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Letter by the Editor

Arab Muslim scientists, with their scientific capabilities, potentials and multiple talents, are models
of multidisciplinary science and scientists.

Hasan Ibn Al-Haytham for example (born in Basra in 965 and died in 1040) was an Arab Muslim
Iragi encyclopedic scientist. He has made significant contributions to mathematics, physical optics,
physics, astronomy, engineering, ophthalmology, scientific philosophy, visual perception and
science in general, with his science-based experiments.

He had many scientific literatures and findings which were authenticated by modern science.

Ibn Al-Haytham has also corrected some of the prevailing concepts at his time which were based
on the theories of Aristotle, Ptolemy and Euclid.

Google Doodle celebrated this unrivalled scientist, and his image was featured on the currencies
of some Arab countries to commemorate this great scientist.

The Muslim physician Abu Bakr al-Razi, who was a philosopher, chemist, brilliant Physician, and
inventor, is yet another example of encyclopedic and multidisciplinary scientist.

He wrote many books, including the 30-volume famous book of medicine tilted (Al-Hawi).

He set up a sophisticated laboratory in Baghdad and prepared more than 70 kinds of perfumes

using the distillation method.
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His portrait as a Muslim scientist was painted on a window glass in a church at Princeton
University. In the portrait, he is shown holding a writing feather in his right hand while holding
his Al-Hawi book in the left, beginning his writing with the commonly used opening phrase “In
the name of Allah the Merciful”. Moreover, his statue was placed in front of the United Nations
Office in Vienna.

Scientific research collaboration in modern times is an important and indispensable pillar for the
development of knowledge and progress of nations.

There are lots of examples on such scientific research collaboration, including but not limited to a
joint study which was conducted to determine the future of hydrocarbon fuels (oil and gas) as a
source of energy.

In 2016, the American Institute of Physics affiliated “Physics Today” journal has published a paper
entitled "Physics, Hydrogenation, Fuel and the Future”. The paper was co-authored by a group of
multidisciplinary scientists, including an engineer, a geologist and a physicist.

The paper dealt with the sustainability of oil and natural gas today, and its prospects.

In the field of cooperation between theoretical and applied research, it is noted that the field of
physics is well-rooted in many scientific disciplines.

Therefore, the cooperation between theoretical and applied research to secure energy supplies in
the future should continue and be promoted. In addition, there is a need to activate the involvement
of physicists' community in examining the impact of energy related issues, and solutions for these
issues should be provided through the development of alternative energy resources, such as nuclear
fusion reactors, solar cells and other energy resources.

Multidisciplinary education is another example which combines multidisciplinary researches of
diverse experiences that consolidate to bring forth a promising research area or solve a multifaceted
problem. Nanotechnology, as an example, requires knowledge of chemistry, biology, physics,

materials science, engineering, etc...

< lzpnm B
{10

Arab Researcher iD




ARID International Journal for Science and Technology (AIJST) VOL: 1, NO 1, June 2018

The practical definition of interdisciplinary research is introduced in the National Academies
Report as follows:

Interdisciplinary research (IDR) is a mode of research by teams or individuals that integrates
information, data, techniques, tools, perspectives, concepts, and/or theories from two or more
disciplines or bodies of specialized knowledge to advance fundamental understanding or to solve
problems whose solutions are beyond the scope of a single discipline or area of research practice.
The discipline of disease control, for instance, requires consolidated efforts by bimolecular
scientists, biostatisticians, public health officials and sociologists.

Environmental sciences, which examine, inter alia, the interlinked ecosystems and their impact on
policies, are essentially multidisciplinary disciplines.

Distinguished human potentials alone cannot ensure a valuable scientific return of researches
unless augmented by financial support.

As funds for specialized multi-disciplinary research are notably stagnant, the multi-disciplinary
research and education scholarship program for complex scientific issues such as climate and
atmospheric monitoring and groundwater recovery, is an example that must be emulated.

Many of the world's universities are making structural changes to promote multidisciplinary
research, including the establishment of multidisciplinary centers or institutes. Qatar University is
an example of institutions that support inter-multidisciplinary research and research projects within
Qatar Foundation.

Hamad Bin Khalifa University focuses on innovative multidisciplinary research, while Hamad
Medical Corporation focuses in bringing into being a multidisciplinary team. A brain cancer case
is an example that necessitates a multidisciplinary cooperation between a neurosurgeon,
radiologist, oncologist, histologist, as well as a public relation specialist to conduct

communications, arrange appointments and register the medical team's decision in the computer.
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Thus, the case of the patient is viewed from different perspectives, and only one decision is taken
by the committee with regard to the treatment plan.

Some unknown disciplines may not have access to other scientific communities at the time being
due to hurdles that prevent its global dissemination, including the sole use of Arabic language in
such disciplines, or the lack of international interests for such disciplines.

Nowadays, we must look seriously for effective ways to develop Arab scientific research.
Therefore, | proposed the formation of research groups within the "ARID" platform that promote
multidisciplinary research projects, identify the relevant scientific and humanitarian disciplines,
recognize the obstacles that face researchers as they try to publish their findings and research, and
develop a plan of action to overcome these obstacles, after securing the required support and
funding for the implementation of their research.

Based on the above proposal, “ARID International Journal for Science and Technology (AIJST)”,
“ARID International Journal for Educational and Social Sciences (AIESS)” and “ARID
International Journal for Health and Medical Sciences (AIJHMS)” has been established as a
preliminary step to help disseminate new and original researches after being scientifically
evaluated as per the common practice followed by international journals. Thus, these researches
could be disseminated at the international level, and researches of Arabic speaking authors could
be best introduced to the world of researchers, yielding projects that promote development plans

in the countries of the developing world.

In the second part of the lecture some statistics will be presented which were collected from the
international publication of researches on the types of solar panels that multiplied three times from
2009 to 2017, within Scopus data. These statistics are about the growth of the scientific publication
on the famous crystalline silicon cells and next-generation organic solar panels, which are
characterized as being light, mechanically flexible and cost-effective.

- lapn 8
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Moreover, these statistics show the increase in the publication of researches on nanotubes, light-
sensitive dye cells manufactured since 1988, quantum dot cells, carbon-nanotube cells, and
graphene cells.

In the third part of the lecture, the focus will be one of today's modern sciences; the
Nanotechnology. NANO is a Greek word which means dwarf, and it equals a fraction of a billion,
so one nanometer equals ten hydrogen atoms, paralleled longitudinally to each other.
Nanotechnology deals with objects with dimensions ranging from 1 to 100 nanometers. Water
molecule is about 1 nanometer in diameter, while the diameter of one human red blood cell is
about 7,000 nanometers, and the diameter of one human hair is about 10,000 nanometers.
Materials with such dimensions are very interesting because they show enhanced characteristics
which are fully different or sophisticated when compared with materials with large dimensions
and sizes.

This change occurs in the properties and behavior of nanomaterials due to the significant increase
in surface area of the material relative to its size, as well as the prominence of the phenomena and
effects of quantum mechanics in the place of the phenomena of Newton's traditional mechanics.
An increase in the surface area of material relative to its size, boosts the chemical reactivity,
making some nanomaterials very useful as catalyst agents in petroleum and petrochemical
industries, or useful agents for improving the efficiency of fuel cells and batteries.

Therefore, Nanotechnology aims to utilize these effects which are associated with the Nano
dimensions of material, to establish systems, devices and structures with useful new properties and
functions depending on these new dimensions and sizes.

Nanoparticles have been used for thousands of years without being realized. For example, the
Roman Cup of Lycurgus, (currently preserved in the British Museum) which dates to 4th century
AD, contains gold and silver nanoparticles. The color of the Cup changes from green to dark red

when exposed to light.
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The Arabs used to make the famous robust Damascene swords. These swords were fitted with
nanomaterials that give them mechanical robustness. Phoenician glass makers used gold and silver
granules as well as colloidal nanoparticles for coloring. In the 18th and 19th centuries, photography
technique was based on film or tape made of light-sensitive nanoparticles.

Nanomaterials today are being used in numerous applications, including medicine, agriculture,
food preservation and many other industries.

The water desalination and filtration industry are one of the industrial sectors targeted, to a large
extent, by recent developments in nanotechnology, to meet the challenges of global freshwater
scarcity, and provide clean fresh water for human use. Nanotechnology is expected to play a very
important role in water treatment and prevention of the spread of diseases caused by unsafe
drinking water which contains small size of pathogenic germs. It is known today that 80% of the
currently well-known diseases are transmitted through the water.

Some researchers have embarked on making the world's smallest brush, with bristles finer than the
hair of a human's head a thousand times. The brush will be used for many applications, including
water purification. These small bristles will help trap contaminants in the water, allowing only the
passage of pure water molecules. Another technique for water treatment known as Life Straw, is
fitted with nanocrystalline filter that helps purify water contaminated with mud, sediments and
other particles. The device can absorb about 700 liters of purified water for personal use.
Nanotechnology is similar to any other technology, and it can be used for other purposes that are
far from the main purposes for which it was manufactured. The risks associated with the use of

nanotechnology in these areas can be summarized as follows:
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Industrial Hazards

Environment-related Hazards

Social Risks arising from the developments of nanotechnology, including the development of
military applications utilizing this technology.

Public safety associated with health risks that may result from neglecting certain negative

nanoparticles

Absence of laws regulating the production of manufactured nanoparticles or goods and materials

containing nanoparticles; or absence of laws regulating their circulation or classification
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Arab Researcher iD




ARID International Journal for Science and Technology (AIJST) VOL: 1, NO 1, June 2018

ARID Journals

y"-‘\!; ARID International Journal for Science and

\J Technology (AIJST)
9 ISSN: 2662-009X

alonlnoiot JAmon Journal home page: http://arid.my/j/aijst

xSy aglal) &30l it

r2018 Ol ¢ 1 Mt ¢ 1 sua

A STUDY OF NATURAL RADIOCACTIVITY IN CEMENT OF MASS
FACTORY FROM NORTH IRAQ

Kareem K. Mohammad*

Al-Nahrain University- Al-Nahrain Nano Renewable Energy Research Center - Iraq

Sl I 3 wle Jore cary el slaal bLES Lalys
Tz Gils g8

Sl — gl ssamdl Bl gl gt Se — oy gl dnals

Kjphy62@yahoo.com

Arab Researcher iD



mailto:Kjphy62@yahoo.com

ARID International Journal for Science and Technology (AIJST) VOL: 1, NO 1, June 2018

ARTICLE INFO

Article history:

Received 01/04/2018

Received in revised form 02/05/2018
Accepted 01/06/2018

Available online 15/06/2018

ABSTRACT

The aim of this work is to measure the specific activity of Ra-226 which belongs to U-238
chain, Ac-228 which belongs to the Th-232 chain, and K-40 in the cement samples manufactured
in Mass factor (north of Iragi-Sulimania). These specific activities can be determined by gamma-
radiation detection Unit based on p-type coaxial Hyper-Purity Germanium (HPGe) detector cooled
by liquid nitrogen typeGCD-40 190 in a low background configuration. Measurement of natural
radioactivity in the environment are of very importance to monitor and control the levels of
radiation from, the earth, the sky and different atoms existing in the wider, water, food, metals and

building materials.

Indoor exposures arise from the soils in the building stand, which was used during
construction. All building materials include levels of radionuclides of U-238; Th-232 and K-
40.Result study show the amount of these specific activities and the risk of exposure to natural
radiation from those radioactive isotopes. Where the results we have obtained are shown to be
within the permissible limits compared to the results of the International Atomic Energy Agency.
Therefore, the cement product of a Mass plant has characteristics and radiation properties that are
safe when using these materials in building materials. Where the results obtained in this study were
shown (50.27, 36.841 and 132.58 Bq.kg*for Ra-226, Th-232 and K-40) respectively is 0.46 msv.y

{UNSCEAR;2000}.

Keywords: Neutral radioactive, building material and Hyper-Purity Germanium (HPGe).
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1. Introduction:

The environment in which we live consists of several substances that affect our lives. In other
words. The environment consists of the main factors are air, water and soil, which are an important
part of human life. These factors include naturally radioactive elements; the human receives the
natural radiation of cosmic, terrestrial rays and building materials consist of different amounts of
natural radioactivity in the soil, mainly containing U-328, Th-228 and K-40 agree with

{UNSCEAR, 2000}is 0.46 mSv.y}[ 1,2,3]

The study of radioactivity in the building materials is of great importance to monitoring. Due to
the natural environmental radiation hazards affecting humans, it is necessary to continuously
monitor the environment for the purpose of determining the limits according to the requirements
of the IAEA. Determination of natural radionuclide determinants can be used to determine the
personal exposures of humans according to the environment in which they live. Construction
materials are derived from both natural sources (e.g. rock and soil) and waste products (e.g.
phosphate, alum shale, coal fly ash, oil shale ash and certain slugs). It is necessary to study the
natural environmental radiation level from building materials for the estimation of the exposures

to natural radioactivity [1].

The International Atomic Energy Agency (IAEA) has published data and limitations on the
radiation doses that humans can be exposed to in their lives. The exposures to cosmic -ray are
about 0.38 mSv.y! to terrestrial radiation 0.45 mSv.y, this figure increase about 20% for brick

concert buildings, to air, water and food 1.5 mSv.y*,

The exposures from air flights, color TV and nuclear power plants is about 0.1 mSv.y* and to the
other factor like X-rays diagnostics are about 0.4mSv.y™. Thus, the human being receives about

2.7 mSv.y! from natural radiation. The lowest radiation dose received by the general population
R =45
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is 1 mSv.y’l. Cement is one of the important and expensive materials used by the building industry

in Iraq. [4]

Most of the construction in Irag uses cement, which contains natural radioactive isotopes, which

is an additional factor exposed to humans {UNSCGAR, 2000} [5].

2. Samples Preparation:

Six samples were collected from production plants of local cement Mass-North of Iraq for

analysis.

