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The contribution of the organizational structure
to achieving institutional excellence:

A field study on the Sudanese Electricity Distribution Company
Shendi locality (2022-2023AD)
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Abstract:

The study aimed to find out the contribution of the organizational structure
in achieving institutional excellence, a field study of the Sudanese Electricity
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Distribution Company, Shendi locality. The problem of the study was to
what extent the organizational structure contributes to achieving institutional
excellence? The study assumed the existence of a statistically significant
relationship between organizational structure and institutional excellence.
The study followed the descriptive analytical approach and the case study
approach. The questionnaire was relied upon as a tool for collecting study
data. The study reached a set of results, including: that clearly distributing
tasks and activities helps in achieving institutional excellence and that the
organizational structure helps in controlling resources in an effective manner.
The study recommended the need to take into account clarity when distributing
tasks and activities. The study also recommended the need to benefit from
the organizational structure in controlling and distributing resources in an
effective manner.
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The impact of strategic vigilance in achieving
sustainable competitive advantage
(A case study on the banking sector in Khartoum State)

Ali Abd Allah Alhakem
Mohammed Esam Awad

Abstract:
The study aimed to find out the impact of strategic vigilance in achieving
sustainable competitive advantage. The problem of the study was to know
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the relationship between strategic vigilance and competitive advantage in the
banking sector, Khartoum state? A questionnaire was designed to collect data,
raw data from a non-probability sample (soft), where (250) questionnaires were
distributed, (218) questionnaires were retrieved, of which (15) were not valid
for analysis, so that the number of valid questionnaires for analysis became
(203), With a response rate of 87.2%, the study found a set of results, the most
important of which are: the existence of an impact of strategic vigilance on
the sustainable competitive advantage, and based on these results, the study
recommended the need to emphasize the importance of strategic vigilance,
and the need for all banking sector institutions to cooperate in developing a
clear strategy that contributes to enhancing strategic vigilance and advantage
Sustainable competitiveness and sustainable competitive advantage in
banking sector institutions.

Keywords: strategic vigilance, technological vigilance, competitive vigilance,
commercial vigilance, sustainable competitive advantage.
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Women Role in Peace Building
in Conflict Area

Dr. Ali El sadig Elkhalifa
Abstract:

The study aimed to know the Women Role in Peace Building in Conflict Area
to focus on her effective vital role in spreading peace culture, implementing
peace requires rejecting violence adopting and spreading peace culture which
based on understanding accepting differences respecting human dignity and
not resorting to violence as a way-out to solve conflicts, woman role in the
family is raising children, it’s one of the most essential woman roles, as she
will plant in the children’s and adolescent’s sole the peace , love, forgiveness
and brotherhood values, rejecting hate , violence and fighting, as in its turn
will be reflected on all society. Study problem formulated in, conflicts and
wars will work to destroy and shred the social fabric, as women are the most
effected by those conflicts they will be subjected to many violations like
rape , abducting, torture , killing and forced resettlement, beside losing their
supports and shelter. Researcher adopted the descriptive analytical method,
researcher relied on analyzing the disputes and conflicts that occur in society
and the extent of their impact on women, as well as the role of women in
ending these conflicts, which are considered an integral part of them and how
they fortify society, as well as studying, analyzing and describing their roles
in the peace building process, the study achieved many results as: family
represents a framework for the system of values that shape the individual’s
awareness and his reality, this framework must be balanced in thought and
practice to create a healthy and balanced personality, the most important
role of women is raising children, women play an important role in ending
conflicts and building peace, so they must participate in every efforts to

implement peace.
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The research recommended that the process of spreading the culture of peace
begin from childhood and include a system of values included in social and
educational programs, working to enhance the role of women in building
peace by preserving their rights because this will contribute effectively
and fundamentally to their carrying out their inherent role in building and
developing society away from Psychological deviation and intellectual
disorder, and this in turn will contribute to ending the culture of violence and
conflicts in society. Finally, the conclusion and list of references.

key words: Women , Peace Building, conflict.
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The concept of renewal and its regulations,
along with intertwined concepts such as:

(Endeavor, Revival, Enlightenment, Resurgence)

Dr. Mohammed Alrasheed Saeid

Abstract:

The study addresses the concept of renewal and its regulations, along with
intertwined concepts. This paper is divided into main headings branching
into subheadings and a conclusion.The study aimed to understand the
concept of renewal and its regulations, as well as comprehend the related
concepts surrounding renewal. I adopted a descriptive-analytical-inductive
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methodology, which involves analyzing and studying the issue and tracking
scholars’ opinions.The study began with a main title discussing the concept
of renewal, its regulations, and types. It included defining the intertwined
concepts such as endeavor, revival, enlightenment, and resurgence. The study
concluded with a brief presentation of the main recommendations and a list of
sources and references.In conclusion, this study is a human endeavor, subject
to error. Any success and correctness in it are from God, while any mistakes
are from myself and Sata.

Keywrds: Renewa , Diligence, Enlightenment , Biology Resurrection
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The Role of Environmental Accounting in
Achieving the Sustainable Development Goals
in Industrial Companies in Khartoum State
2022AD
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Dr. Omer Bashir Hassan Ahmed

Abstract:

The study aims to identify the role of environmental accounting in achieving
the sustainable development goals in industrial companies.The problem
of the study was that the current information provided by accounting
to society in its annual financial statements is no longer sufficient for the
purposes of preserving the environment and achieving the sustainable
development goals.This requires accountants to constantly pay attention to
the potential economics and benefits that can be achieved through building
a comprehensive framework for environmental accounting. That stems from
the use of accountants for environmental accounting techniques and using
its information in rationalizing corporate management decisions affecting the
environment. The problem can be formulated through the following question
:Is there a statistically significant relationship between environmental
accounting and achieving sustainable development goals ?The researchers
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used the deductive method to identify the study axes and develop hypotheses
, the historical method to track Previous studies related to the subject of the
study and the descriptive analytical method using the case study to find out the
role of environmental accounting in achieving the sustainable development
goals .The population consists of employees in financial positions and general
managers in industrial companies in Khartoum state, which number (356)
individuals.The study has reached several results, the most important of
which are: the use of environmental accounting helps in achieving economic
development goals.The use of environmental accounting helps in achieving
social development goals.And the use of environmental accounting helps in
achieving environmental development goals, so the use of environmental
accounting helps in achieving sustainable development goals .The study
recommends that, the most important of which are the following : The need for
the commitment and support of senior management in industrial companies
in Khartoum state to provide all the requirements for the application of
environmental accounting because of its impact on the level of financial.
Administrative, social and environmental performance, which is reflected in
the goals of sustainable development (economic, social, environmental).

Keywords: environmental accounting, sustainable development,
environmental dimension, economic dimension, social dimension
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The impact of strategic objectives in the
Institutional performance

(An applied Study on Al-Razi National University
Republic of Yemen through the period 2012-2022AD)

A. Mohammed Mohammed Abdullah
Dr.Elhadi Suliman Ishag
Abstract:

The title of this study was: (The Impact of Strategic objectives on Institutional
Performance, An Applied Study on Al-Razi National University - Republic
of Yemen-Sana’a), through the period 2012-2022, the main research problem
has been identified in the following question: What is the impact of strategic
objectives on institutional performance, as seen by the sample members in
the research community (Al-Razi University).The main objectives of the
research were to identify the impact of strategic objectives on institutional
performance, and to see the reality of strategic planning and institutional
performance of Al-Razi Private University in Sana’a. The researcher adapted
the analytical descriptive approach and adopted a main instrument, which
is the questionnaire , As for the hypotheses of the research, they were
two hypotheses, are; The There is a relationship between the strategic
objectives and institutional performance in the research community (Al-
Razi University) , There are statistically significant differences from the
point of view of the sample in question regarding strategic objectives and
institutional performance in the research community (Al-Razi University),
attributed to (gender, age, educational qualification, job title, number of years
of experience) , and the most important results are : the existence of an impact
of strategic objectives on institutional performance.The researcher presented
a number of recommendations, the most important of which are:The need to
develop plans for continuous and balanced improvement and development of
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the university, Developing the strategic planning skills of the committees and
work teams concerned with the planning process .

Keywords : strategic planning, strategic objectives, Institutional Performance.
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Abstract:

This research dealt with studying some of the optical properties of the titanium
Oxide compound doped with lead oxide. This study was conducted in the
laboratories of the Laser Department, Faculty of Science and Technology,
Al-Neelain University, Sudan, during 2022. The study aimed to know the
titanium Oxide compound doped with lead oxide and to study some of its
optical properties (absorption, transmittance, reflection coefficient, absorption
coefficient and the extinction coefficient), five samples were prepared : With
different concentrations of titanium Oxide compound doped with lead oxide
based on the following equation: , an ultraviolet spectrometer was used to find
the optical properties. The samples were analyzed using the American program
Organ, version 8.6, for calculations and statistical analyses. The study found
the following results: For the five samples, the rapid increase in absorption at
wavelengths of 290 nm was found to have across-photon energy of 4.28 ev.
The effect of the molar percentage of (Pb, ) on the absorbance value led to an
increase in the absorbance value of (Pb, ), while in transmittance we notice

a rapid decrease in transmission at wavelengths of 290 nm. The effect of the

167 02024 guig - 1445 dxall ga - ggillillg golill aaall - digiw gyy doAno drale :pjldll dlao



Studying some Optical Properties of Titanium Oxide Compound doped with Lead Oxide by using an Ultraviolet Spectrometer

molar percentage of (Pb, ) on the transfer value was incomplete for (Pb,_ ) on
the decrease in the transfer value, While we find in the reflection coefficient
that the maximum reflection is observed in the range (250 to 330) nm for
all samples in this range, the samples are mirror, then it decreases beyond
330 nm, and we find the absorption coefficient obtained that the value of o =
0.459 x 10° cm™ for the sample. (Ti,, Pb , O,) in the ultraviolet region (290
nm). As for the (Ti , Pb , O,) sample, which is equal to 0.257 x 10° cm',
this means that the transition must correspond to a non-electronic transition.
Direct transfer, and the characteristics of this state are important because it
is responsible for electrical conduction, The extinction coefficient (K) was
obtained at the wavelength (290 nm) based on the sample processing method,
where the value of (K) at 290 nm for the sample ratio (Ti, Pb,, O,) was
equal to 1.08 x10° cm”', while for the other sample (Ti , Pb,, O,) vibrates
at a certain wavelength equal to 6.05 x10* cm™, The effect of (Pb 1-x) on
the extinction coefficient (Pb 1-x) was increased and then the extinction
coefficient (k) was increased, This study recommends further investigation of

the optical properties of different compounds.

