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Using green Kaizen technology to reduce carbon emissions and reduce
environmental costs
Prof. Dr. Manal Jabbar Sorour
University of Baghdad - College of Administration and Economics
Researcher: Mahmoud Shukr Mahmoud
University of Baghdad - College of Administration and Economics

Abstract:

The developments taking place in the modern business environment at present are evident in
intense competition and technological progress, as economic units have tended to adopt
modern methods by paying attention to green technologies to eliminate waste of resources
and energies and manage environmental costs to reduce the amount of waste, in light of
environmental disasters represented by pollution and emissions.  Generated from
manufacturing operations within the economic unit, which led to high environmental costs,
and therefore the economic units have to search for modern technologies that contribute to
reducing environmental costs and reducing carbon emissions. Perhaps the most prominent of
these technologies is green kaizen.

It is known as one of the strategic technologies that aims to improve and manage the internal
and external environment of the economic unit, address environmental impacts, ensure the
safety of workers, and reduce environmental costs, in a way that contributes to achieving the
desires and needs of customers through the production of environmentally friendly products
and improving environmental performance, as this technology works to improve
environmental quality.  Through continuous developments and improvements to the
production system for all stages, these improvements include addressing waste and
environmental pollution and the accompanying effects that cause danger to the environment
and society that occur through production processes. Therefore, this technology works to use
preventive activities with the aim of addressing the risk that affects the environment, thus
reducing carbon emissions and reducing environmental costs. The research has found that the
use of green Kaizen technology contributes to reducing environmental costs by reducing
energy consumption, reducing carbon emissions and wasting natural resources, as well as
reducing solid and liquid waste. A set of necessary recommendations have been presented.
This can help economic units reduce environmental costs and reduce carbon emissions, as
these economic units must adopt the environmental quality standards included in the 1SO
standard (1SO14001.

Keywords - Green Kaizen technique, reducing carbon emissions, reducing environmental
costs
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The value of incorporating artificial intelligence in teaching science at the
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Abstract:

Research introduction: Learning and teaching science in particular is the locomotive of the
development of societies, and an essential means of their progress and prosperity, evolving
with the development of its methods and tools, as modern technology and artificial
intelligence applications have become powerful tools in enhancing science learning for
students and pupils in general and primary school students in particular, by providing
interactive and fun ways while simulating experiments, presenting scientific concepts, and
applying them practically.

Research Problem: What is the impact of the integration and early and innovative use of
technology and artificial intelligence in enhancing interaction, participation, and learning in
the field of science, especially the teaching of scientific activity, making it an interesting and
motivating experience for learners?

Research goal: This research aims to identify the importance of using educational
applications based on artificial intelligence, through which learners can be motivated to
explore and develop their scientific skills in innovative and new ways beyond the traditional
methods that rely on memorization and rote learning. This research also aims to explore how
the use of artificial intelligence affects the development of models of scientific activities and
teaching methods in primary schools, as well as identify how innovative technology and smart
applications are used to motivate learners and improve their understanding of science. We
will also address the benefits of artificial intelligence technology in teaching and learning in
primary schools.

Conclusion and recommendations: Through this research, we concluded that the future of

learning and science teaching is linked to the use and integration of artificial intelligence
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technologies. Therefore, we recommend the integration of these technologies in the early
stages of schooling, In particular, the use of these technologies in primary schools will open
the doors to a new world of educational opportunities and possibilities for both the teacher
and the learner and will affect the development of curricula and teaching methods in the
future and the provision of advanced education that adapts to modern developments in the
ever-changing and evolving world of ICT and artificial intelligence.

Keywords: artificial intelligence, science teaching, smart apps, artificial intelligence
platforms.
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The Impact of Digital Technologies on Scientific Research
Dr Salma Abdul Rahim Abdul Hassan Dagher Al-Shammari

Faculty of Law - Sumer University - Iraq

Abstract

The study aims to identify technological techniques and their impact on scientific research
and development and how to benefit from this technology, by applying it to the educational
reality, and then come up with a set of recommendations that contribute to the development of
digital technologies. To achieve the goal and problem of the study, several questions and
hypotheses were raised to reach the most important conclusions that were reached. The study
concluded with a set of recommendations, the most important of which is that the relevant
ministries must periodically and regularly improve the quality of their communication
methods, which helps to provide distinguished services and achieve optimal investment of
human resources. The relevant authorities must be interested in developing their
communication methods and making them keep pace with development.

Keywords: Digital technology, scientific research, digital libraries, electronic information,
technology
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The Importance of Digital Transformation and Technology in Education:
The Experience of the Faculty of Economics at the University of Benghazi in Distance
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Abstract:

Universities have an important role in helping individuals accomplish the educational process
to be qualified in order to move forward in their working lives later, however, this role has

been affected by the crises facing the country, such as during the spread of (COVID-19), and
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strikes. Therefore, policies adopted by the universities were critical to managing and dealing
with these kinds of circumstances. They started to exploit technology as much as possible,
according to the available capabilities to cope and contain these conditions. This paper has
two main parts to focus on: First, is the importance of technical development in higher
education in general, second, is to review the experience of the Faculty of Economics at the
University of Benghazi during the period of the pandemic of (COVID 19) and periods of

strike in sectors related to the university.

The paper examines and evaluates how the college attempted to modify its policies to cope
with developments. The experience of the Faculty of Economics in such exceptional
circumstances as it went through is an important step to overcome crises that could have been
an obstacle to students and their academic achievement. The paper follows the statistical
descriptive method using semi-annual data of students who registered at the faculty. The
study showed the positive impact of using distance learning during the study period, analysis
revealed a growth rate in the number of students despite the circumstances and a qualitative
change in teaching methods. In addition, one main conclusion is the need to improve technical
supplements and at the overall education level, starting from the basics such as electricity and
internet and Moodle, Turnitin and other related technical facilities to enhance education in

Libya.

Keywords: education and technology distance learning, Corona pandemic, Libya.
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Artificial Intelligence in the Context of Moral Imperative and Human Need
By Mohammed Jassim Alwan
Babylon Education Directorate

Abstract
René Descartes, the father of modern philosophy, captured the essence of

urbanity and civilization at the start of the Enlightenment in Europe when he
said, "Every nation's civilization is measured by the extent of its people's ability
to philosophize better." But thanks to science and experimentation, it's now
widely accepted that the degree of material and industrial development serves as
a proxy for progress. As a result, discussing philosophy does not always entail
discussing urbanity and civilization. Man moved from mythology, the life of a
priest, and the enslavement of the mind to the light of liberty, introspection, and
mental emancipation because of philosophy. Then, science emerged to improve
humankind's standard of living and bring about the material advancements that
are seen in modern societies, so

Keywords: Artificial Intelligence - Human Need - Moral Necessity.
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“Artificial intelligence as a tool for improving scientific research Quality:

opportunities and challenges”
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Abstract

Artificial Intelligence (Al) has become an essential tool across various fields,
including scientific research. This study aims to analyze the role of Al in
improving the quality of scientific research by highlighting the opportunities it
offers and the challenges it faces. The research begins by reviewing how Al is
utilized in different stages of the research process, such as data collection and
analysis, literature recommendation, enhancing the quality of scientific writing,
and uncovering hidden patterns and trends in data. Specific techniques like
machine learning, natural language processing, and deep neural networks are
examined to understand how they can be leveraged to achieve more accurate and
comprehensive research. The study explores the opportunities that Al presents in
boosting the efficiency and quality of research, including reducing the time
required for data analysis, improving the accuracy of results, and providing
intelligent recommendations that help researchers explore new avenues.
Additionally, the research discusses emerging Al applications in areas like peer
review, identifying duplicate research, and predicting the future impact of
studies. Despite these opportunities, the use of Al in scientific research also
faces several challenges. The study addresses issues such as algorithmic bias,
the risks of over-reliance on technological tools, and the potential impact on
human creativity in research. Furthermore, the ethical and legal aspects of Al

use in research are critically examined. In conclusion, the research provides
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recommendations on how to balance the opportunities offered by Al with the
challenges it presents, ensuring the sustainable and responsible enhancement of
research quality.

Keywords: Research Quality Improvement <Artificial Intelligence, Data

Analysis, Machine Learning« Ethical Challenges.
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Understanding the Relationship Between Al, ML, DL, and NLP

o « Al is a broad field that includes anything related to making
machines smart
@ « NLP is the branch of Al focused on teaching machines to
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@ a « ML is a subset of Al that involves systems that can learn by
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* DL is a subset of ML that uses models bullt on deep neural
networks to detect patterns with minimal human
Involvement.
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Materials Researches Directorate, Ministry of Science and Technology,
Baghdad, Iraq

Abstract:

In this study, green synthesis of silver nanoparticles using seed extract of B. nigra L. and
characterized using UV-visible and FTIR spectrophotometer. The results of UV-vis spectra
showed that the peak of the spectrum at a range between 350-700 nm. In addition, the results
showed that FTIR spectra of seed extract (control) give values 3397, 1652, 1521, 1420, 1108
and 1056 respectively. As well as the FTIR spectra analysis of silver nanoparticles gives
values of 1652,1414,1384,1106,1056 respectively. These peaks are attributed to the presence
of the following bonds C=N aliphatic amine, N-O nitrogen compounds and C-x halogen. The
results showed that there is a change in the colour of the silver nitrate solution which was
added to the extracted B. nigra L. seeds due to the formation of silver nanoparticles in all

concentrations except at (25ml) where a darker colour is recorded.

