal salts of Mn(II), Co(II), Ni(I), Cu(II), Zn(II) and Cd(II) was added
gradually to a stirred ethanolic solution of Schiff base(25ml) and secondary ligand 8-hydroxyquinoline
ethanol to get (1:1:1) (metal: HL:HQ) molar ratio. Few drops of KOH solution were added to adjust the
pH <9. The resulting solution was refluxed for about 2 hours. The chelate was precipitated, cooled and
then filtered. The result got by washed with small amounts of ethanol and dried. The microanalysis of
results for the ligand and some of its physical properties are given in Table 1.
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Figure 2.Suggested structure for mixed ligand complexes

Table 1. Some of physical properties and microanalysis of all prepared product

Elemental Analyses

Found (Calc.) %(calculated)

Molar

conductivity

Compound EEE:;CSLFOUZ};H gle': Y:)Z Id Color c y N y N . r;c;tlnrz‘;l)
[HL] szgge.l;lgos %6- o Off 66.34 553  10.19 - -
98) white  (66.46)  (4.26) (10.24)
[Mn(L)(Q)(Hz0)] C37H73i2"g3’\‘507 igg 6 mown M ETE 12.3
: c. (61.25)  (439) (8.74)  (7.48)
CorHxCoNsO7 200 . 6184 463 975 820 :
[Co(L)(Q)(H:0)] o <cde 75 olive @ A% ol om N 9.9
. 300
NO@eO) Tieas U g e o am o oers e Nl 8T
300
[CuLQH0)] Csﬁ%&.(’:.g? 1 <ge 83 Green (%%.%59\) (gfgg) (gfgg) (Sjéi) N 106
300
[2n(L)(QH:0)] c37|—7|323§r1181 o1 <§e 80 yellow (géiig) (j:gg) (gfg) (g:gé) N 8
300
[CA(L(Q)(H0)] C37F7|?§g(’)\l o1 <§e 79 Yellow (gg:?g) (j.'i)cl)) (2:(7);) (igigg) N 102

dec. = Decomposition

3. Results and Discussion
Spectroscopic [FT-IR,*H,23C-NMR,Mass,and UV-Vis].Also molar conductivity, elemental
microanalysis, melting point, magnetic sensitiveness, and atomic absorption were applied to portray
the synthesized mixed ligand complexes. Some physical properties were listed in Table 1.
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3.1. FT-IR Spectra

In the spectra of free [HQ] ligand is found the peak found at 3182 cm™! assigned to the alcohol v(OH)
stretching and this band was absented in the complexes[12].In the spectrum of ligand [HL] the sharp
peak found at 3458 cm™! assigned to the v(OH) stretching of carboxylic acid while the band was
disappeared in the complexes, proton of ligand [HL]on complexation and participation of hydroxylic
carboxylic anionic (COO—) oxygen in concent [13].In addition the two peaks at found in range (3468-
3455)cmand (3387-3348)cm 'assigned to stretching of vsym and asy(NH>), in the ligand and all the
mixed complexes [14]. Also the band found at (1664) cm-1is assigned to v(C=0) group of carboxylic
acid of the ligand [HL] [15], this bond disappeared in all the mixed complexes In in the spectra of the
mixed complexes,another bands appeared in range(1589-1572) cm and (1465-1445) cm'due to
vasym.(COO—)and vsym.(COO—)vibration, respectively, (Av(COO—)=vasy.(COO—)-vasy.(COO-) ) in
range (116-127)cmindicated the involvement of deprotonated group of (COOH) in bonding and a
coordination of metal ions through oxygen atoms of carboxyl groups[16]. In the ligand [HL] spectrum
was exhibited the strong band at 1637cm-1due to v(C=N) stretching vibration, while this bond was
shifted towards lower region at (1624-1627) cm™ in the complexes indicating the participating of the
azomethine group in the complex formation. Further, the bands observed at (1591) cm™! and (1573)
cm 'which were due to v(C=N) azomethine groups in rings for ligand free [HL] and ligand free [HQ],
while these bands were shifted in range(1566- 1553)cm™ and (1523 -1492)cm™'due to the reduction of
double bond character carbon nitrogen bond of azomethine group and indicates that (C=N) of the ligand
co-ordinate to metal through nitrogen and that was further reflected by the appearance of new band at
(586-405)cm™'due to v(M-N)[17] .The mixed ligand complexes formation was further evidence by the
appearance of the ligand band in the complexes (455-405)cm™ assigned as v(M-O) bonds[18].In the IR
spectra of mixed ligand complexes a band was observed around (3356-3197) cm™' to which were
assigned to hydrate water molecules [19, 24].
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Table 2. The FT-IR spectral data (cm™) of all the prepared compounds

Compound U(OH)s  UOH- V(N-H)sym v(C=N) v(C=N) v(C=0) u(Co0-) u(C00-) Av v(M-OHz) v (M-N) v (M-O)
3L (H20) V(N-H)asym PYR. asy.. sy
U(OH)a v(C=N) .. carboxi.
Q
[HL] 3329 - 3458 1591 1637 1664
3388
HQ] - - -
3182 1573
[Mn(L)(Q)(H20)] - 3356 3468 1553 1625 - 1572 1445 127 702 513 451
3387 1523 497 408
482
[Co(L)(Q)(H20)] - 3197 3468 1562 1624 - 1585 1462 123 771 558 432
3369 1496 520 408
497
[Ni(L)(Q)(H20)] - 3348 3455 1558 1627 - 1581 1465 116 740 547 451
1500
3352 505 408
478
[Cu(L)(Q)(H20)] - 3321 3468 1562 1625 - 1589 1462 128 771 586 443
3385 1500 559 408
516
[Zn(L)(Q)(H20)] - 3217 3460 1558 1627 - 1581 1465 116 732 504 455
3348 1500 482 405
470
[Cd(L)(Q)(H20)] - 3332 3468 1566 1624 - 1577 1458 120 786 493 439
3353 1492 455 405
444

3.2. NMR Spectra

"H-NMR spectrum of the ligand [HL] was recorded in d6-DMSO. The 1H-NMR spectra of [HL]
exhibits signal due to proton of (-COOH) group as singlet at 6 12.17 ppm[20].The protons of
(NHz)group as signal at 8 6.62ppm[13] .The proton of (-CH-N) pyrimidine ring as singlet at 3 7.15 ppm.
The aromatic protons as multiple at (7.97-7.27) ppm. The (OCH3) protons as signal at 83.76ppm.The
DMSO signal appeared at 2.5 ppm [21], figure (3).'3C NMR spectrum of ligand [HL] displays chemical
shifts at (170.2)ppm and (164.1)ppm indicate to (C=N) and C=0 groups respectively[22]. At (157.4)
ppm and (153.4) ppm were the chemical shifts attributed to C atoms of (C=C) in pyrimidine ring,
respectively. Signals attached to aromatic carbon were attached in reign (106.7 - 138.5) ppm. The two
chemical shift at (56.6) ppm and (39.6) ppm were referred to C atoms, respectively. Also the chemical
shift at (40.2) ppm is due to DMSO de [23],' figure 4.
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3.3. Mass Spectra

Mass Spectrum was completed on the ligand [HL] to determine its molecular weight and

fragmentation pattern,’ Figure 5'.
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Figure5.Mass spectra of ligand schiff base [HL]

3.4. Electronic spectra, Magnetic moments and conductivity measurements

The electronic spectrum of ligand [HL], exhibit high intense absorption peaks at (279 nm) (35842 cm-
1) and (345 nm) (28985 cm™!") which due to (n— n*) and (n— 7*) transitions, respectively [24], the data
recorded in Table (3). The electronic spectrum of 8-hydroxy quinolone[HQ], displays high intense
absorption bands at (268 nm) (37313 cm™) and (305 nm) (3278 6¢cm™) which designated to (n— ©*)
and (n—x*) transition respectively[25], the data recorded in Table (3) .Theses transitions were also
found in the spectra of the complexes, but they were shifted towards in range (37037-14265) cm™. The
electronic spectrum of [Mn(L)(Q)(H20)] showed two intense peaks in (270nm) (37037 cm™) and
(374nm) (26737cm) was assigned to the ligand field respectively. And another intense peak in
(392nm) (25510 cm™') due charge transfer transition.And the peak at visible region at (755 nm)
(13245cm™). This peak is assigned to (°Aig — “T2g(G)) (d-d) transitions confirming an octahedral
structure around (Mn*?) ion complex[26]. The electronic spectrum of [Co(L)(Q)(H-0)] displayed two
intense peaks in (277nm) (36101 cm™) and (334 nm) (29940 cm™)were assigned to the ligand field.
And another intense peak in (401 nm) (24937cm™) due charge transfer transition. And the peaks at
visible region at (687 nm)(14556cm™)and (762nm)(13123cm™).These peaks are assigned to(*Tig
—*Arg)and (“T1g—*T»g) (d-d)transitions confirming an octahedral structure around (Co™?) ion
complex[27]. The electronic spectrum of [Ni(L)(Q)(H2O)] showed two intense peaks in (275nm)
(36363cm™) and (345nm) (28985cm-1) was assigned to the ligand field respectively. And another
intense peak in (408nm) (24509 cm-1) due charge transfer transition. And the peakat visible region at
(810 nm)(12345 cm'). These peak are assigned to(*A;g —>Tg)(d-d)transitions confirming an
octahedral structure around (Ni*?) ion complex[28]. The electronic spectrum of [Cu(L)(Q)(H20)]
showed two intense peaks in (276nm) (36231 cm™) and (337nm) (29673cm™) was assigned to the ligand
field respectively. And another intense peak in (412nm) (24271cm™) due charge transfer transition. And
the peaks at visible region at (701 nm)(14265¢cm™)and (859nm)(11641cm™). These peaks are assigned
to (*Big—’Bag)and (*Big —?A,g)(d-d)transitions confirming an octahedral structure around (Cu*?) ion
complex[29]. The electronic spectrum of [Zn(L)(Q)(H20)]showed absorption peaks in (277 nm)
(36101cm™) and (340 nm) (29411cm™) were assigned to the ligand field . And another peak in (419
nm) (23866 cm™') due charge transfer transition. The absence of absorption peaks at the visible area
suggested no(d-d)electronic transitions happened, this is a very well result for an octahedral structure
around (Zn*?) ion complex[30,31].The electronic spectrum of [Cd(L)(Q)(H.O)]showed absorption
peaks in (277 nm) (36101cm™) and (342nm) (29239 cm™") were assigned to the ligand field . And another
intense peak in (412 nm) (24271 cm™) due charge transfer transition. The disappeared of peaks at the
visible area suggested no(d-d)electronic transition same, this is a good result for an octahedral structure
around (Cd*?) ion complex [30, 31]. Where a rapprochement between the data recorded of all the
prepared compounds are given in Table 3.The molar conductivities indicate that all metal complexes
are non-electrolytes [32], Table 3. Magnetic moment together with these values suggest ochtahedral
configuration around the Mn(II), Co(II), Ni(II), Cu(Il), Zn(II) and Cd(II) metal ions studied, Table 3.
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Table 3.UV-Vis spectral and magnetic moments values of the compounds in DMSO