Key words: titanium Oxide, lead oxide, absorption, transmittance, reflection

coefficient, absorption coefficient and the extinction coefficient.
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1. Introduction:
1.1. Titanium:

Titanium is a chemical element with the symbol Ti and an atomic number of
22. It belongs to the d-level elements and is located at the top of the fourth
group elements in the periodic table. It is a transition metal. Titanium is a
shiny, silver- coloured metal. It is light, durable and resistant to corrosion
even in extreme conditions, such as in sea water, aqua regia and chlorine, for

example.

William Greg or discovered this element at a site in the British county of
Cornwall, and Martin Clap rot named it “titanium,” after the Titan, a race of
gods according to Greek mythology. Titanium is found in a group of minerals,
especially rutile and ilmenite, which are widespread in the Earth’s crust and
the Earth’s lithosphere. Titanium is extracted from its ores using the Kroll
and Hunter processes. Titanium has a number of chemical compounds, the
most famous of which is titanium dioxide, which is widely used in various

applications, such as the manufacture of white clay.

Titanium can be alloyed with a number of other metals, such as iron,
aluminum, vanadium and molybdenum, for example. Titanium alloys have a
large number of important applications in various fields, such as the aviation
and space industry, the chemical and military industries, and the automotive

industry, as well as in the medical field, especially in the field of prosthetics

and bone implants.
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The discovery of titanium dates back to the year 1791, when the cleric and
amateur geologist William Greg or [ 1] found the inclusion of this metal within
a mineral sample from the British county of Cornwall. The scientist Greg was
able to distinguish the presence of a new element in the mineral ilmenite,[2]
when he found the ash. In this sample, notice that it is attracted to the magnet.
By conducting additional analysis, Greg or confirmed the presence of two
metal oxides. He was able to distinguish one of them, which was iron oxide.
As for the other white oxide, he could not attribute it to a known metal at
that time. So he began to write to the Royal Society. Geological Survey in
Cornwall in addition to a German scientific journal specializing in chemistry
[2,3.,4].

After that, and in a similar historical period, Franz Joseph Miiller von
Reichenstein was able to obtain a substance similar to the oxide, but he was
unable to determine its composition [2]. Then in the year 1795, independently,
Martin Klaprot [4] was able to obtain the oxide In a sample of rutile brought
from Central Europe, confirming the discovery of the new element, which

was called “titanium.” [5].
1.2. Lead:

Lead is a chemical element with the symbol Pb and an atomic number of 82.1t
is located in the periodic table within the carbon group (group fourteen; it is
also the fourth group according to the numbering of the main groups). Lead
is a heavy metal with a high density. It is normally found in a bluish-silver
color, which quickly loses its luster to a dark gray color when exposed to air.
Lead is included in the composition of a number of alloys, and it is also a soft,
malleable metal that can be drawn and malleable. It is also a stable metal, and
three of its isotopes are at the end of the decay chain of radioactive heavy

elements.
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Lead is chemically classified as a post-transition metal (weak metal), and this
characteristic is evident in its oscillatory nature. Lead and its oxide react with
acids and bases. There is also a difference in the character of its chemical
compounds depending on the oxidation state. Lead(Il) compounds have an
ionic character, while lead quaternary compounds have a predominantly

covalent character, as is the case with organic lead compounds.

Lead is one of the oldest metals used in human history. In addition to arsenic
and antimony, it was one of the metals that were experimented with in the
First Bronze Age in order to prepare bronze, until tin was discovered. Pieces
of metallic lead dating back to about 7000 BC were found in the Anatolian
region near CatalhOyiik, and they represent the oldest historical finds that
were processed by smelting. At that time, lead had no known application due
to its softness and dull appearance [8]. This was the main factor The spread

of its extraction is its accompaniment to silver in ores in the earth’s crust[9].

The Egyptians used lead in cosmetics, an application that later spread to the
ancient Greeks and other civilizations. [10] In addition, it is likely that the
ancient Egyptians also used lead in weighing fishing nets, in the manufacture
of glass and glazed enamel, as well as in the manufacture of Ornamental
purposes: Several civilizations in the Fertile Crescent region used lead in a
number of different applications, such as its use in writing, minting currency,
and as building materials. [9] As for the Near East, the ancient Chinese used
lead as a means of birth control[10] as well as in minting coins;[11] In contrast,
lead was used in the manufacture of amulets in the Indus Valley and Central

American civilizations[9] while the peoples of Eastern and Southern Africa |

used it to pull wires [12].
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2. Theoretical background:
2.1. Optical Properties:
2.1.1. Absorbance:

“Absorbance is the logarithm of the ratio of incident rays to the radiant
energy transmitted through a sample (excluding effects on cell walls).”’[13]
Alternatively, for samples that scatter light, absorbance can be defined as “the
negative logarithm of one minus the absorption coefficient, “as measured on
the uniform sample”[14]. This term is used in many technical fields to define
the results of an experimental measurement. While the term has its origins
in quantifying the light absorption coefficient, it is often intertwined with
measuring the amount of light that is “lost” to a system Detector through
other mechanisms. These uses of the term refer to the logarithm of the ratio
of the amount of light falling on a sample or material to that which is detected

after the light interacts with the sample.

The term absorption coefficient refers to the physical process of absorbing
light, while absorption coefficient does not always measure only the amount
of absorption; It may measure attenuation (of transmitted radiant energy)
resulting from absorption, as well as reflection, scattering, and other physical
processes. Sometimes the term “attenuation” or “empirical absorption” is
used to emphasize the loss of radiation from the beam by processes other than
absorption, while the term “internal absorption” is used to confirm that the
necessary corrections have been made to eliminate the effects of radiation and

phenomena other than absorption.[15] ].
2.1.2. Transmittance:

Transmittance is the passage of a portion of the incident light ray with a specific
wavelength through the sample. This occurs if the sample is transparent, and

usually a portion of it is lost in the material sample due to its absorption
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in the sample. It gradually weakens, and the portion that was not absorbed
comes out of the sample. This is why the concept of transmittance is linked
to the concept of absorption, and absorption [16] is the sample’s absorption
of a portion of the incident light beam at a specific wavelength. The terms
“visible transmittance” and “visible absorption” may also be mentioned,

which express specific parts of the spectrum in the so-called visible spectrum.

This phenomenon also occurs in the permeability of seawater to light. The
intensity of light decreases as depth in the water increases - due to the water
gradually absorbing light. Even to deep depths, the water is completely dark

and the sun’s rays do not reach it.
2.1.3. Reflection:

Light is reflected either specular (mirror-like) or diffuse (retains energy, but
loses image), depending on the nature of the brightness. In specular reflection,
the reflected waves depend on the choice of coordinate origin, but the relative
phase between the s and p polarizations (TE and TM) is determined by the
properties of the media and the surface between them.[17] .

When light strikes the surface of a (non-metallic) material, it bounces in all
directions due to multiple reflections resulting from microscopic irregularities
within the material in question (such as a polycrystalline material, or cell
boundaries or fibers in an organic material). Thus, the “image” is not formed.
This is called diffuse reflection. The exact form of the reflection depends
on the structure of the material. A common model of diffuse reflection is
Lambertian reflection, in which light is reflected with the same luminance
(in photometry) or radiance (in radiometry) in all directions, as physically
defined by Lambert’s law.

We find that the light sent by most objects we see to our eyes is due to diffuse

reflection from the surface, so this is our primary mechanism for physical

observation [18].

02024 guig - 1445 dxall ga - ggillillg golill aaall - digiw gyy GoAao dralc :pjldll dlao 174




Ghofran Grieb Mastour Ahmed - Dr. Mohammedain Adam Allhgabo Belal - Dr.Ali Salih Ali Salih

2.1.4. Absorption coefficient:

Absorption coefficient or attenuation coefficient in chemistry and physics is a
value that determines the transmittance of light in a material, the transmittance
of sound in a material, or the transmittance of a particle in a material. A large
absorption coefficient means to us that the ray that penetrates the material is
weakened, because it permeates the material, and a small absorption coefficient

means that the material is transparent to the ray that passes through it.
Absorption concept:

Light absorption is the process in which light is absorbed by a substance and
then converted into energy, as the electrons in the atom vibrate at a certain
frequency, or what is called the natural frequency. If a wave of light collides
with a substance, the electrons in this substance vibrate at the same frequency
as the light wave. Thus, the electrons absorb energy and convert it into
vibrating motion. Objects have different colors, as the electrons of different
materials will vibrate at different rates, and thus absorb different frequencies
of light [19].

Measurement of light absorption:

Light absorption of semi-transparent media is measured using the absorption
coefficient, which expresses the parts of light energy that are lost per unit
length, where the absorption length is expressed by the term inverse of the
absorption coefficient, and if it is discovered that the amount The measured
light absorption may be due to the absorption of light by some impurity, and
the contribution of each atom or ion to the absorption is often quantified

through an absorption cross section[20].
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2.1.5. Extinction coefficient:

The extinction coefficient is the degree of absorption of light by a measured
solution. When the concentration of the solution is high, this results in a darker
color after color development. There is obvious absorption of light and leads
to a decrease in light transmission. At low concentrations and light colors,
the absorption of light is diminished, resulting in As the light transmittance
increases for a given solution, it shows characteristic absorption peaks for
light of different wavelengths.

To enhance sensitivity, it is usual to choose the complementary color of light
as the preferred wavelength. For example: blue and yellow are complementary
colors. The wavelength of 595 nm falls within this range, resulting in
maximum absorption value and thus enhanced sensitivity. The wavelength
of 465 nm corresponds to Celestial light, and since blue solutions show less

absorption at this wavelength, sensitivity is proportionally diminished.

In many applications involving peptides or proteins, we find amino acids that
contain aromatic side chains, namely tyrosine, tryptophan, and phenylalanine,
which show strong absorption of ultraviolet light. Therefore, the absorption of
ultraviolet light by proteins and peptides is directly proportional to the aromatic
amino acid content and the total concentration. . Once the specific absorption
coefficient of a particular protein is determined, which is determined by its
fixed amino acid composition, the concentration of the protein in solution can

be calculated from its absorption.

For most proteins, absorption of ultraviolet light allows detection at
concentrations as low as 100 pg/mL. However in the case of complex
protein solutions, such as cell lysates, estimation of protein concentration
by UV absorption is not accurate due to the apparent structure of proteins
with different absorption coefficients. In addition proteins are not the only

molecules capable of absorbing UV radiation; Complex solutions often contain
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compounds such as nucleic acids that can interfere with the determination of

protein concentration using this method.