Each sample, estimated to be 1 kg, was dried in an oven at about 80c® for four hours until complete
removal of any residual moisture and ensuring that a constant weight samples are used. The
samples are placed in a Marinelli Beakers to measure the radioactivity by (HPGe) which were
stored one month to allow for radioactive equilibrium to be reached (secular equilibrium where

the rate of decay of the daughter becomes equal to that the parent).[6,7]

3. Method of Measurement:

Before activity measurement, we must make calibration to determine absolute gamma-ray
energies. In this study a Gamma source (Eu-152) was chosen for energy calibration due to the wide

range of gamma-ray energies (121 kev to 1408 kev) emitted from this source.

The calibration source (Eu-152) was placed in liter Marinelli Beaker of the same geometry as
that of sample measurement in order to reduce the error in the determination of the peak energy

{Gilmore 2008} as shown in figures (1) and (2).
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Efficiency € g, is a measure of the percentage of radiation that a given detector detects from the
overall yield that is emitted from the source into a solid angle of usually 4z in the photo-peak .The

detector efficiency is calculated as in the following equation.

e (E,) = Nt*100/N,

Where: -

Nt = Net area per unit of time over the whole recorded spectrum (minus the background rate).

Ny = Absolute activity per unit of time.

Spectrum of full energy for range of discrete gamma-ray energies chosen from standard sources
is illustrated in Figure (3). Each sample was analyzed by using high resolution Gamma
spectrometry system. It consists of high pure germanium detector having 40% relative efficiency,
its energy resolution measured in terms of Full With Half Maximum (FWHM) is 2.1 keV at 1332
keV of Co-60 Gamma energy. The pulse amplitude is converted to a discrete number using the
4096 channel in a multi-channel analyzer (MCA ). Gamma ray spectrometry measurements were

analyzed using genie 2000 software [8,9].
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Figure (1): Calibration spectrum energy for rang of discrete gamma-ray for Eu-152.
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Figure (3): Efficiency calibration curve of (HPGe) detector using Eu-152
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4. Results and Discussion:

Cement is a very important construction material for house and building material of Iraq. It is
used for plastering and concrete manufacturing as well as for building block sand walls, which are
made of bricks. However, the information of the specific activates in terms of the activity
concentration is defined as the activity per unit mass of the sample. After by using net area of
spectrum, the specific activity calculated of the mean range of three radionuclides (Ra- 226, Th-
232, and K- 40) are 50.27, 36.841 and 132.58 Bq. kg respectively and have been determined as

presented in Table (1).

The specific activity spectrum of cement sample is shows in Fig (4) the specific activity for Ra-

226, Th-232 and K-40 was calculated using the following relation:
A(Bq.kg—1)= N/e(E,)I(E,) tcm

where: -

A: - Is the specific activity in (Bg. kg™?).

N :- Is the corrected net peak area of the (N = Ns - Np).

N; :- Is the net peak area in the sample spectrum .

Np :- Is the corresponding net peak area in the background spectrum.

€ (g,) - Is the efficiency of the detector .

I €,):-1s the intensity of gamma energy (g

tc - Is the counting time.

m :- The mass ( kg ) of the sample.
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The results in the present study for cement have also been compared with values of the
worldwide specific activity of Ra-226, Th-232 and K-40 (in Bg.kg™) for other countries of the
world are shown in Table (2). Therefore, the cement product of a Mass plant has characteristics
and radiation properties that are safe when using these materials as building materials [3, 8, 10,

11, 12, and 13].

Table (1): Results of cement plants Mass samples

Samples No.North | Ra-226 Th-232 K-40

Iragi/cement Mass Bag.kg* Bag.kg* Ba.kg*!
M1 60.32 35.37 130.11
M2 55.54 37.45 135.21
M3 58.62 37.88 128.5

M4 65.34 36.23 140.12
M5 50.68 36.61 125.33
M6 56.12 37.51 136.21
Average 50.27 36.841 132.58
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Figure (4): Spectrum of the radioactive sample for cement Mass — north of Iraq

Table (2): Comparison between the activity concentrations (in Bg.kg™) of our building
materials cement with that of other countries of the world.

Country Ra-226 Th-232 K-40
Average  cement | 50.27 36.841 132.58
Mass-Iraq

Egypt[8] 31.3 111 48.6
Iran[10] 39.6 28.9 290
Jordan][3] 43.21 11.23 265.12
K.S.A[11] 38.4 45.3 86
Turkey[12] 24.7 20.7 249.31

5. Conclusions

We believe all construction materials are important and the most important is the cement material

because it contains several primary materials collected from mines from different countries.

Therefore, you need continuous monitoring, especially radiological monitoring. As we have

previously said, humans live for long periods of time in contact with cement. From the observation

of the results, Mass cement is widely used in Iragi markets. It was found that natural radionuclide

in these studies were within permissible limits compared with global research publications.
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List of Abbreviations:

[E=N
1

International Atomic Energy Agency (IAEA).

2- Hyper-Purity Germanium (HPGe).

w
1

Full of Half Maximum (FWHM).

4- Multi-channel analyzer (MCA).

Acknowledgement:
Dedicate to colleagues who are competent to benefit. For general knowledge and special

thanks to the journal and its editor.

) ST =y

Arab Researcher iD




ARID International Journal for Science and Technology (AIJST) VOL: 1, NO 1, June 2018

References

[1] UNSCEAR Sources and effected of ionizing radiation united scientific committee on the

effects of atomic radiation, united nations publication, New York,USA, (2000) .

[2] K. Kovler, Radiological constraints of using building materials and industrial by- products in

construction. Construct.Build.Mater.23. (2009)246-253.

[3] M.N. Ahmad & A.J.A.Hussein, Natural, Radioactivity in Jordanian building republic of

Ireland. Health Physics, 86, (1997)378-383.

[4] UNSCEAR, Sources, Effects and Risks of ionizing radiations, United Nation Scientific

Committee on the effects of atomic radiation, New York (1977).

[5] UNSCEAR, Effects of ionizing radiation, Report to the general assembly, New York: UN,

Vol.1 (2008).

[6] K. Ali Kamal. Radioactivity in building materials in Iraq, Radiat.Prot.Dosim.148, 3,

(2012)372-379.

[7] D. Amrani, M. Tahtat, Natural radioactivity in Algerian building materials. Applied radiation

and isotopes, 54, 4, (2001)687-689.

[8] N.K.Ahmed, Measurement of natural radioactivity in building materials in Qena city, upper

Egypt.J.Environ.Radioact, 83 (2005)91-99.

[9] GENIE-2000 Basic Spectroscopy (Standalone) V1.2A Copying © (1997), Canberra Industries.

[10] M. Simin, F. Reza, S.Sedigheh, Natural radioactivity in building materials,Nukleonika,

56,4,(2011)363-368.

Arab Researcher iD




ARID International Journal for Science and Technology (AIJST) VOL: 1, NO 1, June 2018

[11] A. Eltaher, Assessment of natural radioactivity levels and radiation hazards for building

materials used in Qassim area, Saudi Arabia. Environmental Physics, 2, (2011)726-735.

[12] S. Baykara O.Karatepe and M. Dogru, Assessments of natural radioactivity and radiological

hazards in construction materials used in Elazig, Turkey, Radiat (2011)153-158.

[13] Ferat ShalaGerti XhixhaEmail authorMerita Kaceli XhixhaFadil HasaniElona
XhixhaManjola ShytiDhurata Sadiraj KugiDritan PriftiMevlan Qafleshi, Natural radioactivity in
cements and raw materials used in Albanian cement industry , Environmental Earth Sciences,

October,76 (2017)670

e T

Arab Researcher iD



https://link.springer.com/journal/12665

ARID International Journal for Science and Technology (AIJST) VOL: 1, NO 1, June 2018

ARy

ARID Journals

ARID International Journal for Science and

AY Technology (AIJST)
/ 9 ISSN: 2662-009X

. A Journal home page: http://arid.my/j/aijst

ARDY]

xSy aglal) &30l it

r2018 Ol ¢ 1 Mt ¢ 1 sua

GROWTH OF SOLAR CELLS ARTICLES AT ELSEVIER JOURNALS
*Salwan K.J. Al-Ani, M.A. Mahdi®
Department of Physics, College of Science, Al- Mustanseriya University, Baghdad —Iraq!

Basrah Nanomaterials Research Group (BNRG), Department of Physics, College of Science,
University of Basrah, Basrah-Irag?

JEIRIRCR F NI - WA [ ER
Blpall =3ty — g paiid) dmald) — lall o JLS 01 gk
Sl = Bpadl — 82l daaler — (356 O3le

salwan_kamal@yahoo.com

Arab Researcher iD




ARID International Journal for Science and Technology (AIJST) VOL: 1, NO 1, June 2018

ARTICLE INFO

Article history:

Received 02/04/2018

Received in revised form 07/05/2018
Accepted 31/05/2018

Available online 15/06/2018

ABSTRACT

The knowledge of researcher on the growth of published articles in any subject represented an
important thing which enables him to follow the importance of the subject, which aims to work
on it through the global research trend. In this paper, a systematic method for researchers was
presented for researchers especially postgraduate students to help them determine the importance
of the research they have chosen. A quick look regarding solar cells and the development of the
number of researches that published in Elsevier in the period from 2009 to 2017 has given. Some
types of solar cells namely the silicon, organic, dyes, nanocrystalline, carbon nanotube, quantum
dot silicon and graphene are selected, and the number of researches published for these types is
followed. It is noted that the number of most types of the solar cells papers have been tripled
during the specified period and the highest ratio of publication was for the organic solar cells
followed by silicon and dyes cells.

Keywords: Silicon solar cells, organic solar cells, dyes, nanocrystalline, carbon nanotube,

guantum dot silicon and graphene
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1. Introduction

Solar cell or Photovoltaic devices absorb sunlight and enable the conversion of solar
radiation into useable electrical energy [1]. With the expansion of industry and population
growth as well limiting resources of fossil fuels, the world needs to new energy sources. In
addition, new energy sources must be environmentally friendly to reduce the increasing pollution
of the air such as solar energy that is gaining more and more importance. Thus, photovoltaic
(PV) is a fast-growing market. The Compound Annual Growth Rate (CAGR) of PV installations
was 40% between 2010 to 2016. Concerning PV module production in 2016, China &Taiwan
hold the lead with a share of 68%, followed by Rest of Asia-Pacific & Central Asia (ROAP/CA)
with 14%. Europe contributed with a share of 4% (was 5% in 2015); USA/CAN contributed 6%
[2]. For example, in 2016, Germany accounted for about 13% (41.3 GWp) of the cumulative PV
capacity installed worldwide (320 GWp) with about 1.6 million PV systems installed in
Germany. Moreover, the cost of production PV is significantly reduced, Figure 1 shows the
global cumulative PV installation until 2016 (includes off-grid) and Figure 2 represented global
cumulative PV installation by region. In this summarized overview, selected type of solar cells
articles growth at Elsevier journals is addressed. Elsevier is the information and analytics
Company and one of the world's major providers of scientific, technical, and medical
information. Its  products include  journals  such as the Lancet and Cell,
the ScienceDirect collection of electronic journals, the Trends and Current Opinion series of
journals, the online citation database Elsevier and the clinical key solution for clinicians. Elsevier
publishes around 420,000 articles annually in 2,500 journals and archives contain over 13

million documents and 30,000 e-books.

The solar cells articles that published in Elsevier are increased from about 7000 at year 2009 to

around 18900 at 2017 as presented in Figure 3.
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Figure (2): The total cumulative installations amounted to 320 GWp at the end of 2016. All

percentages are related to total global installations, including off-grid systems
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Figure (3): The solar cells articles published in Elsevier from 2009-2017
2. Results and Discussion

In this section, we will review the published articles statistics on selected types of solar cells

throughout the period 2009-2017 and analyze their results.
2.1 Silicon Solar Cells

Silicon crystal (wafer) based PV technology accounted for about 94% of the total production
solar cells in 2016. However, the share of multi-crystalline technology is now about 70% of total
production [2]. The Silicon with crystalline or amorphous structure is the famous material that
used to fabricate solar [3, 4] also the articles are tripled annually between 2009 and 2017. The
published articles increased from about 1500 at year 2009 to around 4300 at 2017 as seen in

Figure 4.
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Figure (4): The number of published articles versus years for silicon solar cells
2.2 Organic Solar Cells

Organic solar cells have provided a unique opportunity and gained extensive attention as a next-
generation photovoltaic technology due to their lightweight, mechanical flexibility, and solution-
based cost-effective processing. However, organic solar cells still suffer from low efficiency and
short lifetime. Polythiophenes and specifically poly (3-hexylthiophene) (P3HT) became
frontrunners in the research on conjugated polymers. Conversion efficiency (PCE) is grown

quickly with the development of new organic materials and has surpassed 12% recently [5].

Total documents in ScienceDirect reached to 8300 articles as shown in Figure 5.
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Figure (5): The number of published articles versus years for organic solar cells

2.3 Nano crystalline Solar Cells

A nanocrystal is a crystalline particle with at least one dimension measuring less than 100
nanometers (nm) (quantum dot, quantum wire, quantum well). Nanocrystals lead to novel
quantum-mechanical effects due to the quantum confinement or quantization [6, 7]. In
nanocrystalline semiconductor the relaxation time can be dramatically reduced. This is because
in small systems in nanoscale with decreasing size the difference between the energy levels is
increasing (this is obtained from the Schrodinger equation). Due to the large band gap hot
electrons cannot relax quickly to initial state, because the Coulomb interaction will be very weak,
and these electrons can contribute to the current [6]. Further, the very high surface-to-volume
ratio of nanomaterials is the most remarkable and could lead to new atomic arrangements that
affect the optical properties of this material [8].