Compounds Anm v'cm? €max (molar? Transitions peff (BM)
.cml)

[HL] 279 35842 2111 2260 non* -
345 28985 n->m*

[HQ] 268 37313 861 n->mn* -
305 32786 1966 n->m*

[Mn(L)(Q)(H0)] 270 37037 1675 358 LF LF 5.72
374 26737 297 10 CT 5A18
392 25510 ->%T28(G)
755 13245

[Co(L)(Q)(H,0)] 277 36101 2400 1956 L.F L.F 4.72
334 29940 1508 7 CT
401 24937 6 “Tig>4P8 “Tig
687 14556 - 4T.g
762 13123

[Ni(L)(Q)(H0)] 275 36363 2315 1825 LF LF 3.38
345 28985 1339 20 CT 3A18 >
408 24509 3Tg
810 12345

[Cu(L)(Q)(H,0)] 276 37453 2329 763 L.F L.F 1.81
337 29673 995 4 CT
412 24271 5 2B1g52B,g  2Byg
701 14265 >2Ag
859 11641

[Zn(H,L)(Q)(H20)] 277 36101 2463 1305 L.F L.F Dia.
340 41666 1687 C.T
419 23866

[Cd(L)(Q)(H,0)] 277 36101 2418 2238 LF L.F Dia.
342 29239 1368 C.T
412 24271

Dia = Diamagnetic

3.5. Antibacterial Activity Studies:

Finally, the in vitro antibacterial activities of the ligands and their complexes were tested against
(Staphylococcus aureus), (Escherichia coli), (Enterobacter cloacae) and (Bacillus subtilis) using well
diffusion method by nutrient agar as medium at (10-%) mole/liter concentration was prepared by
dissolving the compound in DMSO[33] .The zone of inhibition of bacterial evolution around the disc
is offered in Ffigure 6,Table 4 displays the obstruction capacity versus the bacteria sample of the
synthesized compounds under work.

Table 4 the obstruction capacity versus the bacteria sample of the synthesized compounds under
work.
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No. Compound Staphylococcus Bacillus Enterobacter Esherichia Coli

aureus subtilis cloacae
1 [HL]

43 34 - 31
2 [HQ]

32 28 25 26
3 [Mn(L)(Q)(H20)]

26 24 - 22
4 [Co(L)(Q)(H20)]

26 24 - 24
5 [Ni(L)(Q)(H20)]

31 28 13 26
6 [Cu(L)(Q)(H20)]

34 33 16 30
7 [Zn(L)(Q)(Hz0)]

30 33 25 28
8 [Cd(L)(Q)(H20)]

27 30 22 27

C DMSO

Figure 6.Shows the antimicrobial activity of compounds appear the inhibition zones against
pathogenic bacteria (Staphylococcus Aureus, Bacillus Subtilis, Enterobacter Cloacae and Esherichia

4. Conclusion

Coli)

Mixed ligand complexes can be a synthetic challenge to tune the properties of the metal complexes
and have been shown to exhibit a broad range of the possible geometry of synthesized complexes is
octahedral and it is six coordinated metal ligand complexes. The ligand Schiff base [HL], ligand [HQ]
and their metal complexes showed broad-spectrum antimicrobial activities against all the microbes

used.
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Synthesis, Characterization and the Corrosion Inhibition
Study of Two Schiff Base Ligands Derived From Urea and
Thiourea and Their Complexes with Cu(II) and Hg(II) Ions

Wasan Mohammed Alwan

Department of Chemistry, College of Education for Pure Science (Ibn Al-Haitham),
University of Baghdad, Adhamiyah — Anter square — Baghdad — Iraq

Email : wwo027@yahoo.com

Abstract. The research includes synthesis of [L1] and [L2] Schiff base ligands by the reaction
of vanillin with urea and thiourea respectively in 2:1 mol ratio. The two ligands were reacted
with Cull ion in 1:2 mol ratio and HgII ion in 1:1 mol ratio. The prepared compounds have
been identified by FTIR, U.V-Vis, 1H-NMR (L1, L2 and HgIl complex) spectroscopies,
microelemental analysis (C.H.N.S), magnetic susceptibility measurements, atomic absorption,
chloride content along with conductivity and melting point measurements. According to
applied characterization methods, the proposed general formulas of Cull and Hgll complexes
were [Cu2LnCl4] and [HgLnCl]Cl, respectively, (where n= 1, 2). The ability of corrosion
inhibition with two ligands and their cupper complexes has been studied in diluted
hydrochloric acid media.

Keywords: Schiff Base Ligand, Metal Complex, Urea, Thiourea, Corrosion Inhibition.
hydrochloric acid media.

1. Introduction

Compounds comprising carbonyl and thion groups have an important position between organic
reagents to be used as potential donor ligands with transition metal ions [1, 2]. Thiourea and urea
derivatives were considered potentially very versatile ligands, its oxygen, nitrogen and sulfur donor
atoms provide a multitude of coordinating possibilities [3]. Schiff bases and their metal complexes
owns a wide range of applications as anticarcinogenic, pharmaceutical and antimicrobial reagents,
beside the industrial and analytical uses[4-7]. Cu, Hg metals are present as essential elements in
tracing amounts in biological systems; also they play an important role in bioinorganic chemistry [8].
Because of the main concerns of corrosion in the durability of materials structure; therefore, many
studies were always carried out to develop an effective and economic means of corrosion control. To
select an appropriate inhibitor for a certain system may be actually complicated, due to the great
variety of corrosion related applications [9]. The corrosion inhibitor adsorbed on the surface of metals
as a protective layer, the strength of the adsorption bond depends on the type of the functional group
donor atom, the electron density and the polarizability of the functional group. Corrosion inhibitor
normally contains oxygen, sulfur and nitrogen atoms. Multiple bonds in the corrosion inhibitor
molecules that may facilitate the adsorption on the metal surface [10,11]. Recently Al-Obaidi prepared
several mixed ligands complexes of Cu(Il) and Zn(Il) using benzylidene thiourea obtained by the

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
Published under licence by IOP Publishing Ltd 1
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condensation of benzaldehyde and thiourea as the primary ligand and acetamide or thioacetamide as
an additional ligand[12] .

2. Experimental

Melting points have been measured using an electro thermal apparatus (Stuart). FT-IR spectra were
obtained using FT-IR test scan Shimadzu (FT-IR)- 8300 series spectro photometer in the range (400-
4000 cm™); spectra were registered as potassium bromide discs at College of Education for Pure
Science Ibn- Al- Haitham / Baghdad University. The electronic spectra of the compounds were
achieved using (U.V-Vis) spectrophotometer UV-1800, using quartz cell of (1.0) cm length, in the
range (1100-200 nm) with concentration (10*) M of samples in DMSO solvent at 25°C. Chloride
content were determined by potentiometric titration method on (686-titro proceccor-665 dosinat
metrome Swiss), while metal contents of the complexes were determined by atomic absorption (A.A)
technique using a Shimadzu (AA 680) in Ibn Sina Company, Ministry of Industry, Baghdad-Iraq.
Electrical conductivity measurements of prepared complexes carried out at (25°C) using (10°~10°) M
solutions of the samples in DMSO solvent using Eutech 150 conductivity meter in central laboratory
of College of Education for Pure Science Ibn- Al- Haitham / Bagdad University. '"H-NMR spectra for
two ligands and two Hg! complexes were recorded in DMSO-ds solution using Brucker, model:
ultrashield 400 MHz, origin: Switzerland, at Kashan University, Iran. Microelemental Analysis
(C.H.N.S) recorded using, Euro EA 300, at College of Education for Pure Science Ibn- Al- Haitham /
Baghdad University. Magnetic moments at 298K were determined with a magnetic susceptibility
balance (Sherwood Scientific). Samples were recorded at College of Sciences, Al-Mustansiriyah
University. The study of corrosion inhibition has been obtained with a computer-controlled potentiostat
(PCI4/750, GAMRY Instruments, Inc., Warminster, PA) and Nikon ME - 600 optical microscope
provided with a NIKON camera, DXM-1200F which used to show the images of the surfaces of the
electrodes, at Technology / University Baghdad-Iraq.

3. Preparation of the ligands (L'and L?)

A (2.53g, 16.63mmol) and (1.99g, 13.08mmol) from vanillin dissolved in (15ml) ethanol was mixed
with (0.50g, 8.33mmol) and (0.50g, 6.57mmol) from urea or thiourea, respectively, dissolved in
(15ml) ethanol and then added few drops of (10% NaOH) to adjust pH of the obtained reaction
mixture, then heated with stirring for two hours. The products were filtered off, washed and
recrystallized from absolute ethanol[13], Scheme (1) represents synthesis rout of two ligands.

Scheme 1: Synthesis Rout of the L1 and L2

4. Preparation of [Cu,L"Cly]
To a (15 ml) ethanolic solution (1.02g, 3.11mmol) of L' and (1.10g, 3.19mmol) of L2, respectively,
(10 ml) ethanolic solution (1.06g, 6.22mmol) and (1.09g, 6.39mmol), of cupper(Il) chloride have_been
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added with heating and stirring for 2h. The products were filtered off, washed and recrystallized from
absolute ethanol.

5. Preparation of [HgL"CI|Cl
A similar procedure described to that mentioned in preparation of Cu'! complexes was used to prepare
the complexes of L! and L? with [Hg"] ion, but in 1:1 mole ratio.