However, for protein aqueous solutions commonly used in research laboratory
settings, interference from other compounds can be reduced by measuring

absorbance at 280 nm.

Only tryptophan (Trp, W) and tyrosine (Tyr, Y), along with a smaller amount
of cysteine (Cys, C), contribute significantly to the absorption of peptides or
proteins at 280 nm. Phenylalanine (Phe,F) shows absorption mainly at low
wavelengths (240-265 nm) [21,22,23,24,25].

3. Research problem:

We note that there are many studies to find that the optical properties are always
in one material, so this study resorted to finding out the optical properties of

the titanium oxide compound doped with lead oxide.
4. Objective:
-Identifying the titanium oxide compound doped with lead oxide.

-Study of some optical properties of titanium oxide compound doped with

lead oxide.
5. Materials:
Titanium, lead oxide, SiOz, Distilled water.

6. Devices:

Magnetic mixer, Drying oven, Ultraviolet spectrophotometer, A computer

with all accessories.
7. Method:

Five samples of titanium oxide doped with lead oxide were prepared according
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to the following equation: ( so that the value of x is: (0.9, 0.7, 0.5, 0.3, 0.1)
via gelatinous solution with water (H,O) distilled in an acidic medium = SPH
and temperature Place the mixture in the magnetic mixer for an hour, and
the compound is formed. The compound is stored at room temperature for
24 hours, then dried in a drying oven at a temperature of for an hour, so the
compound oxide is formed, as indicated in the previous formula. The optical
properties of the samples were studied. Using an ultraviolet and visible

spectrometer, model 1240

8. Results and Discussion:

— Ti,Pb, 0,
— Ti,,Pb O

0.96 erTa
— Ti, ;Pb, O,
0.84 —— Ti, ,Pb O,
— Ti,,Pb, O,

0.72

0.60

0.48

0.36

Absorpance (au)

0.24

2566 270 285 300 315 330 345 360 375

Wavelength ( nm )

Figure (1) represents the relationship between absorbance and

wavelengths From samples (Ti Pb, O,).

In absorbance, it was found that the behavior of the curves is the same as for
titanium oxide doped with lead oxide by studying it using a UV-VS min 1240
spectrophotometer. Showing each absorbance moment shows us the rapid
increase in absorption at wavelengths of 290 nm and the transverse photon

energy is 4.28 eV. The effect of the molar ratio of (Pb |_) on the absorbance

value. (Pb | ) had an increase in the absorbance value.
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Fig(2) represents the relationship between transimission and

wavelengths From samples (Ti Pb, O,).

The behavior of the curves was found to be the same for the titanium
oxide grafted lead oxide samples studied by using a UV-VS min 1240
spectrophotometer. All transmission moments are shown in Figure (2).
Which shows the relationship between transmission and wavelengths, the
rapid decrease in transmission at wavelengths of 290 nm. The effect of the
molar percentage of (Pb ) on the transfer value was incereces for (Pb | ) in

decreasing the transfer rate.
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Fig(3) represents the relationship between reflection and wavelengths
From samples (Ti Pb,_O,).

The optical reflectance(R) spectra in the (245 - 380) nm wavelength range for
the Titanum Oxide doping by Lead Oxide (Ti Pb, O,) samples are depicted
in Fig (3). The maximum reflection observed at ranged (250 to 330) nm for
all samples in this ranged the samples will be mirror, then it decreases to after
330 nm.

—Ti,,Pb, 0,
4.48x10% — Ti,Pb, .0,
— Ti,,Pb, 0,
3.92x10” — TiPb .0,
— Ti Pb, .0,

3.36x10°
2.80x10%
2.24x10”
1.68x10°

1.12x10%

Absorption Coefficient o (cm'')

5.60x10'

0.00

255 270 285 300 315 330 345 360
WAvelength ( nm )

Fig(4) represents the relationship between absorption coefficient and

wavelengths From samples (Ti _Pb, O,).
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Absorption coefficient (a): The absorption coefficient (o) of the five prepared
sample by SiO, were found from the following relation where (A) is the
absorbance and (t) is the optical legth in the samples . In fig (4) shows the plot
of (o) with wavelength (L) of the sample was tretednent by Titanum Oxide
doping by Lead Oxide (Ti_ Pb, O,), which obtained that the value of a =
0.459x10° em™ for (Ti , Pb,, O,) sample in the UV region(290 nm )but for
the (Ti,, Pb,, O,) sample equal 0.257x10° cm™ , This means that the transition
must correspond to an indirect electronic transfer, and the characteristics of
this state are important because it is responsible for the electrical conduction
process. Figure (4) also shows that the value (a) of titanium oxide doping by

lead oxide samples (Ti Pb,  O,) increases while (Pb | ) increased.

1.17x10° - — b, 0,
E = Tiy;Pby ;0
1.04x10 3 — T‘O.E-Pbc 503
=— Ti,_Pb, 0.
v -4 07" Y033
z 9.10x10 Ti,.Pb, O,
L 7.80x10" -
E 6.50x10™ -
§ 5.20x10* -
€
% 3.90x10° -
2.60x10™ -
1.30x10*
0.00 3rerer

st RIS —_
255 270 285 300 315 330 345 360
Wavelength ( nm )

Fig(5) represents the relationship between exctintion coefficient and
wavelengths From samples (Ti _Pb, O,).

Extinction coefficient (K): The extinction coefficient (K) was calculated
using the relevant k = av/4n and is shown in the graph in the values of (K)
as a function of (m). For the inoculation of titanium oxide with lead oxide
samples (Ti Pb,_ O,), it was noted that the shape of the spectrum for (K)
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is the same as that of (o). The extinction coefficient (K) was obtained with
a value of (K) at the wavelength (290 nm) based on the sample processing
method, where the value of (K) at 290 nm for the sample ratio (Ti,, Pb,
0,) was equal to 1.08 x 10”. While for the other sample (Ti , Pb , O,) it
vibrates at a specific wavelength equal to 6.05x10*. The effect of (Pb, ) on
the extinction coefficient (Pb, ) was increased as the extinction coefficient (k)

was increased.

9. Recommendations:

-Study other physical properties of this compound.
-Conduct further research into different compounds.
10. Conclusion:

This research dealt with the knowledge of the titanium oxide compound
doping with lead oxide prepared in a laboratory, in addition to studying some
optical properties (absorption, transmittance, reflection coefficient, absorption

coefficient and the extinction coefficient).
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Abstract:

Seaweeds and their extracts have attracted great interest in the pharmaceutical
industry as a source of bioactive compounds. Studies have demonstrated the
cytotoxic activity of macroalgae towards different types of cancer cell models,
and their consumption has been suggested as a chemo-preventive agent against
several cancers, such as breast, cervix, and colon cancers. The main objectives
of this investigation are characterized some phytochemical constituents and
evaluated some biological activities of Enteromorpha Intestinalis from the
Red Sea, Eastern Sudan. The results of the phytochemical screening of E.
Intestinalis revealed the presence of alkaloids, saponins, tannins, cardiac
glycosides, phytosterols, terpenoids, flavonoids, and bitter principles.
The main identified constituents in the pet. ether extract, analyzed by GC/
MS, was the diterpene phytol (29.16%), followed by palmitic acid methyl
ester (25.45%) and fucosterol (18.42%). E. Intestinalis was investigated to
evaluate its antibacterial activity against two strains of gram-positive bacteria

(Staphylococcus aureus and Bacillus subtilis) and two strains of gram-
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negative bacteria (Escherichia coli and Pseudomonas aeruginosa) and one
fungal strain (Candida albicans) using the cup-plate method. E. Intestinalis
revealed considerable activity towards both gram-positive, gram-negative
bacteria or tested concentrations up to 40 pg/ml. It also exhibited a pronounced
activity, against the C. albicans. The antioxidant activity which was detected
using the DPPH radical scavenging method was found to be low (20+0.01).
the detection of minerals content of E. infestinalis by using inductively
coupled plasma emission spectrometry (ICPES) revealed the presence of
microelements like K, Na, and S, as well as one trace element, Si. Proximate
analysis of E. Intestinalis indicated that it contained moisture (7.731%),
protein (16.625%), lipids/fats (0.864%), ash (31.072%), and crude fiber
(5.710%).
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Introduction:

Algae are mostly aquatic and grow in various types of waters. Seaweed
polyphenols, known as phlorotannin’s, possess antioxidant activity, and
polyphenols extracted from brown and red seaweeds have shown antioxidant
activity (Abdul et al., 2016). Seaweeds in general are used as vermifuges
and antiscorbutic, besides curing cough, stomach, chest, bladder, and kidney
ailments (Boney, 1965).

Red Sea seaweeds possess algal proteins called phycobiliproteins that have
antioxidant properties, which could be beneficial in the prevention or treatment
of neurodegenerative diseases caused by oxidative stress (Alzheimer’s and
Parkinson’s) as well as in the treatment of gastric ulcers and cancers. They
also contain polyunsaturated fatty acids (Omega 3 and Omega 6 fatty acids),

which are played important role in the prevention of cardiovascular diseases,
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osteoarthritis, and diabetes. Besides, seaweeds are an excellent source of
» C, D, E, and Vitamin K, as

well as essential amino acids (Drum, 2021). Seaweed polyphenols, known as

known vitamins such as A, B, especially B

phlorotannin’s, possess antioxidant activity, and polyphenols extracted from

brown and red seaweeds have shown antioxidant activity (Abdul et al., 2016).

Entromorpha intestinalis is a green alga in the family Ulvaceae, known by
the common names sea lettuce, gutweed and grass kelp (Guiry, 2007). E.
intestinalis is a conspicuous bright grass-green seaweed (Amsler andSearles,
1980). E. intestinalis occurs in a wide range of habitats on all levels of
the shore, where suitable support is available; it will grow on rocks, mud,
sand, and in rock pools. It is abundant in brackish water areas, where there
is appreciable freshwater run-off, and in wet areas of the splash zone. It is
a common epiphyte on other algae and shells. The seaweed may become
detached from the substratum and buoyed up by gas, rise to the surface, where

it continues to grow in floating masses (Blomster et al., 2002).

This investigation are important to shown characterize phytochemical
constituents and the evaluate biological activities of Enteromorpha intestinalis
from the Red Sea, Eastern Sudan.

Materials and Methods:
3.1 Materials:
3.1.1 Plant material:

The sample of marine algae Enteromorpha intestinalis was collected and
provided by the Department of Biological Oceanography, Faculty of Marine
Sciences, Red Sea University, and authenticated by Dr. Awatif Sugga,

Department of Biological Oceanography.
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3.1.1.1 Sample preparation:

The foreign matter was removed from the sample, and the dried sample was

powdered using a mortar and pestle.
3.1.2 Test microbial strains:

The microbial strain was provided by the National Research Centre,
Khartoum. They are: Staphylococcus aureus, Bacillus subtilis, Escherichia

coli, Pseudomonas aeruginosa, and Candida albicans.