Figures 5-9 explained the growth in the article’s numbers of different nanocrystalline types solar

cells that published by Elsevier from 2009 to 2017. All Figures shows increasing in the
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documents number indicating the increase in the interest of the researchers for the nano-solar
cells. Different types of quantum dot materials and structures are used to fabricate solar cells [9-
11]. “One-dimensional (1D) nanocrystalline semiconductors such as nanowires, nanotubes,
nanorods, etc have received attention in recent years because its exhibit multifunctional unique
properties such as high crystallinity, high surface-to volume ratio, quantum confinement effects
as well high lifetime electron-hole recombination.”"One of the most important 1D nanostructure
is silicon nanowires (SiNWSs). Silicon nanowires have many splendid properties depending on
the surface morphology such as diameter, length, direction of growth and crystallization. In
addition, the density of the grown nanowires also affects the characteristics such as optical and
electrical properties. The optical band gap of SINWs turns from indirect into direct due to the
quantum confinement effect and the band gap increases with the decrease of the wire diameter;
therefore, they are potentially more suitable in optoelectronics applications compared with bulk
Si” [12, 13]. Thus, silicon nanowies recently is widely used to fabricate solar cells and other

optoelectronic devices [14].

Dye-Sensitized Solar Cells (DSSCs) are one of the types of solar cells that show promising
properties such as high conversion efficiency, use of environmentally friendly materials, ease of
preparation, and low-cost of production [12, 13]. Further, recently carbon nanotube is used for
organic/inorganic hybrid solar cells to enhance the output [15, 16]. “Graphene has been played
the role of conductive transparent devices indebted to its unique two dimensional (2D) structures
and gained an exceptional opportunity to be employed in energy industry”. In the past two
decades, graphene “has been merged with the concept of photovoltaic (PV) material and
exhibited a significant role as a transparent electrode, hole/electron transport material and

interfacial buffer layer in solar cell devices”[17-19].

 lapn® B
{IDF-
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Figure (6): The number of published articles versus years for silicon nanowires solar cells
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Figure (7): The number of published articles versus years for quantum dot silicon solar cells
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Figure (8): The number of published articles versus years for dyes solar cells

2,000

Carbon Nanotube Solar Cells

1,500 ~

1,000 4

Docoments no.

500 4

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Year

Figure (9): The number of published articles versus years for carbon nanotube solar cells

Arab Researcher iD




ARID International Journal for Science and Technology (AIJST) VOL: 1, NO 1, June 2018
2,500

Graphene Solar Cells

2,000+

1,500 4

1,000+

Docoments no.

500 4 —

0 1.
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Year

Figure (10): The number of published articles versus years for graphene solar cells

The ratio of solar cells types is presented in Figure 11 where the organic cells have the highest

ratio and both silicon and dyes cells come second.
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Figure (11): The ratio of different solar cells types articles that published in Elsevier from 2009

to 2017
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Table 1 summarizes the number of the published documents from 2009 to 2017 compared to the
total publication of articles for different types of solar cells. We can note that the number of
graphene solar cell articles that published in the period time represented around 97% of the total
articles of graphene solar cells. Moreover, other types such as silicon nanowires, carbon
nanotube, as well as dyes solar cell are also showed high publishing ratio in the period of 2009 to
2017. However, we can note that some types of solar cell are grown more than others and the

reason of this could be related to the cost production, easy to fabricate, or environmental factors.
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Tablel: The number of documents from 2009 to 2017 compared by the total number of

documents of different solar cells type and nanomaterials.

The no. of documents
The total no. of
Types of solar cell in The ratio (%)
documents
2009-2017
Total Solar Cells 55.93625
202.468 113253
Documents
64.21333
Organic 75394 48413
82.28102
Dyes 33450 27523
87.17459
Silicon nanowires 4187 3650
71.40848
Nanocrystalline 11374 8122
53.74956
Silicon 51206 27523
Carbon nanotube
11466 9907 86.40328
Graphene 8560 8313 97.11449
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2. Conclusions

The Compound Annual Growth Rate (CAGR) of PV installations was 40% between 2010 to
2016. The solar cell articles that published in Elsevier from 2009 to 2017 period increased for the
different types. Solar cell articles that published by Elsevier are increased by a ratio of 170% for
the period from 2009 to 2017. However, the articles types are tripled in the same period. Organic
solar cells articles were the highest ratio that represented around 40% compared by other solar
cells types. We can conclude that nanostructures solar cells articles will grow in the next years

specially graphene, dyes, as well silicon nanowires structures.
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ABSTRACT
The goal of this research is to produce a new fortified natural honey produced from Zahdi Dates
(Phoenix dactylifera), this study consider to be the first that have made in this type of dates in Iraq
(according to the search | made in libraries and research centers), after testing and analyze and
experiments on the new product (and comparing with pairings) and after using instrumental
analysis apparatuses like Gas Chromatography - Mass Spectroscopy (GC-Mass) and others, it was
found that the quantity of the product was multiplied by 4 and also it was found that the fortified
honey is non-toxic for human being consumption (according to the study that was made on rats)
and has anti-oxidant activity in addition to its anti-inflammatory activity and also can be used as
food and treatment due to its dates composition specially the “Amide Compounds” like Oleic Acid
Amide in addition to Nona Decane Amide and Bis-Dodcan Amide. Also, the new honey contains
“Ester Compounds” like Tetra Decyl Ester, the fortified honey also contains acids and other
compounds, the analysis results shows it contains a very active compound that has medical

importance (comparing with the control) like:

e 4-H-pyran-4-one,2,3dihydro-3,5dihydroxy-3,5-dihydroxy-6- methyl
e 3,5-dihydroxy-2,3-dihydro-4H-pyran-4-one,

e 3-tert-butyl-1,3-oxazolidin-2-one

The results also shows the fortified honey contain a very active compounds to free radicals like

2,2-diphenyl-1-picrylhydrazyl (DPPH) followed by non-fortified honey and date extracts in a
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activity against carbon tetrachloride (CCls) for both enzymes Glutathione peroxidase (GPx) and

Superoxide dismutase (SOD)

Keywords: Zahdi Dates, fortified honey, GC-Mass Specroscopy, DPPH, CCl4
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A G ama JA13 B BausU Baliaall cilay 1Y) Adllad (uld

i gpa—ennd WS o) g aall g 3 A llad g (GPX) e gy sS55I A e @ o

.(Randox Laboratories, Ireland) dseidll saall cr3iul «SOD)

Joil! LiliasSl) Sl gSal) padi -

ARl ga a3l el A el Sl el Jaeal) A Tadl S Sl a5 (9 ) Ay s

JPORV S NES | JUHE PO RN 2 GC—Mass J A

Clilg i saliiaal) dLulledl) and -

) 51 A Tadl) ol el A3y L 135 2 ala y 58 Jsia (sl alay il ol g Ml aer el Jaall A3 o5

J—fie gl 5SS 0S5 7.4 G s i el Sl gl 8y B 885 (b ) il
—in p—msdl cpag IV 0 Ve a Ll o nd el Bl il gl S 89425 2 el
O s (e sl 3 Cliad il s delw i) Ba s A e da 0 27 A )3 (dangy s Sl i)
T 5 il 2y syl il o5 e ped all Jasel) (e Ailie 5 S e A gl oY)

DO alaAtuly gl o) 50 ey Jueal) (e QIR 3 plasil) asdy &5 jlaa 3 ) dglae

inhibition= 100x { Vt/Vc -1}

;Lﬁqu@um-3
G pedal 85 Ay il s bl gaaldl IS (g 5k )l o slod) Aalia o5 agr 21 32aly Sl Galiiiially Gl gaaldl ay a3 aay
2y Al Galdiiall aladiuly dalaall 4y yoidall il geall SN 5 2l daidl) illia gaidll & jelal LS Apmpda il juas

Goad die A Gl 5l gl 2 Y Al (i 3 (5 el pandll aladiuly 5 lasd) Gl sadly & lae a0 21 5
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g pde AR e @l i g aedall Juall s Jead @ld &y pidall Gl pal) ) 2 g WS o 21 Baal g Sl gl

_%J.;ﬂ\cl\aii\u\‘,;\aj\w&\ﬂéjaﬁjex)w‘&\):\ﬂ\

8 sl 45 i MU 5 2Kl 23S/ aale 3000 Al at adiies 38 55 AV s akaiia(2) (1) JSE) ma s

Mag X 250 »:Sisd Ao a2/ azke 30000 dabae 2l i ahie -

o S A adalia (1) JS5
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$55/031a 3000 @ Jalae -0 5 ks

Mag X 250 ,Sis 58 e 3 (S A alalia 1(2) JS3

8ok -0 axS/axke 3000 2 Jelaa -

il Sl g ka1 g il Bl () 235 3 (508 50 el 5 saasS a1 (5 Sl (5 simall (1) 85 2 o
cidasill Lia gealdl ¢ A3yl Aabeall 3 gall ¢ Al Daboall 3 gal) ¢ 58S a0 ¢SS ¢ 5 s Sl AL il 5 ALK
a s, Vsl e % 1.9 ¢1.7 €0.37 2.2 <6 <12 <82 ¢35 <38 ¢5.9 <74 ¢80 ¢ LI ala sl ¢y a2l (5

9] 2 ae G0
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@3l aill (5 sl S il g 5 Sl (s siaall 1(1) Jsaa

Chemical content of Phoenix dactylifera L.
Content %
Moister 8

Total Sugar 80
Reducing Sugar 74
Sucrose 59
Glucose 38
Fructose 35
Soluble material 82
Non Soluble material 12
Active Acidity 6
Protein 22

Lipids 0.37

Ash 1.7

Fiber 1.9

3 0yl Allail) il Sally pedal) il Jusall e 3 aill Sall aliionall Allaill il (Sl prase (2) pd) Jsdn O
6 siad oDl 85y sShall Ayl o Sail) JS il el < pedal 3 ecoan 3yl Alladll i Sally ae dal) Jusall 5 ¢
ol g il el 5 i) el giliall AT yaaall el K<l ¢ il @Dl Clay SISIV ¢ e giadl) ;AT Alladll s Sl
Jsaall b ceal s sa LS gm0 paill Aladl) il Sally pedal) Jual) 3 o) S 5 oShal) Alladl) i Sall 3€ 53 o

. [7] ,al_'mi
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e Juaall 5 ac e l) Jsall o ALl el aliiunal Alladl) il 5Sall pasa o 3(2) Jsaa

Active phytocomponent | Phoenix dactylifera | Honey non supported with | Honey supported with
Fruit water extract Date fruit active Date fruit active
component component

Phenolics ++ ++ T+

Alkaloids +++ +++ o+

Flavonoids ++ ++ T+
Reducing sugars +++ +++ -+
Saponins ++ ++ T+
Steroids ++ ++ —+
Terpenoids +++ +++ -+

Al el 5 g e el Jusl 5 p e yil) ) ¢ Lyl palatedd el 815 LK Y 51l (3) J s o LS
Sl 585 W sl 1e10.25 1525 ¢ 12.33 dulall cand zilall 3 eV gl S5 o ang 3
Slel e s sing g3l el Aladl) i Sally peaall Jusall o il Caaiagly Vsl e 27,68 <20.88¢17.83

[8,9] 5582l Aaill il sSall (g 38 i
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Al el il S aeall Jsall 5 e e i) Jusal) el il aliiundd il Sl KU Y sidl) 31383 1(3) i

Material Total Phenols Total Flavonoids
(mg of GAE/g dw)
Phoenix dactylifera Fruit 12.33+.0.031 17.83+.0.07

water extract

Honey non supported with 15.25+ .0.058 20.88+ .0.064

Date fruit active component

supported with Date fruit 19.25+.0.042 27.68+0.08

active component

s s8I ¢ allal celall ¢ 35S I ¢ 95 jall 1 VLS Jal) il Sl Ay i) il (4) Jsas
O d—da i de sl e «9%0.49 ¢1.5 ¢3.9 ¢6.94 <16.95 <30.9 ¢37.93. . .03—adll ¢ j5 Sl (L sl
Aaphall oo all aia 28 (gaa 3 il aldt v aedall Gl 883 g gall alaall g 3y Sl LS Sl

107 ol Gusald gmlal) Cansilly ¢pabaall g iy Sl s (3 5 il Joaall 3353 e
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) 5 S 2 il il 1(4) s

No *Honey component %
1 Fructose 37.93
2 Glucose 30.9
3 Water 16.95
4 Maltose 6.94
5 Higher Carbohydrates 3.9
6 Sucrose 1.5
7 Minerals 0.49

50 il A Tlad LS Sy aedall Jowiall ) 2 31 3 sl a4 ) e a ) o BSN (3) JSS
«76.25 98.34 ‘)_Aﬂ\ua.‘;:\_um\_)_};b pc s ‘)_.yd\ d_»ud\%'é‘)éj\ JJ'JA.J\ h\_)\‘f\uz\_}ﬂs A llad
S5 Ay Lianb acaall Jal) 33 0dl G S e a3l nie aay ol A sl e 9% 60.47

T11,12] 55a0 5siadl Aal3l b 5 3L 5 culs 830l Y i

Scavenging%

Aa ) b Alladll el il S aeall Jsall g e da i) Jusal) o el il Galiins Tl oy 2(3) S

Caeadl Juall 2 3 ¢ ac eyl Jue D el aldiin o] 5all 3l

e T e A Y
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3ol Alalrall ¢ yal ie a5 3) Ay yiiaal Ul gl ava Jals 3 (SOD) ey 331 Allad 2l 50 48 (4) @by JSS Gy
2e920.31U/L Aded o) culae | 4y 558l i) gl (e dal )l A ganall 0 3 ¢ (SOD) a2 3¥1 Allad Cumaidil CCly

U/L 870.6 <ilS CCLy 53les &y piiaall i) goall Allas tie (815 Alalaa (51 (53 (SOD) i) Aallad 5 (@) 4
«(0)310.54 «(a) 468 : Al e senall ¢« (0)230.3 ¢330 (8) sV A sanal) CulS I (5 AY) COLlaally &l

sl e (D)645 «(a)760.25 A e genall

SOD(L/L)

b4a a4 3b 3a 2b 2a bl ail |

(Super oxide Dismutase) b srassd BaS ) g o 3 Adllad :(4) S

2 ilalaall o) yal die aa g Ay yddl Gl gl asa J313 3 (GPX) ey 3V 4llad 53 48 (5) JS3 cpon WS