6. Study of Corrosion inhibition

Electrochemical studies of the Cu" corrosion were obtained with potentiostat polarization. All
experiments were carried out with a potentiostat (PCI4/750, GAMRY Instruments, Six different
solutions from the prepared compounds were tested for corrosion inhibition study in (0.1M) HCI, two
blank solution were used (HCI solution) blank 1 and (HCl + DMSO solution) blank 2. The test
solutions include L', L2, [Cu,L'Cls] and [Cu.L?Cls] solutions in one liter of distilled water at room
temperature. Platinum electrodes and Ag/AgCl were used as auxiliary and reference electrode,
respectively. Working electrodes were immersed into the solution until a steady open circuit potential
(OCP) obtained. The exposed area of the tested specimens was (10 mm?), the data have been adjusted
according to the surface area. The sweep was taken from (-200 to + 200) mV relative to (OCP), scan
rate (10mV/sec). A linear data fitting of the standard model gives an estimate of the polarization
resistance, which is used to calculate (Icorr) and (Ecorr).

7. Metallographic Studies

Preparation of samples included many steps, sampling, grinding, polishing and etching. First, the
samples were filed and ground. Grinding was done on a roll grinder using silicon carbide abrasive
papers of 220, 320, 400, and 600 grits. Polishing process was done to the samples by using diamond
paste of size (1pum) with special polishing cloth and lubricant followed by cleaning with water and
alcohol and drying with hot air. Then the samples were scanned using Nikon ME-600 optical
microscope provided with a NIKON camera, DXM-1200F.

8. Results and Discussion
shows some physical properties, and microelemental analysis (C.H.N.S) and chloride content and
molar conductivity(solvent in DMSO) of the prepared compounds.

Table (1): some physical properties, microelemental analysis (C.H.N.S) ,chloride content and molar
conductivity of the prepared compounds.

IOP Publishing

Emoiri Mot | Yield (Calc.), Am S.cm? molar?
mpirica . e 0 0 0 0 0 Found %
I formula | g.mol* % Color m.p.°C | C% H% N% S%

M% Cl%

L 328.32 54 Light white 200 (62.19) | (4.91) | (8.53)
6212 | 482 8.51 -
[CuLlCl] | 597.22 51 Light 270 (21.28) | (23.75)
Orange 21.23 23.70 115
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[HgLiclCl | 599.82 53 Light 250 . . i . (33.44) | (11.82)
White 33.43 11.79 35.7
L2 34438 64 Light 230 | (59.29) | (4.68) | (8.13) | (9.31) )
White 59.23 4.60 8.10 9.29
[Cu,L2CL] | 613.29 51 Light 290 (2072) | (23.12)
Orange - - - - 20.70 23.10 14.1
38.5
[HgL2ClICl | 615.88 53 Light 280 ; ; . - | @sn | ausy
White 32.50 11.48

9. FTIR-Spectra of Precursors, Ligands and Complexes

The spectrum of the urea show bands at (3448) cm™! and (3350) cm™! may be attributed to the v(N-H)
asym. and (N-H) sym. of (NH,) group[14]. The spectrum shows band at (1685) cm™ may attributed to
v(C=0) group[15]. The spectrum of starting material thiourea, shows the bands at (3373) cm™ and
(3271) cm™ may be attributed to the v(N-H) asym. and v(N-H) sym. bands of v(NH,) group[14]. The
band at (1248) cm™! attributed to v(C=S) group[15]. The spectrum of vanillin, shows sharp band at
(3180) cm™! belong to v(OH) may referred to the phenolic group and the band at (2983) cm™ may be
referred to the v(OCH3) group. The bands at (2947) cm and (2848) cm™ may be attributed to
stretching vibration of the aldehydic proton. The spectrum shows band at (1678) cm™ attributed to
v(C=0) group and the bands at (1205) cm™ and (1014) cm! may be belong to the v(C-O) vibration
[15].

FT-IR spectra of L' and L? Figures (1) and (2), showed broad bands at (3440) cm™ and (3444) cm’!,
respectively which assigned to v(OH) of phenolic groups[16]. The bands at (3013) cm™ and (3063)
cm’! may be referred to aromatic v(C-H)[15] of L' and L2, respectively. The spectra showed two bands
at (2833) cm! and (2841) cm™! referred to stretching vibration of (-OCH3) group[15,17] for L! and L?
respectively. The spectra have been also showed bands at (2715) cm™ and (2719) cm™! attributed to
iminic v (C-H) vibrations [18] of L' and L? respectively. The strong bands have been noticed in
spectra of L! and L? at (1591) cm™! and (1658) cm™' may be assigned to v(C=N) vibrations of imine
groups[19,20], the appearance of these bands and disappearance of amine (NH») and aldehyde (CHO)
bands in the spectra confirms the formation of Schiff base ligands[21]. The bands appeared at (1666)
cm! and (1223) cm™! in the spectrum due to v(C=0) group for L' and v(C=S) for L? [15]. The
assignment of characteristic bands are summarized in Table (2).The band at (1591) cm™ in L!
spectrum may assigned to v(C=N) stretching, shifted to the lower frequencies in the complexes of Cu"
and Hg! and appears at (1587) cm™! and (1579) cm! respectively, the shift in v(C=N) suggests weak
co-ordination of L' to metal ion [19]. While the band at (1658) cm™' for L? belong to v(C=N) shifted to
the higher frequencies in the Cu" and Hg" complexes and appears at (1666)cm™ and (1685) cm'!
respectively compared with L2, indicating that azomethine nitrogen is involved in the coordination
with the metal ions [20]. The band at (1666) cm™ in the spectrum due to v(C=0) vibrations in L!
shifted towards higher values in the complexes Cu" and Hg" respectively and appeared at (1671) cm’!
and (1682) cm™ as a result suggests the coordination of ligand to metal ion via the C=0O group
[22,23].The band at (1223) cm’! in the spectrum due to v(C=S) stretching vibration in L? shifted
towards lower values in the complex Cu'l and Hg" respectively and appears at (1130) cm™ and (1192)
cm’!, this shift indicating the coordination of the sulpher atom of the ligand, referred to the charge
transfer from the ligand to the metal [24,25]. The emergence of two new bands in the regions (588)
cml, (482) cm! and (503) cm, (420) cm?! in the spectra of the L' complexes Cu and Hg"
respectively may refer to v(M-N) and v(M-O). The appearance of two new bands in the regions (590)
cm’!, (480) cm! and (511) cm™, (463) cm! in the spectra of the L? complexes Cu' and Hg"
respectively may refer to v(M-N) and v(M-S). The new bands confirmed the formation of metal
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complexes through coordination from the iminic nitrogen, carbonyl and thiocarbonyl groups[12]. The

characteristic FT-IR data are presented in Table (2). The spectra of the ligands and complexes were
shown in 'Figures (3-6)".
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Figure 5: FT-IR spectrum of the [Cu,L*Cly]
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Figure 6: FT-IR spectrum of the [HgL>CI1]Cl

Table 2: Infrared data of ligands (cm-1) and starting materials and complexes

Compound Vv(OH) v(C=0) | v(C=N) | v(M-N) v(M-S) Additional bands
V(NH>) v(C=S) v(M-0)

- v(C-H)aro. 3013

Lt 3440 1666 1591 - V(OCHs) 2833
v(C=C) 1504
- v(C-H)aro. 3063
L2 3444 1658 v(OCHjs) 2841
1223 - - v(C=C) 1595 — 1512
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[Cu;LCl] 3437 1671 | 1587 588 -
- 482
[HgLICIICI 3475 1682 | 1579 503 -
: 420
[Cu,L2Cly] 3431 - 1666 590 480
1130 -
[HgLZCI]CI 3433 - 1685 511 463
1192 )

Electronic Spectra Ligands and magnetic susceptibility for the complexes

Table (3) summarized the electronic data of two ligands and their complexes. The electronic spectra of
two ligands (L* and L?) at (10 M) in ethanol showed one n—r* transition at (267 nm) and (267 nm)
and the three peaks at (300 nm), (335 nm) and (383 nm) for L* and (305 nm), (345 nm) and (372 nm)
for L2 represented n—r* transition resulted from the presence of the lone pairs of the groups (C-OH,
C=0 and HC=N groups) of L! and (C-OH, C=S and HC=N groups) for L?[26,19], Figures (7) and (8).
The U.V - Visible spectra of [CuL!Cls], showed in Figure (9) and [Cu,L2Cls], Figure (10), in (10°M)
ethanol solutions. In each case it was noticed a shift in m—n* and n—n* transitions and intensity change
in the complexes compared with those of ligands, indicating the coordination to metal. Two peaks for
[Cu:L'Cls] and [Cu,L*Cls] complexes at (358 nm) and (358 nm) with high intensities are most
probably due to charge transfer transition [27]. The peaks in the visible region can be associated with
d-d transitions. The [Cu,L'Cls] shows peak at (788 nm) assigned to ?B;g—>?A;g while [CupL>Cly]
shows two peaks at (716 nm) and (814 nm) assigned to *Big—?B,g and *Big—2Ag suggesting square
planar geometry around the Cu' ion[5,27,28]. The magnetic moment values(1.56 and 1.64 BM) for
complexes [Cu,L!Cly] and [Cu,LCly] are indicative of square-planar geometry[28,29].