3.2 Methods:
3.2.1 Extract preparation:

25 grams of the powdered E. intestinalis were extracted successively with
light petroleum ether (b. p. 40-60 °C) and 70 % ethanol, respectively, by
using a Soxhlet extraction apparatus in a water bath, for six hours for each
solvent, then each solvent was evaporated. The extract yield for each solvent

was calculated based on the original sample weight.
3.2.2 Phytochemical screening:
3.2.2.1 Extract preparation:

Five grams of the powdered material were extracted by boiling under reflux
with 50 ml of 70% ethanol in a water bath for 30 minutes and filtered. The

solvent was then evaporated.
3.2.2.2 Phytochemical screening tests:

Phytochemical screenings were conducted to detect the presence of
phytochemicals in the mangrove gum ethanolic extract according to the
methods described by (Roy, 2016).

m 02024 guig - 1445 dxall ga - ggillillg golill aaall - digiw gyy doAno drale :pjldll dlao



Characterization of Phytochemical Constituents and Evaluation of Biological
Activities of Enteromorpha intestinalis from Red Sea, Sudan

3.2.3 GC-MS analysis method of analysis:
3.2.3.1 Sample Preparation:

2 ml of the sample was thoroughly mixed with 7 ml of alcoholic sodium
hydroxide (Noah) that was prepared by dissolving 2 g in 100 ml of methanol.
7 ml of alcoholic sulfuric acid (1 ml H,SO, to 100 ml methanol) was then
added. The mixture was shaken for 5 minutes. The contents of the test tube
were left to stand overnight. 1 ml of supersaturated sodium chloride (NaCl)
was then added, and the contents were shaken. 2 ml of normal hexane was
added, and the contents were shaken thoroughly for three minutes. Then the
n-hexane layer (the upper layer of the test tube) was taken using a disposable
syringe. 5 pl of the n-hexane extract was diluted with 5 ml of diethyl ether.
Then the mixture was filtered through a 0.45 um syringe filter and dried with
1 g of anhydrous sodium sulfate as a drying agent, and 1 pl of the diluted

sample was injected into GC.MS instrument.
3.2.3.2 GC/MS Conditions:

The qualitative and quantitative analysis of the sample was carried out using
GM/MS technique model (GC/MS-QP2010-Ultra) from Japan’s ’Simadzu
Company, with serial number 020525101565SA and capillary column (Rtx-
5ms-30mx0.25 mmx0.25um). The sample was injected using split mode,
with helium as the carrier gas and a flow rate of 1.61 ml/min. The temperature
program was started from 60 °C with a rate of 10 °C/min to 300 °C as the final
temperature degree, with a 5-minute hold time. The injection port temperature
was 300 °C, the ion source temperature was 200 °C and the interface temperature
was 250 °C. The sample was analyzed by using scan mode in the range of m/z
40-500 charges to ratio and the total run time was 29 minutes. Identification of
components for the sample was achieved by comparing their retention index
and mass fragmentation patents with those available in the library, the National
Institute of Standards and Technology (NIST), results were recorded.
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3.2.4 Proximate analysis:

Proximate analysis procedures were determined by the association of official

analytical chemists methods (Horwitz andInternational, 2002).
1. Moisture content determination:

The aluminum dish was placed in a drying oven at 105°C for 2 hours. After
that, the crucible was placed in the desiccators to allow cooling. The aluminum
dish was weighed, and 2 g of the powder was placed in the aluminum dish.
The sample was dried in a drying oven for 3 h at 105°C, and then weighed
to determine the percentage of dry weight and the percentage of moisture

content.
2. Ash content determination:

Two grams of sample were placed in a crucible, the weight recorded, and

placed in a muffle oven at 550°C for 8 h.
3. Fat content determination:

The fat content was determined by directly extracting the sample with
petroleum ether in a Soxhlet extractor for 4 h. The residue in the round bottom

flask after solvent removal represents the fat content of the sample.
4. The crude protein content determination:

The crude protein content of the samples was estimated by the macro-
Kjeldahl method, in which the sample was digested with a known quantity
of acid. The digested material was distilled after the addition of alkali. The
released ammonia was collected in 4% boric acid. The resultant boric acid,
which now contained the ammonia released was then titrated against 0.1 N,
HCI. The percentages of nitrogen were converted to protein by multiplying
by 6.25.
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5. Crude fiber content determination:

Two grams of sample were put into a 250mL conical flask, and 1.25% sulfuric
acid solution was added. The sample was heated for about 30 min, filtered,
and washed until traces of acid could not be detected using pH paper. The
Whatman paper 5B with a 125micrometer pore size was placed in the Buchner
flask. The acid extracted was transferred into a 250 mL conical flask, and
1.25% NaOH solution was added subsequently. The sample was heated again
for 30 min, filtered using a vacuum filter, and washed with water until the
base was undetected. The whole material was transferred into a crucible and
dried for 12 h at 120°C. After that, the crucible was placed in a muffle oven at
550°C for 12 h and the weight of crucible was recorded.

3.2.5 Mineral content determination:

Mineral content was determined by analyzing the ash obtained from 1g of the

sample using inductively coupled plasma emission spectroscopy (ICPES).

3.2.6 Antimicrobial Activity Test:
3.2.4.1 Preparation of the test organisms:
3.2.4.1.1 Preparation of bacterial suspensions:

One ml aliquots of a 24-hours broth culture of the test organisms were
aseptically distributed onto nutrient agar slopes and incubated at 37 °C for
24-hours. The bacterial growth was harvested and washed off with 100 ml of
sterile normal saline to produce a suspension containing about 103-10° C.F.U/

ml. The suspension was stored in the refrigerator at 4 °C until used.

The average number of viable organisms per ml of the stock suspension
was determined by means of the surface viable counting technique (Bajpai
et al., 2008). Serial dilutions of the stock suspension were made in sterile

normal saline solution, and 0.02 ml volumes of the appropriate dilution were
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transferred by micropipette onto the surface of dried nutrient agar plates.
The plates were allowed to stand for two hours at room temperature for the
drops to dry, and then incubated at 37 °C for 24 hours. After incubation, the
number of developed colonies in each drop was counted. The average number
of colonies per drop (0.02 ml) was multiplied by 50 and by the dilution factor
to give the viable count of the stock suspension, expressed as the number of

colonies forming units per ml suspension.

Each time, a fresh stock suspension was prepared. All the above experimental
conditions were maintained constant so that suspensions with very close

viable counts would be obtained.
3.2.4.1.2 Preparation of fungal suspension:

The fungal cultures were maintained on sabouraud dextrose agar (SDA),
incubated at 25 °C for 4 days. The fungal growth was harvested, and washed
with sterile normal saline, and finally suspended in 100ml of sterile normal

saline. The suspension was stored in the refrigerator until used.

3.2.4.2 Testing of antibacterial susceptibility
(Disc diffusion method):

The paper disc diffusion method was used to screen the antibacterial activity
of plant extracts, and performed using a mueller hinton agar (MHA). The
experiment was carried out according to the National Committee for Clinical
Laboratory Standards Guidelines (Kiehlbauch et al., 2000). Bacterial
suspension was diluted with sterile physiological solution to 10® cfu/ml
(turbidity= McFarland standard 0.5). One hundred microliters of bacterial
suspension were swabbed uniformly on the surface of MHA, and the inoculum
was allowed to dry for 5 minutes. Sterilized filter paper discs (Whatman No.
I, 6 mm in diameter) were placed on the surface of the MHA and soaked

with 20 pl of a solution of each plant extract. The inoculated plates were
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incubated at 37 °C for 24 h in the inverted position. The diameters (mm) of

the inhibition zones were measured (Kiehlbauch et al., 2000).

1- The antibacterial activity results were expressed in terms of the diameter
of the zone of inhibition: <9mm was considered inactive, 9-12 mm as
partially active, 13—18 mm as active, and >18mm as very active (Amsler
andSearles, 1980).

2- The results were expressed in terms of the diameter of the inhibition zone:
<9 mm, inactive; 9-12 mm, partially active; 13-18 mm, active; >18 mm,

very active (Alves et al., 2000).

3.2.7 Antioxidant activity (DPPH radical
scavenging assay):

The DPPH radical scavenging was determined according to the method of
(Shimada et al., 1992). with some modification. In 96-well plate, the test
samples were allowed to react with 2.2Di (4-tert-octylphenyl)-1-picryl-
1-picryl-hydrazyl stable free radical (DPPH) for half an hour at 37°CC
The concentration of DPPH was kept at (300p #m). The test samples were
dissolved in DMSO, while DPPH was prepared in ethanol. After incubation,
the decrease in absorbance was measured at 517nm using a multiplate reader
spectrophotometer. Percentage radical scavenging activity by sample was
determined in comparison with a DMSO treated control group. All tests and

analyses were run in triplicate (Shimada et al., 1992).
4.Results and Discussion:
4.1 Extractable matter content:

Upon successive extraction of the E. infestinalis with petroleum ether and
ethanol, the yield was found to be (0.812%) and (43.6%) for the solvents,

respectively.
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4.2 Phytochemical screening:

Phytochemical screening of the E. intestinalis crude ethanolic extract to detect

the presence of the different secondary metabolites is shown in Table 1.