Go gl all Aladl) b Sally ae e Jue a1l de ganall O axg 3L (GPX) a3 ddlad Cunidil CCly
die ¢Sy Adra 5) G52 (SOD) el Allad gl (a) Looad 212920.31U/L Adlad o) e (5 pidall il gl
(2) dsY) de senall ChlS M (5 AY) S Lladl 4 )i U/L 870.6 <l CCLy s2bey Ay piiaal) <l guall Alalee
AL sl e «(0)645 «(a) 760.25 A de sanall ¢(0)310.54 (@) 468 : 4l de sendll ¢ () 230.3 <330
Alalaall ) yadll 8 € (S 2SI ey 33 Alad alids) o) A 8 5auSY) Cilalias Al 15548 GST 5 SOD sk

Slel i el & edal 3 sam el il S ae el Jusally dlalaall g yapalal) 5 plhsudl de sanse o 43 )l CCI4 33
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11 S il sl 25 sl il da
@25 s CCI4 e paldll A€l e w5l Haiaall s LD 4 3300 die V) colalll 300S) of 2l 8
« (TBARS) Thiobarbituric acid reactive substances xS 83 528 33b ) ) a5 soall Hedall g )
Sl s 138 5 GPX 5 SOD Ul Crnee 3391 Allad 53y 5 8 o Alle Allad (a3 el i o€ay peal) Junll el (1
soall ) saall Aal 3l 3 el all Ll Sl 5auSU 3alimall 3 sall 3 g 51 3 3 gmy ) Jainall (o 2SI sl Sl

[13,14] 280 &leal (eee (SOD) S(GPX) s 31 ¢ bl 50 il 5 ¢ [12] CCla 1 ke ansy 45 S5l

GPX
(U/L)

600

500

400

300
200
100

bhd  ad 3b 3a 2k 2a bl al

Glutathione peroxidase (GPX) m ¥ alad :(5) JS&

il LRl 5l IS A€ g 3l aill A Tadl) il Sl aeall Jaall A ad (6) S
il a5 0 6946 Jar A lab el aedall Jasall (e Jaf aile 200 3-S5 o Ay 3 (s
) 51558y 39 903 35 (e 50 5580 g 5 il 5L L 0484, 574y yadll 4 i sal) (85 5
5 b0 Lel (0 o il gl 5 5l (e ille 515y S TSy ay o) il (a pell

[15] é))had\@éﬁg\ﬁjo:mﬂ\j\'é)ﬁd
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300 200 100

pg/ml

LI sl (sl 5 528 3 paill Alladl) i gSalls pedall Juiall Allad s 1(6) IS

Inhibition%s

St Drug

) ST =y
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No | Chemical Component Control Date Pame Supported Honey
Honey Fruit

1 3-tet-butyl-2-oxo0-1,30xazolidin +

2 Docosanoic Acid +

3 Pyridine +

4 4-H-pyran-4-one,2,3dihydro- +
3,5dihydroxy-3,5-dihydroxy-6-
methyl

5 2-Furancarboxaldehde,5- +
(hydroxymethyl)

6 3-Methyl-2-buten-1- +

7 Eicosanoic Acid +

8 Alpha-D-Glucopyranoside, +

9 3,4-Anhydro-d-galactosan +

10 | 2-Oxabicyclo[2.20]hex-5-en-3- +
one

11 | n-Hexanal +

12 | Alpha-D-Glucopyranoside +

13 | Aspargine +

14 | 2-Furanmethanamine +

15 | Aspartic Acid +

16 | Cis-4-Decenal +
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17 | Octane +

18 | 13-Docosenamide +
19 | 2-Furaldehyde +

20 | Glucose Glutamic Acid +

21 | Furfurylalcohol +

22 | 1,2-Benzendicarboxylic +

acid,diisooctyl ester

23 Hexadecanoic Acid +

24 Linolenic Acid

25 | n-Hexanol +
26 | Heptadecanoic Acid +
27 | n-Nonane +
28 | Benzylalcohol +
29 | Phenylacetaldehyde +
30 | Cadeonic Acid +
31 | Heptanoic acid +
32 | n-Nonanal +
33 | 2-Phenylethanol +
34 | Coumarin +

GC-Mass 1 jlen phasiuds el e aall Juonll Alladll s Sl il g s Jiny (5) Jsn

Arab Researcher iD




ARID International Journal for Science and Technology (AIJST) VOL: 1, NO 1, June 2018

GC-Mass  — Jlen alaaialy el aeaall Josall A il s gl cilam g il (5) s (i

4 e GC-Mass — Sl ahadiuly acadll Jall o8 ygh Baa A b Gl sSadllin () aa s )
Apeal ) DL S & ygda 3 (5) Jsra (8 e LS8 plan il Jose g (g2 31 il e JSTATRdl) L Sl

Criaaigdul
3-tert- butyl-2-0x0-1,30xazolidine, Alanine, N, allyloxycarbonyl- butyl ester, 4. 4, 6-
Trimethyl/ tetrahydro-1,3- Oxazine-2, one, 4H-pyran, dihydrox-6- methyl, 2 propyl-

tetra hydro pyran-3-One

2 M el e Bl Sy 4 S0 Apal il (5 saa I3 Al ) Jeaa i) i a8l Al pall sda o
o A plall 4 heaY o ALl bl all 8 d a8 Ll A jlie dplall A paa) 53 Jusall (i Al Ay iaa ZLEY
Dsaall e Al Ape ) A3 b Ta s A Mad L) aa 580wV Chlal e A llad Al 0 8 Ll 0 JeSil
138 ()5S Cosas 1 g A g dall oal W pefan juSaae e el a S i) s tiaY 2 ay @l ligs yall
oad A ALaVh (5 AV A e Jall (il y eV g it 5l (e A 5l A age A Mad sala 2 LY (5 saa 13 Caalll

J15] st a5 al) 5 odall 25a 5 e Al sk () (gl sgall (o il 5 2N dlas 5 J 5 yind oS

3 Al Apeal 3 Sl alina () 3 (538 0 el L aliiaally ac el Juall b Alladl) il S (6) Jsia O
Jainall (a9 ndall Juaall ) paill (aldiies 8 aa 53 ol g ol aitall 8 yeda Al Apdall o) gall (e aall @llia o 2a
4538 5 i) Juuall 320U Babiaal) Aalladl) 80L ) (AN (53] Las (gaa 51 paill Alladl) U Sl e il 430000 @l 3 gay

[16-20] desdall

pedall Juall 53 shasdl Jue 5 a1 aill GC- MASS J) Jles aladinly dad bal) Aladl) Gl &4l (6) Jsas

a3l el Alladl) i Sl
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a3l el L) Galiiddls ae sl Juall & Alladll il Sl 2(6) Jsan

Peak No. R.Time Compound Name Formula Mol. Weight
1 7.756 3-tet-butyl-2-oxo0-1,30xazolidin C7H13NO2 143
2 8.975 4-H-pyran-4-one,2,3dihydro- CeHsO4 144

3,5dihydroxy-3,5-dihydroxy-6-
methyl

3 10.742 2-Furancarboxaldehde,5- CeHsO3 126

(hydroxymethyl)
4 12.042 Maltotriose Ci8H32016 504
5 13.375 3,4-Anhydro-d-galactosan CeHsO4 144
6 15.842 2-Oxabicyclo[2.2.0]hex-5-en-3-one CsH402 96
7 19.392 Alpha-D-Glucopyranoside CeH1205 164
8 19.783 2-Furanmethanamine CeH9aNO 111
9 21.233 Cis-4-Decenal C10H180 154
10 23.383 13-Docosenamide C22Ha3sNO 337
11 24.958 1,2-Benzendicarboxylic acid, C24H3804 390

diisooctyl ester
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s claliiuy 4

Oalaall g il HSul) st o S el g dlle Bagay ) g HI yaill Al b Sally ae dall Juall (3o 23a xiie juiasd o3
Ay dlly N ALLYL DPPHJ 83l (e 83 giall 3 jall ) sdall da 5 A dlle Zallad o3 Apnlil) Cldial gall d83Uas
33 5all CCly 3ale (e capastiall i) Al )5 2l dail) el Bale ) A GPX 5 SOD Sl ey 33l A3l 30l 5 (& )50
138 5 (a0 5l 5 yiall dpid (mdd A o3 Al aedal) Juaal) (5 aa g A AELAYL o)) QIS aas JA)a G35 pal) H50a
O aliaizaa Gl Sa o (g i miiall Jusd) O 2a g QUL A atd (8 Jusd) d3llad e Jay ) Jaiadll (4

s e A 92 Aallad il i) Galdiiie 58 plasad) Jue (853 ga gall U Sl

3-tet-butyl-2-ox0-1,3 oxazolidine, 4-H-pyran-4-one,2,3dihydro-3,5dihydroxy-3,5-dihydroxy -6-
methyl, 2-Furancarboxaldehde,5- (hydroxymethyl), Maltotriose, 3,4-Anhydro-d-galactosan, 2-
Furanmethanamine, Cis-4-Decenal, 1,2-Benzendicarboxylic acid, diisooctyl ester, Alpha-D-

Glucopyranoside

L I e I
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<l paidally J g2
&) aiiiall JSRATINY o
GC-Mass Gas Chromatography - Mass 1
Spectroscopy

DPPH Diphynel Picryl Hydrazine 2
CCL4 Tetra Carbone Chloride 3
SOD Super Oxide Dismutase 4
GPx Glutathione peroxidase 5
U/L Unit per liter 6
TBARS Thiobarbituric Acid reactive Substances 7
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ABSTRACT
In this research, three different experiments were conducted to identify the effect of Cumin

seeds water extraction on Iraqgi local oyster mushroom Pleurotus ostreatus (ID: MF065714.1)
regarding growth, production efficiency, and shelf life. The study found that improving antioxidant
properties of the fungi played a positive role in raising production efficiency and prolonging
storage age.

The first experiment was performed to identify the effect of different levels of water extraction
from Cumin seeds powder (at concentrations of 5%, 10%, and 20%) on the oyster mushroom
productivity. In the second experiment, storage capability for the fungi fruiting bodies was
examined. The last experiment was done to study the effect of nutrition at the previous levels
labeled (SO, S1, S2, and S3) in improving the antioxidant properties on the fruiting bodies before
and after storage process.

The results of this research showed that nutrition content of cumin seeds water extraction (at a
concentration of 20%) was the best in improving many properties such as wet weight (560.89 gm/
kg), dry weight (56.74gm/ kg), bioefficiency (56,08%), protein (30.60%), carbohydrates (38.20%)
and phenolic substances percentage (0.424mg/g). In addition, nutrition content led to reduce the
loss of weight percentage, protein percentage and carbohydrates percentage, as well as elongation

fungus storage age by increasing its antioxidant capacity.

Keywords : Iragi Fungi, Pleurotus ostreatus, , antioxidant , production efficiency, storage age.
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1. Introduction

Pleurotus species are edible mushrooms, commonly known as oyster mushrooms with
excellent flavor and taste [1]. Usually, they are not attacked by both diseases and pests, and their
cultivation does not require sophisticated control at the growing environment. However, they are
cultivated in a cheap and easy way. In addition, the mushroom can be used for livestock feed,
extraction of enzymes, and medicinal compounds [2].
Oyster mushroom grows widely in the tropical and subtropical rainforests, and its cultivation has
increased tremendously throughout the world during the last few decades [3]. It contains a number
of nonspecific lignocellulosic enzymes [4] which have a major impact on the development and
growth of the mushroom. The nature and nutrient constituent of the mushroom substrate also have
an effect on the mycelium growth, mushroom quality and crop yield. That means, the existence of
useful substrates is essential to promote satisfactory yield of the mushrooms [5].The useful
substrates should consist of nitrogen supplement and carbohydrates in order to promote rapid
growth of the mushroom [6]. In most cases, the substrates do not have nitrogen which is required
by the mushroom to grow optimally. Hence the need for nitrogen supplementation is important to
achieve ideal growth [7].
Cumin Cyminum is considered an effective supplement in improving mushroom’s productivity
and nutritional value of (carbohydrates, protein, fat, fiber, vitamins and mineral elements) [8].
Extracts that are obtained from Cumin seeds are also of medicinal importance due to their content
of inhibitory substance of bacteria such as Limonene, a- , pinenes and methyl eugenol. On the
other hand, Cumin water extracts are considered as antioxidants [8], [9].
Therefore, the aim of this study was to highlight the utilizing of Cumin Cyminum as a supplement

to improve quantity and quality of the Iragi oyster mushroom (Pleurotus ostreatus).
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2. Material and Method

1

The research was carried out at the Mushroom Laboratory of Medical and Aromatic plant

unit and Food Sciences Department, University of Baghdad.

2- Pleurotus ostreatus (ID: MF065714.1) spawn were activated using tissue culture method
[10],[11]. Fungal spawn was grown on solid wheat seeds.

3- Disinfectants were prepared using 2% commercial formaldehyde (concentration 37%)
and Bavistin fungicide in a concentration of 100 ppm were added to water.

4- Wheat straw was prepared after soaking it in water and used as a medium contained 1g/L

nitrogen from urea and 0.3g/l potassium from potassium sulphate as nutrients.

Soaking process of the wheat straw was continued (about 20 hours), next day the wheat

straw was spread in a clean place to remove formaldehyde by evaporation. The straw was

packed in transparent plastic bags with dimensions of 30 x 51 cm. Each bag contained one

kilogram of sterile wet straw (moisture about 50%). The pre-prepared fungal spawn were

added (5% to each bag). After fastening the incubation bags, they were placed on dedicated

shelves in an incubation chamber. The temperature of the incubation chamber was fixed at

2 = 25 ° C until the growth of fungal tissue was completed on all the wheat straw bags (3

weeks). After that, the following experiments were performed:

Experiment (1): Effect of different levels of nutrition substrates of water extraction on

potential production of oyster mushroom:

Cumin water extraction was prepared by mixing 1 kg cumin seeds with 4 litters of distilled water
in a glass beaker, and then placed in an ultrasound device for 60 minutes with frequencies 40 khz

/ min at 40°C[12].
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The water extraction was filtered through Watman filtration paper No. 1, the filtered water
extraction was concentrated using a rotary evaporator device. Three concentrates were prepared 5,
10, and 20%, indicated by S1, S2 and S3, respectively, as well as the control (comparison) which
is indicated as SO.