The U.V / Visible spectra of [HgL'CI]CI, Figure (11) and [HgL?CI]Cl, Figure (12) exhibited peaks at
(375 nm) and (375 nm) assigned to charge transfer transitions .Finally Hg'" ions belong to d°
configuration and they don’t have d-d transition. On considering the position of the bands, the
tetrahedral structure may be proposed for these complexes [5, 30,31] .
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Table 3: Electronic spectral data of ligands and metal complexes

Compound Transition Emax Assignment | peff. (B.M.) | Suggested
" om | vom | molartcm” structure
1
267 3745 1107 "
300 | 3333 1779 -
Lt 335 | 2985 2484 n—n'
383 | 2610 1758
283 | 3533 2208 "
298 | 3355 2360
345 | 2898 1428 n-r* 1.56 Square
[CuL'Cls] ["350 | 2857 1125 planar
358 | 2793 791 CT
788 | 1269 8 2B1g—2Asg
275 | 3636 2291 -
299 | 3344 2392
[HgL'CIICI [ 342 | 2923 125 n_r* Diamagnetic | Tetrahedral
368 | 2717 1103
375 | 2666 958 CT
267 | 3745 451 "
305 | 3278 634
L2 345 | 2898 2283 N’ -
372 | 2688 1600
275 | 3636 2333 "
301 | 3322 2500
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[Cu,L2Cls] | 316 | 3164 2166 n-n
345 | 2898 2314 1.64 Square
358 | 2793 1269 CT planar
716 | 1396 15 2B1g—?Bag
814 | 1228 10 2B1g—?Aig
258 | 3875 1750 P
301 | 3322 2103 Tetrahedral
350 | 2857 1708 n-n" Diamagnetic

[HgLCIICl 7370 | 2702 1447
375 | 2666 1208 CT

10. "THNMR Spectra of Ligands and Their Hg"" Complexes
The 'H-NMR spectrum of L', Figure (13), exhibits the following signals: (3.75), (6.15), (6.93-7.07)
and (9.23) ppm which are assigned to the (-OCHs), (-OH), aromatic and (-CH=N-), protons,
respectively. The two signals at (2.49 and 3.5) ppm assigned to protons of solvent (DMSO) and water,

respectively.

The 'H-NMR spectrum of [HgL'Cl,] complex, Figure (14), exhibits the following signals: (3.7), (7.22-
7.49) and 9.63 ppm which are assigned to the (-OCH3), aromatic and (-CH=N) protons, respectively.
The signal of (-CH=N-) proton shifted to the downfield region (9.63) ppm due to coordination to Hg"
ion. The signal of (-OH) proton disappeared because of exchange with solvent[15,32].

The 'H-NMR spectrum of L2, Figure (15), exhibits the following signals: (3.66), (6.11), (6.91-7.04)
and (9.21) ppm which are assigned to the (-OCHj3), (-OH), aromatic and (-HC=N) protons,

respectively.

The 'H-NMR spectrum of the [HgL*Cl,], Figure (16) exhibits the following signals: (3.78), (6.9),
(7.17-7.45) and (9.57) ppm which are assigned to the, (-OCH3), (-OH), (aromatic) and (-HC=N)
protons, respectively. The (-CH=N-) shifted to the downnfiled region (9.57) ppm compared to that of
free ligand indicating that the azomethine nitrogen involving in coordination with Hg" ion[15,32].

The characteristic 'H-NMR spectral data are presented in Table (4).

Figure 13: *H-NMR spectrum for the L*
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Figure 16: 'H-NMR spectrum of the [HgL2C1]CI

Table 4: 1H-NMR Spectral data of two ligands and two Hgll Complexes in DMSO-d6

Ll

[HgL'cCICl L2 [HgL2CI]Cl
(3) ppm Assignment (8) ppm Assignment (3) ppm Assignment (3) ppm Assignment
(3.75) (-OCHs3) (3.7) (-OCHs) (3.66) (-OCHs3) (3.78) (-OCHs3)
(6.15) (-OH) (-OH) (6.11) (-OH) (6.9) (-OH)
(6.93-7.07) (Ar-H) (7.22-7.49) (Ar-H) (6.91-7.04) (Ar-H) (7.17-7.45) (Ar-H)
(9.23) (-CH=N) (9.63) (-CH=N) (9.21) (-CH=N) (9.57) (-CH=N)

11
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11. The proposed structure
According to the results obtained from (IR, UV/visible,'H-NMR, microelemental analysis (C.H.N.S),
magnetic susceptibility measurements, atomic absorption, chloride content along with conductivity
and melting point measurements for the prepared complexes, the proposed molecular structure of the
complexes has an square planar Cu™ and tetrahedral Hg" structure as shown in Fig.(17) and (18) .

where X= O Urea or X= S Thiourea ,Ll
X= O Urea or X= S Thiourea L2

[el]

\
AR g

% \}:@/OH of

+1

Figure (17): Proposed Structures of Prepared Complexes

[HgL'Cl]CI

[HgL2CI]Cl

Conclusions

Figure(18): The proposed molecular structure of the complexes

Corrosion inhibition efficiency of two ligands with two copper complexes electrodes in 10% HCI
solution have been studied using potentiometric method. All synthesized inhibitors showed inhibition
characteristics for copper corrosion in 10% HCI solution. The chelates displaying high surface activity
and low solubility in solution. The synthesized inhibitors due to containing one or more functional
groups, containing one or more hetero atoms, N, O, S, this may increases the ability of the inhibitor

molecule to cover a large surface area of the metal surface[33].

The inhibition efficiency of

synthesized inhibitors increased in the following order: L?>> blank 1>L'> [Cu,L?Cls ] > blank
2>[Cu,L!Cls ], see Figures (19) and (20) and metallographic Figures (21), (22), (23), (24), (25), (26)
and (27) show the corrosion inhibition ability of the prepared ligands and two cupper complexes, the
results are summarized in Table (5).

12
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Current [mA]

Potential [mV]

Figure 19: Tafel polarization curves for corrosion in (1 M) HCI in the absence and presence of
different concentrations of inhibitors for [1(blank 1), 3(L"), 2(blank 2), 5(Cu,L'Cls)]

Current [mA]
o

Potential [mV]

Figure 20: Tafel polarization curves for corrosion in (1 M) HCI in the absence and presence of
different concentrations of inhibitors for [1(blank 1), 4(L?), 2(blank 2), 6(Cu,L*Cls)]

Figure 21: Micrograph of the electrode before corrosion Figure 22: Micrograph of the electrode in
blank 1

13



IHSCICONF2017 IOP Publishing
IOP Conf. Series: Journal of Physics: Conf. Series 1003 (2018) 012017  doi:10.1088/1742-6596/1003/1/012017

Figure 24

Figure 25: Micrograph of the electrode with L? Figure 26: Micrograph of of the electrode
with[CuL'Cls]

Figure 27: Micrograph of the electrode with [CusL*Cls]

Table 5: Results of Corrosion inhibition

Sample No. Sample Solution Ecorr lcorr
1 Blank 1 -68.1[mv] | 768.92 Alcm?
2 Blank 2 40.5 [mv] 7.71 Alcm?
3 Lt 270[mv] | 444.97 Alcm?
4 L? 25.9 [mv] | 992.84 Alcm?
5 [CuaL'Cl4] 36.0 [mv] 4.34 Alcm?
6 [CuzL2Cl4] 61.8 [mv] 81.08 A/lcm?

14
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Abstract. The present work comprise synthesis of new derivatives for Schiff bases bearing
benzimidazole ring. Compounds 1(a-d) were prepared by reaction of o-pheneylenediamine
with a various of amino acids (glycine, alanine, phenyl alanine and tyrosine) in the presence
6N HCI to yielded derivatives of benzimidazole compounds containing free \NH> group. Then
these compounds used to prepare different Schiff bases through reaction with various of
aromatic aldehydes. The chemical structure of synthesized compounds were confirmed by
FTIR,*H,2°C-NMR, and *C-NMR dept135 spectroscopy. Some selected compounds were
evaluated in vitro for their antibacterial activity against two types of Gram-positive bacteria
namely (Staphylococcous aureus, Bacillus subtilis) and Gram-negative bacteria namely
(Pseudomonas aeruginosa, Escherichia coli). Most of the results of the antibacterial activity of
these compounds were good when compared with the standard antibiotic ampicillin and
ciprofloxacin.

1. Introduction

Due to their remarkable biological activity and diverse clinical application, Benzimidazole derivatives
occupied a major part in the field of pharmaceutical chemistry and very important field of heterocyclic
compounds.The benzimidazole nucleus moiety is existing in many Benzimidazole compounds are
consider a promising field of bioactive heterocyclic compounds, Specifically this nucleus is
constitution of vitamin-B12 [9]. Because of the immense importance and versatile biological activities
displayed by benzimidazole, Attempts have been made from time to time to create libraries of these
compounds and evaluation them for biological activities [10]. Schiff base hold a major part in the field
of pharmaceutical research due to their high biological activity. Thus, numerous attempts to develop
and design of new Schiff base still arouse interest of pharmaceutical and medicinal researchers [11].

Schiff bases which have a various of heterocyclic ring were reported to posses a wide spectrum
of biological activities including antiviral [12],anticancer [13],cytotoxic [14]antimicrobial
[15],antibacterial [16-17]anticonvulsant [18]. In coordination chemistry of transition metals, metal
complexes which derivative from Schiff bases have been usually utilized as chelating ligands in
radiopharmaceutical for cancer attack and agrochemicals such as pesticide. Therefore, they constitute
a fascinating field of chelating agents effective of coordination with metals ion which use as style for
biological systems [19-21].

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
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2. Experimental Section

2.1 General

Melting points were taken in an electrically heated using Stuart SMP® instrument and are
uncorrected. FT-IR spectra were recorded on (Shimadzu FT-IR- 8400S spectrophotometer at the
Chemistry department/ College of education for pure scince/ University of Diyala) by using KBr
disc(v,em™). The 'H and *C-NMR spectra were recorded on (Bruker 400MHz at the Jordan
University for science and technology /Jordan ) by using tetramethylsilane (TMS) as an internal
standard and DMSO-ds as solvent. The purity of the compounds was checked by TLC on silica gel
plates using ultraviolet lamp(365nm and 254nm).

2.2 General procedure for synthesis of compounds 1(a-d) [22].:Asolution of o-phenylenediamine
(6.5g, 0.06 mol) and amino acids (glycine, alanine, phenylalanine and tyrosine) (0.12 mol) in 6N
hydrochloric acid (20 ml) was heated to reflux with stirring for 6h. The progress of the reaction was
monitored by TLC plate. On completion of the reaction, the reaction mixture was cooled to room
temperature and the pH was adjusted to 7.2 using 1N sodium hydroxide solution to obtain buff colored
product. The product was recrystallized using ethanol as solvent.