Table 1. Phytochemical screening of the E. intestinalis ethanolic extract

Test

Test for alkaloids
Mayer’s reagent
Dragendoroft’s reagent
Wagner’s reagent

Observation

Precipitate formation

Result

Presence of alkaloids

Test for saponin
Foam test

Persistent foam
Development

Presence of Saponins

Test for phenols (tannins)
Ferric chloride test

Blackish-green color
formation

Presence of phenolic
compounds

Test for anthraquinone
(Borntrager’s test)

No red or pink color formed

Anthraquinones were not
present

Test for flavanoids
Potassium hydroxide test

Yellow color development

Flavanoids were not present

Test of cardiac glycoside
Killer killiane test

Reddish brown ring formed
at the interphase

Presences of cardiac
glycosides

Test for steroids
Liebermann’s test

Red violet ring formed at
the interphase

Presences of Steroids

Test for bitter principles
Potassium hydroxide test

Red color development

Presence of bitter principles

The phytochemical screening results of E. intestinalis from the Red Sea in
Eastern Sudan resemble those obtained from screening E. infestinalis from
India in the presence of flavonoids, alkaloids, steroids, saponins, and phenols
(Shankhadarwar, 2015). Also, this result is in agreement with the (Roy,
2016) who found that the phytochemical screening revealed the presence of

flavonoids, tannins, alkaloids, glycosides, saponins, and cardiac glycosides.
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4.3 GC-MS analysis of the pet. ether extract:

The gas chromatogram of the pet. ether extract of E. intestinalis showed the

detection of 15 compounds (Figure 2). Their identification is based on their mass

spectra. The identified compounds with their percentages are shown in Table 2.
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Figure 2. The gas chromatogram of pet. ether extract
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Table 2. Petroleum ether extract composition Shahdara of E. intestinalis

ID# Name Ret. Time Area Area%
1 8-Heptadecene 12.450 2496989  7.15
2 Heptadecane 12.666 171452 0.49
3 Hexahydrofarnesyl acetone 14.277 384754 1.10
4 7-Hexadecenoic acid, methyl ester, (Z)- 14.849 153459 0.44
5 Palmitoleic acid (9-Hexadecenoic acid) methyl 14.893 332192 095

ester
6 Palmitic acid (Hexadecanoic acid), methyl ester 15.086 8885046  25.45
7 Linoleic acid (9,1§;;;t;f1§;i(3;enoic acid (Z, Z), 16.732 769761 290
8 10-Octadecenoic acid (Z)-methyl ester 16.775 1268042  3.63
9 11-Octadecenoic acid, methyl ester 16.825 2116398  6.06
10 Phytol 16.906 10179889 29.16
11 gyl stearate 16998 820938  2.35

. Stearic acid, methyl ester
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12 Arachidic acid (Eicosanoic acid), methyl ester 18.755 135889 0.39

13 Behenic acid (Docosanoic acid), methyl ester 20.371 227743 0.65

14 y-Sitosterol (Stigmast-5-en-3-ol, (3a)-) 26.592 545206 1.56
15 Fucosterol (Stlgmaf}za)—_S) ,24(28)-dien-3a-ol, 26.791 6430284  18.42

The main identified constituents in the pet. ether extracts were the diterpene
phytol (29.16%), followed by palmitic acid methyl ester (25.45%) and
fucosterol (18.42%).

In medicinal fields, phytol has shown antioxidant activity (Santos et al., 3013)
as well as anti-inflammatory and antiallergic effects (Ryu et al., 2011). Recent
studies have revealed that phytol is an excellent immunostimulant, superior to
a number of commercial adjuvants in terms of long-term memory induction

and activation of both innate and acquired immunity (Lim et al., 2006).

Fucosterol, a phytosterol in marine algae, was found to increase in the anti-
oxidant enzymes such as hepatic cytosolic superoxide dismutase (SOD),
catalase, and glutathione peroxidase (GSH-px) activities of 33.89, 21.56, and
39.24%, respectively, in CCl4-intoxicated rats. These results suggest that
fucosterol possesses not only anti-oxidant, but also hepatoprotective activities
in rats (Lee et al.,2003).

Palmitic acid (16:0) is the most common saturated fatty acid found in the human
body and can be provided in the diet or synthesized endogenously from other
fatty acids, carbohydrates, and amino acids. Palmitic acid represents 20—-30%
of total fatty acids in membrane phospholipids, and adipose triacylglycerols
(Cartaet al., 2015).

Palmitic acid is a major component of palm oil (44% of total fats), but significant
amounts of PA can also be found in meat and dairy products (50—60% of total
fats), as well as cocoa butter (26%) and olive oil (8-20%) (Innis, 2016).
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Other saturated fatty acids detected were stearic acid (18:0) (2.35%), arachidic
acid (20:0) (0.39%), and behenic acid (22:0) (0.65%).

Linoleic acid (18:2 n-6) which is the parent compound of the omega-6 family
among the polyunsaturated fatty acids, was detected in the amount of 2.20%.

On the other hand, linoleic acid, a surfactant agent, has become popular in
the beauty products industry because of its beneficial properties for the skin.
It has anti-inflammatory, acne-reductive, and moisture-retentive properties
when applied topically to skin. (Letawe et al., 1998). Another unsaturated
fatty acid detected in trace amounts is palmitoleic acid (16:1 n-9) (0.95%). Pet.
ether extract also showed the presence of alkane hydrocarbons in heptadecane
isomers (7.54%).

4.4 Proximate analysis:
Proximate analysis of E. intestinalis is shown in Table 3.

Table 3. Proximate Composition of E. intestinalis

Chemical Composition Percentage composition

Moisture 7.731%

Ash 31.072%

Protein 16.625%

Fat 0.864%

Fiber 5.710%

Carbohydrates 37.998%
Total: 100%

The nutritional composition of E. intestinalis in the present study, from the
red sea, resembles those in E. intestinalis from Southern Thailand and Mexico

in the content of protein, ash, and differs in crude fiber content, which is
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lower in E. intestinalis from the Red Sea in Sudan than those from Thailand
and Mexico, in which protein (14.6-19.5% DW), lipid (2.1-8.7% DW), ash
(25.9-28.6% DW), soluble fiber (25.3-39.6% DW), insoluble fiber (21.8—
33.5% DW), and total dietary fiber (51.3-62.2% DW) (Aguilera-Morales et
al., 2005) (Benjama andPayap, 2011).

4.5 Mineral content:

The detection of minerals content of E. intestinalis by (ICPES) revealed the

presence of macroelements like K, Na, and S. Table 4.

Table 4. Elemental composition of E. Intestinalis

Elements detected Concentration
Rb ppm 7.8
K 4.8ppb
Na 160ppb
S 100ppb
Si 159ppb

E. intestinalis has macroelements like K, Na, and S, also has one trace
element, Si, as shown in the table above. This result is in agreement to those
of (Benjama andPayap, 2011) who found that U. intestinalis was rich in Mg,
K, Cl, Na, and Ca.

4.6 Antimicrobial activity screening:

The crude alcoholic extract of E. intestinalis was investigated to evaluate
its antibacterial activity against two strains of gram-positive bacteria
(Staphylococcus aureus and Bacillus subtilis) and two strains of gram-
negative bacteria (Escherichia coli and Pseudomonas aeruginosa) and one

fungal strain (Candida albicans) using the cup-plate method. The evaluation
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of the activity of the extract against the different strains is recorded in Table

5. and illustrated in Figure 3.

Table 5. Antimicrobial activity of E. intestinalis ethanolic extract

100 17 15 16 15 18

80 15 12 16 14 17
60 15 12 12 18 16
40 14 11 11 12 13

The antibacterial activity (NCCLS, 1990):

—  <9mm zone is considered inactive.
— 9-12 mm is considered partially active.
— 13-18 mm is considered active.

— >18mm is considered very active.
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From the histogram in Figure 3, it could be noticed that, E. intestinalis revealed
considerable activity towards both gram-positive, gram-negative bacteria
or tested concentrations. It also exhibited a pronounced activity against C.

albicans.

The activity of the ethanolic extract may be due to the presence of certain
secondary metabolites, e.g.: phenolic compounds in the extract (both tannins

and flavonoids), saponins, and fatty acids.

Phenolic compounds are the main antimicrobial agents in plants (Tiwari
et al., 2009). Even though the exact antimicrobial mechanism of phenolic
compounds is not clear, phenolic compounds are commonly known for
their antimicrobial effects (Tiwari et al., 2009) (Ciocan and loan, 2009).
The ability of phenolic compounds to alter microbial cell permeability,
thereby permitting the loss of macromolecules from the cell interior, could
help explain some of the antimicrobial activity. Another explanation might
be that phenolic compounds interfere with membrane function and interact
with membrane proteins, causing deformation in structure and functionality
(Bajpai et al., 2008). A combination of phenolic compounds can provide
synergistic antimicrobial effects and can contribute to a better antimicrobial
reaction as compared to the reaction of an individual compound (Tafesh et al.,
2011). In addition, the effect of phenolic compounds can be concentrations
dependent; at low concentration, phenols affect enzyme activity, while at high
concentrations they cause protein denaturation (Delaquis and Mazza, 1995).
Also, the antimicrobial activity of saponins has been proven (Bahraminejad et
al.,2007). Therefore, the saponin content may contribute to the antimicrobial

activity of the ethanolic extract.

On the other hand, the antimicrobial activity of the extract may be due to
the fatty acid composition of its lipid fraction. This could be proved by the
findings obtained by Roy ef al. (2016) in which the n-Hexane extract of the

seaweed E. intestinalis showed antibacterial activity against E. coli, Bacillus
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sp., Staphylococcus aureus, Pseudomonas sp, as well as antifungal activity

against C. Albicans.

It is known that; the antimicrobial activity of each fatty acid can be influenced
by the fatty acids structure, and shape including the length of carbon chain and
number of double bonds. Fatty acids with longer carbon chains usually exhibit
a stronger inhibitory effect than those with shorter chains. Unsaturated fatty
acids also tend to have a higher inhibitory effect than saturated ones. (Desbois
and Smith, 2010). Even though the antimicrobial effect of fatty acids is well
studied, the mechanism by which fatty acids inhibit the bacterial growth is not
well-defined (Desbois and Smith, 2010; Kankaanpa ef al., 2001). In general,
lipids inactivate microorganisms mainly by disruption of the bacterial cell
wall or membrane, inhibition of intracellular replication, or inhibition of an

intracellular target (Driessen ef al., 1995).
4.7 Antioxidant activity screening:

The antioxidant activity of E. intestinalis ethanolic extract was investigated

using a DPPH radical scavenging assay (Table 6).

Table (6): Antioxidant activity of E. intestinalis ethanolic extract

Sample %RDS+SD (DPPH)
E. intestinalis extract 20+0.01
Standard (propyl gallate) 90+0.01

It could be noticed that the E. infestinalis ethanolic extract exhibited moderate
reduction capability and a free radical scavenging effect. The antioxidant
activity of the ethanolic extract may be due to the content of the phytosterol,
fucosterol, which is known for its antioxidant activity (Tiwari et al., 2009;
Ciocan and Ioan, 2009). Also, the activity may be due to its content of the

phytosterol, fucosterol, which is known for its antioxidanta ctivity (Lee et
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al.,2003) or the diterpene phytol, which is also known for its antioxidant
activity (Ryu et al., 2011).