These concentrations were used and added to the mushrooms production medium in the plastic
bags (completed fungal Mycelium growth). The additive process of the concentrations above was
done by injecting the medium with 50 ml of the extract from four sides to ensure homogeneous
distribution of the extract in the medium. This experiment was compared with an experiment of
the production of mushrooms without treatment. Fruiting bodies were harvested whenever a

reasonable amount of them were formed.

Experiment (2): Effect of nutrition substrates of the cumin seeds water extraction at different

levels on the reservation capability of the oyster mushroom fruiting bodies:

100 g of homogeneous fruiting bodies obtained from the first experiment were taken and placed
in plastic containers prepared for this purpose and sealed with transparent plastic films. Then,
plastic films were stored in temperate incubators prepared for this purpose for two weeks at a
temperature of 1 + 2 ° C to determine the fruiting bodies storage ability. The required
measurements were taken at the end of the storage period.

Experiment (3): Effect of nutrition substrates of the Cumin seeds water extraction at
different levels in improving fruiting bodies antioxidant action before storage (experimentl)

and after storage (experiment 2) by following the steps bellow:

a- Drying of Fruiting bodies: Fresh and stocked mushrooms fruiting bodies (from experiment 1

and 2) were cut into small pieces, and placed in perforated paper bags, then dried using thermal
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ovens with air fan at 50°C till reaching weight stability. After that, the dried fruiting bodies were
crushed using an electric mill. The powder was saved in sealed plastic bags.

b- Preparation of Water extraction: the method of Chechan and others [10] were followed by
mixing 10 g of oyster mushrooms powder with 200 ml of distilled water and put in a shaker
incubator for 24 hours at a temperature of 52°C. The solution was filtered through Watman NO 4
filter paper using funnel with discharge. The extraction was concentrated using rotary evaporator,
and the obtained extraction was dried in a petri dish and put in an electric oven at 37 °C. Dried
powder was scrapped and collected in clean and dry bottles and refrigerated.

c- Performance evaluation of dried extracts of oyster mushroom as an antioxidant:

Thiobarbituric acid (TBA) was estimated before and during storage according to the Abood
method and others [13],[14]. The incubated mixture was prepared by mixing 100 ml of ethanol at
a concentration of 95%, fatty acid linolenic at a concentration of 0.042 molar, 100 ml of phosphate
buffer (PH 7), and 50 ml of distilled water. The mixture was placed in an incubator at 50 ° C for
15 days. This mixture represented zero experimental mixture.

The incubated mixture of the four extracts of the oyster mushrooms S1, S2, S3 and SO obtained
from (Experiment 1 and Experiment 2) consisted of the same previous content by adding 2 ml of
each to 50 ml of distilled water.

Mononaldehyde concentration was estimated by mixing 5 ml of incubated mixture with 5 ml of
TBA reagent (prepared by dissolving 0.2883 g TBA in 100 ml acetic acid in a test tube with stirring
and heating in boiled water bath for 35 min). Optical absorption was read on a wavelength 538
nm, and the concentration was calculated using following mathematical equation:

Mononaldehyde concentration (ml/kg) = Optical absorptionx 7.8
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Characteristics studied:

1- Total fresh wet of fruiting bodies g/kg: This was done by collecting all the fruit bodies
produced from one plastic bag containing half a kilogram of dry hay (1kg wet) and it was expressed
on the basis of a gm / kg medium.

2- Percentage of dry material %: The dry material ratio was extracted using the following
equation [15]:

% dry material = dry weight of fruiting bodies / fresh weight of Fruiting bodies x 100
3-Biological Efficiency %: This was measured according to the following [6]:

Biological Efficiency= fresh weight of Fruiting bodies / dry weight average x 100

4-Total dry weight (gm/kg) = Total fresh weight x percentage of dry material / 100
5-Harvesting number: Fruiting bodies were harvested whenever they were ready to be harvested.
It was indicated as (number of harvesting per each duplicate).

6- Weight of fruiting bodies (gm): it was measured according to the following equation:
Weight average of a fruiting body = the total weight of fruiting bodies (gm)/ number of total
fruiting bodies per each duplicate.

7-Average of one harvesting yield (gm): this was measured according to the following equation:
Average of one harvesting yield= the total of harvestings produced from one kg medium/ number
of harvesting.

8-Production cycle (day) = number of the days from the first harvesting until the last harvesting
per bag.

9- Percentage of protein%: The percentage of protein was estimated according to the method

mentioned in [16]
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10- Phenolic substances content of Fruiting bodies before and after storage: Phenols were
estimated according to the method mentioned in [11].

11- Carbohydrate substances content of Fruiting bodies before and after storage: Total
carbohydrates were estimated in the fruiting bodies according to the method mentioned in [16].
12- Weight loss after storage%o: This was calculated according to the following formula:
Weight loss = the weight of fruiting bodies before storage - the weight of fruiting bodies after

storage / the weight of fruiting bodies before storage x 100.

13- Damage after storage %o: it consisted of the percentage of fruiting bodies that are not suitable
for marketing; these damages were calculated according to the following equation:

% damage after storage= the weight of damaged fruiting bodies / Total fruiting bodies weight x
100.

14-The loss of dry materials after storage% = dry material percentage before storage - dry
material percentage after storage.

15 Average weights of fruiting bodies (gm): This was calculated using the following equation:
Average weight of fruiting bodies (gm)= total weight of fruiting bodies / the number of fruiting
bodies.

16- Protein loss after storage % = Percentage of protein before storage - Percentage of protein
after storage.

17-Phenolic materials loss after storage = Fruiting bodies content of phenolic materials before
storage - Fruiting bodies content of phenolic materials after storage.

18- Colour Change of fruiting bodies after storage: The change in the colour of the fruiting

bodies was observed apparently by naked eye, the colours were divided into six degrees as follow:
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1/ white, 2/ yellowish - white, 3/ creamy- yellow, 4/ creamy -brown, 5/ brown, 6/ dark brown. The
fruiting bodies were considered physically damaged by the effect of undesirable coloration when
its grade was more than 5 to 6 degrees.

19- The loss of carbohydrate content of the fruiting bodies = carbohydrate Content of fruiting
bodies before storage - carbohydrate Content of fruiting bodies after storage.

Experimental Design:

Experiments 1, 2 and 3 were analyzed according to the Completely Randomized Design (CRD)
using five replicates for the first experiment, and three replicates for both second and third
experiments. The averages were measured by least significant difference test (LSD) Significance

level was considered as 5% for the tests using the SAS.

3. Results and discussion:

Results on wet and dry total weight, biological efficiency, and dry material percentage are
illustrated in table (1). It was found that the total yield based on wet and dry weight increased by
increasing the concentration of the water extraction of cumin seeds which reached 560.8, 56.74 g
/ kg medium in a concentration of 20% (S3). Due to the natural components of the cumin seeds,
the increase did not reach saturation level. Also, an increase in the concentration of more than 20%
was shown to cause difficulty in cumin seeds powder extraction by ultrasound. The result of the
values of biological efficiency and dry material percentage showed continuous increase to 56.08
and 10.18% respectively in a concentration of 20%. This happened after mycelium growth at the
end of the incubation stage and the beginning of the fruiting bodies formation, while the control
treatment (S0) reached 37.22% and 6.50% respectively at the same concentration. Generally, the
increase in the values of dry material and dry yield is an important issue for market needs when
the product becomes dry, in this case it is sold as a dry product. This is how many farmers act

when the production is increasing comparing with the market needs [5].
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Table (1): Effect of nutrition at different levels of cumin seeds water extraction in improving the total yield of the

oyster mushroom fruiting bodies before storage

Treatments Total wet weight Total dry weight Biological Dry Material %
gm/kg medium gm/kg medium Efficiency
B.E%
Control (S0O) 372.2 33.18 37.22 6.50
Concentration 5% (S1) 372.8 25.34 37.28 8.72
Concentration 10%(S2) 416.8 32.98 41.68 8.02
Concentration 20%(S3) 560.8 56.74 56.08 10.18
L.S.D 0.05 150.07 14.332 15.007 1.313

The increase in the values of total wet and dry weight, biological efficiency, and dry material
percentage were attributed to several factors; firstly, the nutrient content of cumin seed water
extraction. The nutritional content is generally necessary for growth; this content includes protein,
carbohydrate and mineral constituents, flavonoids, and alkaloids [8]. It has been detected by
several researchers that organic nitrogen-based supplementations had a role in raising overall yield
values based on the values of wet and dry weight, biological efficiency, and dry material
percentage [16].

Secondly, effective absorption ability of organic supplements helped the fungi to have larger
energy used in the growth and fruiting bodies synthesis [17]. Lastly, enzymatic system activity
that is responsible for Mycelium growth on the medium was not affected negatively due to its

content of organic supplements which did not cause any differential of the medium pH [6].
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Table (2): The effect of nutrition at different levels of Cumin seed extract in the improvement of
the harvesting, average of one harvesting yield, the number and average weight of fruiting

bodies, and the production cycle before storage.

Treatments No. of Average of Number of Fruiting Production
Harvestings One Fruiting Bodies Bodies Cycle (Day)
(Harvestin) Harvesting (Body) Average
Yield (g) Weight (g)
Control (S0) 3.6 107.1 36.4 10.24 91
Concentration 5%(S1) 3.0 154.4 30.6 16.14 79
Concentration 10%(S2) 2.4 188.74 26.0 18.36 76
Concentration 20% (S3) 2.0 230.54 15.8 23.18 66
L.S.D 0.05 1.1803 65.922 9.0051 2.7339 6.3526

It can be observed from Table (2) that harvesting number decreased with the increase of the
concentration of cumin seeds water extracts. At a concentration of 10% and 20%, the increase
reached 2.4 and 2.0 harvestings respectively. While the harvestings number reached 3.6 in the
control treatment. It was also observed that the use of high concentrations of cumin seed water
extraction led to decrease of fruiting bodies number reached to 15.8 bodies at a concentration of
20%. On the other hand, the control treatment recorded a highest number of fruiting bodies reached

t0 36.4.

Table (2) also shows that the average of harvesting yield and fruiting bodies weight were increased
by increasing the concentration of cumin seeds water extraction reached to 230.34 and 23.18 gm
g respectively. While the previous values in the control treatment decreased to 10.24 and 107.1gm

respectively. Moreover, the production cycle recorded a positive decrease by increasing the
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concentration of cumin extract reached to 66 days at a concentration of 20%. Conversely, the

production cycle was higher and recorded to be 91 days in the control treatment.

The above results can be explained according to the action of the important nutritional compounds
of cumin seeds content including protein, carbohydrates and mineral elements [8]. In addition,
these compounds played an important role in increasing the wheat straw medium decomposition

process and exhausting its contents in a short time comparing to the control treatment.

The results in Table (2) are consistent with the findings of [18]. As these results confirmed that
nutritional supplements added to the wheat straw medium had a positive role in raising the average
of fruiting bodies weight and one harvesting yield, shortening the production cycle time, and
reducing production costs. Carbon and nitrogen sources were variant, like molasses, crushed kernel

dates, wheat bran, soybean meal, sugarcane, and consumed and none consumed licorice roots.

Table (3): The effect of different levels of nutrition of the Cumin seeds water extraction in improving the percentage

of protein, carbohydrates and phenolic substances in the oyster mushroom fruiting bodies before storage

Treatments Protein% Carbohydrates% Phenolic Substances
mg/gm
Control (S0) 22.60 27.78 0.196
Concentration 5% (S1) 27.74 34.02 0.212
Concentration 10%(S2) 29.00 38.02 0.388
Concentration 20% (S3) 30.60 38.20 0.424
L.S.D 0.05 0.514 0.511 0.0095
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In table (3), it is obvious that there was a significant increase in the nutrition content of the fruiting
bodies; protein, carbohydrate and phenolic substances by the increase of the concentration of the
Cumin seeds water extraction before storage. The values reached to 30.60, 38.20% and 0.424 mg

/ gm dry weight respectively in a concentration of 20%.

The above results were found by many researchers. On another word, the high nitrogen content
obtained from wheat straw, crushed date kernel, soybean, and Bean seeds water extract, led to

increase in the protein proportion in the fruiting bodies of the oyster mushroom [19].

Carbohydrates were found in fruiting bodies in various forms such as Chitin and hemicelluloses
like mannans, xylans and Glucan. Carbohydrates played an important role in forming fruiting
bodies which are very important to health and many treatments in humans [20]. Besides, the
proportion of carbohydrates in fruiting bodies was found to be affected by the ratio and type of
nutrients added to the medium. This also explained the reason for the increase in these components
when using Cumin seeds.

Phenolic compounds are the most complex chemical compounds in fruits and they are important
components of the fungus. These components are of medical benefits as antioxidants,
antimicrobial agents, and antiviral drugs [12]. A group of researchers concluded that Cumin seeds
water extraction also contained clicosides group. This explains the results obtained in this study
that the increase in phenolic substances in the fruiting bodies was correlated to the increase of the
concentration of Cumin seeds water extraction when it was used for the fungus nutrition.

Table (4) shows that different levels of Cumin seeds water extraction treatments recorded a
significant decrease in the weight loss rate, dry material loss rate, protein loss rate, percentage of
damage, phenolic materials loss, fruiting bodies change colour, and carbohydrate loss after storage:

This was inversely proportional to the increased levels of Cumin seeds water extraction compared
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to control treatment. The decrease in the studied traits was noticeable in the treatment with Cumin
seeds water extraction at a concentration of 10 % and 20%, with a decrease in weight loss rate of
14.3% and 13.8 % respectively.