Keywords: Brassica nigra, silver nanoparticles, Biosynthesis.
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Introduction

Nanotechnology is a term which originated from the Greek word, the meaning of ‘nano’ is
‘dwarf. Nanotechnology is a science that deals with producing solid particles with all three

external dimensions at the nanoscale in the size range between

1-100nm. Nanotechnology has many applications in plant biotechnology and agriculture (1).
Moreover, nanotechnology is mostly involved with the synthesis of nanoparticles of variable
chemical compositions, sizes and shapes with their potential use for human benefits (2).
Green synthesis of metal nanoparticles using different parts of plants like leaves, fruit, flower,
bud and pod extracts are used to convert metal ions to nanoparticles by the process of
reduction (3). The phytochemicals present in the plant play an important role in nanoparticle
synthesis (3). Silver nanoparticles have been reported as antibacterial, antifungal, biomedical,

catalytic and optical (3).

The medical plant has its benefit to human health that needs to be further studied and
explored. The B. nigra L. is one of the medicinal plants that belong to the family
(Brassicaceae). The common names of B. nigra L. are "Mustard" in English, "Sarson™ in
Hindi and Khardel Aswad in Arabic. B. nigra L. (Fig 1) is an erect, simple, mostly branched,
50 to 60 cm in tall (4). B. nigra L. is a winter crop which originated in the Middle East and
cultivated in Europe, some States of North America and India and it also has a very limited
cultivation in the northern districts of Iraq (5). B. nigra L. seeds are the most important part of
the plants which have many medical applications. It is considered an appetizer, digestive,
diuretic, emetic, irritant and stimulant (6). It is also used as a spice in the treatment of
preparation of many cooked foods or in pickles. However, in Europe, it is used for burning
and in the manufacture of soap or as a lubricant. B. nigra L. has other uses like bath mustard,
mustard bran and mustard flour. Moreover, it has been used in pleurisy and pneumonia
treatment (5). B. nigra L. seeds contain about 4% isothiocyanate glycoside named sinigrin and
myrosin, which yield 0.7-1.3% mustard volatile oil. In addition, seeds of B. nigra L. contain
about 27% of fixed oil, 30% of proteins, albumins, colouring matters, mucilage, gums,
inositol and lecithin (7). The aim of the study is to green synthesis and characterization of
silver nanoparticles using B. nigra L. seed extract
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Fig. 1: B. nigra L. plants were grown in the greenhouse, (a) Leaves, (b) Flowers, (c).
Fruits, (d) Seeds

Materials and methods:

Preparation of seed extract from B.nigra L.:

The seeds of B. nigra L. were obtained from the local market. The seeds of B. nigra L.
were washed with running tap water to remove the dirt and dust followed by washing with
distilled water, dried at room temperature. About 10 g of B. nigra L. seeds were soaked in
500 ml of distilled water and incubated overnight. The extract was filtered with filter paper

and concentrated with a rotary evaporator at temperatures of 50 C° and 1500 rpm (Fig.2) (8).

: Steps of seed extract from B.nigra L Fig.2
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Preparation of 1mM silver nitrate stock solution:

The stock solution of 1mM Silver nitrate was prepared by weighting

0.01698 gm in 100 ml distilled water then mixed with a magnetic stirrer and stored at 4C° for

further experiment (8).
Biosynthesis of silver nanoparticles from B. nigra L. seeds

The different amounts of seed extracts of B. nigra L. were (5,10,15) ml were incubated in
round bottom flasks in different experiments with 1mM aqueous AgNOj3 solution (30ml) with
vigorous stirring, the extract was added dropwise to the AgNOj3 solution and the total volume
was made up to 60 ml by addition of distilled water. After that, the colour changed from light

yellow to dark brown after continuous stirring for 4 hours (Fig.3) (6).

Fig.3 : : Steps of silver nano particals from B. nigra L. seeds

UV-Visible spectrophotometer Analysis:

The change in colour of the reaction mixture was recorded by visual observation. The
prepared silver nanoparticles were characterized through a UV-Vis spectrophotometer
(Shimadzu (1650PC), made in Japan). The reduction of silver nanoparticles was monitored by

a UV spectrophotometer range of absorbance from 350-700 nm (8).

Fourier Transform Infrared (FTIR) Analysis:
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The FTIR spectra were detected of silver nanoparticles formed from the extract of B.

nigra L. seeds. After dried the extracted sample was detected Fhe-extract was poured into a
petri dish and kept in a hot air oven until dried; the dried sample was detected by FT-IR
analysis (Shimadzu IR-Prestige 21) to identify the bioactive molecules which responsible for
the reduction of silver ions with capping ability of the bio reduced silver nanoparticles. The
FT-IR spectra were measured over the range of (500-4000 cm™) at 1 cm™ resolution for

40min (6).
Results and discussion:

Visible Observation of Silver Nanoparticles:

The colour change from light pale to brown was observed on mixing of seed extract of B.
nigra L. with ImM silver nitrate solution (Fig.4-B). The visible colour change indicates the
formation of silver nanoparticles. This result is due to the reduction and stimulation of surface

Plasmon resonance (SPR).

Fig.4: Visual observation of silver nanoparticles synthesized by using B. nigra L. seeds.
A: Control showed no change in Color, B: change color from light yellow to dark brown
which indicated to synthesis of silver nanoparticles

Analysis of silver nanoparticles by UV-visible spectrophotometer:
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The synthesized silver nanoparticles were initially characterized by the UV-visible

spectrophotometer analysis to confirm the presence of specific surface Plasmon resonance
(SPR) (9). The results indicated that the Ultra violet spectral measurement for silver nitrate
before transformed to nanoparticles was carried out in range of wavelength between 194-697
nm (Fig. 5). As well as, the results showed that the synthesize of silver nanoparticles of the
extract seeds of B. nigra L. was found to (5ml) in 1mM silver nitrate was observed at a range
between (195-294nm) for silver nanoparticles (Fig. 5-A), whereas the results showed that the
synthesize of silver nanoparticles of the extract seeds of B. nigra L. was found to (15ml) in
1mM silver was observed at a range between (311-696nm) (Fig. 5- B). This result is due to
the Plasmon resonance (SPR) of metal oxide (9). In addition, the synthesis of silver
nanoparticles of the extract seeds of B. nigra L. was found to (be 25ml) in 1mM silver nitrate
can be monitored by the formation of SPR at a range between (318-427 nm) (Fig.5-C). These
results due to the surface agreement with Pandit (2015) indicated that the synthesis of silver
nanoparticles can be monitored by the formation of SPR at 432 nm, while, lyer et al. (2016)
observed that the synthesize of silver nanoparticles can be monitored by the formation of SPR
at 455 nm.
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Fig. 5. UV-Vis spectrophotometer analysis of generated silver

Nanoparticles using B. nigra L. seed extract

Analysis of silver nanoparticles by Fourier-transform infrared
spectroscopy (FTIR):

The FTIR method is used to evaluation of functional groups in silver nanoparticles. The results
showed that FTIR spectra of seed extract (control) give values 3397, 1652,1521, 1420,1108 and 1056
respectively (Fig.6- A). As well as the FTIR spectra analysis of silver nanoparticles gives values of
1652,1414,1384,1106,1056 respectively. These peaks for control and silver nanoparticles correspond
to C=N aliphatic amine, N-O nitrogen compounds, and C-x corresponds to halogen (Fig 6- B). These
groups might be responsible for the synthesis and stabilization of generated silver nanoparticles.
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Fig. 6. FTIR spectra of seed extract (control) (A) and silver nanoparticles (B) synthesized using
seed extract of B. nigra L.

Conclusion:

According to this study successful biosynthesis of silver nanoparticles from the extract of B.
nigra L.seeds. Its economy is friendly with the environmental method. The results showed that the
change in colour is due to the formation of silver nanoparticles influenced in all concentrations of
extracted solution from B. nigra L seeds. However, the concentration of the extracted solution at

(25ml) recorded a higher colour of silver nanoparticles.
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HPLC determination of methanolic extraction of Tamarix aphylla flavonoid

and its effect effects on staphylococcus aureus growth inhibition
Samar Fouad Abbas

Materials Research Directorate, Ministry of Science and Technology,

Baghdad, Iraq

Abstract:

Tamarix aphylla (L) is one of the medicinal plants that belong to the family tamaricaceae.
This study was conducted using HPLC analysis. The results of HPLC analysis showed that
the concentration of Rutin in leaves extracted from Tamarix. aphylla recorded the highest
value at (2.45ppm) while the concentration of Myricetin and Luteolin in leaves recorded the
lowest value at
(0.2 and 0.3ppm) respectively. As well as the Quercitrin standard not found in the leaves
extracted from Tamarix. aphylla. In addition, the results showed that the concentration of
Isorhametin of stem extract from Tamarix.aphylla recorded the highest value at (8ppm) while
the concentration of Kaempferol of stems recorded the lowest value at (1.2ppm). Moreover,
the compounds of Quercetin, Myricetin Quercitrin, Coumarin and Luteolin were not found in
the stems extracted from Tamarix.aphylla. On the other hand, the results showed that no
inhibition zone for staphylococcus aureus against (100, 50 and 25 mg/l) concentrations of
DMSO for leaves and stems but the concentration (200mg/l) of DMSO for leaves and stems
extract recorded an inhibition zone.

Keywords: Tamarix aphylla, flavonoid compounds, HPLC, staphylococcus aureus.
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Introduction

The medicinal plant has its own benefit to human health that needs to be further studied
and explored. Tamarix aphylla (L) is one of the medicinal plants that belong to the family
tamaricaceae. The common names of Tamarix aphylla (L) are “Athel” in English, and “Abal”
In Arabic. Tamarix aphylla L. (Fig. 1) is a small tree or a shrub, having branches pendulous
and slender erection, and an evergreen, perennial tree. Tamarix aphylla is adapted to salty
soils with low-temperature-range (1). The plant is a tall shrub or tree of about 12 m in height.
The leaves are sessile, alternately positioned, entire and minutely cuspidate. The flowers are
stalkless, small in size, having a pinkish-white colour. Fruits are bell-shaped with a hairy
bunch. Seeds are small and cylindrical (1). The roots of this tree are strong and woody.
Tamarix aphylla is considered the most common species cultivated in Africa (Sudan, Tunisia,
Morocco, Algeria, Abyssinia, Kenya, Egypt, Libya, Somalia, Eritrea and Senegal). It also has

been cultivated in the Middle East (Yemen, Jordan, Kuwait, Saudi Arabia, Iran, Israel, and
Iraq) (1).