2.2 Chemical Composition of E. intestinalis:
2.2.1 Secondary metabolites:

The phytochemical screening of E. intestinalis from India revealed the
presence of flavonoids, tannins, alkaloids, glycosides, saponins, and cardiac
glycosides (Satarupa et al., 2016; Shankhadarwar, 2015). detected presence

of flavonoids, alkaloids, steroids, sapnonins and phenols in E. intestinalis.
2.2.2 Mineral composition:

Its composition reflects what is present in the water, and it is known to
accumulate heavy metals, such as Cu, Cd, Zn, etc. (Chakraborty et al., 2014).
E. intestinalis from southern Thailand was found to be rich in Mg, K, CI, Na,
and Ca (Benjama and Masniyom 2011).

2.2.3 Nutritional composition:

Chemical analysis indicated that Enteromorpha spp. (from Mexico) has
9-14% protein (digestibility 98%), 2—3.6% ether extract, 32-36% ash, and
n-3 and n-6 fatty acids (10.4 and 10.9 g/100g) of total fatty acid, respectively
(Aguilera-Moralesa et al.,2003).

Metin and Baygar (2018) determined the nutritional composition of green
macroalgae (E. intestinalis) collected from Mugla during different seasons
and concluded that E. intestinalis can be utilized in a variety of ways
depending on its intended field of usage, due to its higher content of crude
protein in summer, ash and vitamin C in spring and polyunsaturated fatty
acids in autumn.

E. intestinalis, collected from the Pattani Bay in southern Thailand in the

rainy and summer seasons of 2007— 2008, were investigated for its nutritional
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value. It was found that the green seaweed contained high level of protein
(14.6-19.5% DW), lipid (2.1-8.7% DW), ash (25.9-28.6% DW), soluble
fiber (25.3-39.6% DW), insoluble fiber (21.8-33.5% DW), and total dietary
fiber (51.3-62.2% DW) (Benjama and Masniyom 2011).

2.3 Biological Activities:

The E. intestinlas have biological activities such as antioxidant, antimicrobial,
and cytotoxic potential (Abbott and Hollenberg, 1992).

2.3.1 Antimicrobial activity:

Srikonga et al. (2017) studied the antibacterial activities of crude extracts
with different solvents (methanol, ethanol, dichloromethane, and hexane)
from E. intestinalis from southern coast of Thailand. They concluded that
only the hexane extract had significant antibacterial activities for gram-

positive bacteria but not gram-negative bacteria.
2.3.2 Antioxidant activity:

Among different solvent extracts (methanol, ethanol, dichloromethane, and
hexane) the highest inhibition radical scavenging effects on (DPPH), and
(ABTS) activities were observed in the dichloromethane extract with IC50 =

0.92 mg/ml and 1.50 mg/ml, respectively (Srikonga et al. 2017).
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Appendix:

Antimicrobial Activities:

Figure (28) Antimicrobial Activities
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5. Conclusion and Recommendations:
5.1 Conclusion:

In conclusion, the results of this study indicates that E. intestinalis contained
important primary and secondary metabolites which enable it to be used as
nutraceutical or food supplement. A among these constituents were omega-3
and omega-6 fatty acids, the diterpene phytol and the phytosterol fucosterol,
as well phenolic compounds. It also contained macro elements like K, Na,
and S. On the other hand, E. intestinalis was found to be active against both

Gram-positive and Gram-negative bacteria as well as C. albicas.
5.2 Recommendation:

1. Further studies are needed on the biological and pharmacological activities
of seaweeds and their highly bioactive secondary metabolites because of

their potential in the development of new pharmaceutical agents.

2. It is recommended to isolate of fucosterol which exhibits various
biological therapeutics, including anticancer, antidiabetic, antioxidant,
hepatoprotective from E. intestinalis during its abundance season in the
Red Sea to be used in the medical field.




Characterization of Phytochemical Constituents and Evaluation of Biological
Activities of Enteromorpha intestinalis from Red Sea, Sudan

Reference

(1) Abdul, Q. A., Choi, R. J., Jung, H. A., and Choi, J. S. (2016). Health
benefit of fucosterol from marine algae: a review. J Sci Food Agric,
96(6), 1856-1866. doi:10.1002/jsfa.7489

(2) Aguilera-Morales, M., Valdez, C., Carrillo, S., Gonzélez, B., and F.P, P.-
G. (2005). Chemical composition and microbiological assays of marine
algae Enteromorpha spp. as a potential food source. Journal of Food
Composition and Analysis, 18, 79-88. doi:10.1016/j.jfca.2003.12.012

(3) Alves, T. M., Silva, A. F., Brandao, M., Grandi, T. S., Smania, E.,
Smania Junior, A., and Zani, C. L. (2000). Biological screening of
Brazilian medicinal plants. Mem Inst Oswaldo Cruz, 95(3), 367-373.
doi:10.1590/s0074-02762000000300012

(4) Amsler, C. D., and Searles, R. B. (1980). VERTICAL DISTRIBUTION
OF SEAWEED SPORES IN A WATER COLUMN OFFSHORE
OF NORTH CAROLINAI. Journal of Phycology, 16(4), 617-619.
doi:https://doi.org/10.1111/j.1529-8817.1980.tb03080.x

(5) Bajpai, V. K., Rahman, A., Dung, N. T., Huh, M. K., and Kang, S. C.
(2008). In vitro inhibition of food spoilage and foodborne pathogenic
bacteria by essential oil and leaf extracts of Magnolia liliflora Desr. J
Food Sci, 73(6), M314-320. doi:10.1111/j.1750-3841.2008.00841.x

(6) Benjama, O., and Payap, M. (2011). Nutritional composition and
physicochemical properties of two green seaweeds (Ulva pertusa and U.
intestinalis) from the Pattani Bay in Southern Thailand. Songklanakarin
Journal of Science and Technology, 33, 575-583.

(7) Blomster, J., Maggs, C., and Stanhope, M. (2002). Molecular and

morphological analysis of Enteromorpha intestinalis and E. compressa

02024 guig - 1445 dxall ga - ggillillg golill aaall - digiw gyy GoAao dralc :pjldll dlao m




Dr.Awatif A.B. Sugga - Dr. Amjed Ginawi - Dr. Itmad A. Elhassan - Sara Elsir Mustafa M. H. Farah

(Chlorophyta) in the British Isles. Journal of Phycology, 34, 319-340.
doi:10.1046/j.1529-8817.1998.340319.x

(8) Boney, A. D. (1965). Aspects of the Biology of the Seaweeds of

Economic Importance. Advances in Marine Biology, 3, 105-253.

(9) Drum, R. (2021). SEA VEGETABLES FOR FOOD AND MEDICINE
Island Herbs (pp. 98297-90025). USA: Waldron.

(10) Guiry, M. D. J., D.M.; Rindi, F.; McCarthy, T.K. (Eds). (2007). New
Survey of Clare Island. Vol. 6: The Freshwater and Terrestrial Algae
(Vol. 6). Dublin: Royal Irish Academy.

(11) Horwitz, W., and International, A. (2002). Official methods of
analysis of AOAC International (17. ed., current through revision ed.).
Gaithersburg, Md.: AOAC International Gaithersburg, Md.

(12) Kiehlbauch,J. A., Hannett, G. E., Salfinger, M., Archinal, W., Monserrat,
C., and Carlyn, C. (2000). Use of the National Committee for Clinical
Laboratory Standards guidelines for disk diffusion susceptibility testing
in New York state laboratories. J Clin Microbiol, 38(9), 3341-3348.
doi:10.1128/jcm.38.9.3341-3348.2000

(13) Letawe, Boone, and PiERard. (1998). Digital image analysis of the
effect of topically applied linoleic acid on acne microcomedones.
Clinical and Experimental Dermatology, 23(2), 56-58. doi:10.1046/
j-1365-2230.1998.00315.x

(14) Roy, M. (2016). Antimicrobial and Phytochemical Screening of
Seaweeds: Enteromorpha intestinalis and Ulva lactuca Collected from

Indian Sunderbans Delta Region.

(15) Shankhadarwar, S. (2015). Phytochemical screening of marine algae
Ulva lacuta (Linn.) and Enteromorpha intestinalis (Linn.). 7, 419-423.

m 02024 guig - 1445 dxall ga - ggillillg golill aaall - digiw gyy doAno drale :pjldll dlao




Characterization of Phytochemical Constituents and Evaluation of Biological
Activities of Enteromorpha intestinalis from Red Sea, Sudan

(16) Shimada, K., Fujikawa, K., Yahara, K., and Nakamura, T. (1992).
Antioxidative properties of xanthan on the autoxidation of soybean oil
in cyclodextrin emulsion. Journal of Agricultural and Food Chemistry,
40(6), 945-948. doi:10.1021/5£00018a005

(17) Tiwari, B. K., Valdramidis, V. P., O’Donnell, C. P., Muthukumarappan,
K., Bourke, P.,, and Cullen, P. J. (2009). Application of natural
antimicrobials for food preservation. J Agric Food Chem, 57(14), 5987-
6000. doi:10.1021/j£900668n

02024 guig - 1445 dxall ga - ggillillg golill aaall - digiw gyy GoAao dralc :pjldll dlao




A.nugod Algaily Mohamed - Dr.osman Mohamed Saad - Dr.abdelgadir Mohamed Ahmed

Determination of Lead Level
Concentration in El-Gash River
water At the Beginning of the Flood,
Kassala State, Sudan
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Abstract:

The exposure to high doses of lead may cause kidney, liver damage and may
lead to death, relative to the a cumulative danger of lead and its effect on
human and animal body. The current study was designed to determine the
concentration of lead level in water of El- Gash River, Kassala State, Sudan,
using the experimental scientific method. For this purpose, 15 samples of
water were collected at the beginning of the flood of El- Gash River from
the selected areas (Wadsharifi, Awetala, Hay Algisr and Kurmuta), during
2019, the water samples were digested using Nitric and Hydrochloric acids
as the requirement for the Inductively Coupled Plasma and Optical Emission
Spectrometer (ICP-OES) techniques. The analyzed results with SPSS test and
since P value P 0.013) is less than 0.05, the Significant difference between the
concentration of lead in Awetala and the concentration of lead in Hayalgasor
water was found to be P 0.02) . The collected water sample from Kormota
and Hay Algisr have significant differences of P 0.025). The analysis results

of El-Gash River water show that, lead Concentration level in all selected
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areas were found to be within the permissible limit of the World Health Orga-
nization (0.01 ppm) for lead level concentration in water, except Wadsharifi
area, the mean Values of lead Concentration level were found to be (0.044

ppm) which is consider as higher than the permissible limit of lead in water.