(1H-benzo[d]imidazol-2-yl)methanamine(la): White crystals, yield 66%. m.p: 257 — 259°C, IRvmax
(KBr/cm™): NH, (3387, 3363), N-H benzimidazole (3288), aromatic C-H (3028), aliphatic C-H (2864,
2754), C=N (1635) , aromatic C=C (1458, 1593). 'H -NMR (400MHz, DMSO —ds) 5 : 3.01 (2H, s,
CH,), 4.38 (1H, s, N-H), 8.58 (2H, s, NH>), 6.3-6.5 (4H,m,Ar — H). *C -NMR (400MHz, DMSO) 6 :
44.6 (CHa), 142.3 (C=N of benzimidazole), 114.7 , 117.3 , 134.8 . 3C-Dept 135 NMR (400MHz,
DMSO —dg) 6 : 44.4 (CH>),

1-(1H-benzo[d]imidazol-2-yl)ethanamine(1b): Brown, yield 97%. m.p : 236 — 238°C, IRvmax
(KBr/cm™): NH» (3387, 3336), N-H benzimidazole(3286), aromatic C-H(3037,3028), aliphatic C-H
(2944, 2856), C=N (1633), aromatic C=C (1458-1593).'"H -NMR (400MHz, DMSO — d¢) & : 1.2
(3H, d, CH3), 3.7 (1H, q, C-H), 5.9 (1H, s, N-H benzimidazole), 8.44 (2H, s, NH,), 6.54-7.81
(4H,m,Ar — H).?C-NMR (400MHz, DMSO) §: 23.9 (CH3), 54.3 (CH), 140.9 (C=N of benzimidazole),
140.1, 138.1, 127.1, 119.2,114.9,

(1H-benzo[d]imidazol-2-yl)(phenyl)methanamine (I1c) : Off White, yield 98% m.p : 255 — 257°C,
IRVimax (KBr/cm™): N-H benzimidazole (3125), aromatic C-H (3064,3034), aliphatic C-H (2960, 2868),
C=N (1625), aromatic C=C (1454-1571).

4-(2-amino-2-(1H-benzo[d]imidazol-2-yl)ethyl)phenol (1d) :Dark brown, yield 77% . m.p : 276—
278°C, IRVmax (KBr/cm™): NH, (3385,3363), N-H benzimidazole (3205) overlap with OH , aromatic
C-H (3024), aliphatic C-H (2962, 2885), C=N (1608).aromatic C=C (1456-1591).

2.3 General procedure for the synthesis of compounds 2(a-1)[23].:Compounds 1(a-d) (0.01 mol)were
add to asolution of the different substituted benzaldehydes (p-bromobenzaldehyde, p-nitro
benzaldehyde, p-hydroxybenzaldehyde) (0.012 mol) in dry ethanol 40 ml in RBF. Two drops of
glacial acetic acid were also added to the above mixture. The mixture was refluxed for 8-12h and at
the end of the reaction; solvents were partially evaporated then poured in to water. The precipitates
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were collected by filtration, washed with ether, dried and compounds 2(a-l) were synthesized and
recrystallized from the appropriate solvent like ethanol or ethanol-water.

1-(1H-benzo[d]imidazol-2-yl)-N-(4-bromobenzylidene)methanamine(2a) :Yellow, yield 87%. m.p :
287-289°C, IRvVmax (KBr/cm™): N-H benzimidazole(3321), aromatic C-H (3030,3055), aliphatic C-H
(2997, 2875), C=N (1610), aromatic C=C (1448-1531), C-Br (744),

4-((((1 H-benzo[d]imidazol-2-yl)methyl)imino)methyl)phenol (2b) :Brown crystals, yield 93%. m.p :
285-287°C, IRvmax (KBr/cm™): N-H benzimidazole and O-H(3253)over lab, aromatic C-H
(3088,3032), aliphatic C-H (2943, 2885), C=N (1610), aromatic C=C (1444-1514),'H -NMR
(400MHz, DMSO — de) 6 : 3.37 (2H, s, CH), 5.40 (1H, s, N-H), 9.97 (1H, s, OH),9.41 (1H, s,
CH=N), 6.64-7.65 (4H, m, Ar — H). *C -NMR (400MHz, DMSO) & : 47.4 (CH,), 142.7 (C=N of
benzimidazole), 156.5 (1H,s,C-OH), 158.7(1H,s,CH=N),115.3 , 118.7 ,122.03, 127.4 130.5 ,
136.19)!*C-Dept 135 NMR (400MHz, DMSO — d) & : 46.8 (CH>),

1-(1H-benzo[d]imidazol-2-yl)-N-(4-nitrobenzylidene)methanamine(2c) :brown crystals, yield 91%.
m.p : 293-295 °C, IRvVimax (KBr/cm™): N-H benzimidazole(3321), aromatic C-H (3035,3035), aliphatic
C-H (2954, 2850), C=N (1604), aromatic C=C (1445,1535), NO,(1340,1516),

1-(1H-benzo[d]imidazol-2-yl1)-N-(4-bromobenzylidene)ethanamine (2d) :brown crystals, yield 87%.
mp : 283-285°C, IRvVmax (KBr/cm™): N-H benzimidazole(3321), aromatic C-H (3089,3055), aliphatic
C-H (2983, 2879), C=N (1613), C=Br (765), aromatic C=C (1466,1536), 'H -NMR (400MHz,
DMSO —de) 6: 1.56 (3H, s, CH3), 5.70 (1H, s, N-H), 3.97 (1H, s, CH),9.11 (1H, s, CH=N), 6.94-7.8
(8H, m, Ar — H). *C -NMR (400MHz, DMSO) & : 17.4 (CH;), 60.6 (CH), 145.7 (C=N of
benzimidazole), 160.7(1H,s,CH=N),117.3 , 118.7 ,123.03, 130.4, 138.5 , 140.19

4-((((1H-benzo[d]imidazol-2-yl)ethyl)imino)methyl)phenol (2¢) :Yellow crystals, yield 91%. m.p :
285 — 287°C, IRvmax (KBr/cm™): N-Hbenzimidazole(3265), O-H (3398), aromatic C-H (3095,309),
aliphatic C-H (2852 , 2737), C=N (1625), aromatic C=C (1428-1536),

1-(1H-benzo[d]imidazol-2-yl)-N-(4-nitrobenzylidene)ethanamine(2f) :Red, yield 86%. m.p : 302 —
304°C, IRVmax (KBr/cm™): N-H benzimidazole(3245), aromatic C-H (3117,3029), aliphatic C-H (2962,
2807), C=N (1629), aromatic C=C (1470-1596), NO,(1557,1338),

1-(1H-benzo[d]imidazol-2-yl)-N-(4-bromobenzylidene)-2-phenylethanamine (2g) :Yellow crystals,
yield 64%. mp : 274 — 276°C, IRvmx (KBr/cm™): N-H benzimidazole(3317), aromatic C-H
(3109,3001),aliphatic C-H (2919, 2828), C=N (1614), aromatic C=C (1466,1547),C-Br (745),

4-((((1-(1H-benzo[d]imidazol-2-yl)-2-phenylethyl)imino)methyl)phenol (2h) :Yellow crystals, yield
76%. m.p: 285 — 286°C, IRvmax (KBr/cm™): N-H benzimidazole(3285),0-H (3425), aromatic C-H
(3137), aliphatic C-H (2971,2876), C=N (1614), aromatic C=C (1459,1537). '"H -NMR (400 MHz,
DMSO —ds) 6 : 3.23 (2H, d, CH»), 4.83 (1H, q, C-H), 5.93 (1H, s, N-H benzimidazole), 9.53 (1H, s,
O-H), 8.39 (1H,s,N=C-H), 6.87-8.10 (13H,m,Ar — H). *C -NMR (400 MHz, DMSO-ds ) & : 65.8
(C-H), 46.3 (CH>), 159.8 (=C-H), 163.4 (C-O), 138.3 (C=N of benzimidazole), 113.3 , 117.4 , 120.5,
124.9, 128.7, 130.1 , 133.6, 139.8 ,'3C-Dept 135 NMR (400MHz, DMSO — d¢) & : 46.1(CH>),

1-(1H-benzo[d]imidazol-2-yl)-N-(4-nitrobenzylidene)-2-phenylethanamine (2i) :Yellow crystals, yield
78%. m.p : 294— 296°C, IRvVmax (KBr/cm™): N-H benzimidazole(3273), aromatic C-H (3097,2996),
aliphatic C-H (2827, 2799), C=N (1605), aromatic C=C (1467-1553), NO»(1530,1344),
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4-(2-(1H-benzo[d]imidazol-2-yl)-2-((4-bromobenzylidene)amino)ethyl)phenol (2;):

Brown crystals, yield 83%. m.p : 290 — 292 °C, IRvmx (KBr/cm™'): O-H(3405), N-H
benzimidazole(3205), aromatic C-H (3080,3039), aliphatic C-H (2881,2962), C=N (1608), aromatic
C=C (1456-1591), C-Br (740).

4-(2-(1H-benzo[d]imidazol-2-yl)-2-((4-hydroxybenzylidene)amino)ethyl)phenol (2k) :

Brown crystals, yield 81%. m.p : 304 — 306°C, IRvmx (KBr/cm'): N-H benzimidazole(3205),
aromatic C-H (3039,3024), aliphatic C-H (2962, 2885), C=N (1608), aromatic C=C (1456-1591), O-H
(3446).