Tamarix aphylla leaves are the most important part of the plants which have many
medicinal applications. It is considered in eye inflammation, fever and toothache (2). As well
as the extracts from the leaves are applied in the treatment of tetanus (3). In addition, the
green leaves of Tamarix aphylla are consumed by camels as food (4). Also, the bark tree of
Tamarix aphylla is used in the management of syphilis, eczema and skin diseases (5).
Tamarix aphylla leaves contain many secondary compounds such as alkaloids, flavonoids,
steroids, cardiac glycosides, terpenoids, tannins and saponins (6). As well as, several
flavonoids are found in the leaves of Tamarix aphylla such as kaempferol, quercetin,

isorhamnetin, rutin, and Tamarixetin (6).

Therefore this study aims to detect and isolate several flavonoids found in Tamarix aphylla
from leaves and stems using high-performance liquid chromatography (HPLC). In addition,
this study includes to effect of this crude extract on staphylococcus aureus growth or

inhibition.

134



2024 S5, ally Sudphail) polsll Slgall Sy oY) Sl | IoY s

o
Ry
-N'_.'

5
2: h 1._&‘
-~ W

g

-

¢

-~

' y 5
. » j
-
NG
’ _"(

o W
?'f.' z *ié-

Fig. 1: Tamarix aphylla L. plant

Materials and methods:

Plant collection and extraction of flavonoids using methanol solvent from Tamarix

aphylla L. leaves and stems using methanol solvent:

The fresh leaves and stems of Tamarix aphylla L. were collected from the local sites
which were used as a source for the experiment. The fresh leaves and stems of Tamarix
aphylla L. were washed with running tap water to remove the dirt and dust followed by
washing with distilled water, dried at room temperature. About 10 g of finely cut Tamarix
aphylla L. leaves and stems were added to 100 ml of aqueous methanol at 80% and incubated
overnight. The extract was filtered with filter paper. After that, the extract was put in a petri
dish and placed in an oven at a temperature of 40 ° C for three days to dry completely and

weighed to a constant weight (7).
Detection of flavonoids by High Performance Liquid Chromatography (HPLC):

The methanol extracts of Tamarix. aphylla was analyzed by HPLC to investigate the
presence of flavonoids. HPLC analysis was achieved on a reverse-phase C18 column (5 um
particle size, 4.6 mm x 250 mm), the mobile phase was a linear gradient with O-phosphoric
acid 0.25% (A)- acetonitrile (B) for 0.01 min starting with A: B (70:30), changing to A: B
(40:60) for 5 min, A: B (20: 80) for 10 min, A: B (70:30) for 15min. The flow rate was 1
ml/min. The injection volume for all samples and standard solutions was 20uL all at room

temperature (8).
Study of Antibacterial Activity:
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Determination of the antibacterial effect of Tamarix. aphylla methanol leaf and stem
extracts were carried out by the well diffusion method. A loopful bacterial culture was
immersed in sterile distilled water to form the dilution of the inoculums. The nutrient agar
plates were prepared and left for solidification. Then wells were formed by using a sterile
cork borer. The plates were then inoculated by the bacterial culture using the sterile swabs.
The wells were filled with the plant extracts. After that, four concentrations (200, 100, 50 and
25 mg/ml) of plant extract residues in DMSO were used to investigate the highest or lowest
effective concentration of Tamarix. aphylla. For negative control (1 %) Dimethyl sulfoxide
(DMSO) was used in this experiment. The experiments were set up with two replicates for
leaves and stems. The petri plates were incubated overnight at 37 °C. After incubation, the

Petri plates were checked for different zones of inhibition (mm) formed by the plant extracts

9).
Results and discussion:

Detection and determination of flavonoids extracted from leaves and stems explants of
Tamarix. aphylla by High-Performance Liquid Chromatography (HPLC):

The results of HPLC analysis showed that the concentration of rutin of leaf extract from
Tamarix.aphylla recorded the highest value at (2.45ppm) while the concentration of Myricetin

and Luteolin of leaves recorded the lowest value at

(0.2 and 0.3ppm) respectively. In addition, the Quercitrin standard was not detected in the
leaves extracted from Tamarix.aphylla (Table 1, Fig.3).

Table (1): HPLC analysis of flavonoids in leaves explants extracted from

Tamarix.aphylla

standard Retention time Retention time Area of | Areaofleaf | Concentration of
of standard of leaves extract | standard extract stander in leaves
(min) (min) (Ppm)
Rutin 2.644 2.656 295528 145339 2.45
Kaempfero 3.688 3.979 219471 57429 1.3
I
Isorhameti 4.094 3.979 155330 57429 1.8
n
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Quercetin 5.118 5.120 44175 38306 2.1
Myricetin 5.600 5.800 7524 3351 0.2
Quercitrin 6.091 6.367 6627 1781 No detected
Catechin 7.606 7.585 22106 10314 1.1
Coumarin 8.496 8.367 1028 1199 11
Luteolin 9.744 9.563 15450 2044 0.3

On the other hand, the results of HPLC analysis showed that the concentration of
Isorhametin of stems extracts from Tamarix.aphylla recorded the highest value at (8ppm)
while the concentration of Kaempferol of stems recorded the lowest value at (1.2ppm).
Moreover, the compounds of Quercetin, Myricetin Quercitrin, Coumarin and Luteolin were
not detected in the stems extracted from Tamarix.aphylla (Table 2, Fig.4). These results of
the current study are in disagreement with Ismaeel, et.al (2020) which showed that three
flavonoid aglycones were extracted with ethyl acetate (Kaempferol, Quercetin, Isorhamnetin)
and one flavonoid glycoside (Rutin) was detected in the ethanol /water 90% extract. However,
Tabet, et.al (2018) noticed that the HPLC analysis showed that there were at least 8
remarkable phenolic compounds of leaf extract, and the most important ones included vanillic
acid, naringin, and caffeic acid.

Table (2): HPLC analysis of flavonoids in stem explants extracted from Tamarix.

aphylla
standard Retention time Retention time Area of Area of Concentration of
of standard of stem extract | standard stem stander in stems
(min) (min) extract (ppm)
Rutin 2.644 2.672 295528 208098 3.52
Kaempfero 3.688 3,929 219471 2409996 1.2
I
Isorhameti 4.094 3.929 155330 2489996 8
n
Quercetin 5.118 5.390 44175 1277893 No detected
Myricetin 5.600 5.390 7524 1277893 No detected
Quercitrin 6.091 | - 6627 No detected
Catechin 7.606 7.509 22106 26920 3
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Coumarin 849% | @ - 1028 | = ----- No detected

Luteolin 9.744 9.373 15450 1013484 No detected
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Fig.3: HPLC analysis of flavonoids in leaves extracted from Tamarix.aphylla using

methanol extract
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Fig.4: HPLC analysis of flavonoids in stems extracted from Tamarix.aphylla using
methanol extract

Inhibitory effect of Tamarix aphylla methanol leaves and stems extract on bacterial

growth:

The antibacterial activity of leaves and stems extract of Tamarix aphylla was determined
by measuring the diameter of the inhibition zone using the disc diffusion method. Two
samples of the leaf and stem extract were tested against the bacteria Staphylococcus aureus as
shown in (Table 1). The results from (Table 1) showed there is no inhibition zone for
staphylococcus aureus against (100, 50 and 25 mg/l) concentrations of Dimethyl sulfoxide
(DMSO). Moreover, the results showed that the concentration at (200mg/l) of Dimethyl
sulfoxide (DMSO) for leaves extract recorded the highest value (20 mm) inhibition zone
(Table 3, Fig 5, A) while the inhibition zone (11mm) recorded for stems extract (Table 3, Fig
5, B). These results and similar differences in minimum inhibitory concentration (MIC)
values may be due to differences in the physiological conditions of plants, environmental
conditions, working parts of plants, extraction procedures, concentration of crude extracts and
strains of test bacteria (10). These results are in agreement with Ali et al., who observed that

the staphylococcus aureus gives a high diameter of inhibition zone against 900mg/ml of
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extract concentration of methanolic extract of Ficus carica leaves (11). Adnan et al. revealed
that the flavonoids showed the highest inhibitory effect against Salmonella typhi followed by

Staphylococcus aureus.

Table 3. Diameter of zone inhibition (Imm) of bacteria staphylococcus aureus in

different concentrations of DMSO (mg/L) of leaves and stems extract of Tamarix

aphylla:
Concentration of Explants of Tamarix aphylla
DMSO (mg/L) Leaves Stems
200 20 11
100 0.0 0.0
50 0.0 0.0
25 0.0 0.0

Fig.5: Diameter of zone inhibition (1mm) for bacteria staphylococcus aureus

of Tamarix aphylla: A: Leaves extract, B: Stems extract
Conclusion:

According to this study, the results of HPLC analysis showed that there were at least 8
remarkable flavonoid compounds and the most important ones included (Rutin) which
recorded the highest value in the leaves extract from Tamarix aphylla. However, the most
important flavonoid compound (Isorhametin) recorded the highest value in the stem extract
using methanol 80%. On the other hand, the results showed that no inhibition zone for
staphylococcus aureus against (100, 50 and 25 mg/l) concentrations of DMSO for leaves and
stems but the concentration (200mg/l) of DMSO for leaves and stems extract recorded an

inhibition zone.
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Abstract:

Chrysanthemum is an annual herb 20-50 cm tall with oval leaves and flowers range and
sometimes pink, it is widespread in southern and central Europe and western Asia. Its Arabic
name is (Calendula) and the scientific name of the genus is Chrysanthemum.