Keywords: Lead, Pollutants, Heavy metals , Contaminated water, Optical

emission spectrometer.
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Introduction:

Water is of fundamental importance for life on earth (Sharma and
Bhattacharya, 2016). The importance of water for sustenance of life cannot be
overemphasized, whether it is in use of running water in our homes, rearing
cattle and growing crops in our farms, or the increased uses in industry, remain
immeasurable. Human activities including industrialization and agricultural
practices contributed immensely in no small measure to the degradation
and pollution of the environment which adversely has an effect on the water
bodies (rivers and ocean) that is a necessity for life. Water is considered
polluted if some substances or condition is present to such a degree that the
water cannot be used for a specific purpose (Owa, 2014). Environmental
pollution is a major challenge in the recent era of modern society. Among
different environmental contaminants, heavy metals are well known and are
of greater concern due to their toxicity for living organisms and marine life.
Heavy metals are a unique class of naturally occurring elements that persist
in the environment for a long time and are not biodegradable (Muhammad et
al, 2022). Heavy metals are the natural part of the Earth’s crust. The sources
of heavy metals into the environment could be natural or anthropogenic
activities. The naturally occurring heavy metals are already present in nature
and become a part of the environment by weathering metal-bearing rocks and
volcanic eruptions. In contrast, the anthropogenic sources of heavy metals
include various industrial, mining, and agricultural practices (Dixit et al,
2015). The toxic effects of heavy metals are long lasting, reason being the
non degradation properties of heavy metals. Heavy metals have toxic effects
even at low concentration, which may prove lethal to any living being. Their
concentration in biota can be increased through bioaccumulations (Mahipal et
al, 2016). Elements having densities more than 5.0 g/cm3 and atomic masses
higher than 20 are considered heavy metals. Toxic heavy metals which pose

hazardous effects are copper (Cu), chromium (Cr), zinc (Zn), cadmium (Cd),
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arsenic (As), nickel (Ni), cobalt (Co), mercury (Mg), lead (Pb) and so on
(Muhammad et al, 2022). The topmost toxic heavy metals are Hg, Pb, As, Cr,
and Cd, which severely impact ecosystem health. Heavy metals also cause a
disturbance in the microbial balance of soil and affect the fertility of the soil
( Barbieri, 2016). Water pollutants mainly consist of heavy metals, fertilizer
and trash, thousands of toxic organic compounds (WHO, 1999). Lead is one
of the most toxic elements, has an accumulative effect and is an environmental
Priority pollutant (Chena et al, 2005). Lead pollution in water systems has
seriously influenced the quality of life especially in developing country.
Nevertheless, it is used as a raw material in the manufacturing industry such
as automotive batteries, ceramic and ink (Comitre et al, 2005), the World
Health Organization (WHO) has established the maximum allowable limit of
10 pg/ L for lead in water, It is, therefore, important to monitor the lead level
in the environmental samples (WHO, 1996). Lead is accumulated in tissues
this can lead to joint diseases such as rheumatoid arthritis, and diseases of the
kidneys, circulatory system, and nervous system. (ToxFaQs, 1993). The main
object of this paper is to determine Lead Concentration level in El-Gash River
water in eastern Sudan using Inductively Coupled Plasma Optical Emission

Spectrometry techniques.

2. Materials and Methods:
2.1 Collection of Water samples:

15 samples of river water were collected from Four different areas (Wadsharifi,
Awetala, Hay Algisr and Kurmuta) were selected using GPS technique in the
course at the beginning of the flood season of El- Gash River in Kassala
State eastern Sudan in 2019. The samples were coded as: [Wadsharifi
(1Aw, 5 samples), Awetala (1Aa ,4 samples, Hay Algasor (1Ah ,3 samples)
and Kormota (1Ak, 3 samples)], and were kept in one liter plastic bottles

separately the interior of the plastic bottles being previously rinsed three
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times, the samples were acidified with Nitric acid to preserve the water from

contamination.

2.2. Methods:

2.2.1 The Principle of Inductively Coupled
Plasma Optical Emission Spectrometry(ICP-
OES) Method:

The (ICP-OES) have a linear relation several times the power of ten between
the intensities measured and the concentration of an element. This means
that quantification by means of external calibration with a linear regression
line is possible. The calibration should be adjusted to the working range.
Even for the lowest concentration values, sufficient measuring sensitivity and
reproducibility must be assured, an aliquot of a well-mixed, homogeneous
aqueous or solid sample is accurately weighed or measured for sample
processing,. For total recoverable analysis of a solid or an aqueous sample
containing un dissolved material, analyses are first solubilized by gentle
refluxing with Nitric and Hydrochloric acids, after cooling, the sample is
made up to volume, is mixed and centrifuged or allowed to settle overnight
prior to analysis. For the determination of dissolved analyses in a filtered

aqueous sample aliquot (Perkin- Elmer,2004).
2.2.2 Preparation of Reagents:

Hydrochloric acid (1:1) was prepared by adding 500 ml of Concentrated HCI
to 400 ml reagent Distilled water, the mixture was diluted with to One Liter.,
Hydrochloric acid (1:4) was prepared by adding 200 ml of concentrated HCI
to 400 ml reagent water, the mixture was diluted to One Liter. Nitric acid (1:1)
was prepared by adding 500 ml of Concentrated HNO, to 400 ml reagent

Distilled water, the mixture was diluted to One Liter.
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2.2.3. Preparation Standard Solutions:

Standard solution containing (0.5, 1, and 5) ppm, and 100ug/liter of Pb
were prepared (mention the Pb salt here as chemical formula only and where
you are found mention the lab name) (acidified to maintain pH at (1-2), the
Calibration curves determine the relationship between the intensity of light
emitted at a specific wavelength and the concentration of the element in the

solution.

2.2.4 Preparation of water samples:

2 ml of (1:1) nitric acid and ImL of (1:1) hydrochloric acid were added to
the beaker containing 1 ml of sample, the solution was evaporated by Placing
the beaker on hot plate, the hot plate should be located in a fume hood and
previously adjusted to provide evaporation at a temperature of approximately
but no higher than 85°C (Perkin- Elmer,2004).

4. Results and Discussion:

From table: 1 the water samples of El-Gash River were analyzed using
Inductively Coupled Plasma Optical and Emission Spectrometry Techniques

for determination of lead at the corresponding wave length ( 220.533 nm).
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Table 1: The Quantities of lead in water samples in Ppm at the
beginning of the flood of River

Sample number Sample code (Lead conc. in (ppm
1 1Aw 0.04
2 1 Aw 0.03
3 1 Aw 0.02

1Aw 0.04
5 1Aw 0.09
6 1Aa 0.02
7 1Aa 0.03
8 1Aa 0.01
9 1Aa 0.09
10 1Ah 0.03
11 1Ah 0.09
12 1Ah 0.15
13 1Ak 0.04
14 1Ak 0.03
15 1Ak 0.03

Table 2 : Statistic Comparison of lead in Water samples at the beginning
of the flood of Gash River Descriptive Statistics

Group N Minimum  Maximum Mean Std. Deviation
Wadsharifi 5 .02 .09 .0440 .02702
Awetala 4 .01 .09 .0375 .03594
Hay Algisr 3 .09 .30 .1800 10817
Kurmuta 3 .03 .04 .0333 .00577
Valid N (listwise) 3
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Figure 1: Means of lead concentration in water at the beginning of the
flood of the Gash River in the studied groups.

Table 3: Multiple Comparisons of lead concentration in Water samples
at the beginning of the flood of the Gash River. Tukey HSD.

95% Confidence

.Mean Std. . Interval
(I) block (J) block  Difference E Sig.
(-3 rror Lower Upper

Bound Bound
Wadsharifi Awetala 0.00650 0.03518 0.998 -.0994- 0.1124

Hay Algisr -.13600- 0.03830 0.020 -.2513- -.0207-

Kurmuta .01067 0.03830 0.992 -.1046- 0.1259

Awetala Wadsharifi -.00650- 0.03518 0.998 -.1124- 0.0994
Hay Algisr -.14250-" 0.04006 0.020 -.2631- -.0219-

Kurmuta 0.00417 0.04006 1.000 -.1164- 0.1247

Hay Algisr ~ Wadsharifi 0.13600" 0.03830 0.020 0.0207 0.2513
Awetala 0.14250" 0.04006 0.020 0.0219 0.2631

Kurmuta 0.14667" 0.04283 0.025 0.0178 0.2756

Kormota Wadsharifi -.01067- 0.03830 0.992 -.1259- 0.1046
Awetala -.00417- 0.04006 1.000 -.1247- 0.1164

Hay Algisr  -.14667-" 0.04283 0.025 -.2756- -.0178-

*. The mean difference is significant at the 0.05 level.
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Table: (1): show the summarized data of Lead levels Concentration in water
samples at the beginning of the flood of El- Gash River using (ICP-OES)
techniques. The concentration of lead was ranged between (0.01-0.09 ppm)
for the studies water samples, the highest concentration of lead was found in
Wadsharifi water samples (0.09 ppm ) and the lowest concentration of lead
was found to be in Awetala water samples (0.01 ppm) .The mean concentration
of lead in water was found to be (0.073 ppm) which is higher than the amount
allowed by the WHO (0.01 ppm). for lead concentration. Table 3: shows
a multiple comparison of lead concentration in water samples, the mean
difference was significant at the 0.05 level. Wadsharifi water samples were
selected to make a comparison between the concentration of lead in water
at the beginning of the flood of El-Gash River, Wadsharifi water samples
have mean value (0.044 ppm) in both lowest and highest concentration of
lead (0.02 and 0.09) ppm respectively, this is may be due to the nature of the
mountainous region and decomposition of rocks traces reached to the river
during the river crossing through it. The lowest and highest concentration
of Lead in Awetala water Samples were found to be (0.01 and 0.09 ) ppm

respectively with mean concentration of Lead in samples (0.037 ppm).

Hay Algisr water samples have an average value (0.180 ppm) , the lowest
and highest concentration of Lead were found to be (0.09 and 0.30 ) ppm
respectively , the Lead concentration in water in this region is the highest
compared to the other regions and this may be due to the presence of
a landfill located on the course of the river or due to the contamination
by agricultural fertilizers and fuel stations that may have been swept into
the riverbed due to rain water and air pollution with car exhaust due to the
presence of the bridge in this site. In Kurmuta water samples the lowest and
highest of Lead concentration in water were found to be (0.03 and 0.04) ppm
respectively, and the mean value was (0.033 ppm) which is conceder as the

lowest value concentration of Lead with respect to other sample and this is
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because, Kormota area is far from the agricultural and contaminated areas.
Lead concentration in water allowed by the (WHO, 1999) was (0.01 ppm)
(Mebrahtu and Zerabruk, 2011) and these sample were exceeded the limit
allowed by WHO.