4-(2-(1H-benzo[d]imidazol-2-yl)-2-((4-nitrobenzylidene)amino)ethyl)phenol (21) :

Red, yield 64%. mp : 316 — 318°C, IRvmx (KBr/cm™): O-H(3410), N-H benzimidazole(3205),
aromatic C-H (3039,3024), aliphatic C-H (2960 , 2897), C=N (1608), aromatic C=C (1456-1591),
NO; (1456,1591),), 'H-NMR (400 MHZ, DMSO —de) & : 3.56 (2H, s, CH), 5.90 (1H, s, N-H), 4.47
(1H, t, CH),9.01 (1H, s, CH=N),9.54(1H,s,0H), 6.97-7.90 (12H, m, Ar — H). *C -NMR (400 MHZ,
DMSO) & : 47.4 (CH>), 63.6 (CH), 149.7 (C=N of benzimidazole), 167.7(=CH), 157(C-O) , 153(C-
NO»), 113.3,117.7,122.03, 131.4, 137.5, 140.19, 143.5 *C-Dept 135 NMR (400 MHZ, DMSO - de)
0 :47.2 (CHy),

NH; N R4 N Ry
a N\ b N\
> CH—NH, ——» CH—N==CH R2
N N
NH, H H

la R;=H
1b R,= CH;

le Rp= @CHZ 2aR=H,R,=Br 2gRy= @—CHZ ,R,=Br
2bR;=H, R,= OH

1d RﬁHO-@-CHz 2hR= @—CHZ ,R,=OH
2¢R=H,R,=NO,

2d R=CH; Ry=Br 2iR|= QCHZ ,R,=NO,
2¢R,= CH; , R,= OH

2f Ry= CHs, Ry= NO, ARy= HO_O_CHZ Ry~ Br
2K R= HO—@—CHZ ,Ry=OH
21R,= HO@—CHZ ,Ry=NO,

Scheme 1. Synthetic route to the synthesized compounds. Reagents and conditions: (a) Corresponding
amino acids, 6N HCI, reflux(8-12)hrs; (b) Corresponding aromatic aldehyde, EtOH/2-3 drops of
CH3COOH
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Table 1. Physical properties of the compounds.
Compno. Mp(°C) M.wt(g/mole) M.Formula  Color  Yield%

la 257-259 147.18 CgHgN3 White Crysal 66%
1b 236-238 161.21 CoHi11N3 Brown 97%
1c 255-257 237.31 CisHisNs Off White 98%
1d 276-278 253.31 Ci1sH1sNz0 Dark brown T7%
2a 287-289 314.19 CisH12BrN; Yellow 87%
2b 285-287 251.31 C1sH13Nz0 Brown 93%
2c 293-295 280.29 C15H12N4O, Brown 91%
2d 283-285 328.21 C16H14BIN; Brown 87%
2e 285-287 265.32 C16H1sN30 Yellow 91%
2f 302-304 294.31 C16H14N4O, Red 86%
29 274-276 404.31 C22H18BrN; Yellow 64%
2h 285-286 341.41 CaH1gN30 Yellow 76%
2i 294-296 370.41 C2H1sN4O; Yellow 78%
2j 290-292 420.31 C22H18BrN;O Brown 83%
2k 304-306 357.41 C22H19N302 Brown 81%
2l 316-318 386.41 C22H1sN4O3 Red 64%

3. Results and discussion

In the present work, benzimidazole derivatives containing Schiff base moiety were synthesized
according to the reaction scheme(l). (1H-benzo[d]imidazol-2-yl)methanamine(la), 1-(1H-
benzo[d]imidazol-2-yl)ethanamine(1b), (1H-benzo[d]imidazol-2-yl)(phenyl)methanamine(lc) and 4-
(2-amino-2-(1H-benzo[d]imidazol-2-yl)ethyl)phenol(1d),1(a-d) was prepared by the
cyclocondensation reaction of the o-pheneylenediamine and amino acids (glycine, alanine, phenyl
alanine and tyrosine) in the presence of 6N HCI. The IR spectra of these compounds exhibited broad
absorption bands, one of which appearing at(3125-3288) was attributed to the N-H imidazole group.
And other, observed at (3336-3421) was assigned to NH; stretching frequency. In'"H-NMR spectra of
compounds 1(a,d) exhibited two different signals at(é 8.4-8.5 ppm )which attributed to NH, protons
and (8 4.3-5.9 ppm)which assigned to N-H imidazole protons . The 3*C-NMR spectra of compounds
1(a,b) exhibited signals at(d 140.9 — 142.3 ppm) which attributed to the( C=N ) group. The Schiff
bases compounds 2(a-1) was prepared by the condensation reaction of compounds 1(a-d) with
corresponding aromatic aldehyde in the presence of ethanol and few drops of acetic acid .the structure
of all compounds 2(a-1) was confirmed by its IR spectra and compounds 2(b,d,h,]) by 'H and '3C-
NMR, The IR spectra of these compounds exhibited broad absorption band at (3205-3321)cm™ was
attributed to the N-H imidazole group and band at(1604-1629) which assigned to imine
group(N=CH).In '"H-NMR spectra of compounds 2(b,d,h,l), the presence of proton of N=CH group
was confirmed by one proton singlet at (8.3-9.4)ppm, while signal for imidazole protons of NH group
can be observed at ( 5.4-5.9), 'TH-NMR spectra revealed the multiplet at(6.6-8.1)ppm corresponding to
the four aromatic protons. The *C-NMR spectra of compounds 2(b,d,h,]) exhibited signals at(§ 158.7—
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167.7 ppm) which attributed to the imine group ( -N=CH-),and showed signal at about (6138.3 —
149.7 ppm) related to benzimidazole (-C=N) group, signals for benzene ring appeared at about o
113.3 — 143.5 ppm .In BCNMR, DEPT-135 of compounds(1a,2b,2h and 2l)show negative signals at
around (44.4 — 47.2) for CH» group.

4. Antibacterial activity
The disk diffusion method was used to screened antibacterial activities of the some compounds
synthesized herein against different strains of Gram-positive bacteria namely (Staphylococcous
aureus, Bacillus subtilis) and Gram-negative bacteria (Pseudomonas aeruginosa, Escherichia coli)
The compounds were tested at concentration of (10 mg /ml and 100 mg /ml ). The zone of inhibition
was measured in millimeters and was compared with reference standard antibiotic namely ampicillin
and ciprofloxacin. The test compounds were dissolved in DMSO to obtain solution of different
concentration. The results of antibacterial activity of the synthesized compounds are listed in
(table 2) which demonstrate that most of compounds displayed significant activities when compared
with the standard antibiotic ampicillin and ciprofloxacin .The antibacterial activities of the test
compounds are shown briefly below .

1. The compounds (1a, 2a,2f, 2g, 2k) showed high activity against B. subtilis bacteria.

2. The compounds (2a,sf,2g,2k) showed high activity against E. coli bacteria.

3. The compounds (2a,2g,2k) showed high activity against P. aeruginosa bacteria.

4. The compounds (1a,2a,2g,2k) showed good activity against S.aureus bacteria.

Table 2 . Antibacterial activity of synthesized compounds

Comp no. Concentration Zone of inhibition ( in mm)

(mg / ml) Gram-positive Gram-negative

S. aureus B. subtilis P. aeruginosa E. coli

10 11 10 10 13
la

100 17 19 12 14

10 12 12 - -
1b

100 10 13 11 -

10 14 22 29 25
2a

100 15 13 12 -

10 14 20 13 23
2f

100 - 21 - 20

10 15 28 20 22
2g

100 15 11 - -

10 14 12 12 13
2 100 12 11 15 11
ok 10 16 24 22 27
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100 13 12 15 13
10 11 15 15 16
lc
100 9 12 11
Ampicillin 22 23 - 10
ciprofloxacin 19 23 29
DMSO solvent 0 0 0 0

Conclusion

Series of new Schiff base attached to benzimidazole ring have been synthesized successfully by
condensation reaction between (1H-benzo[d]imidazol-2-yl)methanamine, 1-(1H-benzo[d]imidazol-2-
yl)ethanamine, (1H-benzo[d]imidazol-2-yl)(phenyl)methanamine and 4-(2-amino-2-(1H-
benzo[d]imidazol-2-yl)ethyl)phenol with a various of aromatic aldehydes. The compounds (1a, 2a,2f,
2g, 2k) showed high activity against B. subtilis bacteria, compounds (2a,sf,2g,2k) showed high activity
against F. coli bacteria, compounds (2a,2g,2k) showed high activity against P. aeruginosa bacteria and
compounds (1a,2a,2g,2k) showed good activity against S.aureus bacteria.
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Abstract: Fire retardants have an extraordinary importance because of their role
in saving the people, property and reducing the damages and minimizing the
dangers resulting from fires and burning of polymeric composites which are used
in different civil and industrial fields. The work in this paper can be divided into
two main stages. In first one nano-clay was manufactured from Iraqi bentonite and
it was characterized using AFM, XRD, XRF, SEM, and BET. The AFM test
showed the particle size of prepared nano clay was about 99.25 nm. In the second
stage, polypropylene/nano clay composites at three low loading percents
(0%,2%,4%,6%) were formulated via twin screw extruder. The fire retardancy
tests included burning rate according to ASTM:D-635 and maximum flame height
of flame according to ASTM:D-3014. Besides, the mechanical tests and thermal
behavior of prepared samples were investigated. The results showed that (4%) of
nano-clay had the maximum fire retardancy and while at (2%) loading, the
maximum value of tensile strength and Yong modulus were obtained. The
maximum heat of fusion was recorded for 6% nano clay sample. The final results
assessment confirmed on the possibility of using low loadings of prepared nano
clay to improve the fire retardancy, mechanical and thermal properties
successfully.

Keywords: nano clay, Iragi Bentonite, polypropylene, fire retardancy, burning
rate, polymer composite

1. Introduction

No one could

imagine the world without polymeric products. This important sector

occupies very outstanding ranking in all industrial, civil and domestic fields. The world
demand increases annually. In general, polymers are divided into two main categories
thermoplast and thermoset. The polymeric compounds are characterized by a
macromolecular structure which is either amorphous or semi-crystalline. Polypropylene
(PP) is one of the most important semi-crystalline thermoplast types which is used

extensively in

many fields for different applications. The annual global need of

polypropylene was about 83 million metric tons in 2013 and the expectations of experts
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indicate that the expected global demand will increase rapidly to reach 126 million metric
tons in 2023[1].

Polypropylene (PP) is a downstream petrochemical product that is derived from the
olefin monomer propylene. The polymer is produced through a process of monomer
connection called addition polymerization. Polypropylene is a vinyl polymer in which
every carbon atom is attached to a methyl group and can be expressed as shown in 'figure
1'[2].

—@@ CHhyd roorery )

—El - (carbon)

Figure 1 Structure of polypropylene [3]

Polypropylene (PP) is a commodity polymer which offers a combination of outstanding
physical, chemical, mechanical, thermal and electrical properties not found in any other
thermoplastic [4].Besides, polypropylene is easy to formulate using extruding or molding
methods. In spite of these characteristics, PP like other polymers, its resistance against
flame and fire is very weak and it is classified as sever flammable one. This drawback of
PP limited its role in some products and that provokes the researchers and scientists to
improve the flame retardancy of polymer for several decades. In the twentieth century, they
used the micro size of different materials, metal oxides, hydroxides, halogens and
phosphate-based retardants and the efforts continued in this field. But to achieve a good
retardant performance, it must be used high loading of these materials. Typically filler
levels required are between 20% - 60% by weight, but lower levels may be acceptable in
combination with more effective alternative fire retardants or where the purpose of their
inclusion in a formulation is principally to aid smoke suppression [5].The high loadings of
micromaterials have negative effects on other properties like mechanical, optical and
thermals ones.So, the efforts were focused on finding high-performance fire retardants
which their crucial role in saving the people souls and properties using small amounts.