(S3) treatment with Cumin seeds water extraction showed lowest percentage of dry material loss
after storage which reached to 2.2% compared to the control treatment, which recorded a
significant increase in dry material loss after storage reached to 3.8%. (S3) treatment was
significant among the other treatments as it helped to reduce the percentage of protein loss after
storage reached to 1.53%. This treatment also contributed in reducing the damage rate of the
fruiting bodies after storage to 0.3%. Also, the treatment with concentration of 20% Cumin seeds
water extraction significantly exceeded the remaining levels of nutrition with Cumin seeds water
extraction in preventing colour change of the fruiting bodies (Figure 1) after the process of storage
which reached to 1.3. That means, fruiting bodies” white colour survived after storage process,
while, control treatment showed a noticeable variation in the fruiting bodies colour (3.7 Creamy

Brown) after storage.

L I e I
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Table (4): Effect of nutrition at different levels of Cumin seeds water extraction in weight loss percentage, dry material
loss percentage, protein loss percentage, damage percentage, phenolic substances loss, change in body colour, and

carbohydrates loss in the oyster mushroom fruiting bodies after storage.

Treatments weight dry protein fruiting phenolic colour fruiting bodies
loss material loss bodies substances change carbohydrates
after loss after after damage loss after after loss after

storage | storage | storage after storage % | storage storage
% % % storage%
Control (S0) 21.0 38 3.27 11.7 0.122 3.7 8.00
Concentration5%(S1) 151 3.3 2.43 4.3 0.080 2.7 3.8
Concentration10%(S2) 14.3 3.0 2.17 10 0.067 1.7 2.0
Concentration20%(S3) 13.8 2.2 1.53 0.3 0.047 1.3 1.8
L.S.D0.05 6.48 0.62 0.54 3.12 0.021 1.09 0.13

- \-Jﬁ.\.' ‘

Figure (1): the colour of the oyster mushroom’ fruiting bodies

It was also noticed that the value of phenolic materials in the treatment with a concentration of
20% was 0.047 mg / g dry weight. This value was significantly lower than the other nutritional

treatments included control treatment after storage.
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As for shelf life of the edible fungi, including Pleurotus ostreatus, it is considered short comparing
to the other vegetables. The short shelf life of the fungi is due to many reasons; high rate of
respiration, inability of the fungi to tolerate the high temperature after harvest, and lack of a waxy
layer which usually protects fungi from physiological or microbial changes or water loss [21].
After storage process, major changes occurred for the following; weight loss, dry material, protein,
fruiting bodies’ colour change, phenolic substances, and damage. Evaporation and dry material
consumption during breathing were the main cause of weight loss after storage. However, it can
be confirmed that increasing in the concentration let to reduce the loss in dry material, weight, and
protein after storage. As a result, chitin concentration of the oyster mushroom cells walls was
increased [8]. This happened because of the positive correlation between the low percentage of
weight loss and the increase in the nutrition concentration of Cumin seed extraction.

The decrease in protein loss was attributed to the content of cumin seeds of nutrition components
[9] which were positively reflected on the fruiting bodies content of protein before storage. In
general, the crop is considered damaged after storage if there is an apparent microbial or
phylogenetic agent, such as cracking, secondary growth, colour change, or water collapse [10].
The treatment of 20% exceeded other treatment in reducing the fruiting bodies ‘damage. This
happened because of the substance content of cumin seed extract that inhibits the action of the
bacteria responsible for damage during storage process.

After storage, the decline in phenolic materials was due to two reasons. Firstly, an enzyme which
is responsible for coloration, this enzyme formed melanines by phenol oxidation through
combining O-quinones. Secondly, brown colouring in the fruiting bodies led to a decrease in
Phenolic substances content, the appearance of browning was thought to be caused by Polyphenol
oxidase [22]. Other studies suggested that Tyrosinase was responsible for fruiting bodies browning

after storage.
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The results above might also due to the inhibitory substances for the oxidation enzymes action.
Cumin seeds water extraction is commonly considered an antioxidant substance, because of the
direct correlation between the content of the seeds of vitamin A, C, E and cumin seeds extracts
capability as an antioxidant to reduce the activity of electrolytes or known as free radicals that
causing browning. This led to a reduction in colour change by reducing phenolic materials loss
ratio during storage [8].

In figure (2) the effect of the pre-storage samples for the treatments S0,S1,52,S3 as antioxidants
is shown, by estimating the value of thiobarbituric (melonaldehyde (mg) / of linoleic acid (kg).
Generally, TBA method is a common method to measure and follow the progress of oxidation and
the formation of Malonaldehyde compound. The estimation was done based on a complex
composition between mononaldehyde and TBA, in which the red color increased with the increase

of oxidation [14].
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Figure (2): Values of thiobarbituric acid in linolenic acid, added to oyster mushroom sample Pre-storage

treatment (SO, S1, S2, S3) (under study)
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Figure (3): Values of thiobarbituric acid in linolenic acid, added to oyster mushroom samples After storage

treatment (SO, S1, S2, S3) (under study)

The oxidation process of unsaturated fatty acids was done by incubating the sample in a suitable
temperature (high heat) of 50°C.To study the resistance of the incubated mixture and their ability
to prevent oxidation, the incubation process continued for 16 days at the temperature above. It can
be also seen from the figure a reduction in TBA for the fatty acid mixture and the S3 treatment
with 3.32melonaldehyde (mg) /fatty acid (kg) during 6 days of incubation. Before incubation, the
value was 4.7melonaldehyde (mg) / fatty acid (kg). The reduction in TBA continued to reach
2.22Malunaldehyde (mg) / fatty acid (kg) after 16 days of incubation compared to control
treatment(C), which showed a continuous increase in the value of thiobarbituric acid amounted to
32.22 melonaldehyde (mg) / fatty acid (kg) in day 16.

(S3) treatment was found to be a superior treatment compared to the control treatment in reducing
the TBA value of the fatty acid with the same samples of the fungus (Experiment No. 2), in which

the fungus was subjected to storage. (S2) treatment reached to 3.88 melonaldehyde/ (kg) after 16
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day of incubation. TBA value of the control treatment after the same incubation period was
32.22melonaldehyde (mgq) / fatty acid (kg).

In conclusion, the results obtained from this study indicated that nutrition with cumin seeds water
extraction at a concentration of 20% for oyster mushroom raised its antioxidant action. The cumin
seeds were characterized by its high content of antioxidant properties, and many phenols which
enriched the fruiting bodies. Phenols usually act as materials for hydrogen electron, which works
to curb the free radicals, as well as its role as substances corrosive to minerals (9). These were the
characteristics of the mushroom samples, which were fed with cumin seeds water extraction in a

concentration of 20% to be a natural source in effective antioxidants

4. Conclusions:

Our study suggests using Cumin seeds water extract at level 20% and its role on the growth and
production of Iraqi local oyster mushroom Pleurotus ostreatus. was helpful with improving many
properties such as wet weight, dry weight, bioefficiency, protein,carbohydrates and phenolic
substances percentage. In addition, nutrition content led to loss reduction in weight percentage,
protein percentage and carbohydrates percentage, as well as elongation fungus storage age by

increasing its antioxidant capacity.
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List of Abbreviations

Thiobarbituric acid TBA
Completely Randomized Design CRD
least significant difference test LSD
Control (S0)
Concentration 5% (S1)
Concentration 10% (S2)
Concentration 20% (S3)
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ABSTRACT
In present study, the blood samples were collected from 145 children (95 autistic children and
50 healthy children), autistic children were attended to autism unit at Disabled Hospital in Thi-
Qar province, Irag during the period from January to November 2016. The results showed males
(81%) more than female (19%) with ratio 4:1 and also results explain the age group of 3-5 years
recorded the highest percentage (41.05%). Distribution of autistic children according to sibling

showed six were brotherly with occurrence rate (6/95) 6.3%.

The genetic study included using polymerase chain reaction (PCR) for amplification of 5-
HTTLPR region in SLC6A4 gene. The results revealed that seven patients (7.36%) gave positive
results for amplification of SLC6A4 gene by using a specific primer. The results of genotype
distribution of the 5-HTTLPR polymorphism in autistic children were L/L, L/S, and S/S with
percentage 28.57%, 14.28% and 57.14% respectively. Significant differences were noticed in
the distribution of allele frequency among patients were 35.71% for the L allele and 64.28% for
the S allele (p<0.05). The mutant patients showed significant difference with gender (p<0.05),

they were 5 male (71.42%) and 2 female (28.57%) children.
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1. Introduction:

Autism is neurodevelopmental disorder known as a spectrum of phenotypes that characterized
by difficulties in three domains: deviant language, development of social deficits and a restricted
range of stereotyped repetitive behaviors, usually happening within the first 3 years of life [1]. The
prevalence was significantly higher in boys (23.6 per 1,000) than that in girls 5.3 per 1,000 [2].
Autism disorder known as multi factorial causes, genetic and epigenetic variants, environmental
and hormonal factors, contribute to autism risk and phenotypic variability [3]. Family and twines
studies explained the repetition rate among siblings with autism is ~3%, the risk is 50-100 times

higher than in the general population, that illuminate genetic role in causes of autism disorder [4].

Role several genes in psychiatric behavior and mental disorders, extensively studied by many
researchers, such as serotonin transporter gene. Serotonin transporter (5-HTT) is coded by a single
gene (SLC6A4), which is located in human chromosome 17, this protein responsible for the
reuptake of serotonin from the synaptic cleft to presynaptic nerve terminals [5]. The promoter
region of the 5-HTT gene (5-HTTLPR polymorphism) undergo polymorphism. That, it consists
of two common alleles a short (S) allele with 14 copies and a long (L) allele with 16 copies [6].
The polymorphism due to a 44-base pair (bp) insertion or deletion was linked to different protein
expression. The S allele (SS or SL genotypes) is associated with lower 5-HTexpression, in this
manner resulting in reduced 5-HT reuptake and release capability, whereas the L allele is
associated with higher 5-HT transporter expression and threefold increase in gene transcription
[7]. 5-HTTLPR is one of the functional polymorphism sites of the 5-HTT gene [8] and it has been
implicated in some psychiatric behavioral and mental disorders [9]. The abnormalities in
serotonergic systems including an altered developmental trajectory of 5-HT turnover and reduced

binding of 5-HT receptors and serotonin transports in autistic individual [10].

- lzpa M 8
{10}—

Arab Researcher iD



http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3459407/#b15-gmb-35-3-589

ARID International Journal for Science and Technology (AIJST) VOL: 1, NO 1, June 2018

So far, the association between 5-HTTLPRgene polymorphism and autistic disorder has not
been completely recognized, and there are few studies concentrating on the association between
the genetic polymorphism and the clinical characteristics. In the present study, the 5-
HTTLPRstatus in the 5-HTT gene was evaluated in order to establish whether it had an association

with autism pathogenesis in Thi-Qar populations.
2.Methodology:
2.1 Blood sample collection:

The diagnosed children with an autism were submitted by pediatrician (Dr. NaamaGludKazar Al-
Tamimi) manager of the Thi-Qar Center for Autism in the Disabled Hospital in Thi-Qar
province/lrag. The diagnosis of ASD was made in accordance with the standardized criteria

provided in the American Psychiatric Association's Diagnostic and Statistical Manual-IV.

Two ml peripheral blood samples were collected from 145children (95 autistic children and 50
healthy children), for both the sexes during the period from January to November 2016, in a sterile

K2EDTA tube and these blood samples were stored at -80°C until use.
2.2 DNA extraction and polymerase chain reaction (PCR) analysis:

Genomic DNA was isolated from whole blood by using kit gSYNC™ DNA Extraction Kit
100Preps Cat.N0.GS100 according to manufacturer's protocol. The quantity and quality of DNA

was checked using Nano drop technique and agarose gel electrophoresis:
2.2.1Nano drop spectrophotometer

Nano drop technology performed for masseur of DNA and reveal the potential error rate in

the sample from the standard readings of nucleic acid (DNA =~ 1.8).
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2.2.2 Agarose gel electrophoresis

Electrophoresis performed by mixing Sul from DNA with 2ul of loading dye (bromothymol
blue) and loaded into the dedicated wells, then exposed to an electric field 70V for 45-60 min.
Amplification primers for the promoter region of the 5-HTT gene that using in current study were

in table (1):

Table (1): Primers sequences used for SLC6A4 gene amplification.

Primer Sequences (5"- 3") Product Reference

F: TCCTCCGCTTTGGCGCCTCTTCC | S(469) bp | [11]

R: TGGGGGTTGCAGGGGAGATCCTG | L(512) bp

The final volume of reaction tubes is 20ul, consist of 5ul Master Mix, 1.25ul of each forward
and reverse of the primers specific for the this gene, Sul of DNA template and the volume was

completed by adding nuclease free water. The thermo cycling program of PCR was mentioned in table
).

Table (2): Program of amplification SLC6A4 gene according to [11] with modification.

Step Temperature(°C) | Time Cycle
Initial denaturatior 95 5 min 1
Denaturation 94 30 sec
Annealing 65.5 90 sec 35
Extension 72 60 sec
Final extension 72 10 min 1

e T
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The PCR products were separated by 2% agarose gel electrophoresis, and the product were
examined under the UV light spread through the gel [12].
Two different allelic fragments with the lengths of L and S alleles corresponded to 512bp and

469bp fragments, respectively were detected among the PCR products.

2.3 Statistical analysis: Statistical analysis was performed using SPSS 13.0. P<0.05 was

considered to indicate a statistically significant difference.
3. Results:
3.1Distributionchildren according to gender, age and sibling

The present study was included 145 children divided on 95autistic children involved 77males
(81%) and 18 females (19%), and 50 healthy children as control (28 males and 22 female).
Statistically, there were significant differences (P<0.05) among children according to gender

distribution, table (4).

Table (3): Distribution and percentages of autistic children

and control according to gender.

Gender Patient Control
No. % No. %

Male 77 81 28 56
Female 18 19 22 44
Total 95 100 50 100

X?=15.802, df=1, P.value =.000
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All the children whom infected with autism divided according to age as shown in table (5). The
age group of 3-5 years recorded the highest percentage (41.05%), followed by age group of 6-8 years
(35.78%), less than 3 years group (11.6%), 9-11 years (7.36%), 12-14 years (4.21%) with significant

differences (P< 0.05) between the age groups.