The flowers have been used in folk medicine for a long time and were an effective treatment
for smallpox and measles, used by Greek, black and Arab doctors. Chemical components of
this plant: The flowers contain flavonoids, the most important of which is quercetin, volatile
oils, and bitter compounds such as calendin, the most important of which are phenolic acids,
coumarins, carotenoids, tannins, waxes, and alkaloids, the most important of which is the
compound Stachydron. The flowers, including the volatile oil they contain, have anti-
inflammatory properties that help heal wounds, treat burns, and treat inflammation of the skin,
mouth, and pharyngeal membranes. MucousThe flowers also have antimicrobial properties,
such as Staphylococcus aureus, Candida monosa, vesicular stomatitis virus, and Rhinovirus.

Alkaloids were detected in chrysanthemum flowers using the Meyer reagent and a white
precipitate was given for positive detection. The alkaline extract of the plant was obtained by
sedimentation of acid HCIl, ammonia NH3 and chloroform to obtain free alkaloids and dried
at 40C °. The bacterium Staphylococcus aureus, which causes skin infections, boils and
bacteria (Pseudomonousaeruginosa), causing wounds, burns and yeast (Candida albicans),
causing rashes, The Agar well method is used to sensitivity test for alkaline extract. The
minimum inhibitory concentration and MIC were determined in mg/ml and the highest
inhibition zone for Staphylococcus aureus was 23 mm at 400 mg/ml the value of MIC was
100 mg/ml and the highest inhibition zone for Pseudomonousaeruginosa was 25 mm. MIC
value is 50 mg / mL the highest inhibition zone for yeast (Candidaalbicans) is 16 mm at a

concentration of 400 mg / mL and the MIC peak is 200 mg/ml.

Keywords: chrysanthemum, alkaloids, bacteria and fungi, Dermatitis
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Introduction:

The genus Chrysanthemum golden flower in Greek belongs to the Asteraceae family, it
includes about 300species * The chrysanthemum was distributed in the main region, one in
the Mediterranean area, and the other one was founded in China and Japan .

Chrysanthemum morifolium has significant importance as an intrinsic medical plant, it is also
used as an herb in both Japanese and Chinese traditional medicine or herbal tea. *

It has various biological features including anti-inflammation, antioxidant activity,
cardiovascular protection, antitumor genesis, antivirus HIV and antibacterial *.
Chrysanthemum tea can help detoxify blood, regulate blood pressure and calm the nerves and
its herbal infusions are used in the treatment of bacterial and viral infections, sinusitis, blood
pressure, digestive, skin problems, influenza virus °

The active materials in this plant (phenols, flavonoids, tannins, glycosides, volatile oils ) each
possess numerous health-related effects such as antibacterial, anti-inflammatory,
immunomodulatory humeral and cellular ®’

The chrysanthemum flower is known as a source of the pigment anthocyanin, which gives
different colours to the flower, such as red, yellow, and pink. This pigment is of great
importance as it is an antioxidant and antimicrobial %°*°.

Materials and methods:

materials

1. Plant: we get chrysanthemum morifolium flowers dried golden from the shop. It was
identified from the Encyclopedia of Life, 2013. the plant was cleaned and dried at
+35°C and saved in plastic sacs to use.

2. Chemical material: we used chemicals such as Hcl acid, ethanol absolute 99%,
chloroform, Ammonia, Hgcl2, and KI from the medical centre laboratory.

3. Laboratory equipment: we used a Rotary evaporator, and oven 40°C HPLC (High
performance Liquid chromatography) to identify active material (staacchydron
alkaloid).

4. Culture media: we used nutrient agar, and nutrient broth from (LAB) company to
cultivate and save the bacterial isolates and the saboroud agar, saboroud broth (LAB)
for cultivation of the candida and we used the sensitivity test for plant extract.

Methods:
Detection for Alkaloids

We detected alkaloids using (Mayer’sreagent). It was prepared by A, B solution (A 1.5
gm. Hgcl2 +60 ml distilled water). (B solution 5gm KI + 10ml distilled water ).
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Mixture A, and B with 5 ml from aqueous plant extract in clock glass, white sediment +ve
result (alkaloids).™
Preparation of alkaloid-free extract :
1-grind the plant flower then 5 gm of crush was taken and added to water with 250 ml
Hcl diluted to 5%, socked for 24 hr to give aqueous extract alkaloid salt.
2- ammonia NH3 was added to an aqueous extract after filtration to get an isoelectric
point to make up chloride salt or ammonium sulfate and singular free alkaloid.
3- the chloroform was added to extract free alkaloids 3 times or more. We took taken
lower layer to get rid of chloroform by using a rotary evaporator and dried it in an
oven (40°C).
4- we got dried weight to alkaloid free, solute by distilled water to reach to
concentration. (mglml). *2
Identification free alkaloid (  stacchydron)
We identified active material (stachydron) by HPLC (Shimano)comparison with
standard for retention time 2.5 on 280Nm and used colour (4.6* 250)mm.
Sensitivity test: agar well diffusion method (wells), by using cook born (6mm). We put
solution alkaloid extract in all wells by micropipette. (0.3ml) at concentrations (400,200,
100, 50, 25) mglml.whereas control contained distilled water only. We put peptides in an
incubator at (£37°C) for 24 hr After that we measured the diameter of the inhibition zone

around well in millimeters 3

Statistical analysis
The results from the test to clear the effect of free alkaloid extract against bacterial isolates
by (ANOVA) at 0.05 probability level to know significant or non-significant differences.
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Results and discussions

Figure (1): white sediment in addition to Mayer‘s reagent to aqueous extract for
chrysanthemum flowers plant. It was +ve detection to alkaloids.
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Figure (2): the appearance of stacchydron compound at retention time 2.5 comparisons

with a standard solution by HPLC for wavelength 280 nm.

Microbial isolates Concentrations of alkaloid extract in Control
mg/ml Distilled
400 | 200| 100 50 25 water

Staphylococcus aureus 23| 22 13 6
al a b Cc
Pseudomonousaeruginosa | 25 18 15 13 6
a b C c d
Candida &albicans 16 12 6
a b c

Table (1): diameter of inhibition zone (millilitre) against 3 isolates of staphylococcus aureus,

pseudomonasaeruginosa, and candidaalbicans with some concentrations from alkaloid
extract flowers (400, 200, 100, 50, 25).

e Number (6) indicates to no-inhibition zone around the well and control (distilled

water)

e Asimilar letter means no significant differences and a different letter means a

significant difference on probability 0.05.

The identification inhibition zone was 23 mm at a concentration zone of 13 mm at 100

mg/ml. The value of (MIC), higher inhibition zone to pseudomonousaeruginosa 25 mm at
400mg /ml, the value of MIC 50 mg/ml.
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The higher inhibition zone was for candida albicans (16mm) at 400mglml, the value of
MIC 200 mg/ml in Figure (3, 4).

Figure (3): diameter of inhibition zone in millimetres for Isolates: staphylococcus
aureus,pseudomonousaruginosa, and candida albicans at a different concentration from the
alkaloid extract from the chrysanthemum plant.

A: staphylococcus aureus .
B: pseudomonousaeruginosa .

C: candida albicans .
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Figure 4 The value of MIC concentration in mg/ml for alkaloid extract plant to 3
isolates.

St: Staph aureus
Ps: pseudomonas
C: Candida

There were some studies for chrysanthemum plants as ethanolic and methanolic extract to
leave this plant. It was found this extract has effect antibacterial as bacillus cereus, shigella,
and Staphylococcus aureus this plant was used antibiotic * in another study for the extraction
of volatile oil to flowers it has effective antioxidant with ascorbic acid and ve+ gram bacteria
and gram-ve and the volatile oil showed effective against cancer cell for human' *° . Other
studies have confirmed that the chrysanthemum plant is used as an anti-tumour, especially the
golden variety, which gives an inhibition of up to 69%.1°.

The alkaloids of this plant inhibit the growth of plant-pathogenic bacteria such as Rhizobium
17

Another study containing the volatile oils from stem distillation showed bacteriostatic against
bacteria and yeast more than oil from dried flowers. Another study showed the aqueous,
ethanolic and methanolic extract for leaves, stems roots microbes for all types of bacteria at

400 mg/ml concentration *.

Chemical studies for 3 types of plant flowers (white, golden, and pink) showed active
materials as alkaloids phenols, flavonoids, glycosides, terpenes, saponins and tannins not
found in pink and golden flowers. The active materials are considered antioxidants breaking

free radicals in the cell and the white flowers give more active antioxidants than golden and
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pink flowers 2. Another study curtained methyl acetate showed high polyphenols flavonoids
1

and antioxidants. *° . So the mixed of nanoparticles extract flower to this plant and note

bacteriocidal extract at (2mmol /L) from AgNos; and showed good activity against staph

aureus, Escherichia coli %°.

The extract of chrysanthemum buds inhibits the growth of the bacteria:
ChonobactehSakazuki, which causes enteritis in children. The diameter of the inhibition zone

was 14 mm, the MIC value was 10 mg/ml, and the MBC value was 20 mg/ml (13).

This plant possesses volatile oils that inhibit some types of viruses, such as Hepatitis Simples
type 1 (HSV1), and Hepatitis A, and also inhibit the growth of some types of bacteria, such as

Helicobacter pylori, which causes stomach ulcers.

The MIC value of these oils is 62.5 Mg/ml, and chrysanthemum daughters can be used as a

food preservative due to their therapeutic and antioxidant properties (21).