The analyzed results with SPSS test and Since P value (0.013) is less than
0.05, we reject the null hypothesis and we accept the alternative, that means
there was significant difference in the concentration of Lead in water between
the collected samples for Wadsharifi and Hay Algisr sample (sig 0.02). The
significant difference between the concentration of Lead in Awetala and
the concentration of Lead in Hay Algisr water was found to be (sig 0.02).
The collected water sample from Kormota and Hay Algisr have significant
differences of (sig 0.025 ). The concentration of Lead in Hay Algisr water
sample showed significant differences of ( sig 0.02) concerning to the all

collected samples from other areas.
S. Conclusion:

In this research of work , the water of Gash river was analysis to indicate
the concentration of lead in the water, using the (ICP-OES) techniques, the
Inductively Coupled Plasma and Optical Emission Spectrometry method is
fairly selective, precise, and more sensitive for its free from interferences and
good advantage of this method and it can be used for routine analysis of both
water and soil. based on the above analysis results we can conclude that, Lead
concentration level in the selected areas are within the limits of WHO, except
Wadsharifi area in which the concentration of Lead is higher than the limit of
Lead in water by WHO.

6. Recommendations:

The following may be recommended from this research and should be taken

to the researchers in this area:
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1. Lead levels concentration in the El-Gash River water should be
continuously monitored to check on during the river flooding period

because Lead element is very poisonous even in their smallest quantities.

2. Leadlevels concentration in El-Gash River water was found to be above the
Lead concentration level recommended limit by the WHO (0.01ppm), in
the area of Wadsharifi on, this may require great efforts must be done from
local governments and researchers for the monitoring the concentration of

Lead in El-Gash rive in this area.
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Abstract:

The study was carried out during the period from January to August 2022.
Objective: The study aimed to detection of Hepatitis B Virus among
hemodialysis patients in Blue Nile State. Material and methods: Immuno
Chromatographic test and Enzyme Linked Immuno Sorbent Assay technique
used for detection of Hepatitis B virus surface antigen. Results: The total
number of participants recruited for the study was 66participants. 18 (27.3%)
were female while 48 (72.7%) were male. The age of patients ranged
between 10-70 years. All blood samples were tested for the presence of
surface antigen of Hepatitis B Virus, using Immuno Chromatographic test and
Enzyme Linked Immuno sorbent Assay as confirmatory test. The Presence of
Hepatitis B virus surface antigen among the study group is negative by the

Immuno Chromatographic test and Enzyme Linked Immuno Sorbent Assay.

Key words: Hepatitis B(HBV) and Haemodialysis .
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Introduction:

Viral hepatitis has emerged as a major public health problem throughout the
world affecting hundreds of millions of people [1]. Viral hepatitis can be
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caused by variety of different viruses, such as hepatitis A, B, C, D, E,G and
F [2].

Hepatitis B(HBV) virus is an important cause of liver disease and has
numerous extra-hepatic manifestations. HBV leads to important morbidity
(including liver cirrhosis and hepatocellular carcinoma (HCC) and mortality
(887 000 deaths worldwide in 2015) [3], in the general population and [4] ,
recent evidence suggests a role of HBV in the incidence and progression of

chronic kidney disease [5].

HBVdisease, described as the evidence of serum hepatitis B surface antigen
(HBsAg), leads to hepatitis, cirrhosis and hepatocellular carcinoma
Nevertheless, HBV has been detected in several organs, including kidney,
parotid glands, ovaries and testes, as well as in seminal fluid [6] .Estimates
that one third of the world population have been infected with HBV. HBV

infection could lead to acute and chronic hepatitis, [4] .

HBYV is transmitted both sexually and parentally, most often by percutaneous
or mucous membrane exposure to infectious body fluids [3]. Other routes
of viral transmission could be through the shared use of non-sterile needles,
toothbrushes, razors, piercing, tattooing of the body, circumcision, or medical
equipment contaminated with infected blood. Although HBV is a transfusion-
transmissible virus, the risk of transmission through blood transfusions
decreased decades ago due to the implementation of strict safety measures
, globally, approximately 350-400 million persons are chronically infected
with HBV[3].

Objective: To detect the presence of HBs Ag among hemodialysis patients
using ICT & ELISA in Blue Nile State- Sudan.
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Material and methods:

Study design:

This study was descriptive cross sectional study.
Study area:

The study was conducted in haemodialysis center in Eldamazin city, which
represent the capital of the Blue Nile State. which located 525 Km south of
Khartoum city the capital of Sudan. the state boarded by Sinner state from
the north, Ethiopia and Southern Sudan countries from the east and west

respectively.

Administratively the state divided into 7 localities namely the Eldmazin,
Elrosaris, Wad El mahy, Baw, Eltdamon, Kurmok and Gesan. It is an
agricultural and postural state and is home to culturally and linguistically

diverse population.
Study duration:
This study was conducted during the period from January to August 2021.

Sample size sampling technique:

A convenient sampling technique was used to select patients from the HD
center. this because the total number of patients who currently attending to
the HD center is 66 patients and when they were informed about the study
(8 months); all of them have expressed their interest to take part in the study.
Based on that a total of 66 epidemiological questionnaire and blood samples

(n=66) were collected from these patients for the HBV analysis.
Data collection:

The data was collected from each Hemodialysis patients using a predesigned

questionnaire including the personal information such as (age, sex, education,
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occupation, duration of dialysis and number of time of dialysis during the

week).
Sample Collection:

Before the collection, the participant was informed about the study as

mentioned in ethical consideration and the questionnaire was filled.

For each participant, five (5 ml) of blood were collected in plain container
by vein puncture using sterile syringe. Each sample was centrifuged at 3000
rpm for 20 min. The serum was separated from the blood sample using 100ul
calibrated automatic pipette and dispensed in two aliquots in a newly Iml
sterile plastic container which was placed in a plastic rack and stored at -20°
C till the test for HBV ELISA was done.

Data analysis:

Collected data were analyzed by a computer system using statistical package

for social sciences (SPSS) Program version (20).
Ethical consideration:

Permission to carry out the study was taken from the Ministry of health, Blue
Nile state. All subjects examined were informed for the purpose of the study

before collection of the specimens and written consent was taken from them.

Laboratory method:

Volume of 5 ml blood collected from each HD patients in plain container
through vain puncture technique under aseptic technique. Serum samples
were analyzed for (HBV Ag Rapid) test using Immunochromatographic test
(ICT) (FORTRESS) and specific -HBV Ag using indirect Enzyme-linked
immune-sorbent assay (ELISA) (FORTRESS)as confirmed test.
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Results and discussion:

The total number of participant in this study was 66 participants. Most of
them are male 48 (72,7%) /66 (Figure 1). The majority of patients in HD

center are aged between 21 -30 years’ old

16(24 %) (Figure 2). 24 (36.4%) of the patients are basic school educational
level (Figure 3) The majority of population are coming from urban region
44(66.7%), (Figure 4). (50%) /66 of the patients were starting HD from year
to two years (Figure 5). 61(92.4%)of the patients were coming to HD center
three times every week (figure6). During dialysis period 54(81.82%)were
transfused blood (figure 7). Among 66 patients there are only 24 (36,4%) are
vaccinated (figure 8) although there is no history of hepatitis B viral infection

(figure 11)
48
30 4 72.73%
40 -
g 30
= 18
o
o 20 + 27.27%
(&
10 -
0
Female Male

Gender

Figure (1): - Distribution of study participants according to their gender
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Figure (2). Distribution of study participants according to the age

24
25 7 36.36%

17
25.76%

12
18.18%

7
10.61%

Frequency

9.09%

University Basic Secondary  Illutrate Khalua

Educatiopn Level

Figure (3): - Distribution of study participants according to their Education

level
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Figure (4) : - Distribution of study participants according
to their Region

Figure ( 5): - Duration of hemodialysis since starting by years

02024 guigs - 1445 axall ga - ggillillg golill aaall - digiw guy 4oAao dralc :pjldll dlao




Frequency of dialysis / week

. Two times
B Three times

Figure (6): -Show distribution of study participants according to the
frequency of dialysis / week

Blood transfusion dialysis
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Figure (7): - Frequency of blood transfusion during dialysis
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Vacccination status
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Figure (8): - Distribution of study participants according

to the vaccination status

History of HBV infection
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Figure (9): - Distribution of study participants according
to their history of HBV infection
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Discussion:

HBYV is an important cause of liver disease and has numerous extra-hepatic
manifestations. HBV leads to serious morbidity and mortality (887 000
deaths worldwide in 2015) [3] . In the general population and[4], recent
evidence suggests a role of HBV in the incidence and progression of chronic

kidney disease [5].

Maintenance hemodialysis for end-stage renal disease patients improves
the quality of life, but increases the risk of contracting HBV infections.
(Nosocomial infection) with HBV in hemodialysis units, mainly via dialysis

machines and infected medical staff [7].

Sudan classified among countries with a high hepatitis B surface
antigen(HBSAg) an endemicity of more than 8% [8] . Sero-prevalence of
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HBSAg ranging from as low as 6.8% in Central Sudan to as high as 26% in
Southern Sudan [9].

The current study was carried out, among HD patients in Eldamazin HD

center.

aimed to confirm the presence of HBsAg by serological analysis and to
compare infected and non- infected patients in order to determine the risk

factors for contamination and compare. ELISA method with ICT.

The 66samples were negative (100%) by ICT as screening test. And also the
same result by ELISA as confirmatory test. These lower result indicated to
good system followed in HD Center. And implementing infection control
measure in HD Center and reduced dependence on blood transfusion for

treatment of anemia.

The seroprevalence was low compared with that in other neighboring
countries like Ethiopia was 1.2% (3/253), from April-May 2016 by collecting
a total of 253 blood samples, Jordan (5.9%) and Saudi Arabia (10%) and
Bahrain (11.8%) [10].

Strict adherence to universal infection control procedures, combined with
other preventative measures and regular screening of patients and staff might

explain the low seroprevalence of HBsAg.

When compared to study was carried out in the Ahmed Gasim Hospital
hemodialysis unit, Khartoum North during February—June, 2010.0f the 353
patients enrolled in the study, HBsAg was detected in 16 (4.5%) [11]

Conclusions:

In this study all participant negative for HBV in the Haemodialysis center in
Eldamazin Blue Nile State.
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Recommendation:

- Further studies should be conducted using large sample size should be
conducting and possibly include other neighboring states to better estimate
the detection of HBV infection.

- More accurate and advanced techniques should be used such as PCR.

- Patients with negative HbsAg on admission should be screened every six

months.

- Provide HBV Vaccine to any patient in heomdyasis center.
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