With appearing nanomaterials and the huge developments in synthesis methods and
applications, the fire retardants come in a new era. The scientists do their best to develop
and to manufacture new polymeric composites filled with nanofillers of different
substances which were used previously in micro size. One of the famous nanomaterials
using extensively is the nano-clay.

The possibility of manufacturing nano-composites materials with tailored properties at
low cost has gained much interest. In fact, there is already more than two decades of
research on those materials. Particular interest has been paid to clay nano-platelets and their
composites with non-polar thermoplastic polyolefin matrixes, namely polypropylene
(PP)[6]

Nano clay is belonged in most cases to Montmorillonite type of clay. Montmorillonite
is a 2:1 type consisting of two silicon-oxygen sheets held together by intervening cations
with water molecules in the interlayer spaces1. Two outer tetrahedral layers which contain
Si and O atoms are fused with an inner octahedral layer containing Al and Mg atoms which
are bonded to oxygen or hydroxyl group. Individual clay particle has “platey” structure
with a lateral dimension of 200 to 600 nanometers and thickness of only 0.96 nm. These
layers organize themselves to form stalks by Vander walls force of attraction between them.
The attraction force between layers is relatively weak so polymer molecules can be
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intercalated between them so in pristine form, clay is hydrophilic (platelets contain Na* or
k" ions) [7], [8], [9]. The structure of bentonite clarifies in figure 2. Using this type of clay
in synthesis nano clay can be attributed to its characteristic properties. The methods of
preparation nano-clay are varied

b
- ot
Silicate @ £ 1 nm
laver T
s Basal L: 100-200 nm in case of MINT
LONT L e " e e\ -\ Spacing c
- - ‘ - - Interlayer l E (S!)_H 'S'r
= \ Tetrahedral :l::‘ Nao+ ﬁoar:
¥ SN =0 v Sheet (SiOw) L J c;“ ?
- — F)ctahcdral I = i o s S‘Sg ]
o Al @ Si @ O @ Na® Sheet (A1O06) on o— on
Figure 2 Structure of bentonite clay [10]

1.1 Polymer combustion process mechanism:

Natural and synthetic polymers, when exposed to a source of sufficient heat ,will
decompose or ‘pyrolysis’ evolving flammable volatiles. These mix with the air and, if the
temperature is high enough, ignite [11]. The polymer combustion is characterized by a
complex combination of condensed and gas phase phenomena. Every phase consists of sets
of complex reactions with heat and mass transfer processes [12], [13]. The complex
reactions of polymer combustion process in both phases are shown in 'figure3'.

I
A PHYSICAL I CHEMICAL
I
Far Field
Radiation AIR
Gas Phase 1 Flamea COMBUSTION ZONE (FuellAir Mixture)
Surface Radiation
Flame Reradiation /I/ Fuel Rich Limit
Convection Vaparization Fuel Lean Limit
b — S
Mesophase Pyrolysis, Charring
? u Devitrification
Condensed Phase Conduction and Metting
Figure 3 Polymer combustion process mechanism [14 ]

1.2 Mechanisms of nano-clay fire retardants:

In general, the mechanisms of fire retardants materials either micro conventional retardant
or nanomaterials are still unsolved issues in spite there is a huge number of scientific papers
dealing with this subject. Thus, what is suitable for specific polymer group it may not
effective with other kinds .there are different explanations and opinions but there is no fully
understood or complete mechanism valid for all polymers till now.

In previous, the general mechanisms of fire retardants are explained in details [15]. But
nanomaterials mechanisms need to interpret depending on their characteristics which
particle size of nanomaterials plays a very crucial role besides other properties. But, the
proposed mechanisms of nano-clay retardancy performance will be explained
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1. Migration mechanism. It is hypothesized that migration of clay particles to the
surface of the matrix polymer occurs during burning [16].1t is believed that the clay
is pushed by the numerous rising bubbles of degradation products and the associated
convective flow in the melt from the interior of the sample toward the sample
surface, while the matrix polymer because of the pyrolysis with dewetted clay
particles are left behind. Further, aggregation of clay layers occurs after the
degradation of the organic treatment on the clay interlayers, which makes the clay
more hydrophilic and less compatible with the matrix polymer, and thus leads to a
clay-rich barrier that slows the rate of mass loss [17]

2. Barrier mechanism: it is a well-accepted mechanism in the condensed phase during
burning. It suggested that, under pyrolysis conditions, the clay forms a char-like
material that acts as both a barrier to the mass transport of the degradation products
to the surface of the degrading polymer and a thermal barrier as in figure 4,
preventing additional exposure of the polymer matrix to the heat and oxygen. The
barrier function of the clay platelets can provide thermal insulation for the condensed
phase and thus increase the thermal stability of the matrix polymer [17],[18]

3. Paramagnetic radical trapping mechanism: It assumes that the structural metals in
the clay (especially iron) trap the radicals that form during the polymer degradation,
thus slowing down the degradation reaction. This mechanism has an important role
with the low loading of nano-clay.[19],[20]

v .
Clay barrier
. o _—
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Figure 4 the nano-clay barrier mechanism [17]
Nano cay as fire retardant has been used extensively with different polymers types
.table 1 shows the published papers in recent years:
Table 1 Previous published works

Polymer matrix Refernces Notes

Poly (methyl metha- acrylate) PMMA  [21]

Boron - Phenolic resins [22]

EVA and LDPE [23]

Epoxy [24]

Polypropylene [25] Till 20% loadings
Nano clay  Polystyrene [26]

polyurethane/polypropylene [27]

vinylester [28]

High-density polyethylene and wood [29]
flour composites

The aim of present work is to prepare and to characterize a nanoclay from Iraqi
bentonite using acid activation method.Besides, nanoclay /polypropylene composite
with different loadings are synthesized and the mechanical, thermal and fire retardancy
properties are assessed.

2. Experimental Work

2.1 Chemicals & machines :
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2.1.1 Iraqi raw bentonite: the chemical composition of this clay as in table 2 :
Table 2 chemical composition of Iraqi raw bentonite

Composition SiO; ALOs; TiO; Fe;0O; CaO MgO K;O Na;O Others
%mass 57.4 17.9 1.6 89 55 3.5 1.57 1.5 2.13

2.1.2 Hydrochloric acid : (36.4) conc. (BHD company), England

2.1.3 Polypropylene: the PP was used in this work was provided by Sabic company
(KSA). Its density is 0.902 g/cc and melting flow is 3g/10 min at 2.16 kg load at 230°C.
The process temperture is 235-250 °C.

2.14: Twin screw extruder (RD11- 100 — 0254 ) was used to mold the samples. It is Chinese
type with 20/25 L/D and motor speed 0-100 RPM. It has three thermal processing 180, 220,
250 C

2.1.5 Assistant apparatuses: magnetic stirrer (Chinese ), Dry oven (England), tubular
furnace ( Chinese ) thermal press (Chinese)

2.1.6 glassware with different measurements and shapes and filter papers

2.2 Nano clay preparation:

The Iraqi bentonite had been crashed and milled by using mill till fine powder had been
obtained.Then clay powder was sieved and 53 microns had been chosen. The 2M
hydrochloric solution was prepared and bentonite was added gradually to the solution and
mixing for 2 hours using magnetic stirrer. After mixing duration, the solution was filtrated
using vacuum filtration. The obtained precipitation was left for 72 hours to dry at room
temperature. Then it was calcinated in a tubular furnace for 2 hours at 600 °C. The
calcinated powder was milled and stored in a sealed desiccator for testing and
characterization.

2.3 Nanocomposite synthesis :

Firstly, prepared nanoclay was mixed with polypropylene granules with the different clay
loadings(0%,2%,4% and 6% wt.) with sample code (PNCO, PNC2, PNC3, and PNC4)
respectively. The nanoclay/PP mixture was extruded using twin screw extruder (180-250
°C). The molten has molded in the template with dimensions (20 cm x 10 cm x4 cm) and
thermally compressed ( 10 bar for 10 min). The sheets left for 24 hours at room temperature
to dry. Then, the samples were cured in drying oven at 75 °C for 2 hours. Then the
nanocomposite samples formulated in different shapes and dimensions according to the
requirement of every test.

3.Tests and characterization:

3.1 Structural & phase characterization:

The X-ray diffraction (XRD) measurements of the clay samples were recorded with XRD-
6000, Shimadzu, Japan equipped with Ni-filtered CuKa radiation (A = 1.5418 A) and
operated at 40 kV and 30 mA. The diffractograms were recorded in the range of 20 from
3° to 20° at a speed rate of 5 degrees/min. while elemental analysis was conducted using
X-ray Fluorescence (XRF) , S2 PUMA Single model , Bruker , USA
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3.2 Thermal analysis:

Differential Scanning Calorimetry (DSC) of samples (0%, 2%, 4%, 6%) were performed
using DSC TA60,Shimadzu , Japan , with a scanning rate of 10 °C/ min. in air atmosphere
with temperature range 20 -250 °C to assess their thermal behaviour and morphology.

3.3 Mechanical performance:
tensile properties of composite samples were investigated using mechanical testing
machine (H50KT model, Tinius- Olsen, UK )

Particle size estimation:
Particle size measurements id done using ( AA3000 Scanning Probe Microscope Angstrom
Advanced Inc, USA) to specify the nano size of prepared nano clay

3.5.Morphology:
the topography of nanoclay and micro bentonite was investigated using scanning
electronic microscopy (SEM) (Vega3 model, Tuscan, Czech Republic)

3.6.Specific surface area:

the specific surface area and tests of nanoclay & bentonite were calculated using BET
method .the test was conducted using surface area analyzer (SA-9600, Horiba company,
USA)

3.7.Hardness:

microhardness ( Vicker method) : composite samples were tested using Microhardness
tester (MODEL HV-1000A, JINAN Co., China).The applied force was 0.5N for 20
seconds.