The flowers and leaves of chrysanthemum daughters/aqueous extract possess inhibitory
activity against Gram-positive bacteria such as Staphylococcus aureus, Gram-negative

bacteria such as E. coli, and fungi such as Candida. (22)

Conclusions:

After the study we are concluding the alkaloid extract of chrysanthemum plant flowers has
good activity against staph aureus bacteria pseudomonousaeruginosa bacteria, and candida

albicans yeast that cause dermatitis at 400 mg/ml. The results of this plant can be used as a

drug to treat dermatitis.
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ABSTRACT
Galangal is a herb that belongs to the Zingiberaceae family and often grows in regions of

Asia. It has properties similar to turmeric, and this leads us to the fact that it is rich in health
benefits and one of its most important benefits is that it protects against cancer. This is due to
it containing antioxidants known as changing, which reduce the incidence of inflammation
and have a role in combating bacterial and fungal diseases, especially those that cause
gastritis and food poisoning. This herb also helps calm the stomach and treat diarrhoea, and
the Arabs used galangal to treat gum ulcers. The aim of this research is to extract and detect
the active ingredient (flavones), and then demonstrate its effect on staphylococcal bacteria and
Streptococcus, which cause gingivitis. Flavones were detected using ethyl alcohol and
potassium hydroxide at a concentration of 50%. Then the reagent was added to the aqueous
extract of the roots of the galangal plant. The dark brown color appeared indicating a positive
detection. Then the extraction process was carried out using ethyl alcohol at a concentration
of 80%, then the dry extract was prepared at a concentration of 500 mg/ml. The antibiotic
Cephalexin (Ceflex) was also prepared at a concentration of 500 mg/ml, and the active
ingredients (flavones) were identified using an HPLC liquid chromatography device
compared with a standard solution such as Quercetin, catching, kaempferol, Rotin, Myricitin,
coumadin, Luteolin, and Isorhamnetin. A sensitivity test was conducted for both the plant
extract (galangal) and the antibiotic Keflex using the wells method against the bacteria
Staphylococcus aureus and Streptococcus mutans. A comparison was conducted between the
plant extract and the antibiotic Keflex at a concentration of 500 mg/ml, and after measuring
the diameter of the inhibition zone, it was found that Staphylococcus aureus bacteria give an
inhibition zone of 40 mm for the plant extract and 32 mm for the antibiotic Keflex. As for
Streptococcus mutans give an inhibition zone of 40 mm for the plant extract and 43 mm for
the antibiotic Keflex. These results indicate that gram-positive and negative bacteria are
sensitive to the plant extract of the galangal plant and the antibiotic Keflex.

Keywords: Galangal plant, Antibiotic, Bacteria, Gingivitis
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Introduction

The galangal plant, Alpiniaofficinarum, is a perennial herbaceous plant
belonging to the ginger family. It reaches a height of two meters. It has large
leaves and white and red flowers. It is characterized by its sweet scent and spicy
taste. The part of the plant used. Its rhizomes, are somewhat similar to the
rhizomes of the Saad plant and are reddish in colour. Its original habitat is South
China and Southeast Asia (Ghalib, 2019) The rhizomes contain a group of active
substances including tannins, alkaloids, flavones and saponins (Srividya et al.
2010) and volatile oils such as cineol (Van et al. 2021). The plant also contains
phenols and gallic acid ( Aljobair, 2022). In India, this plant is used as a stomach
tonic and anti-inflammatory such as gastritis and joint inflammation. As for the
Arabs, they have used it since ancient times to treat painful mouth ulcers, and
gingivitis, and to treat seasickness (Ghalib, 2019). Galangal is also used in some
countries of the world to treat diabetes, heart disease, and bronchitis. (Das et al,
2020), (Khairula et al 2020), (Basri et al, 2017) Modern medicine says about
galangal that it is antibacterial (Chouni and Poul, 2018) such as Staphylococcus
aureus, E. coli bacteria, and yeasts such as Candida. (Gulcin et al, 2020),
(Martins, 2018). Recent research has also proven that the galangal plant has a
high effectiveness in reducing free radicals, meaning that it is an antioxidant and
anti-cancer. (Noori et al, 2018). The aim of the research is to compare the
alcoholic extract (flavones) and the antibiotic Keflex in inhibiting
Staphylococcus bacteria and Candida albicans, which cause gingivitis. The
focus was on the flavone extract as they are natural compounds that are easily
absorbed in the intestines. It has many benefits and is considered antioxidant,
anti-inflammatory, anti-allergic, anti-microbial and anti-cancer. It protects the
heart and blood vessels and is considered a crystalline compounds that dissolve
in water, organic acids, bases and alcohol. (Muhaisen& Ali, 2019)

Research problem: Trying to find a plant drug from the extract of the galangal
plant to treat gingivitis.

Research importance: Making a plant extract that inhibits the growth of bacteria
that cause gingivitis, such as the galangal plant extract, to be an alternative to
antibiotics.

Research limits: Start of work in January 2023

Ending of work: September 2023

Workplace: Medical Equipment Department - Scientific Research Authority -
Ministry of Higher Education

Research hypotheses: The flavonoid extract of the galangal plant has an
inhibitory effect against staphylococci and streptococci that cause gingivitis
Research methodology: Detection of the active substance (flavones) in the
galangal plant, the extraction process, the diagnostic process of flavones, and
studying the inhibitory effect of flavones against bacteria that cause gingivitis
using the wells drilling method.And analyzing the data according to the
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statistical analysis ANOVA to show the effect of the extract and the antibiotic
on the bacteria.
* Materials and working methods
1 - Plant: The roots of the galangal plant were obtained from the local market
and were diagnosed based on the Encyclopedia of Plants (Encyclopedia of Life,
2013).
2- Chemical materials: Chemical materials such as the base potassium hydroxide
KOH (Analar Company) with a purity of 99% and ethyl alcohol Ethanol
(Hayman Company) with a purity of 99% were obtained from the laboratories of
the Medical Equipment Center - Department of Materials Research.
3- Laboratory equipment: | used devices such as the rotary evaporator (Heidolf
Company) to get rid of the solvent and the oven (GSC Company) to get rid of
liquids and moisture and dry the extract at a temperature of 40°C using a High-
Performance Liquid device. Chromatography (HPLC) from Shimazo Company
for the purpose of diagnosing the active substance (types of flavones in the
extract).
4- Cultivation media: Use Nutrient agar and Nutrient broth (Hi-Media
company). For the purpose of developing and preserving bacterial isolates and
testing sensitivity
for the plant extract and the antibiotic Keflex,
5- Bacterial isolates: Staphylococcus aureus and Streptococcus mutants were
obtained

diagnosed by the Central Health Laboratory / Ministry of Health
Working methods
1- Detection of flavones (specific detection): Flavones were detected using KOH
base and ethyl alcohol at a concentration of 50%. The reagent was added to the
plant extract (aqueous) in equal proportions, and a brown colour appeared,
indicating a positive detection. (Al-Hani, 2008).
2- Extraction of the active ingredient (flavonoids): The extraction was done
using ethyl alcohol at a concentration of 80%, added to the rhizome powder and
left for 3 days, then filtered using sterile gauze, followed by filter papers, then
concentrated using a rotary evaporator. Rotary evaporator and dried in the oven
to obtain the dried extract and its weight is calculated in grams or milligrams
(mg) (Al-Hani, 2008), then prepare a concentration of 500 mg/ml of the extract,
and 500 mg/ml of the antibiotic Keflex as well.
3- Quantitative detection: The active substances in the alcoholic extract
(flavones) were identified using an HPLC device compared with the standard
solution, and an ODSC 18 column (250 x 4.61) mm with a wavelength of Nm
was used. 254. The concentration of the active ingredient was calculated
according to the following equation.

Concentration of the substance (form) = concentration of the standard solution x
area of the form + area of the standard solution.
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4- Biological tests: The agar well method was used using a sterilized cork borer
with a diameter of 6 mm. The liquid extract and the antibiotic were distributed
in each hole using a micropipette with a size of 0.3 ml and a concentration of
500 mg/ml. The control hole contained Sterile distilled water only, and the
dishes were placed in the incubator at a temperature of 37°C for 24 hours. Then
the diameter of the inhibition zone around each hole was measured with a ruler,
expressed in millimetres (Malik et al, 2016).

5- Statistical analysis: The results from the experiments were analyzed to
demonstrate the effect of the plant extract and the antibiotic Keflex. Against
bacteria and fungi, ANOVA was used at the probability level of 0.05 to evaluate
the results as to whether they were significant or not.

Results and discussion :

Figure (1) shows the appearance of a yellow (brown) colour indicating a positive
test when the reagent is added to the aqueous extract.

$:2
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Figure (1) shows the appearance of a yellow (brown) colour indicating a positive
test when the reagent is added to the aqueous extract.
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Figure (2) Appearance of the active substances flavones (catechin, Myricetin,
Quercetin, Luteolin, Rotin, Kaempherol, Coumanin) and others compared to the

standard solution using an HPL.C device.

Retention time | sample stander name

2.644 | 6pmm S5pmm Rotin
3.688| 6pmm Spmm Kaempfenol
4.094| 6 pmm Sppm Isorhamnetin
5.118| 3Pmm/| 2.5pmm Quertcetin

56| 1pmm 0.5pmm Myrictin
6.091| 2Pmm 1.0pmm Qurecitrin
7.606| 3 Pmm 2.5 catecnin
8496| 2Pmm lppm Coumanin
9.744 | 3 Pmm 2.5pmm Luteolin
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Table (1) shows some types of active substances (flavones), detention time, and
concentration of the active substance compared to the standard solution.

After examining the sensitivity of Staphylococcus and Streptococcus bacteria to
the plant extract of the galangal plant, the inhibition zone was measured in
millimetres for both the plant extract and the antibiotic Keflex at a concentration
of 500 mg/ml to make a comparison. It was found that Staphylococcus aureus is
sensitive to the plant extract and gave a diameter of the zone of inhibition (40
mm) and sensitive to the antibiotic. Keflex had an inhibition zone diameter of 32
mm. As for Streptococcus mutant bacteria, the plant extract had an inhibition
zone diameter of (40 mm) and the Keflex antibiotic was 43 mm. As shown in
Figures (3), (4), (5) and (6).

Streptococcus

Figure (3) The diameter of the inhibition zone in millimeters (mm) for the plant extract of
the galangal plant and the antibiotic Keflex against Staphylococcus
aureusandStreptococcusbacteria at a concentration of 500 mg/ml.