Table (4): Distribution and percentages of autistic children and control

according to age group.

Age group (Years)  Patients No.(%) |  ControlNo.(%)

Lessthan 3 11(11.6) 1(2)
3-5 39(41.05) 11(22)
6-8 34(35.78) 13(26)

9-11 7(7.36) 13(26)
12-14 4(4.21) 12(24)
Total 95(100) 50(100)

X?=41.543,df=4, P-value =000

To investigate genetic role in autism, disorder the autistic children distribution according to sibling,

the result showed six from 95 patients were brotherly with occurrence rate 6.3%.
3.2 (5-HTTLPR) region in SLC6A4 gene

The results of PCR assay revealed that seven patients (7.36%) gave positive results for
amplification of SLC6A4 gene by using specific primer, the bands showed in fig. (1) illuminate the
size of band which was appear in approximately 569 bp corresponding to the long allele of 5-

HTTLPR. While, band was appearing in approximately 412 bp revealed the short allele.
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Figure (1): Agarose gel electrophoresis of SLC6A4 gene amplicon on 2% agarose gel at 70
voltages for one hour, where M:DNA ladder (100bp) (150-2000bp). 1,2 ( L/L); 5 (L/S) ;

4,7,8,9 (S/S); patients : 3,6 negative control.

The genotype distribution of the 5-HTTLPR polymorphism in autistic children were L/L, L/S,
and S/S with percentage 28.57%,14.28% and 57.14% respectively. While the distribution of allele
frequency among patients were 35.71% for the L allele and 64.28% for the S allele with significant

difference (p<0.05), as presented in table (6).

The mutant patients showed significant difference with gender (p<0.05), they were 5 male

(71.42%) and 2 female (28.57%) children.

ARM2j
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Table (5): 5- HTTLPR genotype and allele frequencies

among autistic children.

Marker Autistic children %

5- HTTLPR genotype

SIS 4/7 57.14%
L/S 17 14.28%
L/L 217 28.57%

5- HTTLPR allele frequency
L 5/14 35.71%
S 9/14 64.28
5-HTTLPR: Serotonin transporter linked polymorphic region; S:

short allele ; L: long allele
4. Discussion:
4.1Distribution of autistic children according to sex, age and sibling:

In present study, the results had shown that males (81%) were more likely to had autism
symptoms than females (19%) with a prevalence ratio of 4:1 this result agree with many previous
studies [13; 14; 15], the cause for this difference is not well understood but several theories had
been suggested. Molecular evidence confirm of sex-biased genetic effects by displaying highly
significant association driven by families with only affected males, and abnormalities of the sex
chromosomes are associated with ASD as X-linked intellectual disability (XLID) as etiology of
ASD [16]. Additional, possibility of sex-differences belong to degree of genetic abnormality that

associated with autism [17]. This gave initial evidence of abnormalities and sex-specific
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differences in the brain structure of females with autism disorder [18]. Moreover, sex differences

in symptom stages may contribute to gap in identification of autism traits for both sexes [19].

In the current study, data associated with distributing of the autistic children according to
age documented that the age group 3-5 years had the highest percentage (41.05%), followed by

the age group of 6-8 years (27.05%) when compared with other groups.

Comparison the present study with other studies was difficult because varied in design and
circumstance-ascertainment strategies, but data from a Centers for Disease Control (CDC) pilot
project, suggest that progress has been made in identifying autistic children at younger ages.
Preschool-aged children identified with ASD were more likely to have an intellectual disability

than school-aged children with ASD [20].

In current study, distribution of autistic children according to sibling explain six children

were brothers with percentage 6.3%.

The risk of developing autism can now be estimated for family members and siblings were 6
to 8% [21], the danger increased about 25-fold in general population [22]. This supporting the
evidence for an increased frequency of autism among siblings and showing heritable role in
autism as etiology according to many studies that proven an average autism inheritance of 90%
[23 ; 24] indicates that autism is among the most genetic of neuropsychiatric diseases [25]. It is
now well known that the same genetic lesion can lead to different behavioral and mental
phenotypes within the same family [26]. And the possibility to infection, increased in families
have more than one autistic child, because the presence of above one older affected sibling causes

a two-fold rise in the risk of autism in the next children [27].
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4.2 Polymorphism in (5-HTTLPR) of SLC6A4 gene

In the recent study, genomic analysis for the long and short allele variants of the 5-HTTLPR
polymorphism of SLC6A4 gene showed three genotypes: L/L, L/S, and S/S with percentage
28.57%,14.28% and 57.14% respectively. Statistically, 5-HTTLPR alleles showed significantly
increased S allele in autistic children compared to controls (P < 0.05). The obtained results

indicate an association between autism and S/S genotype as a risk factor.

Despite, serotonin transporter gene polymorphism is one of the most extensively studied in
psychiatric behavioral genetics [28]. The present study considers the first study that demonstrated

a link between the 5-HTTLPR polymorphism and autism in Thi-Qar province /Irag.

The genes that involved in early neural development could contain polymorphisms or
mutations contributing to the disease development. The polymorphisms phenomenon in SLC6A4

gene consider as the striking risk of autism [29].

The role of S allele of 5-HTTLPR as a risk factor for autism supported by many studies [30;
31]. But, the absence of successful association between studies and small sizes of samples has
reduced estimation of the role that genetic variation that plays in causing autism [32]. Generally,
S allele associated with reduction of gene expression [33], anxiety-related behavior [34], hopeless

behavior [35] and enhanced neural mechanisms [36] in autistic individuals.

However, other studies support preferential transmission of the L allele [37]. Another hand,

some studies found no association of the short or long allele with autistic disorder [38; 39; 40].

The variation of genotype in current study, when compare to other studies, may belong to
differences in geographical diversity, population size, and ethnic background. Such as L/L
genotype were observed with higher rates among Caucasian. While, S/L and S/S genotypes were

higher frequencies in east populations [41]. The negative association could also be the result of a

- X W ——Y e B
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practical mistake of comparing the L/L and S/L genotypes together, with S/S genotype subgroup

allele [42].

The evidence on the interactions between genotype and phenotype variations, was found
the L/L genotype being valued as more severe on the stereotyped and repetitive motor activities
and on an aggression degree [43], and the S/L or S/S genotypes being valued as more severe on

the failure to use nonverbal communication to control social interaction [44].

In current study, application of PCR assay by using specific primer proved seven (7.36%)
from autistic children suffer mutation. This result similar to study by [45] whom were detected
de novo mutation in 7% of autistic individuals. Genomic differences that related to de novo

mutation can be detected in 7-10% of idiopathic autism individuals [46].

So that, the risk of autism could contribute to the point mutations in protein-coding regions
of gene, such as fragile X syndrome and tuberous sclerosis complex and identified metabolic

conditions [46; 47; 48].

Five from this mutant child were male 5/7 (71.42%), this gave evidence for male-biased

genetic effects at chromosomel17q that found a nearby the SLC6A4 locus [29].

The negative results were acquired in the present study could mainly be attributed to the fact
that autism is a complex difference with a multifactorial trigger. Signs of the disease in some
individuals could be due to some environmental factors during their embryogenesis or during
their development. Patient samples also reflect on difference in selection of patients and

etiological heterogeneity.

As well as, the gene-environment interaction between 5-HTTLPR and exposure to
environmental difficulty were involved [49], and increased activity of genotypes are associated

with environmental interference [50].
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A series of studies have shown that the 5-HTTLPR consistently interacts with mistreatment

in the childhood and medical disorder to believe depression [51].

5. Conclusions:

The results revealed that seven patients (7.36%) gave positive results for amplification of
SLC6A4. The Significant differences in the distribution of allele frequency among patients were
35.71% for the L allele and 64.28% for the S allele (p<0.05). The mutant patients showed
significant difference with gender (p<0.05), they were 5 males (71.42%) and 2 females (28.57%)
children. The results suggest that patients with autism carrying the homozygous S/S genotype

may be susceptible to autism symptoms.

List of abbreviation

Abbreviation Meaning
5-HTT Serotonin transporter
5-HTTLPR Transporter linked polymorphic region
DNA Deoxi ribonuclelotid nucleic acid
L Long allele
PCR polymerase chain reaction
S Short allele
Ultra violet UV light
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ABSTRACT

This study reports the prevalence of Toxoplasma gondii (T.gondii), Rubella virus,
Cytomegalovirus (CMV), and Herpes simplex virus (HSV), infections in 1500 serum samples from
women with Bad Obstetric History (BOH) like abortion and dead fetuses from Mosul and Baghdad
hospitals. These Samples taken as serum, to used it in ELISA (IgM ,1gG) , EUROLINE
immunoblot (IgM, 1gG) and the indirect immunofluorescence test for BIOCHIPs TORCH-Profile
IgG to detect the presence of the TORCH agents, for two years. Three hundred positive samples
demonstrating the presence of immunoglobulin IgM and 1gG antibodies using ELISA test. IgM
antibodies were positive in 44 patients (14.7%) T.gondii, 146 (48.7%) CMV, 37 (12.3%) Rubella,
and 177 (59%) HSV Il and IgG antibodies were positive in 75 patients (25%) T.gondii, 189 (63%)
for CMV, 60 (20%) Rubella, and 232 (77.3%) HSV II.

We were selected 30 samples from the 300 which had been shown the presence of IgM
antibodies in ELISA Kits, to used it in EUROLINE immunoblot. IgM antibodies were positive in
2 patients (6.7%) for CMV, Rubella & HSV | and Nil for T.gondii and HSV 1. IgG antibodies
were positive in 4 patients (13.3%) for T.gondii, 29 (96.7%) CMV and HSV 1, 28 (93.3%) Rubella,
2 (6.7%) HSV Il. Also 45 samples were selected from the 300 samples were used in the indirect
immunofluorescence test for BIOCHIPs TORCH-Profile IgG positive in 21 patients (46.7%)
T.gondii, 45 (100 %) CMV, 31(68.9%) Rubella and 44 (97.8%) HSV I and II.

Keywords: TORCH Infections, ELISA for TORCH , Immunoblot for TORCH , Indirect
immunofluorescence test for TORCH .
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1- INTRODUCTION

Infections known to produce congenital defects have been described with the acronym
TORCH (T.gondii, Others, Rubella, Cytomegalovirus Herpes). The "others" category has rapidly
expanded to include several viruses known to cause neonatal disease. Traditionally, only viral
infections of concern during pregnancy were those caused by Rubella virus, CMV, and Herpes
simplex virus (HSV). Other viruses now known to cause congenital infections include parvovirus
B19 (B19V), Varicella-Zoster virus (VZV), West Nile virus, Measles virus, Enteroviruses,

Adenovirus, Human Immunodeficiency Virus (HIV), and Zika Virus [1].

Perinatal outcomes from viral infections during pregnancy can range from no effect to
pregnancy loss by spontaneous abortion to fetal infection with resulting congenital viral
syndromes. Prenatal care currently holds no true standard for antenatal management of viral
infections during pregnancy, aside from those as TORCH agents, and while these guidelines allow
for a diagnosis of infection, no treatment or preventative strategy is available to prevent adverse
pregnancy outcomes [2]. The antibodies produced immediately after invasion of a foreign
substance can inform on primary infection, reinfection or a reactivation state. Therefore, measuring

the level of Immunoglobulins is a widely considered approach for the diagnosis of viral infections

[3].

Automated immunoassay-based methods are among the most frequently used for testing
and are effective because of the high specificity and binding affinity between antigen and antibody.
Therefore, the principle of the test relies in the formation of an immuno-complex between antibody
present in the patient sample and synthetic antigen present in the reagent or vice versa, to generate
a measurable signal [4]. ELISA provides highly reproducible, quantitative data that makes it an

advantageous biotechnological tool in scientific research and clinical diagnosis [5].

- X W ——Y e B
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Western blotting or immunoblotting refers to the separation of proteins by polyacrylamide
gel electrophoresis (PAGE) based on size, their subsequent transfer and immobilization to a
membrane support, and their selective detection using an antibody-mediated reporter system, This
technique is routinely used to qualitatively identify a specific protein from a complex biological
sample and provide information about, molecular weight [6].Immunofluorescent test for
recognition the Fc fragment of antibodies in patient sera. Known antigen was added to the test
serum of unknown antibody content. Binding of the fluorescent- tagged antibodies are visualized
through fluorescence microscopy. Fluorescing aggregates or cells indicate that the Fabs have

complexed with the microbe- specific antibodies in the test serum [7].

The aim of this study was to evaluate the incidence of TORCH agents by serological
comparison ELISA, EUROLINE Immunoblot test and indirect immunofluorescence test for
BIOCHIPs, in pregnant women at risk of threats or have embryos suffer from congenital defect in

Irag.
2- Methodology

Three hundred positive serum samples for TORCH out of 1500 samples from pregnant
women were collected from Mosul and Baghdad hospitals for two year. Three hospitals in Mosul
City: AL-Salam Teaching Hospital, Al Khansaa Teaching Hospital for Maternity & Children and
Al- Batool Hospital for Gynaecology & Obstetrics and Three hospitals in Baghdad City: Al
Alwaiya Maternity Teaching Hospital, Al-Kademia Hospital for Children, AlYarmuk Teaching
Hospital. These Samples were taken as serum, used in ELISA (IgM,lgG), EUROLINE immunoblot
(1gM, 1gG) and the indirect immunofluorescence test for BIOCHIPs TORCH-Profile IgG to detect

the presence of the TORCH agents.
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Enzyme Immunoassay IgM, 1gG for TORCH (Toxoplasma gondii, Rubella, CMV, HSV)

Purified TORCH antigen is coated on the surface of microwells according to manufacturer
procedure from BioCheck,Inc , Germany. Diluted patients’ serum were added to the wells,
Horseradish Peroxidase Enzyme conjugate (HRP-conjugate) is added, which binds to the
antibody-antigen complex. Excess HRP-conjugate is washed off and a solution of 3,3'5,5'-
Tetramethylbenzidine (TMB) Reagent is added. The enzyme conjugate catalytic reaction is
stopped at a specific time for 10 Sec. The intensity of the color enerated is proportional to the
amount of IgM or 1gG -specific antibodies in the samples. The results were observed by a

microwell reader compared in a parallel manner with calibrator and controls.
Antibodies against TORCH antigens (IgM or 1gG) using TORCH Profile EUROLINE

The EUROLINE test Kit according to manufacturer procedure from EUROIMMUN,
Germany, provides a qualitative in-vitro-assay for human antibodies of the IgM or 1gG class to
five different TORCH antigens. In the first reaction step, diluted patient samples were incubated
with the immunoblot strips. In the case of positive samples, the specific IgM or IgG antibodies
(also 1gA) will bind to the corresponding antigenic site. To detect the bound antibodies, a second
incubation was carried out using an enzyme-labelled antihuman IgM or IgG (enzyme conjugate)

catalyzing a colour reaction depending manufactures instructions.