3.8. Limited oxygen index (L.O.1):
defined is the minimum Oxygen amount requited to combustion of the polymer or

composite.It is expressed as a percentage of O2 concentration.The test is done according
to ASTM D2863.

3.9. The rate of Burning (RB):

the burning rate was measued according (ASTM-D 635- 03 ). The test was conducted for
three specimens for each sample .the specimen dimension was (100 mm L*13 mm W * 4
mm Thick)

3.10 Maximum flame heigh test(H ):

the test is done according to ( ASTM D 4804 ) using metal ruler The test was conducted
for two specimens for each sample. Specimen dimension was (100 mm L*10 mm W * 4
mm Thick.)

4.Results & Discussion:
4.1 Nano clay characterization:

4.1.1 Phase & structure characterization:

figure 5 shows the effect of acid treatment on the structure of prepared nanoclay. The
comparison between Xray patterns of pristine bentonite without treatment and prepared
nanoclay shows that there was a shift in angle occurred between both patterns. Pristine
bentonite has a characteristic peak at (26=6.7° & d001=13.1111"A) whilst nanoclay has
characteristic one at (20=3.54 & d001=24.83‘A). This shift to smaller angle with increasing
in d-spacing between interlayers revealed that the distances between clay interlayers
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(galleries) of the bentonite were expanded due to the acid and thermal treatments .It is
indicated that intercalated structure is formed .This expansion helps the polymer to
exfoliate completely or partically with clay. This is in agreement with results obtained by
[7], [9],[10],[30]. While the elemental analysis of prepared nano clayshowed some oxides
were disappeared as shown in table 3.
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Figure 5 XRD patterns A. Prestine bentonite B. Prepared nano-clay

Table 3 chemical composition of prepared nano clay

Composition  SiO, ALO; TiO; Fe;0O3 CaO MgO K;O Na,O Others

%mass 67.78 16.48 1336 7.483 2.034 3485 0.5485 0.227 0.627

4.1.2 Particle size measurement:
The results of particle size (AFM) test showed that the size of prepared clay particle is in
the range 70-130 nm and mean diameter is 99.29 nm as shown in figure 6.

Diameter 70 80 90 100 110 120 130 Total Mean

nm nm nm nm nm nm nm nm Diameter

nm
Volume  7.58 12.12 15.15 | 15.15 1591 143 197 100% 99.29
%

Figure 6 particle size & morphology of prepared nanoclay
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4.1.3 Surface area:

surface area results showed the strong effect of synthesis process on surface area values.
There is a big difference in surface area between pristine bentonite and prepared nanoclay
where the surface area of clay changed from 11 m?/g to 60 m?*/g for pristine bentonite
and nanoclay respectively the improvement is about 450%.

4.1.4 Morphology investigation : The SEM images are listed in figure 7 for both types :

ey
. St P
SEM MAG: 10.00 kx Det: SE -l SEM MAG: 10.0 kx Det: SE

SEM HV: 10.0 kV | Date(m/dly): 09/18/17 | 5 ym SEM HV: 10.0kV  Date(m/dly): 09/18/17 5 pm

y

F 7
SEM MAG: 5.00 kx ‘ Det: SE g SEM MAG: 5.00 kx Det: SE
SEM HV: 10.0 kV  |Date(m/dly): 09/18/17 | 10 pm SEM HV: 10.0kV  |Date(m/dly): 09/18/17 10 pm

Figure 7 SEM images of pristine Bentonite (left) and nanoclay (right)

The SEM image showed the differences in particle size of pristine (Left) and nano clay
(right) at two magnifications (5 kx ,10 kx). The shapes of both types are disorder structural
shapes with different sizes which is can be attributed to milling effect in the final step of
the preparation process. The disorder of shapes as a result of milling was indicated by
Adham et al. [31].

4.2. Polypropylene/ nano clay Composite characterization

4.2.1 Thermal analysis:

the results of thermograms of composite samples showed that change in melting point is
not big. The changes were about 5 “C from 160 to 165 but the clear changes were detected
in heat of fusion for different loading samples. The nanoclay contributed to improving the
crystallinity leading to increasing the heat of fusion. The results are shown in 'figure &'
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Figure 8 Heat fusion of composite samples

4.2.2. Mechanical behavior:

the results of the tensile test were conducted for composite samples. The results showed
that the mechanical properties (Tensile stress& modulus) improved at 2% loading. But
with increasing clay loadings, these properties reduced.as shown in 'figure 9'.

Sample code PCNO (0%) PCN2 (2%) PCN4 (4%) PCN (6%)
Test
Tesile stress (MPa) 2196 28.41 24.16 23.71
Tensile modulus (Mpa) 307 398 376 334
30 450
400
__25
© 350
o ©
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(%] ~
§ 15 . _g 250 A
b 3 200 -
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Figure 9 Mechanical tests Left — Tensile test Right- E-modulus

The improvement in mechanical properties (tensile stress & modulus) of nano-clay/PP
composite samples compared with virgin PP. can be explained depending on two main
factors. Firstly, the extended basal spacing of nano-clay layers (as shown in XRD tests),
high aspect ratio and surface area help the intercalation between clay particles and polymer
matrix leading to good interfacial connections and to completely or partially exfoliation.
Secondly, nano-clay particles have good stuffiness property and when these particles
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existed in polymer- particle interface enhance the resistance of composite against external
stresses and preventing the sliding and movement of the polymer matrix as a result of a
mechanical load applied.

The reducing in tensile stress and modulus with increasing nano-clay concentration can
be attributed to two factors. First of all, the agglomeration of nanoparticles which
contributes to reducing surface area so the exfoliation and interaction between clay
interlayers and polymer chains become weak and poor. Second, the decreasing in the
mechanical properties is because of the increasing nano-clay particulate-particulate
interfaces instead of polymer- particulate interfaces. This is compatible with the
interpretations and results of many researchers who they assured on these facts in their
published papers[32],[33],34],[35]

4.2.3 Microhardness (Vickers method):
the results of microhardness tests showed the improvement effect of nanoclay additions on
hardness values. The results are listed in table 4.

Table 4 Micro-hardness values

Nanoclay loading 0% 2% 4% 6%
Hardness (hv) 33 46 62.3 76.8
% Improvement - 39.39% 88.78 132.7

The values of hardness increased with nanocaly concentration increasing. The
maximum value was recorded for 6% wt. which was 76.8 hv and the improvement percent
is about 132.327%.This means polymeric composite resistance to deformation increases
with loading increasing because of nanoparticles which working on restraining the
movement of polymer chain during the deformation process.

4.3. Fire retardancy tests & assessment :

4.3.1 Limited Oxygen Index (L.O.1) :
this test is a good indication about composite flammability. The results are shown in table
5. It is shown that all samples with different loadings needed Oxygen higher than what
virgin PP sample (PCNO) needed. This means that nanoclay additions contributed to
sustaining the flammability of polymer.

Table 5 Limited Oxygen Index test results

Sample PNCO PNC2 PNC4 PNC4
code
Test
L.O.1 17.67 18.75 20.85 19.28
% improvement - 6.1 % 17.99% 9.1%

4.3.2. Rate of Burning (RB): it is measured mm/min.uusing to Eq. according to ASTM:
D635
RB=60 X/t - (D)

Where: X = burned length of specimen and t =burning time ( S)

Depending on the results of the test which are listed in figure 10, the burning rate (RB)
of prepared samples were varied with nano clay loadings but it is noticed that all loadings

10
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contributed to reducing the rate of burning compared with the pure sample. But the
maximum reducing of RB is recorded for PCN4 (4% wt. loading) where the improvement
is about 41% compared with pure PP (PCNO)) .it was noticed that burning was slow on
contrary to the burning of the pure sample which was fast and strong. The efficiency is
followed the next order

PNCO0> PNC2 > PNC6> PNC4

»

Reducing in RB

Rate of flame (mm/min)

Nano clay ( 20)

Figure 10 Rate of burning

4.3.3. The ignition time or flame exposure time:
is defined that time required to initiate burning process of the polymer sample.The results
are clarified in table 6. The longest time was recorded for PNC4 is about (51s) compared
with the time required to initiate burning process of virgin PP (PNCO0) was (23 s). The
improvement was about 121.7%

Table 6 Ignition time results

Sample PNCO PMC2 PNC4 PNCé6
code Ignitionti

Exposure time 21 23 25 35 34 36 50 51 52 41 42 41
Mean exposure time 23 35 51 41.3
% delay improvement - 52% 121.5 79.6

4.3.4. Maximum flame height (H):

The results showed the positive role of nanoclay loading on minimizing flame height.
Different responses were recorded for different loadings but minimum height was recorded
for PCN4 (4%) which was about 8.5 cm compared with the flame height of pure PP which
was about 16 cm. Samples efficiency is following the next order and the results are shown
in figure 11

PNCO0> PNC2 > PNC6> PNC4

—

Minimizing in flame height

11



IHSCICONF2017 IOP Publishing
IOP Conlf. Series: Journal of Physics: Conf. Series 1003 (2018) 012019  doi:10.1088/1742-6596/1003/1/012019

4.3.5. First melt drip time:

it defined as the time required falling down the first drip of the polymeric composite after
the glowing process. The results are shown in figure 12 for horizontal and vertical burning
tests. The values showed that nano clay loading contributed to increasing the time required
for first melt drip. All loadings have a positive effect on delay falling down of drips
compared with the pure sample without additions. The PNC4 (4%) recorded the longest
time compared to others according to following order:

PNCO0< PNC2< PNC6< PNC4

First melt drip time increasing

The polymers with low glass transition temperature melt in time shorter than those
polymers with high Tg. The PP has very low Tg (-26 C) (josef 2015).When pure PP is
subjected to flame , it will decompose and producing short chains with low viscosity
because of random cleavage chain of PP structure .The nano clay additions to PP sustain
the dripping via changing the viscosity of molten and it becomes more viscous and this
leading to increase the time required for falling down first melt drip.
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Figure 11 Flame height results Figure 12 first melt drip time

Depending on the results of thermal and fire retardancy tests in above, it is noticed that
nanoclay additions to PP composite have a positive impact on improving the flame
retardancy performance compared with virgin PP. The improvements in thermal and fire
properties can be attributed to 