K: ceflex, E plant extract, C control: distilled water
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Figure (4): Comparison between the antibiotic (Keflex) and the plant extract by

measuring the diameter of the inhibition zone for Staphylococcus aureus bacteria
(concentration of extract and antibiotic (mg/ml 500) K: keflex, E plant extract, C
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Figure (5): Comparison between the antibiotic Keflex and the plant

Extract by measuring the diameter of the squid zone of Streptococcus bacteria
K: keflex, E plant extract, C control: distilled water
Concentration of final extract and antibiotic (500mg/ml)

These results are consistent with many researchers, such as Kocak&Yilmaz
(2022), who studied the comparative case between plant extracts and antibiotics
against the bacteria Staphylococcus aureus, E. coli, Pseudomonas, and the yeast
Candida. The research confirmed the use of alcoholic extracts of some plants,
such as pomegranate and Euphorbia, as an alternative to antibiotics due to
bacterial resistance to some antibiotics. (Palavalietal, 2019) The inhibitory
effectiveness of aqueous and alcoholic extracts of turmeric, dandelion, and
thyme was also studied and compared with the antibiotic cefotaxime and
chloramphenicol. The result confirmed that the alcoholic extract of turmeric was
more effective as an inhibitor at a concentration of 200 mg/ml and gave a high
zone of inhibition of 21 mm against Staphylococcus aureus (Shehab, 2022).
Other research indicated that Pseudomonas bacteria showed high resistance to
antibiotics while agueous and alcoholic extracts. Thyme plants, pomegranate
peels, Tecoma leaves, and wormwood plants gave high inhibitory activity
(Mohsen, 2022). It was found that the alcoholic extract of the galangal plant
contains phenols and flavones, and these extracts gave effectiveness against
microbes such as Staphylococcus aureus and Bacillus cereus but did not give
any effectiveness against yeast Candida (Srividya et al. 2010). The antimicrobial
and antioxidant properties of the methanolic and phenolic extract and the tannins
of the leaves were studied. And the roots of the galangal plant and turmeric. The
results confirmed that the leaf extracts of the galangal plant and turmeric did not
give any inhibitory activity against the bacteria Staph aureus and Bacillus
cereus, and the strongest inhibitory activity was observed in the tannins extract
of the roots of the galangal plant against these types of bacteria. The MIC value
was 0.06 mg/ml (Yinlow, 2011). The microbial activity of the ethanolic extract
of galangal and ginger against Staph aureus and E.coli bacteria was also
evaluated using the leaf disc method. The alcoholic extract of the galangal plant
gave a high concentration against staph bacteria, and the MIC value was 0.3
mg/ml and the MBC value was 1.3 mg/ml (Oonmettaareeaetal. (2006) In
another study, the use of galangal dye for wood fibres was confirmed and the
antimicrobial activity of two types of bacteria, Staph aureus and E. coli was
observed. The aim of this research is to use natural dyes to protect the
environment from pollution. (Kocak&Yilmaz, 2022). The state of synergy
between galangal, rosemary, and lemon was studied by measuring the microbial
activity against bacteria, and the results showed that mixing galangal with
rosemary or lemon gave a high synergistic activity against Staphylococcus
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bacteria and Listeria, and when mixing galangal with lemon, it gave inhibitory
activity against Salmonella bacteria and coli bacteria. (Weerakkody et al. 2010).
Galangal and ginger are used to treat some health problems. These plants are
considered spices, and most research indicates that aqueous and alcoholic
extracts of galangal and ginger have antioxidant properties by reducing free
radicals and are antimicrobial, such as E. coli, Pseudomonas, Enterococcus,
Staph aureus, and Candida albicans yeast. Gulcin et al, 2020) have that the
ethanolic extract has a high content of flavonoids, and it has been noted that
galangal extracts reduce blood sugar. This plant can be used to treat diabetes
(Malik et al 2016). There are many types of galangal, such as AlpiniaRoxb,
which is the largest genus in the Zingiberaceae family and can be used in food.
Most galangal genera contain volatile oils such as cineole, panene, and osmin.
These oils have been shown to be effective against microbes. It is anti-cytotoxic,
anti-oxidant, anti-inflammatory, anti-asthmatic, and insect killer (Van et al.,
2021).

Conclusions.
After conducting experiments, Staphylococcus aureus and Streptococcus
mutants are sensitive to galangal plant extract and antibiotic Keflex at a
concentration of 500mg/ml.
Recommendations:
Conducting other experiments on oil extracts from the roots of the galangal plant
and comparing them with the flavonoid extract in inhibiting some bacteria that
cause gingivitis,
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Abstract

Open data platforms and cloud computing play a vital role in employing sustainable
energy through data accessibility and enhancing energy system efficiency. Free
access to energy-related data helps researchers, developers, and stakeholders analyze
patterns and find solutions to achieve a low-carbon economy. Cloud computing
prepares development environments that can quickly and efficiently process vast
amounts of data. This research employs a comparative analysis of several platforms,
including Google Earth Engine, REData, and DeepMind's Wind Energy Project,
focusing on their impact on sustainable energy initiatives. The study's objectives are
to evaluate how these technologies contribute to the green economy, explore the
challenges faced in integrating open data with cloud-based systems, and propose
solutions to overcome these obstacles. The methodology includes a review of
current platforms, an analysis of their use cases, and an assessment of their
effectiveness in promoting energy efficiency and reducing carbon emissions. The
findings aim to demonstrate the potential of these technologies to accelerate the
transition toward a more sustainable and environmentally friendly future.

Keywords

Cloud Computing, Open Data Platforms, Sustainable Energy, Green Economy, Artificial
Intelligence in Energy

1. Introduction

The world is entering the digitalization era, whereby the majority of our everyday lives are
heavily reliant on modern digital and technological devices. These modern technologies have
been used in socioeconomic external factors sustainability, and climate studies to improve the
efficacy and effectiveness of a given system. Digitalization introduces a new set of resources
that must be properly calibrated to provide smart applications and green nature. Having
informed choices to use assets and offerings more efficiently has a substantial impact on
conservation and accessibility for all[1].

Public Data Platforms offer full access to an extensive selection of statistical information on
energy usage, renewable energy sources, and environmental conditions. This openness fosters
clarity and enables academics, developers, and policymakers to examine trends and generate
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actionable lessons for moving forward with sustainable energy solutions. For example, The
using of Google Earth (GE) and Google Earth Engine (GEE) to analyze environmental issues
in a global area is becoming vast. [3].

Cloud computing enhances accessible information by providing flexible and flexible
resources for handling and analyzing massive datasets. Cloud systems allow the effective and
efficient storage, handling, and analysis of massive volumes of data, facilitating immediate
choice-making and the growth of fresh uses. DeepMind's Wind Energies Project, for
illustration, uses cloud computing to optimize energy consumption in server rooms,
illustrating how cloud-based Al can result in large reductions in energy usage[4].

In combination, these advancements provide a data-driven strategy for attaining a low-carbon
economy. They enable the creation of modern scenarios and instruments for better energy
oversight, increased efficiency, and a lower ecological footprint. This study will investigate
different platforms, including Google's Earth Engine, REData, Climacell Forecast API, Sense,
and DeepMind's Wind Energy Project, to demonstrate their significance in promoting green
energy habits and developing a greener economy.

The study intends to show how the convergence of open knowledge and cloud-based
computing may accelerate progress for an environmentally conscious and environmentally
friendly future.

2. Related Works

In(2015). The results reveal that the construction of computer platforms that are able to easily
share data and generate value is prioritized for the successful use of environmental Big Data.
Furthermore, the government-led publication of genetic data along with digital health records
for scientific study has emerged as a critical regulatory problem for the use of bio-Big Data.
The findings of this study suggest the route through which the Korean government could take
for green growth through the effective use of Big Data. The findings may also be useful
instruments for developing appropriate strategies for various countries that are promoting
environmentally friendly growth[4].

In(2020). They examine and put forward a portion of accessible information sets from
government entities in order to achieve longer-term objectives at the level of the region,
thereby adding to the global purpose. As the title implies, the writers examine several specific
difficulties in the fields of circumstances, agriculture, and dental care via the prism of data
analysis. The writers feel that the three issues chosen have significant importance in
contemporary society. The goal is to investigate these challenges using analysis and data to
find gaps that will allow further breakthroughs to be accomplished. Dedicated attempts have
been made to use all main methodologies for data science, such as forecasting, categorization,
grouping, and correlations[5].

In(2020).The findings reveal that connected grids, energy meters, intelligent structures, smart
ecological surveillance, and smart urban metabolic processes are the most common data-
driven innovative technologies used to improve and advance sustainability objectives in both
eco-cities and intelligent cities. Additionally, there is a demonstrable symbiosis across these
approaches when it comes to their interactions or cooperation that results in combined
impacts that surpass the sum of their individual benefits—with regard to environmental
issues. They infer that city councils do not have a consistent objective for strategic thinking
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and that information-driven choices, like environmental concerns, are unique to each
community. Big data represents the solution, but each city defines its own problems in
relation to its ambitions, policies, plans, paths, and interests[6].

In(2021).The paper seeks to understand the relationships between the dawn of big data and
the upcoming green revolution by conducting an in-depth and panoramic study of literature in
the field of big data technologies towards various green targets, as well as an analysis of
relevant obstacles and possible futures[7].

In(2024). Green servers and green power incorporation are critical to IT longevity. This
reduces greenhouse gas emissions and operational expenses while increasing sustainability.
Innovative equipment and cooling solutions further cut energy use, establishing a benchmark
for conscientious computing. These facilities can create or acquire green power using solar
panels and wind turbines, which aligns with international environmental efforts. Collaboration
among data centres that are green and clean energy sources is critical for sustainable data
management because it demonstrates harmony amid technological progress and
environmental responsibilities, setting a good example for businesses around the world [8].
Table 1 illustrates each work's main focus and findings.