Detection of TORCH IgG antibody using indirect immunofluorescence test (EUROIMMUN
BIOCHIP Mosaic)

This test kit according to manufacturer procedure from EUROIMMUN, Germany was
designed exclusively for in vitro determination of human antibodies in serum or plasma. The
determination can be performed qualitatively or quantitatively. Combinations of different
substrates are incubated with diluted patient samples. If the reaction is positive, Specific antibodies

- lzpa M 8
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of classes IgA, 1gG and IgM attached and were stained with fluorescein-labelled anti-human
antibodies and made visible with a fluorescent microscopy.

The TITERPLANE Technique was developed by EUROIMMUN to standardize immunological
analyses according to manufacturer procedure from EUROIMMUN, Germany for

(EUROIMMUN BIOCHIP Mosaic).

3- Results

The current study showed out of 300 serum samples of BOH at ages groups (Under 20, 20-
29, 30-39 and Above 39) years in ELISA compared with TORCH Profile EUROLINE
(Immunoblot) and indirect immunofluorescence test (EUROIMMUN Biochip) in the same age
groups and the rate of infections for ELISA IgM and IgG were (59%,77.3%) for HSV,
(48.7%,63%) for CMV, (14.7%,25%) for T.gondii and (12.3%,20%) for Rubella respectively. The
rate of infections for TORCH Profile IgM and IgG EUROLINE were (6.7%,95.7%) for HSV |,
(zero %,6.7%) HSV I, (6.7%,96.7%) CMV, (zero%, 13.3%) T.gondii and (6.7%, 93.3%) for

Rubella respectively.

Overall seropositivity for IgM antibodies against T. gondii, Rubella, CMV, and HSV for
either a single organism or in combination, in the present study, Seropositivity for T. gondii was
found to be 14.7% (n=44), CMV 48.7% (n=146), Rubella 12.3% (n=37) and 59% (n=177) were

seropositive for combined HSV Il infections (Table 1). On the whole, highest seropositivity (63%)

was seen in the age group of (20-29) years and the mean age was (26+6.1).
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Table (1): Prevalence of Mixed Etiology of TORCH Infection IgM According to the age groups

(Years) by ELISA.

Under 20 29 3 3 2 4 |5 5|1 5 8 | 5

20-29 189 | 3 | 1 9 [12|15]16| 16 |34 | 5| 2 8 |17 19|20 | 18 |40 |15

30-39 69 3 6 2 110 5 7 |25 2 3|16 |2 9 |18

Above 39 13 2 | 2 2 4 | 5

300 | 3 | 4| 18 |19|27|23| 23 |63 |10| 2 | 10 |25 |28 |22 | 32 | 70|25

Total Sum 44 146 37 177

% 14.7 48.7 12.3 59

While the seropositivity for IgG antibodies against T. gondii, Rubella, CMV, and HSV for
either a single organism or in combination, Seropositivity for T. gondii was found to be 25%
(n=75), CMV 63% (n=189), Rubella 20% (n=60) and 77.3% (n=232) were seropositive for
combined HSV Il infections (Table 2). overall, highest seropositivity (63%) was seen in the age

group of (20-29) years and the mean age was (26+6.1).

ARM2j
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Table (2): Prevalence of Mixed Etiology of TORCH Infection IgG According to the age groups

(Years) by ELISA.

Under

29 5 4 2 715 811 7 |10 5
20

20-29 | 189 | 5 | 4 | 11 |15 |18 |21 | 19 |42| 7 | 6 | 12 |19 |23 29| 24 |52 |15

30-39 | 69 5111 | 9 (13| 7 | 13 | 33 8 7 (117 | 12 |23
Above

13 6 | 2 2 6 | 5
39

300 | 5|9 27 |[3433(30| 32 |82 |12| 6 | 20 |34 |37 36| 43 |91 |25

Total | Sum 75 189 60 232

% 25 63 20 77.3

While the antibodies against TORCH antigens (IgM or IgG) test instructions for TORCH
Profile EUROLINE evaluation of incubated test strips, we were generally recommend using the
EUROLIineScan software. After we stopped the reaction using deionized, we were placed the
incubated test strips onto the adhesive foil of the green work protocol using a pair of tweezers. The
position of the test strips can be corrected while they were wet. As soon as all test strips had been
placed onto the protocol, they should be pressed hard using filter paper and left to air-dry. After
were dried, the test strips were stuck to the adhesive foil. The dry test strips are then scanned using

a flatbed scanner (EUROIMMUN AG) or (any Scanner read it) and evaluated with

EUROLIneScan. The code for entering the test into EUROLIneScan was, T.O.R.C.H.IgM. or

ARM2j
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T.0.R.C.H.IgG. There was a control band on the strips. The incubation was performed correctly

if a strong color reaction was visible on this control band.

The seropositivity for IgM antibodies in TORCH profile EUROLINE against ~ T. gondii,
Rubella, CMV, and HSV for either a single organism or in combination, seropositivity negative
for T. gondii and HSV II, CMV, Rubella and HSV | 6.7% (n=2) Table 3. While overall
seropositivity (6.7%) was seen in the age group of (under 20, 20 —29 & 30-39) years and the mean

age was (26+5.9).

Table (3): TORCH profile IgM EUROLINE According to the age groups (Years)

Under 20 2 2
20-29 18 2
30-39 10 2
Above 39
30 Zero 2 2 2 Zero
Total
% Zero 6.7 6.7 6.7 Zero

ARM2j
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Table 4 Explains the seropositivity for 1gG antibodies in TORCH profile EUROLINE
against T. gondii, Rubella, CMV, and HSV for either a single organism or in combination,
Seropositivity for T. gondii was found to be 13.3% (n=4), CMV & HSV 1 96.7% (n=29), Rubella
93.3% (n=28) and 6.7% (n=2) were seropositive for combined HSV Il infections. overall, highest

seropositivity (63.3%) was seen in the age group of 20—29 years and the mean age was (26+5.4).

Table (4): TORCH profile IgG EUROLINE According to the age groups (Years)

Under

3 211 211 211
20
20 -

19|12 (1|21 7 |12 211 7 |11 211 7 |12 111
29
30 -

8 2 111 2 111 2 111
39
Above

Zero
39

30|12 (1{4|1|8 |15/1(4|1| 8 |14/1|4 (1|8 |15]/1| 1 |1

Total |Sum 4 29 28 29 2

% 13.3 96.7 93.3 96.7 6.7

ARM2j
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(Table 5) Explain the seropositivity for 1gG of the indirect immunofluorescence test
antibodies in TORCH profile EUROLINE for either a single organism or in combination,
Seropositivity for T. gondii was found to be 46.7% (n=21), CMV 100% (n=45), Rubella 68.9%
(n=31) and 97.8% (n=44) were seropositive for combined HSV Il infections (Table 5). On the
whole, highest seropositivity (62.2%) was seen in the age group of 2029 years and the mean age

was (23£5.6).

All results of TORCH-Profile Instructions for the indirect immunofluorescent test BIOCHIP

Mosaic Test were show in figure 9.

Table (5): TORCH Profile IgG Of the Indirect Immunofluorescence test According to the age

groups (Years) According to age (Years)

Under

20

20-29, 28 |3 |12 |8|5|3|5 |14/1/3|1| 4 (10|/1|5|2| 5 |14|1

30-39 11 | 2 1123 |1| 3 |4 3113 |2 311 3 |4
Above

2 111 111
39

45 15|13 (128 (4| 8 |22|3|6|2| 7 (14|28 |3| 8 |22|3

Total |Sum 21 45 31 44

% 46.7 100 68.9 97.8

ARM2j
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Figure (9): TORCH-Profile Instructions for the indirect immunofluorescent test (BIOCHIP Mosaic
Test).  a: Positive Control b: TORCH Infection (T= T. gondii, C= CMV, R= Rubella, H= HSV

1&I1)

4- Discussions

The current study showed out of 300 serum samples of BOH at ages groups (Under 20, 20-
29, 30-39 and Above 39) years in ELISA compared with TORCH Profile EUROLINE
(Immunoblot) and indirect immunofluorescence test (EUROIMMUN BIOCHIP Mosaic Test).

In the present study, seroprevalence of TORCH IgM& IgG infections in pregnant women
at BOH from congenital defect were found to be high percentage was CMV & HSV which
contrasting with the seroprevalence reported by Kumari and other 2018 [8]. which show high

percentage in T.gondii & Rubella. However, Sadik and other 2012 [9] reported conformed high

| s {I0}— )
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prevalence of IgM in CMV & HSV and contrasted in 1gG, and the study contrasted that the high
percentage infection present in O* blood group that which contrasted Franchini and other 2016
[10] indicated that the ABO blood type not only plays a role in transfusion and transplantation
medicine, but is implicated in the pathogenesis of a kaleidoscope of human disorders, The results
of this systematic review support for the first time the existence of a consistent influence of ABO
status on the risk of developing preeclampsia. Specifically, women with a non-O blood type were
found to have a moderately increased risk of this condition compared with the risk in those with
O blood type. The systematic analysis of the literature data also suggests that non-O pregnant
women have an increased incidence of Venous ThromboEmbolism (VTE) compared with that in
pregnant women with O blood type. Less evidence is available for the association with other
adverse pregnancy outcomes, reflecting the paucity of published clinical data. Thus, further
prospective studies including large populations of patients are warranted to assess the role of ABO
blood group in identifying women at risk of developing pre-eclampsia or other pregnancy-related
complications. Experimental investigations are also needed to unravel the underlying pathogenic
mechanisms of these interactions [8,9,10].

Seroprevalence of TORCH infections was more common in (21-30) years age group
analogous with a study of many research probably because this is the most common childbearing
age group and that which confirm by Poudyal and other 2018 [11] which they reported that the
age of women ranged from (21-30) were (57.7%) that the sane in our study, more that the
percentage of their in CMV and HSV of both IgM & 1gG is the same higher results compare with
T.gondii and Rubella under study [11,12].

Infection with one of the TORCH pathogens contracted during pregnancy may be passed
through placenta to the fetus affecting the fetus and newborn potentially causing serious birth
defects. Asymptomatic infants may develop abnormalities later in life, The infections caused by

TORCH organisms are grouped together because they all result in serious birth defects when

{10}—-
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transmitted from an infected mother to her foetus during pregnancy [9,13]. Maternal infections
play a critical role in pregnancy wastage and their occurrence in patients with BOH or complicated
pregnancy is a significant risk factor,These infections cause fetal and neonatal mortality and an
important contributor to early and later childhood morbidity [13]. Previous history of pregnancy
wastage and the serological reactions for TORCH infections during current pregnancy must be
considered while managing BOH cases to reduce the adverse foetal outcome [8,13].

This study was brought to light that the important of serological tests to determined the
type of infections if a short-term infection is an acute infection or a long-term infection is a chronic
infection. Infections can be further classified by causative agent (bacterial, viral, fungal, parasitic),
and by the presence or absence of systemic symptoms [14].

BOH implies previous unfavorable fetal outcome in terms of two or more consecutive
spontaneous abortions, history of intrauterine fetal death, intrauterine growth retardation, stillbirth,
early neonatal death and /or congenital anomalies. Cause of BOH may be genetic, hormonal,
abnormal maternal immune response, and maternal infection. Primary infections caused by
TORCH is the major cause of BOH abortion [8,15]. The prevalence of these infections varies from
one geographical area to another. These maternal infections are initially unapparent or

asymptomatic and thus, were difficult to diagnose on clinical grounds [16].

The conventional single serum assays do not make a clear distinction between a recent
primary and chronic infection. The tendency of specific IgM to persist for a long time even at high
levels has been verified in several studies. After, introduction in serodiagnosis of Toxoplasma-
associated infections, the measurement of 1gG avidity has proved to be a highly-useful procedure,

especially in combination with conventional serological assays [17,18].

Viral infections in pregnancy are major causes of maternal and fetal morbidity and

mortality. Infections can develop in the neonate transplacentally, perinatally (from vaginal

- lapn 8
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secretions or blood), or post-natally (from breast milk or other sources). The clinical manifestations
of neonatal infections vary depending on the viral agent and gestational age at exposure. The risk
of infection is usually inversely related to gestational age at acquisition, some resulting in a

congenital malformation syndrome [19].

Varies rates of seropositive of TORCH Abs using different serological tests had been
reported among different age groups in Irag and in some of them high rate were reported. This

might be due to sample size, method of calculate, residency, age and type of test or other factors.

5- Conclusion:

It was evident that among the TORCH pathogens CMV and HSV to larger extent in compared
with Toxoplasma and Rubella virus. All cases of BOH should be routinely screened for TORCH
by ELISA test for early diagnosis so that appropriate intervention at early stages can help in proper
management of these cases. EUROLINE immunoblot test can be used effectively to determined
IgM and IgG in BOH samples. But the indirect immunofluorescence test can be used for IgG

determination only.

6-List of Abbreviation
Toxoplasma gondii (T.gondii), Cytomegalovirus (CMV) , Herpes simplex virus (HSV) , Bad

Obstetric History (BOH) .
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