Table 1: the main focus and findings of each work.

Year Study Focus Key Findings

- Need for computer platforms for easy
data sharing

- Government-led publication of genetic
and health data presents regulatory
challenges

- Suggestions for green growth through
Big Data in Korea and other countries

Use of environmental Big Data and regulatory issues with

2015 bio-Big Data

- Examination of specific issues through

data science methodologies

Analysis of government datasets for regional and global | - Identification of gaps and opportunities
goals in agriculture, environment, and dental care for advancement

- Application of forecasting, classification,

clustering, and correlation techniques

2020

- Importance of technologies like
connected grids, smart energy meters, and
ecological surveillance

2020 | Data-driven technologies in smart cities for sustainability | - Variability in city strategies and
challenges

- Big Data provides solutions but
approaches vary by city

- Review of literature on Big Data
technologies for green targets

2021 The intersection of Big Data and the green revolution, - Analysis of obstacles and potential future
challenges, and future prospects developments
- Understanding the role of Big Data in
environmental sustainability
- Benefits of reducing emissions and
operational costs through green technology
2024 Integration of green servers and power for IT - Use of solar and wind energy
sustainability - Importance of collaboration among green

data centres and alignment with
environmental goals
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2024

Year

Study Focus Key Findings

- Need for computer platforms for easy
data sharing

- Government-led publication of genetic
and health data presents regulatory
challenges

- Suggestions for green growth through
Big Data in Korea and other countries

- Examination of specific issues through
data science methodologies

- ldentification of gaps and opportunities
for advancement

- Application of forecasting, classification,
clustering, and correlation techniques

- Importance of technologies like
connected grids, smart energy meters, and
ecological surveillance

- Variability in city strategies and
challenges

- Big Data provides solutions but
approaches vary by city

- Review of literature on Big Data
technologies for green targets

- Analysis of obstacles and potential future
developments

- Understanding the role of Big Data in
environmental sustainability

- Benefits of reducing emissions and
operational costs through green technology
- Use of solar and wind energy

- Importance of collaboration among green
data centres and alignment with
environmental goals

Use of environmental Big Data and regulatory issues with

2015 bio-Big Data

Analysis of government datasets for regional and global

2020 goals in agriculture, environment, and dental care

2020 | Data-driven technologies in smart cities for sustainability

The intersection of Big Data and the green revolution,

2021 challenges, and future prospects

Integration of green servers and power for IT

2024 sustainability

3. Open data and cloud-based computing

Open data centres and cloud-based computing play critical roles in developing
environmentally friendly energy efforts and increasing renewable energy performance as
shown in tabel2 [9][]10].

Table 2: Role of open data platforms and cloud computing in promoting sustainable energy

Aspect Open Data Platforms Cloud Computing Examples

Data Accessibility | Provides free access to energy- | Offers scalable storage and | Google Earth
related data, enabling | processing power to manage | Engine, REData,
transparency and informed | and access large datasets | Climacell —Weather
decision-making. efficiently. API

Energy Efficiency | Allows analysis of consumption | Facilitates optimization of | Sense, DeepMind's
patterns and identification of | energy systems through real- | Wind Energy Project
inefficiencies. time data processing and

simulations.

Low-Carbon Enables  identification  of | Supports the creation of | REData, Climacell

Economy Support | patterns and development of | innovative technologies and | Weather API
low-carbon solutions. solutions for reducing carbon
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emissions.
Development Provides foundational data for | Delivers computational | Google Cloud
Environment application development and | resources for complex | Platform, AWS
model creation. algorithms and simulations.
Al and Machine | Many platforms support Al for | Cloud services offer the | Google Earth
Learning advanced analytics and | computational resources | Engine, DeepMind's
Integration predictive modelling. necessary for Al and machine | Wind Energy Project
learning.

Table 2 shows the open data and cloud

economy[10-14]

platforms in sustainable energy and green

Table 3:Example of Open Data and Cloud Platforms in sustainable energy and green

economy
. Cloud A
No. Field Example Open Data Platform Application
Energy consumption Analyze energy consumption
Energy "Smart data fr_o_m public Google data to identify hlgh—usage
1 Efficiency London" City facilities and Cloud or areas and provide
commercial AWS recommendations for
buildings. improving energy efficiency.
Develop a model to analyze
Renewable “SunPower” Data on the locations Microsoft performance gnd p_regilct_
2 Energy . and performance of energy production, aiding in
Solar Project . Azure . > : :
Enhancement solar power stations. identifying optimal locations
for solar panels.
Environmental Earth Satellite data on air Amazon De\_/elop asystem to monitor
Observing - Web air and water quality and
3 Impact " quality and water : - | h £
Monitoring System pollution Services issue alerts in case o
(EOS) ' (AWS) pollution level exceedances.
_ "Smart City" Traffic data, energy Create interactive (_jashboards
Smart City - : to monitor and improve
4 L System in usage, and pollution | 1BM Cloud
Sustainability . urban resource management
Paris data. e
and reduce emissions.
" " Economic data Develop analytical reports
EcoData - ) -
related to investments Google showing the economic
Green Economy Green . - . .
5 in green projects and Cloud impact of green investments
Improvement Economy . g
environmental Platform and provide investment
Platform . . .
innovations. recommendations.
. Data on energy An app that helps users track
Sustainable " K" : hei .
6 Application EcoTrac conSL_Jmptlon and Azure_App their energy consu_mptlon_and
App environmental Services provides tips for improving
Development . s
impact. sustainability.
" Data on sustainable Provide a public platform for
. Open Data . .
Collaboration " energy and Cloud data sharing, enabling
7 . Portal” in - . .
and Sharing environmental Services researchers and citizens to
Amsterdam L
initiatives. access and analyze data.

3. Conclusion

the integration of open data platforms and cloud computing technologies offers significant
potential to advance sustainable energy and green economy initiatives. These technologies
enable greater transparency, improved decision-making, and the development of innovative
solutions to reduce carbon emissions. Open data platforms provide extensive access to critical
energy-related information, while cloud computing facilitates the efficient processing and
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analysis of vast datasets, supporting real-time decision-making and the optimization of energy
systems.

The examples discussed, such as Google Earth Engine, DeepMind's Wind Energy Project, and
various cloud-based applications, illustrate how these technologies can be harnessed to
support energy efficiency, renewable energy enhancement, and environmental impact
monitoring. By leveraging the strengths of both open data and cloud computing, stakeholders
in the energy sector can drive progress toward a low-carbon economy, ultimately contributing
to a more sustainable and environmentally conscious future.

As digitalization continues to evolve, the role of data and computing in supporting green
initiatives will only become more critical. Future research and development should focus on
enhancing the interoperability and accessibility of these platforms, fostering collaboration
across sectors, and ensuring that the benefits of these technological advancements are
equitably distributed.
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Abstract

Using the X-ray diffraction technique, the microscopic structure, phase structure,
microhardness, and corrosion resistance of the TiCrMo alloy were investigated for nitriding
times ranging from 5 to 20 hours using DC glow discharge plasma. The use of standard
diffraction cards to measure the surface of the samples produced by the x-ray diffraction
spectrometer both before and after nitriding. New peaks appeared following the nitride
procedure; according to the x-ray diffraction measurements, they included peaks of
molybdenum and chromium nitride and nitrides of (a-Ti, TiN, Ti2N), microscopic hardness.
Titanium alloys (both nitriding and non-nitriding) were subjected to electrochemical
experiments whereby they were submerged in a solution like bodily fluids manufactured in
laboratories ( PH7.4 and 37°C) in order to quantify the polarization coefficients of the
samples and get overall behaviour. When compared to the alloy of the nitriding Ecor, the
corrosion resistance of the unitizing E.,r changed in the negative direction of 0.33 V in the
un-nitriding corrosion tests, which also measured the cathode and anode polarization and the
free corrosion voltage in the open circuit. Compared to the alloy of the nitriding sample
(compared to the torsion 258, 0.273 v). The non-nitriding counterpart is the end product of the
corrosion. After 10 hours, we discovered that the nitriding sample showed high wear
resistance and was more receptive than 5.549x10°mm/y when compared to other nitriding
samples. The outcomes demonstrated that the nitriding alloy exhibited better corrosion
behaviour than the non-nitriding equivalent; the rate of corrosion was lowered twelve times.

Keywords: (Ti-Cr-Mo)Alloy , DC glow discharge plasma , plasma Nitriding ,Corrosion
resistance
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Introduction

Biocompatibility is the key feature of material utilized in surgical implants, cobalt alloys
known as Vitallium were created in 1932 specifically for use in medicine. Due to their great
biocompatibility, strong corrosion resistance, low density, low thermal conductivity, and
ideal mechanical properties as noted by [l.Gotman and E.Y.Gutmanas] as well as their
numerous industrial uses, titanium alloys are being used more often in dental applications.
Because of the a phase, pure titanium CP-Ti exhibits a well-packed hexagonal crystalline
structure at ambient temperature. The composition shifts to bee or the B-phase around 883°C.
Ti characteristics are directly impacted by these phase transitions, the stable B-phase is
present in (4-16)%of the a alloys [T. Fryczek and et al.]. Ti6Al4V alloy is one of the primary
applications for Ti alloys, accounting for almost half of their current uses, commercial alloys
a+p comprise 10%-20 % phase B at room temperature. Ti alloys are safe for the body to use
therapeutically since the alloy has a low modulus of elasticity and to prevent toxicity by
addition o+f is used in the majority of applications. According to R.Stiek, Nasser is as extinct
as molybdenum and Zirconium. Corrosion of metals is known to discharge metal ions into
the surrounding tissues of the implants. The metal basis utilized in thin films was coated with
nitride to increase corrosion qualities in order to overcome the previously described issues
that arise from the use of mineral substances as medical implants [ E.T.Akinlabi]. Nitriding is
the process of nitrogen atoms and ions penetrating and spreading to the alloy surface in an
environment saturated with these atoms; the hardness that results from nitriding is dependent
on the hard nitride that from [Nguyed Quoc- Manh]. The nitriding of alloys comprising alloy
elements like Al, Cr, Mo, V and Nb results in the high surface hardness. When these elements
come into contact with nitrogen atoms on the alloy surface, they can produce stable nitride
that results in a highly solid nitride layer that is no thicker than 1 mm[Yaxin Bao]. Nitride are
one of the last processes, carried out on the alloy surface as a last step and following the
completion of all other operations, because they may be undertaken at low degrees. Because
Cr nitride is formed when chromium is present in an alloy, the surface becomes harder
[Liang-Yu Chen et al.], high toughness and resilience of the surface. The rusting process is a
modern problem since it may seriously harm instruments and equipment and result in
significant financial losses. There are several types of corrosion. The corrosive process may
be broken down into two primary groups for ease of study: wet and dry erosion. As implied
by its name, dry erosion occurs when a corrosive substance and gas or vapour directly
interact without the need for a liquid phase [Julia Urena A.]. The process of matter's chemical
interaction with the surrounding environment is known as corrosion [J.Kaspar].

The purpose of the research: Mechanical bacteriological measurement of medical titanium
alloy

The importance of research:

1. Developing new high-performance clubs for medical devices

2. Improving the surfaces of titanium alloys used in medical applications

3. Improving the mechanical properties of titanium alloy

Research limitations: The research is limited to measuring the mechanical and corrosion
properties of titanium alloy. The results may not be applicable to other alloys or materials.
The measurement methods used may be limited in their accuracy and range.
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Research hypotheses: There is a relationship between the composition of the alloy and its
mechanical properties after improving its surface properties by plating or nitriding. The
mechanical properties of the alloy differ from the mechanical properties of conventional
alloys used in medical applications.

Experimental

A 15x20x2 mm precision metal cutter was used to cut the TiCrMo alloy, and a smooth paper
coated in a layer of SiC with a smoothness range of 200 to 2000 um was used for the
smoothing process. Silica cloth suspended in silica, followed by a unique paste size of 0.3
microns, up to the alloy brightness following the ultrasonic wave cleaning procedure using a
pure ethanol-filled basin. A mixture of 10ml HF:5ml HNO3: 85ml H20 was used to analyze
the precise compassion of the alloy. The model was submerged in the residual for two
minutes, after which it was dried and the alloys were cleaned with distilled water.

Tablel: Table(1) plasma parameters for nitriding alloy

Pressure 5x10™ mbar
Voltage 650 volt

Current 30 mA

Gas N, +Ar (90%+20%)
Inter electrode space 4 cm

A Nikon 120-japan reflecting optical microscope (50x) equipped with a DXM camera was
used to take pictures of the models. According to design considerations, such as achieving a
uniform thermal distribution on the model surface and directly exposing the surface to the
nitride plasma, the flare discharge plasma system with flat poles and cathode type is used for
nitriding purposes. The alloy nitriding parameters are displayed in Table 1.

Figure 1 displays the custom-built plasma nitriding apparatus.

X-ray diffraction of the alloy was performed with a device (Shimadzu Lab XRD6000) with a
diffraction angle ranging from 20 to 80 degrees, at different periods between 5 and 20 hours
before and after nitriding. The goal of this was to investigate the phases that make up the
alloy and the crystal structure that results from the nitriding process in relation to corrosion
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behaviour. Samples were tested with and without nitriding, and at all times with a load of
9.8N for 20 sec using the HVS-1000 microhardness tester. Both the repeating models and the
basic alloy corrosion rate were measured using the electrochemical approach. The
experiments were conducted with a comparable liquid for the bodily fluids listed in Table 2
that were produced in vitro at 37°C.

Table 2: synthetic simulation body fluid (SBF) chemical compassion

Items Description | Quantity gm/I
1 NaCl 8.036
2 KCI 0.225
3 CaCl2 0.293
4 NaHCO3 0.352
5 K2HPO4.3H20 0.230
6 MgCI2.6H20 0.311
7 Na2S04 0.072

Result and discussion

Titanium alloy samples were nitride by DC glow discharge plasma in order to examine the
impact of the nitriding layer on the microhardness characteristics and the corrosion behaviour
of TiCrMo alloy. Following the demonstration procedure, the microscopic analysis revealed
the crystalline limits of the alloy surface, as seen in Figure 2. There is a tow-face in Ti2.899%
Cr3.362% Mo (Spectro x-lab) [Donald R.2009], the mechanical characteristics and corrosion
resistance of Ti alloys used in medical applications may be impacted by this structure [Flavio
Bartolomeu et al.].

Figure 2: A 500-x magnification of the TiCrMo alloy precise structure prior to nitriding

Because of the parity of Mo, adding chromium to the alloy affects how stable the single
phase beta is at room temperature, 1.6 is beta double which is higher than Cr [Deepak J.R. et
al.]. Microscopic pictures of nitride samples are displayed in Figure 3.
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Fig (3) Microscopic images for nitride samples.

Microscopic pictures of nitride samples are displayed in Fig, following sample preparation,
measurements of surface samples made using the x-ray diffraction spectrum both before and
after nitriding based on conventional diffraction cards confirmed the establishment of the
nitride layer. The comparison of the x-ray diffraction findings reveals that a new peak has
appeared in the emerging phases. The diffraction information cards were confirmed to be
caused by the creation of nitrides during the nitriding process. A picture of the alloy both
before and after nitrification is shown in Figure 2, the analysis of x-ray diffraction spectra
revealed the non-recurring alloy phases, the alloys before and after the nitride, as well as the
nitride phases that emerged with increasing nitrification time and new diffraction angle as
shown in figure 3. [Abou Bakr Elshalakany] depicts the reflection angle of the o Titanium and
Titanium phases, as well as the nitride phases of Titanium ( TiN, Ti2N) and the peaks of
chromium and molybdenum nitride (CrN) and (MoN, Mo2N). Microscopic shape (2) as a
result of the alloy's first refining and smoothing phases of production.
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Figure 3: X-ray diffraction of the alloy before and after nitriding

Table 3 displays the microhardness finding of nitriding sample and un-nitriding, which rise

with increasing nitriding time.

Table( 3): Effect of time nitriding on microhardness values (Hv).

Name of Time load Hv
sample (sec)
untreated 20 9.8 177
5 hrs 20 9.8 202
10 hrs 20 9.8 332
15 hrs 20 9.8 500
20 hrs 20 9.8 610

In vitro, a human-like solution was created to serve as a medium for the pre and post-
nitrification corrosion of titanium alloy. Add a few drops of diluted hydrochloric acid to the
solution to bring the PH level down to 6.7. the alloy corrosion findings both before and after
nitrification are displayed in Table 4, with the exception of the sample treated for five hours,
all treated samples exhibit improved passivation according to the open circuit potential (OPC)
measurement, which also indicates a rise in potential in the noble direction, as shown in figure

4.
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Fig (4): Open circuit potential (OCP) curve for treated samples in different time periods
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Table 4: the corrosion results of the alloy before and after nitrification
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Treating E cor. | I cor. Cor. Rate | OCP (volt)

time (hr.) (volt) | (Amp/cm2) (mm/y)

Untreated -0.33 | 8.094x10" | 7.038x1°3 0.216
5 -0.306 | 1.461x10° | 1.271x1* 0.038
10 -0.238 | 6.382x10° | 5.549x1* 0.576
15 -0.258 | 4.303x107" | 3.741x1° 0.529
20 -0.273 | 1.521x10-" | 1.323x1° 0.384

The sample treated at 10 hours has the best corrosion properties among the others, according
to the polarization curve tafel curve for the treated samples in Figure 4and Table 4 displays
the corrosion characteristics for all samples. With the exception of the sample treated for five
hours, we see that the corrosion resistance increased with longer treatment times. The reason
for the improvement is that longer treatment times result in thicker, more uniform passive
layers. However, in the sample treated for five hours, there were numerous defective zones
that led to increased corrosion in the house-particular zones, as seen in Figure 5, which shows
microscopic images of the treated samples.
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Fig (5): Polarization curve (Tafle) for treated samples.

Table 4 illustrates that while treating samples for 10,15 and 20 hours improves corrosion
resistance compared to untreated ones, we also see that increasing the treatment time for
more than 10 hours does not always increase corrosion resistance. The corrosion rate was
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almost the same for samples treated at 15 and 20 hours. The following formula can be used to
determine the corrosion rate reduction:

cor.rate for untreated sample

Cor.rate reduction =
cor.rate for best sample

Notice that the corrosion rate was only reduced for thin film layers not for thick layers like
ceramic or polymer coating and that it decreased by a factor of twelve.

Conclusion

Because of their exceptional mix of qualities that allow them to be employed in a wide range
of sectors, titanium alloys are particularly appealing materials, they do however, have several
drawbacks that limit the range of potential uses, particularly for applications that demand
favourable tribological characteristics. Surface engineering techniques like nitriding, which
alters the chemistry of the surface layers and is a very successful method of achieving desired
qualities, can used to solve these issues. Various nitriding techniques, including gas, ion, and
plasma nitriding are some of the most widely utilized thermochemical treatment techniques
for this DC because glow discharge may quickly generate a tougher nitriding layer on the
surface of the materials, it is seen to be a promising technique available for engineering
applications. It allows for modelling of the diffusion process and simulation of the properties
and features of the nitride layers, and it is very inexpensive with few processing parameter
variables. The chemical makeup of the constituent material and the nitriding processing
parameters have a significant impact on the surface characteristics of Ti and Ti alloy.
Microstructure changes are influenced by the chemical composition of materials and
processing conditions. Surface hardness values that are high are contingent upon the chemical
makeup of the materials and the parameters of their processing. Reduced corrosion resistance
following a 20-hour nitriding period.
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